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BAl GANG Dime LEU
Tap |

SACH DUNG CHO SINH VIEN Duorc

MUC TIEU MON HOC

Cung cép cho sinh vién nhitng kién thirc veé:

1
2.

Nhitng hiéu biét chung co ban vé cong tac duoc liéu.

Céau trGc hod hoc, tinh chét, phuong phap dinh tinh,
dinh lvong cla cac nhém hop chét ty nhién cé nhiéu
tng dung thwdng gap trong duwgc liéu (carbohydrat,
glycosid tim, saponosid, iridoid glycosid, flavonosid,
anthranoid glycosid, coumarin, tanin, alcaloid, tinh dau
va chét béo).

Ngudn gbc, phan bd' va dic diém thwc vat cla nhing
duoc liéu quan trong thong dung.

Thanh phén hoa hoc chinh va cac phuong phap kiém
nghiém duoc liéu bang vi hoc va hoa hoc cla céac dugc
liéu quan trong théng dung.

Tac dung sinh hoc va cong dung cla nhitng dugc liéu
quan trong théng dung.



Dai cuong vé dwgc liéu hoc

CHUONG 1

BAl QUONG \E DUOC LIEU

BINH NGHIA MON HOC

Dugc liéu hoc 1a mén hoc chuyé&n mén trong chwong trinh dao tao duwoc
sT dai hoc. Thuat nglr “Dwoc liéu hoc” trong tiéng Anh la “Pharmacognosy” cé
nghta la cac hiéu biét vé thubc do Seydler dwa ra vao nam 1815, duoc ghép tir
2t Latin (goc Hy Lap) la pharmakon (nghfa la thudc) va gnosis (nghta la
hiéu biét).

Ngay nay, mon Dugc liéu hoc thwong duoc quan niém la khoa hoc vé cac
nguyén liéu lam thudc co6 ngudn gbc sinh hocl Bay la mén hoc nghién clru vé
sinh hoc va hoa hoc nhirng nguyén liéu dirng lam thudc c¢é ngudn goc sinh vat
ma trong dé cac cay thudc la doi twong chinh. Noi dung mon hoc sé cwng cap cho
sinh vién nhitng kién thirc bao gdbm ngudn gdc, thanh phan hoa hoc, kiém
nghiém, tac dung va cong dung cla dugc liéu. Yéu cau chi yéu la xac dinh dwdc
si that gia, danh gia duoc chat luvong va heéng dan stk dung duoc liéu.

Truwéc day, ngudn nguyén liéu tv nhién lam thudc tap trung chu yéu vao
cac nguyén liéu trén can. Ngay nay, cac dugc liéu tlr ngudn tai nguyén bién
cling rat dugc chl y. Cac ngudn nguyén liéu ti nhién Cung cép cac chat ndi tiét

1Chuong trinh dugc liéu hién dai thudng khong con dé cap téi cac dugc liéu cd ngudn gdc khoang vat.



Dai cuong vé dwoc liéu hoc

(dong vat), cac khang sinh (vi sinh vat) va cac cay doc, ndm doc, cac cay co gay
di tng, cac cay diét con trung cling dwoc dé cap trong mét so' chuong trinh giang
day mon dugc lieu & mot s6 nuée. BG6i tugng nghién ctu cla dwoc liu hoc hién
nay con la cac sinh vat sir dung trong hwong liéu va my pham.

Dugc liéu hoc ngay nay tap trung vao nghién ctru bén Enh vyc chinh:
- Tao ngudn nguyén liéu lam thudc,

- Kiém nghiém va tiéu chuan hoa duoc liéu,

- Chiét xuét dugc liéu,

- Nghién clru thuéc méi tir duoc ligu.

Duoc liéu cd thé la tat ca cac bd phan cua cay hodc con thudc hoéc chi la mot
hay vai bd phan cla ching. Nhiing chét tiét ra hay dugc tach chiét ra tir cay ¢
hodc dong vat nhw gém, nhva, sép, tinh dau, dau m3 cling thuéc pham vi dugc
liéu. Theo quan niém hién nay thi moén dugc liéu khong chi nghién cru nguyén
liéu th6 ma ca nhirng tinh chét chiét ra tlr dwoc liéu vi du hoa Hoe va rutin, l&
duong Dia hoang va digitalin, ré Ba gac va reserpin, Dira can va vinblastin.

Khong c6 mot ranh gidi rd rang gila cay con lam thudc véi cac loai cay
khac nhu cay lvong thuc, cdy cong nghiép, cay canh, cay gia vi... Vi du nhv Ca
phé, Tra, Glng, Qué... la cac duoc liéu nhung cling dong thoi la nguyén liéu
dung trong thic pham.

La mot trong nhitng mén hoc chuyén mén, mén dugc liéu cé lién quan dén
nhi*rng moén hoc khac nhu thyc vat, hod hiru co, hoa phéan tich va dugc ly. Do dé
sinh vién can lién hé kién thtc ctia cac mon hoc trén khi hoc mén duoc liéu.

LICH SUf PHAT TRIEN MON DUOC LIEU

Kién thirc vé duoc liéu hoc cd 18 dd duge quan tdm tim hiéu ngay ca tlr thoi
céc bo toc nguyén thly. Trong qua trinh con ngudi tim kiém thic an, ho tim
hiéu vé ciy cd xung quanh dé nhan biét cac cdy dung duoc lam thiéc an va
nhitng cdy c6 doc d6i vai con nguoi. Kinh nghiém vé st dung cay cd cla nguoi
tién st ban dau co Ié dugc phat hién mot cach tinh co khi con nguoi tim céach
lam diu nhitng vét thuong, nhitng bénh tat cla co thé, Dan dan, trong tién trinh
phat trién caa lich st loai ngudi, nhitng kinh nghiém thu dugc mét cach ngéau
nhién &y duoc thay bang nhitng diéu dugc rat ra va tich Iy lai trong qué trinh
thir - sai, cac kinh nghiém s dung thu6c ban dau dugc truyén khiu tir thé hé
nay sang thé hé khéc roi téi cac thic nghiém khoa hoc nhu ngay nay.

Con rat it nhirng dau vét vé viéc st dung dugc liéu cla loai nguoi thoi tién
str. Tuy nhién, nguoi ta van cd thé tim thdy nhitng bang chitng st dung dugc
lieu ctia Q1 nguoi. Vi du da tim thdy ddu vét cla cac hat phén hoa tai noi chon
cdt cla nguoi Neandertan (60.000 ndm trw6c cong nguyén - ten.). Nhing vi
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thudc co nhét con tim thdy dugc ngay nay la clia nhitng dan cw ving ho & Thuy
ST ¢6 nién dai khoang 5000 - 6000 nam ten. Trong s6 cac duoc liéu nay co
khoang 200 loai dinh danh dugc va mot s6 loai hién nay van con duoc sir dung
iam thudc.

Khi chir viét ra doi cac kinh nghiém nay duoc ghi vao van ty. Cac van ban
cO xwra nhéat ghi lai viéc st dung cay thuéc.con dugc biét dén ngay nay la cac ban
dat nung cltia ngwdi Assyri (2700 ten), cac cudn gidy paplrus cla ngudi Ai Cap
(1700 ten). Sv ra doi cOa k¥ thuat in &n, dac biét cla cac phuong tién luu tri
hién dai ngay nay lam cho viéc ghi nhan va lwu tri¥ thong tin tré nén dé dang va
an toan hon.

MOi dan toc, mbi qudc gia deu ké thira va phat trién cac kinh nghiém cla
t6 tién minh cling nhw hoc hoi, vay muwon cac kién thirc y hoc cla cac dan toc,
cac qudc gia khac. Cac cudc chién tranh thdn tinh xuwa kia, sv giao thwong va
giao lwvu van héa gitra cac dan toc, cac qudc gia, gilta Bong va Tay dan dan lam
cho kinh nghiém st dung cdy thu6c cua loai ngwoi thém phong pha.

Tl xa xua, nghé thuat chita bénh bao gom cd Y va Dugc. Céc ‘thay lang”
hanh nghé c& y ian duoc. Theo thoi gian, hiéu biét cta con ngudi cang ngay
cang dugc tich Iy, nghé nghiép cta con ngudi ngay cang dwoc chuyén mén hoéa
va di vao nhirng Iinh viec hep hon, hai nganh Y va Dugc dan dan dugc tach
riéng. ROi ngay cd nganh Duoc chung nhéat thia ban dau v6i cac hiéu biét vé
thudc cling dan dan dwoc phan chia thanh nhirtng chuyén nganh hep va sau hon
theo da phat trién cla khoa hoc. Dugc liéu hoc trwdée kia vai cac hi€d biét vé
thudc tré thanh moén khoa hoc vé cac nguyén liéu lam thu6c nhw hién nay.

1. MOT SO NEN Y DUOC HOC THOI c6 DAl

1.1. Y hoc An Bo

An Db c6 dai c6 mot nén y dugc phat trién va cé anh hudng téi nhidu nuac trong khu
vire. Cac kién thic vé y hoc va sir dung cay thudc ctia ngwdi An D6 duoc dé cap sém
nhét trong kinh Vé da (Ayurveda = Khoa hoc clia doi song) xuét hién khodng 4000 -
1000 nam trudc cong nguyén (ten). Nhirng duoc liéu hay dung la trong y hoc An B9 la:
Ba gac, Toi, Tiéu, Girng, Thau dau, Me, Pau kh&u, Phu t&, Ngwu hoang, Ran luc
v.v... Y hoc Trung Hoa, Ai Cap, Hy Lap ciing vay muon nhigu duoc liéu ctia An 9. Y
hoc An D0 vé sau suy tan dan bdi sy xam chiém clia nguwoi Hoi gido vao khoang 1000
nam ten.

Hai thay thudc néi tiéng ctia An D6 séng vao ddu cong nguyén la Charaka (thé ky thi 2)
va Susruta (thé ky th tw) da ghi nhan lai mot s6' kinh nghiém ctia nén y hoc nay trong
cac tac pham cdia ho. Charaka ké dén 500 phuong thudce, 6ng néi nhiéu tdi cac san pham
¢6 ngudn gbc khoang vat va dong vat. Susruta cling da moé t4 760 loai dugc liéu trong dé
c6 Gai dau (Cannabis), Phu ttr, Ba dau, Quyt, Rau muéi, Lyu, Thau dau, stibi, borat,
ddng, thiy ngan, natri carbonat, bac, vang. Susruta da si dung gai dau va Hyoscyamus
lam thudc gay té.
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1.2. Y hoc Assyri va Babilon

Tai vung Lwang ha thudc Iwu vire clia 2 con sdng Tigris va Euphrates thuoc mién Tay
A mot thoi dd c6 mot nén y hoc phat trién. Nhitng hiéu biét hién nay vé y hoc Assyri

va Babilon la tlr cac van ban viét trén dat sét thudc thu vién clia Assur-banipal, vua

Assyri gitta thé ky th¢ 7 ten, nguodi da ra Iénh thu thap cac van ban cd clia ngudi

Sumer, Akkadia va Babilon cho thu vién cia minh. Trong s8' cdc van ban con lai ngay

nay, c6 khoang 800 ban la cac tuv liéu y hoc. Noi dung ghi trong cac van ban nay duoc
cho la c6 nién dai nién dai vao khoang 3000 - 2000 ten hay sdm hon. Chang ghi nhan.
khoang 250 loai thuwc vat, 120 loai khoang vat, trong d6 c6 nhitng loai hién nay van

con st dung nhw: A ngily, Ky nham (Hyoscyamus niger), Mandagora, Chamonmile,
Thia la, dau Hanh nhan, Cam thao, Nghé, Lwu, Anh tlc, v.v... Cac dang thudc va
dwong cho thudc chia ngudi Babilon cling kha gan véi hién dai. Thudc dap 1a mot trong

nhitng dang thudc dugc st dung sém nhat, thudc thut va thuéc ucing cling duoc st

dung. Céc dich ngam dugc liéu véi reou vang va cac chat 1dng khac, dich ép dugc liéu

phéi hop voi rugu vang la nhitng dang thuéc duoc st dung.

Thé ky 18 ten, yua Hammurabilcta Babylon da khuyén khich dan chdng tréng cay
thudc va dat ra fuat Ié hanh nghé y duoc.

1.3. Y hoc Trung Hoa

Y hoc Trung Hoa o6 lich st 1au doi, 0d ly luan chat ché va gan lién véi triét hoc va ton
gido. Trong sudt qua trinh phat trién, ngoai nhirng kién thic y hoc clia nguwdi Han va
cac dan toc sdng trén dat nwéc Trung Hoa ¢ dai, y hoc Trung Hoa con chiu anh
hudng ctia cac nén y hoc I6n khac nhu y hoc An D6, Ai Cap, A Rap va y hoc phuong
tay. Y hoc Trung Hod cling hap thu nhirng kinh nghiém chita bénh, cach st dung va
dugc liéu cla cac dan toc, cac nuoc lang giéng nhu Triéu Tién, Nhat Ban, Viét Nam,
Tay Tang v.v... C6 rat nhiéu duoc liéu dugc nguoi Trung Hoa vay mugn clia cac dan
tdc khac ma ngay nay da nghiém nhién tré thanh mdt bd phan ctia y hoc Trung Hoa.

Hoang dé (2637 ten) d& c6 sach néi vé cac phwong phap ohita bénh theo y ly Bong
phuong do la cudn "Ni Kinh' hay con dugc goi la “Hoang dé Noi kinh™. Co rat nhiéu
nha y hoc Trung Hoa gop phan vao viéc xay dwng nén y hoc ¢6 truyén Trung Hoa. vé
Iinh vyc céc cay thudc, bd sach quan trong va day di nhat vé cac dugc liéu va cong
dung cda ching la cudéh "Ban thdo cwong mucldo Ly Thoi Tran (1518-1593)2bién
soan ‘Ban thdo cwong muc” dé cap téi 12.000 bai thudc va phwong thude trong doé co
1892 vi thudc voi 1094 vi dugc liéu, 444 vi thude dong vat va 354 vi thudc khoang vat.

1.4. Y hoc Ai Cap

Y hoc clia nén van minh Ai Cap c6 dai ton tai & lvu vuc séng Nile cach day hon 5000
nam. Ngay nay, nhitng hiéu biét vé nén y hoc nay chi yéu la qua cac ban papyrus3cd

'Hammurabi, vua xt Babilon (khoang 1792 - 1750 ten) dUQC coi la ngudi dat ra cac lut 1& dé cai tri Babilon.
2C6 tai liéu cho ring “Ban thao cuong muc' duoc bién soan vao nhiing nam 1595 - 1597 { L& Qly Nguu,
Danh tir Dugc hoc Bong y - nxb. Thuan Héa, 1992. trg.7; Modem Phamacognosy, 1952],

3 Papyrus (Coi Ai Cap - Cyperus papyrus, Cyperaceae), cay thdo cao 1- 3 m. Bugc nguoi dan Ai cap
diing chti yéu dé lam gidy goi la papyrus, ngoai ra con dugc dung lam vat dung hay dé trang tri.
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nién dai vao khodng nam 1700 ten do G.M. Eberslva E. Smith2va mét s6 nha nghién
clrr khac tim duoc, vé Iinh wuc duge, quan trong nhét la papyrus do Ebers tim duoc.
Papyrus nay liét ké 700 phwong thudc dwoc nguoi Ai Cap cd dai st dung. Nhirng dugc
liéu quan wong cé thé ké Ia Hyoscyamus niger, Mandagora officinarum, Thuéc phién,
Ré lyu, dau Thau dau, aloe, Hanh, nhiéu loai tinh dau, mat stc vat v.v...

Nguoi Ai Cap str dung nhiéu dang thudc khac nhav/~tlr thude nuée, thube hoan, thudc
md, thudc bdt va ca toa duge. Cac dang thube nudc ¢ thé dung dung mdi la nuéc, bia,
rugu. Nén Y hoc Ai Cap cuc thinh vao khoang 1600 ten sau d6 dan dan tan ra va di vao
phu thay va ma thuat. Nguwoi néi tiéng nhéat trong y hoc Ai Cap c6 dai la Imhotep.

1.5. Y hoc Hy Lap
Y hoc Hy Lap dé thira huwéng rat nhiéu t&r y hoc Ai Cap 106 dai. T¢i thé ky th» 6 - 5 ten
Y hoc Hy Lap dat t6i thoi ky vang son vdi nhirng tén tudi Ion.
M@t trong nhitng nhan vat dang duoc nhic toi trudc tién la Aslepius - vua cla X
Thessaly. Asclepius rat gioi vé thuat chira bénh.
Hippocrates3(460 - 377 ? ten) duoc xem nhu la nguoi thay thudc gioi nhat thoi co
dai. Ngoai nhitng céng trinh vé giadi phau, sinh ly, 6ng con dwa vao st dung hdu
200 cay thudc. Ong duoc suy ton Ia té si nganh y hoc hién dai phuong Tay.

1.6. Y hoc La Ma
Van minh La Mé& thlra hwdng rat nhiéu nhirng thanh tyu cla van minh Hy Lap ca vé
tw twdng, van hoa 1an con ngudi. Nhitng nhan vat néi tiéng trong y hoc ctia van minh
La M3 c6 thé ké la:
Celsus* séng vao thé ky th( nha't sau thién chda giang sinh. Ong viét bo sach ‘De
Medicina” vao khoang nam 25 - 35. Pay la mt bd sach vé y khoa rad't c6 gia tri cla
nény hoc La Ma.
Dioscorides5 (khoang nam 40 - 90), nha nghién cru vé duoc liéu da viét tap sach "De
Materia medica” {Duwoc liéu hoc) vao nam 78 ten. dng da mo ta trén 600 loai cay cb tac
dung chita bénh. Nhiéu cay trong s6’d6 van dang dugc st dung trong y hoc hién dai.
Céac khoang vat cling duoc ghi nhan,
Galen6(129 - 199) mot thay thudéc Hy Lap sdng tai La MA. dng nghién cttu ca y lan
dugc. Dac biét, 6ng viét nhiéu sdch mo ta cac phwong phap bao ché thudc cé ngudn goc
dong vat va thuc vat. Ngay nay, nganh dugc phurong tay coi 6ng la bac tién béi ciia nganh.

1 Ebers, G.M (1837 -1898), Nha Ai Cap hoc ngudi Blrc, nguodi da phat hién lai va di hiéu dinh tai liéu nay
nam 1874. Papyrus Ebers hién dang duoc gilt tai thu vién Pai hoc Leipzig.

2 Smith E., nha Ai Cap hoc da mua tai liéu vao nam 1862. Tai liéu nay duwgc GS. J. H. Breasted dich nam
1920 va dirgc Pai hoc Chicago xuat ban nam 1930.

3 Hippocrates nhan manh vai tro khéng chi clia dinh dudng ma con cla 16i séng tdi stic khoé. Hypocrates
tin réng bénh la do tac déng tir mdi tredng chiv khéng phai do cac thé luc siéu nhién.

4Celsus A. €. ngudi viét 8 cudn sach vé y khoa dwa trén cac y tudng clia Hippocrates.
5Dioscorides p. - Thay thuéc Hy Lap. dng nghién ctru nhi€u vé cay cd va cac dac tinh tri bénh clia chdng.

6Galenus C. (129-199 ?), dugc xem nhw 1a ngudi thay thudc gidi nhat thdi ¢b dai sau Hippocrates. C9 tai
ligu cho rang Galen sinh vao khoang ndm 131 va mét vao khoang nam 200 - 210 [Doyle PA. Reading in
Pharmacy, J. Wiley and son, 1962, p. 130].
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Céc kién thirc clia Hyppocrates, Celsus, Dioscorides va Galen c¢6 anh hwéng rat 16n va
lau dai trong y hoc phuwong tay, cho dén tan thé ky thi 15.

1.7. Cac nén y hoc khac

Cac nén van hoa khac nhu clia cac bd toc Chau M§, mac du chuwa dugc biét dén nhigu
va da bi mai mot cling da cling cdp nhiéu cay thudc qui‘cho y hoc. Nguoi Aztec 0
Mexico da biét phan biét va str dung 1200 cay thudc. Nguoi Inca é Peru, nguoi Maya
cting c6 nhi*rng kinh nghiém rat dang ké veé viéc st dung cay thuéc vao thoi quan Tay
Ban Nha xam lwgc. Nhirng nén van minh nay da déng gdp rat nhiéu duwoc liéu quy cho
y hoc hién dai: Canh kina, Ipecac, Curare, Cacao, Thuéc 14, Coca v.v...

Bén canh nhitng nén y hoc c6, kinh nghiém dan gian trong diéu tri bénh clha rat
nhiéu cac dan toc khac du I6n hay nhd, tir chau A, Phi, Nam My toéi Chau Pai duong
cling da trng dong hanh véi con nguoi trong sudt tién trinh lich s cling dd va dang
déng gop vao kho tang kién thirc y hoc hién dai.

I1. Sy HINH THANH VA PHAT TRIEN cta duvoc hoc phuong tay

Nganh dugc phwong Tay phat trién dua trén nén tang kién thirc va kinh nghiém cuta
y dugc hoc Hy Lap va La Ma.

2.1. Thoi Trung cd

Sau Thoi ¢6 dai, chau Au budc vao Thoi trung c6 (575 - 1300) voi st anh huong rat l6n
clia gido hoi Thién chla gido. Trong suét thoi Trung cb, Dugc liéu hoc cling nhu cac
mén khoa hoc néi chung khéng thé phat trién. Céc tai liéu clia Hippocrates, Celsus,
Dioscorides, Galen tré thanh kinh thanh trong y hoc. Diém dang ghi nhan trong thoi
ky nay 1a sw xam nhap clia y hoc A Rap vao chau Au. Ngwoi Saracen (mdt toc nguoi &
Béac A Rap) da dua cac hiéu thudc vao Chau Au 6 thé ky tha VII « VIIIL. Thoi ky nay co
Avicen (980 - 1037) thay thudc A rap rat ndi tiéng 6 phwong Tay. Vao thé ky - XIII -
XIV c6 sy ra doi clia cac phuwong hoi vé Duoc 6 Phap.

2.2. Thoi Phuc hung

Trong rat nhiéu thé ky, viéc st dung cay thudc chl yéu la dwa trén sach vé cla
Dioscorides, Galen v.v... Dugc liéu hoc chi dirng lai &@ mirc do mo ta cac dac diém hinh
thai va sir dung cac dang ché phdm don gian nhw cao thudc, rugu thude, dam thudc....

Dén thoi Phuc hwng (1300 - 1650), Paracelsus (1490? * 1541)1- mét y sT nguoi
Thuy ST da dua ra khai niém vé hoat chét cla duoc liéu. 6ng cling 1a nguoi day
manh viéc sl dung cac khoang vat lam thudc tai Chau Au. Ong kéu goi viéc st
dung cac don thudc doc vi thay cho cac bai thuéc gdm nhiéu vi. Paracelsus ciing
cho réng céc hoat chat phai duoc ché tao tir d4, cac chat tinh tuy cla cay thudc can
phai duoc chiét xuat. Nhirng y tudng dé.sau nay duwgc &p dung rong réi trong y
duwoc hoc hién dai Phuong Tay.

1Paracelsus, tén that la Philippus Aureolus Theophrastus Bombastus von Hohenheim (1493Y-1541), y si
ngudi Thuy STco rét nhigu y tudng moi trong diéu tri. Ngudi dwoc coi la éng té cha sinh hoa hoc.
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2.3. Thoi can dai
Sau thoi Phuc hung 1a Ky anh sang (1650 - 1750) cGa Thoi can dai, nganh duoc bat
dau chap nhan céac ly thuyét ctia Paracelsus nhwng khong loai bé nhitng kinh nghiém
cl. Cac vuon cay thudc, vuon thye vat xuat hién va déng vai tro rat quan trong.

Nhitng tién bd cla diéu tri dwoc danh ddu béi Dale véi cudn Pharmacologia (1700)
nhan manh muc tiéu cla y hoc la phai dya trén nén tang tri liéu. D6 dugc coi la thoi
diém dugc tach ra khoi y trong y hoc Phrong Tay.
Sw phat trién clia sinh vat hoc, héa hoc lam cho hiéu biét v& nganh dugc ting 1én,
Duoc liéu hoc chuyén dan tr mon khoa hoc mo ta thanh khoa hoc thuc nghiém. Hoéa
hoc ra doi, con nguoi bat dau c6 nhirng khai niém vé cac hop chat trong cay cé va dong
vat. Nhirng ¢t méc dang chd y trong sw phat trién ctia nganh Duoc liéu hoc (va
nganh Dugc) trong thoi can dai co thé ké ra la:

- ¢. Linnaeus (1707 - 1778) dat ra hé thdng danh phap cho dong vat va thuc vat.

- KW. Scheele da chiét duwoc cac acid thyc vat va nhitng chat khac vao cudi thé ky
18. Khéi dau cho viéc nghién clru thanh phan héa hoc cla cay thudc.

- F. Sertilrner chiét dugc morphin tir thudc phién. Sy kién nay chirng minh khéai niém
chat “tinh tly" cda Paracelsus.

- Ch&t gay mé dau tién dugc tdng hop (1842), khdi dau sy hinh thanh cta hoa dugc
hoc, tach dan ra khoi duoc liéu.

- Schleiden nam 1857 kham pha ra ring c6 thé phan biét dugc cac duoc lidu bang
cach quan sat ching duéi kinh hién vi va tdm quan trong cta khao sat md hoc
trong chdng nham lan va gia mao cac vi thudc.

- Eijkman dua ra khai niém vitamin (1896).

- J. Abel da chiét duoc epinephrin tir dong vat (1897), ching minh r&ng c6 thé san
xudt cac chat co tac dung sinh ly déc hiéu tlr cac tuyén noi tiét clla dong vat...

2.4. Sy phéat trién cla duoc liéu hoc thé ky XX

Thoi hién dai, sw phat trién cia cac mon khoa hoc co ban, dac biét 14 hoa hoc va céac
phurong phap phéan tich héa ]y, quang phé dd tao ra nhitng cong cu méi hét stc hitu
hiéu cho nghién ctru dugc liéu.

Su ra doi clia k§ thuat sic ky (Tsvets, 1903) lam cho viéc phan tich, phan Iap cac chat
trdé nén don gian va hiéu qua hén. Céac phuong phap sic ky dieu ché da gitp cho viéc
chiét tach cac chat c6 ham luveng thap trong hdn hop phiic tap.

Céc phuong phéap phan tich dung cu, dic biét cac thiét bi sdc ky ghép néi véi cac thiét
bi quang phé da gitp cho viéc nhan dinh va xac dinh ham lwgng cac chéat trong nhirng
hon hop phirc tap véi dd nhay rét cao. Céc thiét bi quang phd da gilrp cho viéc xac
dinh c4u trac cac chét trd nén dé dang hon, nhanh va tén it mau hon.

Vao cudi thé ky 20, viéc nghién clru cac cay thudc cd dinh huong bang su két hop clia
cac thlr nghiém tac dung sinh hoc véi cac nghién clru thanh phan héa hoc da giap cho
viéc tim ra céc chat trong cay co ¢ hoat tinh tri liéu tré nén nhanh chéng, it ton kém
hon va véi co may thanh cong I&n hon.

S phat trién cha sinh hoc dic biét clia sinh hoc phan tir da gitp cho viéc chon loc,
nhan giong tao ra ngudn nguyén liéu cd chét luong cao voi cac ki thuat gay dot bién,
nudi cdy mé, chuyén gen v.v...
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I1l. LICH SU PHAT TRIEN CUA Dwgc HOC VIET NAM

Nén y dugc hoc clia dan tdc ta cling da c6 mot lich st 1au doi. Vao khoang
4000 ndm ten Than Nonglda day cho ngwoi dan st dung céc loai ngi coc, thuc
phdm va biét phan biét cay cd co tac dung chira bénh.

Vao thoi Hong-Bang (2879 ten) to tién ta da biét két hgp mot so dugc liéu
(vé Lwu, Ngi boi tlr, Canh kién) dé nhudm rang, da co tuc nhai trau (trau, cau,
voi) dé bao vé rang va da dé hong hao, biét uéng ché véi cho dé tiéu; dung
glrng, hanh, toi dé lam gia vi va dé phong bénh. Tl thoi HUng Vwong, ngudi
dan da biét 4 va céat rvou dung dé ubng va lam thubic. Thoi Thuc An Duwong
Vuong (257 - 179 ten) d& biét ché tén doc ban dich [Lé Tran Buc - Luge sir thudc
nam va y dugc hoc dan toc, Y hoc, 1990, 8. Theo st ghi chép, du6i thdi Nam Viét -
Giao Chi, nhiéu vi thuéc da dwoc phat hién: Cau, Y di, Long nhin, vai, Girng
gi6, Qué, Tram hwong, qua Giun (st quan tl), Hwong bai, Canh kién (An tic
hwong), Méat ong, sirng Té gido v.v:

Du6i thoi Béc thudc (207 ten - 905 sen), nguwdi Trung Hoa dd hd nudc ta da
l&y nhiéu cay thudc cla Viét Nam vé trong nhu Y di, vai, Nhan, S quan t,
Nhuc dau khau, hay thu céc cong vat nhu Tram hwong, Canh kién trdng, Sirng
té giac, cac loai hvong liéu v.v... Cling trong thoi ky dé, nén y duoc cla ta giao
Ivu voi y dugc hoc Trung Hoa. Y hoc cd truyén Viét nam chiu nhiéu anh hwdng
cla y hoc c¢6 truyén Trung hoa, nhwng ciing ¢6 nhiéu kién thirc y hoc Viét Nam
dwoc ngwdi Trung Hoa vay muon va nhap vao nén y hoc Trung Hoa.

Du6i cac triu Ngd - Binh - Lé - Ly trong nwéc ta dd co nhiéu thay thuéc
chuyén nghiép chira bénh cho dan. Trong triéu dinh d& c6 Ty Thai y ¢6 nhiém
vu cham lo strc khoé cho hoang gia. Céc vi danh y cd tiéng vao doi nha Ly la cac
nha swv Tl Dao Hanh, Nguyén Minh Khéng.

Dén thé ky thit 14 dudi doi nha Tran (1225 - 1399) nén y dwoc hoc nudc ta
méi phat trién manh. Thoi nay da cd Vién Thai Y vai nhiém vu chita bénh cho
vua quan trong triéu va tréng nom ca viéc ctru t€ va y té cho nhan dan, c6 mé
khoa thi tuyén lya lvong y. Vién Thai y c6 t6 chic di thu thap cay thudc va té
chtrc nhan dan trong cay thudc. Dwéi day la nhirng vi danh y c¢6 nhiéu cdng hién
cho sw nghiép bao vé stirc khoé nhan dan va xay dwng nén y dugc hoc nuéc ta.

Pham Coéng Ban, con goi la Pham Ban, qué & xd T¢ Minh, huyén cdm
Giang, tinh HAai Duwong (nay thudc thanh ph6" Hai Duong) la mdét danh y thoi

1Vi Than néng (Than ndéng nghiép) cla nguoi Viét c6 day dén trong lGa nwéc. Theo truyén thuyét,
Than Néng la t6 tién cia vua Hung. D& Minh la chau 3 doi cta Than Néng, D& Minh sinh ra Kinh
Duwong Vuong, Kinh Duwong Vuong sinh ra Lac long Quan, Lac long Quan sinh ra vua Hung. M6t s6
hoc gia van hoc dan gian Trung qudc va My cling d& chitng minh “Than néng la vi thdn cla nén van
minh IGa nuwéc clia cw dan phrong Nam, ngoai niwoc Trung hoa cé da”. [Tlrdi€n Bach khoa Néng nghiép,
TT. QG Bién soan TBBK, 1991, 387].
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vua Tran Anh Téng va la b3'vo H6 Quy Ly. V6i tai tri bénh, d6ng duoc vua Tran
Anh Tong (1293 - 1313) moi gilt chirc Thai y Iénh chuyén cham lo stic khoé cho
nha vua. Ngoai nhiém vu 6 Vién Thai y, 6ng con chi*a bénh ch& dan.

Chu Van An, (1292-1370) la mot danh nho néi tiéng dong thoi la danh y.
Qué 6ng & lang Van thon, xa Quang Liét, huyén, Thanh Bam (Thanh Tri) nav
thudc phuong Hoang Liét, quan Hoang Mai, Ha Noi. Thoi vua Tran Minh Tong
(1314-1329), vua moi 6ng ra lam Tu nghiép Qudc T Giam, day cho Hoang thai
t¢ Tran Vugng, sau nay la vua Tran Hién Tong (1329-1341). Bén thoi Tran Du
Tong (1341-1369), thdy quyén than lam nhiéu déu vo dao, 6ng da dang That
trdm so6 xin chém 7 gian than nhuwng khong dwoc vua nghe nén céo ldo tlr quan
vé nli Phugng Hoang (Chi Linh, Hai Duong) day hoc, lam thu6c va viét sach
cho téi khi mat.

Tué Tinh, chinh tén 1a Nguyén Ba Tinh (di tu ldy phap danh la Tué Tinh)
qué 6 lang Nghfa Phu, téng Van Thai, huyén cdm Giang, phd Thwong Hong,
tinh Hai Dvong (nay la xa cdm Vi, huyén cdm Giang, tinh Hai Buong), vé
nam sinh hién chwa c6 tai liéu lich si chinh xac. Theo Trwvong Xuan Nam [Lich
str nganh Dugc Viét Nam, Nxb. Y hoc] thi 6ng sinh vao n&m 1330, md céi cha me ldc
6 tubi duoc cac nha sw chiia Hai Triéu trong téng nudi an hoc. Nam 22 tudi 6ng
thi dau Thai hoc (Tién sT) dudi trieu Tran Du Téng (1341-1369), nhung khong
ra lam quan. Ong & chua di tu nhung c6 muc dich lam tir thién va chita bénh
gilp dan. Tué Tinh da nghién clu cay co6 Viét Nam, dd swu tdm nhirng bai
thudc gian di thwong dung trong dan gian két hgp kinh nghiém tri bénh cla y
hoc Trung Hoa dé xay dwng mdt nén y hoc c6 tinh chét dan toc, dai ching va
séng tao trong thoi ky ma thudc Béc rat thinh hanh.

Cac tac phdm cla Tué Tinh con lai 2 tdc phdm cd gia tri la "Hong Nghia
giac try thu'"lva "Nam dugc than hiéu". B6 Hong NghTa giac tv y thu (2 quyén)
dugc bién soan bang tho ndm dé truy&n ba rong réi y dugc hoc dan toc va y ly
bién-chirng tri liéu. BO sach ‘“Nam dwgc than hiéugom 11 quyén, quyén dau noi
vé dugc tinh cla 499 vi thuéc nam, mudi quyén sau, mdi quyén noi vé mdt khoa
tri bénh. Tw twéng chi dao clia Tué Tinh vé dudng hwéng y hoc 1a "Nam dugc tri
Nam nhan":

“T6i tién sw, Kinh dao tién su
Thudc Nam Viét chita ngudi Nam Viét'2

N&m 55 tudi (1385) dng bi bat di st sang nha Minh, & Trung Quéc. Tué
Tinh chita cho Téng vuong phi (vo vua Minh) khéi bénh sdn hau nén dugc
phong 1a "Paiy thién sw*. Ong mét & Trung Qudc khdng ré nam nao.

1Biét hiéu Hong nghia la do Tué Tinh sinh & lang Nghia Phu, pht ThuQng Hong.
2Nguyén Ba Tinh - Nam dugc quéc ngik pha (trong Tué Tinh toan tap, Nxb. y hoc, Ha Noi, 1998), tr. 377.
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Du6i thdi nha Minh d6 ho (1400 - 1427), nguei Han cé chl truong dong
hoa dan toc ta va tha tiéu van hod cla ta nén trong thoi ky nay khéng cé trude
tac y hoc. Nhitng thé ky tiép theo lai ¢6 nhiéu danh y xuét hién:

- Thé ky 16 c6 Hoang Bon Hoa, mot lvong y ndi tiéng dugi tridu Lé (Lé
Thénh Téng, L& Thé Tong), 6ng da gilp triéu dinh ctu chita cho bénh
binh trong quan doi nha L& trong thoi gian giao tranh v4i nha Mac. Ong
da chita khéi bénh cho nhiéu nguoi trong ving, trong dé c6 cong chia
Phrong Dung con vua Lé Thé Tong va dugc lam pho ma. Ong dé lai tac
phdm ‘Hoat nhan toat yéu” (Phép cot yéu ctru ngudi) gbm nhiéu phwong
thudc chita bénh. Cac doi vua vé sau déu cd sdc phong ghi nhé cong lao
clia 6ng. Nha nuoc ta cling da xép hang Di tich lich s miéu tho éng tai
lang Pa Si (hay Ban Si), Ha Bdng (nay thugc Ha Noi).

- Hai Thugng Lan 6ng (1720 - 1791) chinh tén la Lé H&ru Tréac, nguyén
quan thdén Van X4, lang Liéu X4, phd Thugng Hong, tinh Hai Duong.

Lé Hiru Tréac hdi nho theo cha di hoc & kinh thanh Thang Long (Ha N¢i) néi tiéng la
ngudi théng minh, hoc réng, van tho 16i lac. Tuy nhién séng dudi thoi rdi ren cuc do
cla chinh quyén nha Trinh, 6ng chan ghét chién tranh, vién ¢6 vé Huong Son nudi
me. Nhan thoi gian ndm chita bénh & nha lvong y Tran Bac 6ng muon sach thudc dé
doc. Von la nguoi théng minh, hoc rong, cang doc sach thudc 6ng cang thay tha vi say
mé. Lai thdy lam nghé y thiét thuc ich lgi cho minh, vira cd diéu kién gidp &6 moi
nguoi nén dng quyét chi hoc thudc.

Sau mdy chuc ndm duc két kinh nghiém thuc tién, nghién ctru sau rong
kinh dién y hoc Trung Hoa két hop vai y hoc dan tdc co truyén, ong bién soan
trong 26 nam b6 sach thubc "Hai Thuong y tong tam linh" gom 28 tap, 66
quyén. Trudc tac cla 6ng chang nhitng duwoc dung dé giang day y hoc ma con
phuc vu tri bénh cho nhan dan duong thoi. Bdc biét, Hai thugng L&n 6ng da
phat huy chi truong "Dung thu6c Nam chira bénh cho ngudi Nam™ cda Tué
Tinh. Ong dd SUUtdm hon 300 vi thuéc méi, phat hién va nghién ctu trén lam
sang, tong hép thém nhiéu phuong thudc gia truyén cong hiéu va phé bién cho
nhan dai! dé moi nguoi ty chira cac bénh thong thwong véi cdy nha 1a vuon san
c6. Ong viét:

" Thuéc thang san c6 khap noi
Trong vudn ngoai rudng trén doi dudi song
Hang ngan thdo mdc tha trung,
Thiéu gi thudc bd thude cong quanh minh".

Lan 6ng la mdt nha y hoc néi tiéng cua dan téc ta da néu cao dao dirc cla
nguwoi thay thudc, soi sang cho y hoc nugc nha. Véi nhitng quan diém nhan dao
va thuc té, vé sau dugc nhan dan ta coi la mot “Daiy ton” clia Viét Nam.

Dudi thoi Tay Son (1788 - 1802) vi chién tranh lién tiép, tinh hinh y duoc
hoc khong ¢ gi doi moi. Danh y thoi bdy gio c6 tién sT Nguyén Gia Phan da co
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cong dap tat dugc nhidu vu dich, ctru séng nhiéu nguoi, 6ng da bién soan cudh
“Liéu dich phuong phap toan tap". Danh y Nguyén Quang Tuan bién soan cudn
"La Khé phuwong dwoc" gbm 13 cudn va «udn 'Kim ngoc quyén' viét bang chir
ndm ghi nhiéu phuong thudc gia truyén.

Du6i thoi trigu Nguyén c6 Tran Nguyét Phyong viét cuén "Nam Bang thao
mdc" trong dé viét nhiéu cay thudc theo kinh nghiém.

Du6i thai Phap thudc (1885 - 1945), thwc dan Phap to chirc nén y té theo
16i tdy y, han ché dong y. Tuy thé trong thoi ky nay ciling c6 nhiéu tap sach c6
gia tri:

- DBinh Nho Chan va Pham Van Thai bién soan "Trung Viét Duogc tl’nhl Hop
bién" gdom 16 cudn viét cong dung, cach ché bién 1655 vi thudc bac va
nam.

- Nguyén An Nhan véi tap 'Y hoc Tirng thu" gdm 16 cudn béang tiéng Viét.

- Pho Birc Thanh véi tap "Viét Nam Dwoc hoc™ gdbm 5 cudn bang tiéng Viét.

Ngoai cac tac gia nguoi Viét, cac tac gid ngwoi Phap cling co bién soan mot
s0 sach viét vé cay thuéc & Dong Duong:

- Ch. Crevost va A. Petelot - Danh muc cac san pham Déng Duong - Cac
dwgc phdm (Catalogue des produits de 1Indochine * Produits
médicinaux).

- A Petelot - Nhitng cay thuéc clia Campuchia, Lao va Viét Nam (Les
piantes médicinales du Cambodge du Laos et du Vietnam).

Tl ngay cach mang thang 8 - 1945 cho dén nay, nha nuéc ta rdt quan tam
dén viéc két hop y hoc cb truyén véi y hoc hién dai. Trong thoi khang chién
chdng Phap va My, quan dan ta da tdn dung ngudn duwoc liéu & dia phwong dé
bao ché ra thu6c men, ty tlc dugc*mdt phan quan trong trong nhu cau phong
bénh va chira bénh. Nhiéu co s¢ va td chiic y dugc hoc ¢6 truyén da duoc thanh
1ap nhv Vién Nghién ctu Béng y, Vién Y dugc hoc Dan toc, Vién Duwgc liéu, Hoi
Dong y... Nhiéu tai liéu vé cay thudc duoc bién soan, dac biét cudn "Nhiing Cay
thuéc va VI thudc Viét Nam" do GS.TS. Do Tat Loi bién soan, da duoc tai ban
nhiéu 1an. Cudn sach nay dugc danh gia cao khong chi & trong nwdc ma conca o
nwéc ngoai.

The trwdng B Y té Vi Cong Thuyét da viét trong 16i gidi thidu bd sach 1an xuét bén

dau tiénlnhw sau: ... bd sach da thé hién mot cong trinh swu tdm, nghién cltu rét

céng phu, mot khdi lugng lao dong ra't 1an trong nhiéu nam cla tac gia. Nhiéu céng
trinh nghién cttu trong nudc, nhiéu tai liéu nuéc ngoai da duoc khao sat, chon loc cong
véi hon 20 ndm trong nghé clia tac gia, mot can bd da cé nhiéu nhiét tinh va céng
hién trong viéc nghién ctru thudc nam”. Gido su vé Dugc liéu, A. p. Gammerman cla
bai hoc Dugc Leningrad dd danh gia rat cao vé bd sach va nhan xét rang cong trinh
vlra ¢6 ndi dung khoa hoc hién dai, vira c6 gia tri vé y hoc ¢ truyén phwong dong. Tai

1Séach dwoc nha xuét ban Khoa hoc va Ky thuét, Ha Noi xuét ban 1an dau nam 1962-1965 gom 6 cudn.
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Hoi cho sdch qudc té tai Matxcova nam 1983, bd sach dugc danh gid la mot trong bay
dau sach quy cla trién Iam. Nam 2007, bd sach dwoc giadi thwdng déc biét ctia Hiép
hoi xuat ban chau A- Thai Binh Duong.

Gi4o sv Ba T4t Loi 1a nha khoa hoc 16i lac, chd nhiém dau tién cla B mén
Duoc liéu, trvong Bai hoc Y Dwgc Ha NGi giai doan sau 1945, la ngudi dau tién
tim hiéu dong y va cdy cé Viét Nam bang anh sang cta y hoc hién dai dé dua
vao giang day trong chuwong trinh dai hoc. Do ¢ cong déng gdp 16n cho nganh y
té Gi4o sw D6 T4t Loi da diroc vinh du dugc nha nwoc trao ting gidi thudng 16n
- “Gidi thudng H6 Chi Minh” dot 1 vé khoa hoc cong nghé nam 1997. Gido sv
D06 T4t Loi sinh ngay 01 thang 02 nam 1919 tai Phu X& Kim Anh, Phic Yén
(nay la Pha Minh, Séc Son, Ha Noi), ta thé ngay 03 thang 02 nam 2008.

T nhitng nam 1958, Nha nuwéc, B Y té da co nhiéu chi thi, nghi quyét néi
vé phuong cham két hop y hoc hién dai véi y hoc co truyén, khai thac phat trién
cdy thudc va dong vat lam thu6c, nghién cttu va st dung thuéc Nam. Céc vdn
kién quan lroug lién quan dén phét trién duoc liéu hao gbm:

- Chi thi 210/TTg cta Tha twéng Chinh phd ngay 06-12-1966. Chi thi
néu rd tdm quan trong cua duwoc liéu Viét nam trong diéu tri ca trong y
hoc cd truyén va y hoc hién dai; la ngudn lgi cho viéc san xudt trong
nwdc va cho xud"t khau.

- Nghi quyét 200 CP ngay 21-08-1978 cla Hdi dong chinh phl vé viéc phat
trién dugc liéu trong nudc.

- Quyét dinh 108/2002/QD-TTG ngay 15 thang 8 ndm 2002 cltia Thu tuwéng
chinh phi vé viéc phé duyét chién luge phat trién nganh dugc trong do
cha trong dau tw, phat trién tiém ndng dwoc liéu, san xudt nguyén liéu
lam thu6c c6 thé manh, déc biét 1a tlr dwoc liéu.

VI TRi CUA DUOC LIEU TRONG NGANH Y TE
VA TRONG NEN KINH TE QUOC DAN

Thudc phong bénh va chita bénh dwoc diéu ché tlr 2 ngudn: dwoc liéu va
hoa chét tong hop. Riéng dugc thao, thong ké chwa day du clia T6 chic Y té
thé gidi cho thdy c6 hon 21.000 loai cay cd duwgc cac dan toc trén thé gidi st
dung lam thudc. Khong chi cac nuéc A Bong ma cac nudc phuong Tay ciing
tiéu thu mot lvong rat 1on dwoc lieu. Théng ké cho thdy rdng & cac nudc co
nén cdng nghiép phat trién thi 1/4 sé’thudc ké trong cac don co chira hoat
chat tir thdo moc.

Chi tinh riéng thj truong cdc nuéc phat trién nam 1998, doanh thu tir thuéc co

ngudn gbc thao moc (cac phytomedicine, khdng tinh cac chét tinh khiét 18y tir dugc

liéu) 1a 10 ti USD & Chau Au va 4 ti USD & My. Tdng doanh thu cia thudc co

ngudn gdc thdo moc trén thé gi¢i uéc tinh vao khoang 30 ti USD vao nam 2000.
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Néu tinh ca céac loai thwc phdm chirc nadng, dwoc liéu thdé thi con s6 nay con cao

hon nhigu. Chi riéng’thj truong My nam 1998, con s6’nay la 13,6 ti USD. Tdc dd

tang trudng clia thudc cd ngudn gdc tv nhién, tuy theo vung, tang tir 5 - 15% moi

nam [International Trade Forum - 3/2001]. Doanh s0"ela dugc liéu va cac sdn pham tl
duoc liéu hién nay trén toan cau wdc tinh vao khodng 82 ti USD [Purohit, s.s. et al.

Medicinal Plant Cultivation: A Scientific Approach, Laurier Books, 2007] va dy doan cia T6

chic Y té thé gidi c6 thé 1én t¢i 5.000 ti vao ndm 2050 JThe Financial Express, Mar 03,

2004). [\lhiéu biét duoc dong duwoc cla Trung Qud''c dugc tiéu thu manh 6 cac nuéc

chau Au. Gan day Viét Nam ciing c6 mdt 8" mat hang dong dwoc xudt khdu co tin

nhiém trén thi tredng nwéc ngoai.

Nhiéu hoat chat quan trong nhu quinin, morphin, ajmalicin,
vincaleucoblastin, digitalin, digoxin... déu phai chiét ra tr dwoc liéu ma chwa cd
thé di bang con dwong téng hop.

Dugc liéu cling la ngudn cung cap nguyén liéu cho viéc ban téng hop mot
s8"thude. Chi riéng nhu cau dé ban tong hop cac thudc steroid, hang nam thé
gi¢i can khoang 100.000 tan ci mai c6 chira diosgenin.

Duoc liéu con cung cdp cac khung co ban dé téng hop cac thuéec mdi, mé
duwong cho hod dwoc phat trién. Vi du ephedrin I1a hoat chat cd trong cdy Ma
hoang, mot da duwoc st dung cach day 4000 ndm, y hoc hién dai méi biét cach
day vai thé ky. Bat chudc thién nhién, hoa dwoc di bang con dwong téng hop
bang cach ngung tu L-1-phenyl-1-acetyl carbinol v&i methylamin dé c6 ephedrin
va sau do6 la cac chat co cau trdc twong tv. Dya vao cau trdc cda quinin trong
canh ki na nguoi ta t6ng hop nhidu dan chét tri s6t rét khac. Dua vao
artemisinin duwoc phéan 14p tir cdy Thanh cao hoa vang, cac dan chét arteether,
artemether, artesunat duwoc ban tong hop ciing dé diéu tri bénh sot rét.

Hién nay, nguoi ta van co xu hudng nghién clu cac hoat chét cd cdu trac
mai tir duoc liéu rdi tir do ban téng hop cac dan chét co hiéu qua hon. T nam
1950 dén 1980 sau khi thr tAc dung chdng ung thw cla 40.000 loai thdo mac,
nguoi ta dd phan lap dugc mot s6' hoat chét c6é tdc dung chita dugc ung thuw,
trong dé co6 chat paclitaxel (taxol®) dugc phan lap tlr cdy Taxus brevifolia Nutt,
ho Taxaceae c6 tdc dung chita dwgc ung thu, dac biét la ung thw budng trirng &
thoi ky tién trién. Nam 1992 & My, Canada va Phap da st dung taxol trén 1am
sang. Hién nay, nguoi ta nghién ctru ban téng hop taxol va cac dan cha't (nhu
docetaxen voi biét dugc taxotere®) tlr 10-desacetyl baccatin Ill, moét chat cd
khung taxan co trong théng dd.

D6i-v6i Viet Nam, duoc liéu ¢ mot vi tri quan trong. Nudc ta nam trong
vung nhiét dgi, chiu &nh huéng cla gié6 mua, nhiét dd trung binh hang ndm la
25°c, d6 am kha cao tao diéu kién thuan lgi cho ciy c6i phat trién. Dién tich
rirng chiém 2/3 dién tich dat nuwéc. Hé thuc vat rat phong pha va da dang, ca
nwéc hién da biét co 12.000 loai thwc vat c6 mach. Trong d6 c6 trén 4.000 loai
cay thudc. Nudc ta co bd bién trén 3.200 km chay dai tir Béc chi Nam nén co
nhiéu hai sadn quy dung lam thu6c. Nuwoc ta fai cd6 mot s6' ving co dd cao trén
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1000m nhuv Sapa, Pa Lat thuan lgi cho viéc di nhap mot sé cay thude ving on
déi nhw Actisd, Dwong dia hoang, Dwong cam clic, Clc gai... Néu biét cach khai
thac va nghién ctu nudi trong hgp ly thi cdc ngudn tai nguyén nay sé cé nhiéu
ddéng gop cho nganh dugc nuwoc ta.

Dan toc ta cling nhv Trung Qudc, Nhat Ban, Triéu Tién va mot 6" nwéc
Pong Nam A khac lai c6 truy@n thdng chira bénh theo 16i y hoc c8 truyén tir
lau doi, doi héi cung cdp mot sb lugng rat Ién vé duoc liéu. Trong nhirng nam
gan day lvong thudc Béc ta nhap cta Trung Qudc khé& nhiéu, néu cé ké hoach
day manh viéc trong trot va di thiec thém céac cay thudc thi sé han ché duoc sw
1& thudc.

Vé mat kinh té, nha nuwéc ta déd xép cay thudc vao loai cdy cong nghiép cao
cap can dugc phat trién nhv nhitng cay cong nghiép khac. Hang nam cac cong
ty kinh doanh dwoc liéu da biét khai thac nhiéu mét hang dugc ligu dé xuat
khau nhuv hoa Hog, Qué, Sa nhan. Dira can. cac loai tinh dau Hoi, Qué, Tram...

THU HAI - CHE BIEN VA BAO QUAN DUOQC LIEU

I. THU HAI DUQC LIEU

Chét lvgng mot dwoc liéu tot hay xau chi yéu la do ham lwgng hoat chét
chtra trong duwoc liéu nhiéu hay it. Hoat chat cla dwgc liéu thay ddi bdi nhiéu
yéu t8" di truyén, diéu kién dia ly khi hau, trong trot, thu hai, phoi sdy; bao
quan, & day, ching ta xem xét van dé thu hai. Néu thu hai ding nguyén tic thi
ham lwgng hoat chat ta mong mudn cé trong dugc liéu sé dat dwoc téi da. Cling
can biét rang mdi dwoc liéu c6 thé co nhiéu hoat chat khac nhau, ham lwgng cia
moi hoat chat c6 thé thay ddi tuy theo mua, tuy theo chu ky phat trién cla cay.
NEu thu hoach ding thoi gian (co thé thay ddi tuy theo khi hau, dia duv ctia moi
vling hay xé dich chut it theo thoi tiét trong nam) duwoc liéu thu duwoc sé cd hoat
chat toi da. Vi du:

- Bachaco hé}m lugng tinh dau cling nhv menthol trong tinh dau dat t6i
da idc cay bat dau ra hoa. Tinh dau 6 cay con non chi yéu la menthon.

- Canh ki na cd ham lwvgng alcaloid trong vé cay tang nhanh theo sy phat
trién cla cay va dat t6i da vao ndm thi 7.

- Hoa hde hai lic con nu thi ham lugng rutin cao, khi hoa n& ham lugng
rutin thap.

- Thanh phan hoat chat cling c6 thé thay do6i theo thoi gian, vi du cay
Duboisia myoporoides 6 Queensland khi thu hoach vao thang 10 thi chira

3% hyoscyamin nhwng khi thu hoach vao thadng 4 thi chira scopolamin
vGi ham lugng nhu trén.
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Nhin chung, nén thu hai dugc liéu Iic tréi ndng rao gidp cho viéc phoi say
va bdo quan duoc liéu. Cac cay cd tinh dau nén thu hai vao bubi sém trwéoc lic
mat troi moc.

Sau day la nguyén tic chung dinh thoi ky thu hoach cho tirng bd phan
cla cay:

1. Ré va than ré nén thu hoach vao cudi thdi ky sinh dudng, thuong la vao thoi
ky thu déng. Tuy nhién c6 trwdong hgp dac biét nhw ré B6 cong anh can hai
vao gitta mua he vi khi dy chita nhiéu hoat chét. C6 thé dao lic &m wét vi sau
dé van phai rira sach dat cat truéc khi phoi sdy hodc ché bién.

BAl v6i cay sdng nhiéu ndm, ngudi ta thwong thu hai vao nhitng ndm sau dé
ré, ct c6 khoi lvong I6n va ham lugng hoat cha't cao. Nhwng ciing khong nén
quéa lau vi ré hay ct sé hoa go hodc phai can nhac gilra viéc tang ham lugng
hoat chét va thoi gian bi mat.

Ham lvgng hoat chéat gitta cAc phan cla cl cd thé khong gibng nhau. Trong
Pai hoang va Bach chi ham lvgng hoat chat tdng dan tlr phan gan mat dat
xudng phan choét cla cu.

2. V6 cay (vo than, canh va v ré) thuong thu hoach vao muia xuan la thoi ky
nhya cdy hoat dong manh hay cudi mua thw, dau muoa doéng khi cay phat
trién cham lai. Viéc thu hai vo cy phai cha y t¢i viéc bao vé cay. Thu hai vo
ré déng nghta v8i lam chét cay. vo cay qua gia hodc quéa non thwong cd chat
lvong thap hon.

3. La va ngon cay c6 hoa phai hai vao thoi ky quang tong hop manh nhat
thuong fa 14 banh té vao thoi ky cdy bat dau ra hoa, khong nén hai khi qua
va hat d& chin. Tuy nhien voéi 14 Tra, nguoi ta hai bap va 14 non con voi la
Bach dan nguoi ta thuong hai nhitng la gia. VGi nhitng cay thao, nguoi ta co
thé thu hai toan cay ca ré hay loai bo ré.

4. Hoa phai hai lic troi ndng réo, khi con 1a nu hay trwéc hodc ding vao thoi ky
hoa nd. Hai trudc khi hoa ng nhu nu Hoe, Binh hwong, Kim ngan. Hai khi
hoa né nhv Hong hoa, Ca doc duoc.

5. Qua duoc thu hai vao nhirng thoi gian khac nhau, tuy theo dugc liéu nhung
thwong la khi qua da gia hodc chin. Qua thu hai ngay truéc khi chin nhw mo,
ho tiéu, chi xac hay khi qua chin nhu qua dau, nhan. Céc loai qua nang, qua
hach, qua dinh thuong thu hai khi d& gia nhw Ti€u hoi, Sa sang, Dai lidi. Mot
sO loai qua c6 thé hai khi qua con non nhuw chi thwc, qua cdy Conium
maniciilatum L.

6. Hat thwong dugc thu hai khi qua da gia, bat dau khd nhuw Sen, Y di.

Du thu hai bé phan nao cua cay cling nén gilr cho dwgc liéu dwgc sach s,
tranh céac cay la, dat cat, rac v.v... Néu la cl nén gili hodc rra sach dat trudc khi
phoi sdy. Cac bd phan to, cliing hay nhiéu nuwéc nhw cl, qud, than v.v... thudng
dugc cat nho trude khi phoi sy.
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Trén day la mot s6' nguyén tac chung, tuy nhién, déi voi tirng duoc liéu cu
thé can chl y theo d&i sw thay doi ham lwgng cla hoat chat dé dinh thoi gian
thu hoach dé dat ductc két qua tdt nhat.

11.ON BDINH DUOC LIEU

Dugc liéu ngudn gbc thdo moc thuong chira nhiéu enzym nhu enzym thuy
phan cat cac day ndi osid, enzym cét day néi ester, enzym ddong phan hoa,
enzym oxy hoa, enzym trung hgp hoa... Ngudi ta d& phan l&p dugc hang tram
enzym khac nhau. Ban chat enzym la protein hodc c6 phan co ban la protein,
tuy nhién cdu tric cla ching chuwa dwgc biét mot cach day di. Enzym la nhitng
chéat xic tac hitu co cla cac phan tng xay ra trong cac té bao cla thuc vat va
doéng vat. Enzym ton tai trong dwgc thdo sau khi thu hai sé hoat dong manh &
nhiét do 25°c dén 50°c voi do dm thich hgp. Chlng tac dong lén cac hoat chat
dé chuyén thanh cac san phdm thi¢ cép. Vi du, trong cdy duwong dia hoang tia,
enzym digipurpidase cat bd mdt don vi glucose trong mach duong cla purpurea
glycosid A va B dé bién hai chat nay thanh glycosid th* cdp la digitoxosid va
gitoxosid twong ng. Trong cdy Hanh bién, enzym scillarenase cét bt mot
glucose cla scillaren A dé cho proscillarin A. Céc alcaloid cé day ndi ester nhu
hyoscyamin ¢ trong 14 cay belladon, Ca doc dwoc cd thé bi enzym céat day néi
ester dé cho tropanol va acid tropic. Céc glycerid thi bi enzym lipase cét thanh
glycerol va acid béo. Acid ascorbic thudng gdp trong thuc vat thi bi enzym
ascorbinodehydrogenase oxy héa. Chat ranunculin c¢é trong mot sé cay thudc ho
Mao luong, duoi tac dung cla enzym c6 san trong cy ciing bi thuy phan thanh
protoanemonin roi chit nay lai bi dimer hoa dé tao thanh chat anemonin ma
nguoi ta chi thdy & cay khd. Con nhigu vi du dé dan chirng sv tac dong cla
enzym lam bién d6i hoat chat.

V6i phuong phap lam khd sé trinh bay & muc sau hodc lam lanh hoac
nghién duwoc liéu twoi véi mot vai hod chat nhuv ammonisulfat, natrichlorid
thwong chi e ché enzym. Chlng sé hoat dong tré lai khi cé diéu kién thich hop.
DE pha huy enzym lam cho ching khong hoat déng trod lai nguoi ta dé ra cac
phwong phap goi la phwrong phéap "6n dinh".

1. Phuong phap pha huy enzym bang con soi

Phuong phap nay cho mét con thudc &n dinh, cach 1am nhu sau: c&t nho
duoc liéu twoi, tha tirng it mot (d€ con van tiép tuc sbi) vao con 95 % dang dun
s6i. Lwong con dung thwong gédp 5 1an lvong dwoc liéu. Sau khi da cho hét dugc
liéu, 1dp 6ng sinh han ding va gir cho cdn sdi trong 30 - 40 phat. B8 ngudi, gan
ldy con. Dugc liéu dem gid nho va chiét kiét lan hai. Nhw vay ta c6 mét dung
dich cdn hodc cao sau khi bdc hoi con chira cac hoat chét cla cay tuoi.
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2. Phwong phap dung nhiét am

Hoi con

Dung ndi hép, cho vao mot it cdn 95 %, xép duoc liéu trén cac vi chong lén
nhau. Vi du¢i cing nam trén mat con. Vi trén cung dugc day bang mot nén kim
loai dé tranh con khi dong lai nho trén dugc liéu. Bay ndi, voi thoat dé ngd. Bun
nhanh va dan hoi con ra xa Ira bang mot 6ng dan. Sau khi da xa hét khéng khi,
déng voi lai, lam tdng p sudt va gilt vai phat & 1,25 atmosphe. D€ ngudi, md
noi ldy dugc liéu ra roi lam khd. Phwong phép nay cho ta dwgc liéu c6 mau sac
dep, thanh phan hoa hoc giong nhuw duoc ligu twoi.

Hoi nwéc

Cach tién hanh nhu trén nhung thay cdn bang nudc va gitt & nhiét do 105 -
110°c trong vai phut. Phuong phap nay hay dung d6i véi cac bo phan day, cing
nhu ré, vo, go, hat nhuwng c6 nhuge diém: tinh bot bién thanh hd, protein bi déng
lai, do do6 sau khi lam kho, duwoc liéu cé trang thai sirng lam cho viéc chiét xuét
hoat chdt khéng thuan loi.

3. Phwong phép dung nhiét kho

Phuong phap nay di dugc st dung tr 1au dé ché bién ché xanh bang cach
sao dé pha huy enzym, nguoc lai voi viéc ché ché den bang cach dé cho enzym
hoat déng. & quy mé cong nghiép, nguoi ta n dinh bang cach théi mot ludng gid
néng 80 - 110°c c6 khi con nang nhiét do 1én 300°c hodac hon trong mot thoi
gian rdt ngan di qua duoc liéu. Phrong phap nay khong dugc hoan hao vi trong
moi trudng kho enzym khé bi phan'huy. Ngoai ra, vi lam néng nhanh nén tao
xung quanh duogc liéu mét 16p mong khé bao phia ngoai lam cho viéc lam kho
ti€p theo bi khé khan. Hon nita, mot vai chat trong duwoc liéu cling bi bién doi
nhu protein bi von, tinh dau bi bay hoi, dwong bi chuyén thanh caramen.

Trén day la mt s6 phwong phap chinh dé pha huy enzym, dam bao cho
hoat chat trong dugc liéu sau khi lam khod dwoc gitt nguyén ven nhw khi con
troi. Tuy nhién, cling co treong hop nguoi ta dé cho enzym hoat dong dé tang
ham lwgng hoat chat mong mudn, vi du muén tdng ham lwgng diosgenin trong
nguyén liéu, nguoi ta U nguyén liéu twoi véi nwdc. Mudn chiét digitoxin trong l&
Duong dia hoang thi clr dé cho enzym hoat déng.

1I. LAM KHO DUOC LIEU

Lam khd duoc liéu muc dich dé bao quan duoc liéu khdi bi nhiém méc, vi
khudn, bi tdc déng bdi enzym va han ché cac bién ddi hoa hoc co thé xay ra
trong duoc liéu nhu bi thuy phan, oxy hod, dong phan ho4, triang hop hoa. Dugc
liéu kho thi dé xay nghién va van chuyén thuan lgi. Viéc 1am kho lién quan dén
2 yéu t6 1a nhiét do va thong hoi. Tuy theo yéu cau clia moi dugc lidu ma nhiét
do va thoi gian phoi sdy dugc khéng ché.
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1. Phoi

C6 2 céch phoi 1a phoi dudi anh ndng mat trdi va phoi trong ram.

Phoi dudi anh ndng mat troi: thong thuong dugc liéu dugc trai trén cac
tdm liép dat cao khoi mat dat vira dé tranh lan dat cat vira dé thoang khi & ca
mat dudi 16p dugc liéu. Trong qud trinh phoi thuong xuyén xéi ddo. Thoi gian
phoi co thé kéo dai tir vai gio dén vai ngay tuy theo lwgng nwéc chira trong dugc
liéu va thoi tiét. Cach phoi nay don gian it t6n kém nhung c6 mot s3'nhuoc diém
nhuv bi dong bdi thoi tiét, nhiém bui, thu hat rudi nhang déi voi duoc liéu cé
dudng, mot sb' hoat chat trong duoc liéu cd thé bi bién doi bai tia t& ngoai.

Phoi trong ram: duoc liéu dugc trai mong trén céac li€p hodc budc thanh bo
nho rdi treo hodc vat theo kiéu chira X trén céac soi day thép. Viéc lam kho duogc
ti€én hanh trong céc léu chung quanh khong cé vach. Phoi trong ram thuong
duoc ap dung v6i cac duoc liéu 1a hoa dé bao vé mau sic hodc céac duoc liéu chira
tinh dau.

2. Say

Sﬁy la bién phéap  Quathat Lo sdy
tuy ton kém nhung c6 w I
loi & ché khéng bi |+ ~ -

dong bdi thoi tiét, rat 1 U QQ QU 'oo XXX.QQ

ngdn thoi gian lam  Qa

kho, bdo vé dugc mot

s6 dugc lieu khdi bi n
bién doi bai tia uv va

lam kh6é nhanh nén

Iam glém té.C déng Cl’]a LGi véo clia toa xe mang L6i ra cia
enzym Khéc Vé'| phé"y nguyén 6éu dén sdy nguyén liéu da say
sdy phai duoc thuc

hién trong budng kin “ savkil“hém

nhung c6 16 thdng hoi. Nhiét do cla Io cung cdp nhiét co thé diéu chinh dé nhiét
d6 say co thé thay ddi tlr 30 - 80°c. Llc khdi dau khéng nén dé nhiét do cao qua
vi sé tao ra mot I6p méng khé bao ngoai dugc liéu 1am ngan can su bdc hoi nuéc
cla cac I16p bén trong. Diéu kién théng hoi (thwong dung quat hat) cling phai
theo doi dé vira d0 day hét khong khi bdo hoa hoi nuéc khoi budng sdy. D6i vai
céc loai cu, ré hodc than ré thuong duoc thai méng hodc dap Hap dé dé kho.

Hién nay, doi v6i cay thubc nguoi ta hay thiét ké bubng sdy kiéu ham
thong. Thiét bi cung cdp nhiét dugc dat 6 mot dau budng sdy va & dudi thép,
quat gié hat 6 dau doi dién va 6 phia trén cao. Trong ham thdng c6 cac dwong
ray dé cac xe mang cac khay sy chita duoc liéu di chuyén dé dang. Khay sdy
thuong co chigu dai 1,5 m va rong 0,80 m duoc lam bang ludi kim loai hodc bang
vai. Céac khay duogc xép chong Ién nhau, cach nhau vira di dé khéng khi luu
thong dé dang. Llc bat dau sdy, nguoi ta ddt mot xe dau tién 6 16i vao doi dién
vGi ngudn cung cap nhiét. Sau dé ddy xe thi* nhat ién va dat xe th& hai roi ci
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tiép tuc tién hanh nhw vay. Diéu chinh nhiét do va thoi gian dé khi mdi xe tGi
gan 1o nhiét thi dugc liéu da khé va cho ra khai 10 sdy.

3. Lam kho trong t say & ap sua't giam

Duoc liéu duwoc dat vao tl sdy co clia dong that kin, ¢ nhiét ké dé theo ddi
nhiét do va dong ho do ap suat. Ta duwoc ndi véi may hat chan khong. Nho sdy &
diéu kién &p sudt gidm nén thoi gian sdy nhanh va cé thé say & nhiét do thap
(25 - 40°C). Tuy nhién, phuong phap nay khong &p dung dugc voi khdi lvgng
duoc ligu I6n, thuong chi ding dé lam khé mot s' cao thubc hodc mat s6' dugc
liéu quy ma hoat chat dé bi hong bai nhiét do.

4. Bong khé

Pay la phuong phap lam khd bang céach cho tinh thé nudc da thang hoa.
Muén vay, nguyén liéu duoc lam lanh that nhanh & nhiét do rat thap (-80°C) dé
nwdc chira bén trong nguyén liéu két t.inh nhanh & dang tinh thé nhé.

Nguyeén liéu dugc gitr 6 nhiét do thap trong qua trinh dong kho va duoc dat
6 trong budng that kin c¢d ndi v8i may hat chan khong. Nudc 0 thé ran trong
nguyén liéu bi thang hoa du6i ap sudt gidm (10-5mmHg). V6i phuong phéap
dong kho, nguyén liéu cd thé dwoc lam kho tuyét doi, cac hoat chat khong bay
hoi cling dugc bao vé nguyén ven, cac enzym bi (¢ ché nhwng cd thé hoat dong
tro lai 6 diéu kién binh thwvong, cdu tric cta cac mé cling khong bi bién dai.

Phudng phéap dong khé thuong chi dung dé lam khd mot so' dugc liéu quy
nhw noc ran, sira ong chia hodc trong nghién ctru cac dugc liéu chira nhirng hoat
chat rat dé bi bién doi.

IV.DONG GOI VA BAO QUAN DUQC LIEU

1. Chon lya
Viéc chon lya mac dau da dugc thyc hién mot phan trong qua trinh thu
hai, tuy nhién sau khi sdy khd nhat thiét phai chon lwa lai trudc khi déng goi
dwa ra thi treong dé dam bao dugc liéu dat tiéu chudn quy dinh. Mgt 3" qui
dinh thwong duoc dé ra veé:
- Tap chét, bao gdm cac tap chat hitu co (rom ra, vat la khac) hodc vd co
(dat, cat...).
- Céac bd phan khéc véi bd phan quy dinh dugc dung (canh 1an véi 14, ré 1an
V@i than...)-
- Mau sdc, mui vi.
- Ti lé cla duoc liéu bi vun nat.
- Dugc liéu bi nhiém méc mot.
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Cong viéc chon lya chd yéu tién hanh,béng tay, cd thé ding dung cu hodc
may moéc don gidn nhu ray co kich thwéc mat khac nhau, quat gié ...

2. bong goi

Muc dich cla viéc dong goi la dé bao vé dugc liéu v& moi mat trong thoi
gian van chuyén hay bao quan.

Khi ddng gdi can phai theo ding tiéu chuén vé loai bao bi, kich thwdc, khoi
lvgng, hinh dang. Phai c6 nhan ghi rd: Tén duoc liéu, khoi lvgng nguyén, khéi
lvgng ca bi, noi san xudt, sd kiém soat. Néu dong gdi nhd c6 thé ding ngay thi
trén nhan phai ghi ca cong dung, cach dung, liéu dung, han dung.

3. Bao quan
B&o quan duoc liéu 1a bién phap nham git* phdm chét va hinh thirc cla
duoc lieu khong bi gidm sat trude khi ching dwgc st dung.

Trong thoi gian bao quan dugc liéu chiu anh huéng cua nhiéu yeu to:
nhiét do, anh sang, dd &m, sau mot va ndm mac dan tGi bién déi mau séc mai vi,
giam ham lugng hoat chat, bi nhiém ndm mdc, sdu mot sinh ra céc chat doc hal
khac. B9 am trong khong khi cao 1a nguyén nhan chinh lam giam chét lvong
dwoc lieu. Néu duoc lieu dé hat 8m thi phai dung trong bao bi béng nhua téng
hop hoic bang sat va dudi day co dé chat hat dm.

Nam méc thwong gap thudc cac chi Aspergillus, Penicillium, Mucor, Rhizopus. Sau

mot trén duoc liéu hay gap cac loai: mot gao (Sitophyilus oryzae), mot thoc do

(Tribolium ferrugineum), mot ca phé (Araecerus fasciculatus), mot thudc

(|Stegobium paniceum)...

Mudn bdo vé dugc liéu tot thi phai xay dung kho chita ding quy cach. Kho
thudng dugc xay dung bang cac nguyén liéu chéng chay. Kho phai mat, thoang
gi6, kho réo. Gilra cac gia phai cd 16i di lai. Cac dugc liéu phai dugc xép dat theo
tirng khu vuc dé dé tim, <& kiém soat. Céac duoc liéu doc nhu Ca doc duoc, O
dau, Ma tién... va cac dugc liéu co tinh dau nhu Ho6i, Binh hwvong, Qué, Bac
ha... phai dé riéng. Dinh ky phai theo déi ndm mdc, sau bo.

Khi duoc liéu bi ndm mdic thi phai x& ly nhv rira, lau nwéc hodc con roi
phoi sy lai, néu nhiém nang thi phai loai bd. Néu duoc liéu bi sdu mot phwong
phap don gian nhéat la sdy 6 65°c. C6 thé phong chéng ndm médc, sdu mot bang
cach slv dung birc xa y Co®chiéu tir 0,25 KGy dén 1 Kgy. Quy dinh cho viéc st
dung nay twy thudc vao tirng quéc gia. Duoc lieu voi s6 lugng it va rat dé sau
mot thuong duge dung trong nhitng hop hodc thung sét kin va nhd xudng day
thung mot vai giot chloroform.
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CAC PHUONG PHAP BANH GIA Duwoc LIEU

Danh gia mot duoc liéu nghta la xac dinh duoc liu do co dat tiéu chuan
quy dinh hay khong. Khi danh gia, cd thé dua vao tiéu chudn nha nudc duge ghi
trong Dugc dién hodc theo tiéu chudn co sd. Cac chi tiéu clia mét tiéu chuidn
duoc dé ra dé dam béo chat lugng clia dugc liéu va co can clv dé giao dich trén
thi trvong Tiéu chuén clia mot duoc liéu thedng bao gom:

- Didc diém hinh thai gbm cac dic diém cam quan, dac diém vi hoc cla
duoc liéu.

- Thi tinh khiét: dé dm, db tro, tap chét hay cac hang s6 vat ly.

- Dinh tinh thanh phan chinh trong duoc liéu.

- Dinh lvong thanh phan chinh hodc ham lugng cao chiét dugc clia dugc liéu.

I. CAM QUAN

Phrrong phap cdm quan nghta la diing cac giac quan clia ching ta dé danh
gi4, phan biét cac duoc liéu. Dung mat dé quan sat hinh dang bén ngoai, kich
thwdc, mau séc cla duoc lidu; d6i voi mdt vai duoc liéu thi can phai bé ra dé
quan sat bén trong. Dlng tay dé cdm nhan thé chat, mic dd ndng nhe, x6p
chéc, tron hay dinh clia duoc liéu. Mui 1a dic diém cia nhigu duoc liéu chira
tinh dau, nhya. Vi ctia dugc liéu co thé ngot nhw cam thao, cd ngot; chua ddi voi
dugc liéu chira acid hitu co; dang nhw d6i v6i cac duge liéu chira alcaloid,
glycosid; cay nhuw 6t, girng...

Il. PHUONG PHAP SOI KiNH HIEN VI

Phuong phap danh gia dwa vao kinh hién vi bao gdm soi vi phau va soi
bét. E)ay la phwong phap hay dung nhéat dé kiém nghiém duoc liéu 1a cac b
phéan cla cay thudc. Trong m6t vai treong hop phucrng phap nay lai c6 wu thé
hon phuong phap hoa hoc. Vi du, dé phan biét cac loai tinh bt nguoi ta khong
thé dwa vao phrong phap hod hoc ma phai nho vao cac dac diém hién vi. Mot
vai manh I4 tric dao trong da day tr thi duoc xac dinh dé dang béang soi vi phau
hon la lam phan (ng tim oleandrosid. Dung kinh hién vi khéng chi dé xac dinh
sw gia mao ma con c6 thé u6c luong ty 1é chat gid mao can ol vao s6 lvong mot
dac diém nao do clia mau kiém nghiém so saoh véi mau doi chirng.

I1l. PHUONG PHAP DyA VAO CAC TINH CHAT VAT LY

V6i cac dugc liéu 1a cac bo phan cda cay cd, nhiéu truong hop cd thé phat
hién bi pha lan hay gid mao bang cach soi mat cat dugc liéu hay b6t dugc liéu
dwdi anh den phan tich tlr ngoai. C6 khi, trwéc khi soi nguoi ta nhé thém trén
bot dugc lieu mot vai loai thude thi (kiém, acid...). Mot s6' cao dugc liéu cling
cho mau sic khac nhau, cac hoat chét ciing vay. Vi du, aconitin (lo sang),
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berberin (vang), emetin (d6 cam). Quinin cho mau xanh lo trong dung dich oxy
acid ngay dugi anh sang thwong va rét rd dwéi &nh dén tir ngoai.

Viéc (rng dung céc.hang so'vat ly d& danh gia thuong hay tién hanh déi voi
céc duoc liéu khong phai 1a cac bd phan cla cay ¢é nhv tinh dau, dau béo va céc
hoat chat. r

MOGi dugc liéu ¢6 céc hdng s6’vat Iy nam trong 1 gidi han nhat dinh. Khi
két qua nam ngoai gidi han nay, duoc liéu cd thé kém chét lugng hay bi gia
mao, pha tron boi cac chat khéac.

Do hoa tan: dd hoa tan cla céc chdt thuong dugc biéu thi bang s3' mi
dung moi t6i thi€u can dé hoa tan Ig chat do.

Ty trong: ap dung cho cac nguyén liéu la chat léng, dac biét ddi véi tinh
dau va dau béo. Vi du, ty trong & 20°c cla tinh dau bac ha: 0,890 - 0,922; cla
mat ong khéng dudi 1,38.

Géc quay cuc riéng:

D0i vbi chét 1ong nhw tinh dau, dau béo, cb thé do truc ti€p ndng sudt quay
cec clia chat long. Khi dé [a]ls:q. D6i v6i hoat chdt ran thi co thé pha lodng

|

trong dung mdi thich hop. Khi do [ain = a/xl0° . Gdc quay cuc va ti trong duoc do
Xc

0 cling mot nhiét do (& day la 25°C).

(vi < géc quay cuc do duoc; i: bé day l6p chat tinh bang dm;
d: ty trong chét; c: ndng do phan tram cda chat trong dung dich).

' Chi s6 khic xa: ap dung cho cac nguyén liéu la cac chat long nhu tinh
dau va dau béo. Vi du: chi s8'khuic xa cla tinh dau hwvong nhu trang & 20°c la
1,510 1,528.

Nhiét d6 dong dac: dung dé danh gia cac nguyén liéu long nhu tinh dau
va dau béo. Nhiét do dong ddc cta hon hop cd thé noi 1én ti 1é cla cac thanh
phan chinh trong d6. Vi du, nhiét d6 dong dac cla tinh dau Hoi duoc quy dinh
phai trén +15°c. Khi &y ham lwvong anetol trong tinh dau sé trén 85%.

Nhiét dé nong chay: dung dé danh gia cac nguyén liéu ran, thuong la cac
chét tinh khiét nhwng ciing c6 thé ap dung véi cac hon hgp trong nhirng trieong
hop cu thé, vi du nhu sap ong. Nhiét dd ndng chay clia sap ong vang la 62 -
66 c.

V. THU TINH KHIET

1. X&c dinh dé am
Duoc liéu thuong dugc quy dinh mét gigi han d6 am nhét dinh goi la do 4m
an toan cla dugc. liéu, & dé &m nay hay thap hon, dwoc liéu cd thé dugc an toan
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trong qua trinh lvu trit. Vi du Duoc dién 111 quy dinh do dm cta la Thanh cao
hoa vang khéng dugc qua 13%, qua do am do thi duoc liéu dé bi mdc, huw hong.

Trong da s0" trwvong hop, dé 4m an toan cia duwoc liéu dwoc quy dinh la
khong qua 13%. DEé danh gia chi tiéu nay, nguoi ta phai xac dinh dé dm cla
dwoc liéu. Thém vao dé, khi dinh lvgng hoat chét trgng dwoc liéu, cling can phai
xac dinh do 4m dé qui ham luvgng veé duoc liéu khé tuyét doi.

C6 thé xac dinh dd &m bang nhirng cach sau day:

Phuwong phap sdy

- Say trong th sdy 6 &p sudt binh thuwong.

- Say trong tu sdy 0 ap sudt giam (c6é may hit chan khong).

- Lam khd trong binh hit am voi nhiing chat hit &m manh nhu acid
sulfuric dam dac, phosphorpentoxid va/hodc é ap suat giam (cé may hut
chén khdng).

Hai phwong phap sau thudng duoc 4p dung v6i nhitng duoc liéu quy dé bi héng bdi

nhiét do va can duwoc thu hdi, vi du nhuw stta ong chia, noc rén...

Trong thuc té, c6 cac can xac dinh do &m két hop gilra bd phan can va say. Duoc liéu

duoc dua Ién dia can va sdy khd bang tia hdng ngoai. Khi khdi lvgng dugc liéu khong

doi gitra 2 1an can lién tiép trong khoang thoi gian da dinh trudc, qua trinh sé két
thic. Két qua duogc tinh va hién 1én man hinh ctia may hay in ra gidy.

Phuwong phap chung cét

Do 4m trong dugc liéu dwoc xac dinh bang phwong phéap chung cit dang
phi véi dung méi.

Phuong phép cét 16i cuén dang phi, nghTa la 16i cudn nuéc bang cach cét
v6i mot dung mdi hitu co khong trdn 1an duoc voi nwdc nhwng lai tao véi nuwdc
mot hon hop dang phi ¢ nhiét do soi 6n diitfi. Phuong phap nay duoc ap dung
doi voi dugc lieu chira tinh dau. Sau khi dich chung cdt dwoc ngung tu va dé
ngudi, nudc dwoc tach ra va dwgc xac dinh thé tich. Dung méi c6 thé ding la
xylen, toluen.

2. Xac dinh do tro

2.1. Tro toanphan

Tro toan phan l1a khéi lugng c&n con lai sau khi nung chay hoan toan mét
duoc liéu. DE co thé so sanh dugc két qua, can phai tién hanh trong nhitng diéu
kién nhéat dinh. Vi du, trong chén nung bang s, duong kinh 35mm, da duoc
nung do, dé ngudi va can bi, mau duoc liéu d4 dwoc cat hodc tan nho (1 *5g) va
dugc can chinh xac. Luc dau dét nhe rbi ting dan nhiét do dé dwoc liéu chay
hét. Can theo ddi va diéu chinh nhiét do dé tro, than khong bi thoat ra khoi
miéng chén. Sau khi d6t, cho chén vao 16 nung 6 nhiét do 500°c cho dén khi thu
dwoc khéi lvgng khéng déi. DE tranh cac duoc liéu hoa gb tao ra than kho dét
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chay, c6 thé ngirng nung rdi lam d&m bang nudc cdt hodc acid nitric dam dic roi
dem nung lai cho dén khi tro khong con mau den. Tro dugc dé ngudi trong binh
hat &m va dem can détinh ra ham lvgng % cua tro trong dwoc lidu.

2.2. Tro khdng tan trong acid hydrochloric

Thém vao tro toan phan 5 ml HCI 10%. D4y chén nung bang mot mét kinh
dong ho va dun cach thuy trong 10 phat. Dung 5 ml nwdc cat néng dé rira mat
kinh ddng hd va dling nudc rira nay dé pha lodng dung dich con lai trong chén.
Loc dung dich qua gidy loc khong tro, rira can va gidy loc bang nwdc cdt ndng
cho dén khi nwdc rira khéng con phan (ng cla ion chlorid nira. Chuyén gidy loc
c6 chira cdn vao chén nung & trén, sdy kho, ddit rdi nung 6 nhiét do 500°c cho
dén khoi lvong khong doi. Trir trwdong hop dac biét (vi du nhu Moc tac), tro
khong tan trong acid biéu thi lugng dat cat (ciu tao bdi silic oxyd) cé trong dugc
liu do duoc liéu khéng dugc 1am sach khi thu hai, hay 1an vao phoi say.

2.3. Tro sulfat

Tro sulfat 1a tro con lai sau khi nho acid sulfuric 1&€n duwoc liéu va dem
nung. Phuong phap nay cho két qua 6n dinh hon phuong phap tro toan phan vi
céc carbonat va oxyd dugc chuyén thanh sulfat.

V. PHUONG PHAP HOA HOC

Phan 16n cac dwoc liéu déu cd thanh phan hoat chat xac dinh. Cac hoat
chét nay cb thé cho cac phan (ng dac trung nhy tao mau, két tla... dé co thé
dva vao do dé dinh tinh va dinh lwgng. Vi du, cac anthranoid thi duva vao phan
(ng Borntrager, céc glycosid tim thi dwa vao céc phan (tng cla cac dan chat
nitro thom. B6i v6i alcaloid thi dwa vao tinh kiém dé dinh lwvong bang phuong
phép acid - kiém.

Doi khi nguoi ta lai dwa vao thanh phan hod hoc khong phai la hoat chat
nhung lai dac trng cho dugc liéu do dé danh gia.

Céac phuong phap dinh tinh va dinh lvgng cac nhom hop chét chinh
trong dwoc liéu bang phwong phap hoa hoc sé dugc trinh bay cu thé trong cac
chuong sau.

VI. THUONG PHAP PHO HOC

Phuong phap pho hoc ngay nay dwoc siv dung rdt nhiéu trong phan tich va
xac dinh cac chat. Cac loai pho throng dugc s dung trong phan tich dwoc liéu
la: Pho tlr ngoai-kha kién (ultra violet - visible, UV-Vis), Phg hong ngoai (infra
red, IR), Ph6 khdi lvgng (mass spectrometry, MS) va Phé cong hwdng tir hat
nhan {nuclear magnetic resonance, NMR). Ngoai ra, cac loai phd khac trong
nhitng chirng muyc nhat dinh ciing duoc st dung (phd nhiéu xa don tinh thé tia
X, pho huynh quang, phd can héng ngoai (near IR, NIR) va Raman, phé ludng
curc vong va tan sac quay...).
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wu diém cla cac phuong phap pho la cho biét cac ddc diém cédu trlc cua
cé&c chat, gilp cho viéc xac dinh cdu tric cac chédt chua biét hay dinh danh céc
chéat d4 biét bang cach so sanh phé véi chét chuén. Ching cling dugc dung trong
xac dinh ham lwong cac chat khi so sanh dd hdp thu/cong hwdng clia mau dinh
lvong véi do hdp thu/cong huwdng clia mau chudn. Tuy nhién, trong da s6 trudng
hop, cac phwéng phap pho chi (ng dung dwoc cho cat chat tinh khiét. Khi thuc
hién trén cac hon hop, phé thu duoc khéng thé bién giai dugc nén it cd y nghia
thuc t€. DE khac phuc nhuoc diém nay, viéc két hop gitta mot phuwong phéap
phan tach (thuong la sic ky) véi phwong phap phd la hiéu qud nhat hién nay
trong phan tich, dac biét la trong phan tich cac hgp chat ty nhién. Céc hé thdong
sac ky hién dai (nhw sic ky 16ng cao ap, sac ky khi, dién di mao quan...) tach
cac chat trong mot hdn hop phirc tap thanh céac chéat tinh khiét, cac may quang
ph6 (UV, IR, MS, NMR) nhan biét va cung cdp cac thong tin cdu trdc clia cac
chét duoc tach ra. Viéc ghép ndi séc ky - quang phé phat huy duoc thé manh va
kh&c phuc duoc nhwoc diém cia ca 2 loai thiét bi.

1. Ph6 t& ngoai va kha kién

Sy hdp thu nang lwong dién tir trong vung séng anh sang tl ngoai gan
(190 - 400 nm) va kha kién (400 - 780 nm) cua cac chat gay ra sv chuyén dich
clia cac dién tl tir trang thai co ban 1én trang thai kich thich. Biéu do biéu dién
su twong quan gitra cvong do hap thu theo buéc séng clla mét chat dwoc goi la
pho uv - Vis cla chat dy trong nhitng diéu kién xac dinh.

Céc chat co céc dién t& linh dong nhu n, p c¢6 khad hdp thu t& ngoai trong vung t&
ngoai gan, cac dién ttr cang linh dong c6 nang lwgng kich thich cang thap cd budc séng
hdp thu chuyén vé phia buoc song dai hon, vé phia anh sang kha kién. Céc chdt c6 it
ndi ddi c6 hap thu & budc soéng ngan dudi 220nm co it gia tri trong viéc so sanh phd.
Céc chét c¢6 phd UV-Vis c6 gia tri so sanh 1a cac chat cd ndi dbi, hé thong ndi doi lién
hop hay cac néi ddi trong hé thom va cac néi 3. Cac nhém hop chit khac nhau co thé
phan biét dugc béi dang phé, cac gia tri cuc dai o.n®), cuc tiéu (Ani) hap thu va cuwong
do hap thu cha chiang (biéu thi bing dd hdp thu phan ti £ hay dd hdp thu cla dung
dich 1% véi bé day 16p dung dich 1a Icm E f). Tuy nhién, cac chat c¢d cing khung co
ban it c6 su khac biét vé dang phd va Xnax, nén khé phan biét véi nhau.

Trong dugc liéu, cac nhém chédt co6 cdu trGc thom nhw anthraquinon,
Aavonoid, coumarin, tannin va cac hgp chat c6 néi doi nhu alkaloid, ndi doi lién
hop nhu céac c.arotennoid... c6 cdc dang pho tir ngoai-kha kién déc trung, cd thé
gitp xac dinh cac nhom chat, hay trong mot so truong hop, dé so sanh phé dinh
danh cac chat. Cac nhém hgp chéat nhu saponin, chédt béo hap thu tl ngoai 6
vung gan 200 nm thwong chi dugc diing nhu mot detector dé phat hién cac chat
trong hé théng sac ky.

Do cau trdc don gian, ré tien nén hién nay cac quang phé ké uv - Vis van
con dwoc dung la detector théng dung nha't cho séc ky 16ng cao ap hay dién di
mao quan dé phat hién, dinh tinh va dinh lvgng cac chat trong duoc liéu.
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2. Ph6 héng ngoai

Sy hdp thu héng ngoai (IR) trong vung hong ngoai gitta (mid IR, MIR,
4000 - 400 cm') 1a do cac dao dong (co gidn, cat kéo hay d6i xting) cla cac lién
két trong phan tu.

Céc loai lién két khac nhau, trong moi lién hé khac nhau véi cac phan con lai cla

cdu trac s& hdp thu & cac s6 song khac nhau. Vi du, lién két -C=C- ¢d hap thu

trong vung 2260-2100 era'l, nhém OH c6 hdp thu trong viung 3650-3200 cm'l,
nhém carbonyl c6 cong hwéng trong ving 1765-1645 cm'1... gilp cho sy nhan dinh
cac dac diém cau tric nay.

Phé hdng ngoai thudng duoc biéu dién bang do truyén qua (T%) cla birc xa hdng

ngoai theo s6 séng (em').

So véi phé UY - Vis, ph6 hdng ngoai cho nhiéu thong tin cdu tric hon, nhw
cac thong tin vé céac lién két doi, lién két ba, lién két véi cac di t6, cdc nhém
thé... co ich cho viéc xac dinh cdu tric cac chdt. Phé IR ciing ¢ nhiéu bang hap
thu dac treng cho tirng chat hdn, dac biét 6 ving diém chi. Vi thé, viéc 50 sanh
ph6 IR clia cac chat vai chdt chudn co thé gilp dinh danh céc chét.

Truwoc day, phé ké hong ngoai dwoc ding ghép ndi vai hé théng sac ky khi
dé dinh danh céac chat nhuwng hién nay it con dugc ding.

3. Ph6 khéi lugng

Mot trong nhirng phé c6 (’ng dung nhiéu nhdt hién nay trong phan tich va
xac dinh cac hop chét tw nhién la pho khéi lvgng (mass spectrometry, MS,
thuong duogc goi la phd khoi). Phé khéi cung cdp nhitng thong tin vé khoi lugng
cla cac ion sinh ra tir phan ta.

Pho khoi khong xac dinh truc tiép khoi lvgng clia ion ma xac dinh ti 18 gitra khdi
lugng (m) va dién tich @) ca ion (m/z). & cac phan t& nhd, dién tich cla ion thuong
Ia 1 nén gia tri m!z clia phd khoi lién quan tryc tiép téi khdi lwgng cla ion. V6i cac
dai phan t&, dién tich cta ion cd thé 16n hon 1. Khi d6, dé xac dinh khéi lwgng phan ti
(M) can phai biét s6 dién tich cla ion.

Du6i nhitng diéu kién nhat dinh, phan t& cac chat bi mat di electron tao nén ion phan
t (hay con goi la ion me) M+ lon me nay co6 thé tiép tuc bi “vd” ra thanh cac manh
nhoé hon la cac un con va cac manh trung hoa. Vi khéi lugng cla eletron rat nhoé, c6
thé bd qua, nén khdi lvgng ciia M+chinh la khéi lwgng cla phan te.

Trong cling mot diéu kién ion hod, sy phan manh tao thanh céac ion con
tlr ion me sé tuan theo nhitng quy luat nhat dinh. Cac chéat c6 cau tric tuong
tw nhau sé tao ra nhitng phan manh giobng nhau. T khoi lvgng phan ti va
cac phan manh clta phan to, cling véi cac phwong phap pho khac nguoi ta ¢
thé xac dinh dwoc cdu tric cla mot chat chwa biét. So sanh phé khoi ciia mot
chdt v6i phd khoi clia mot chat da biét co thé gitp dinh danh chat d6 dé dang
va chinh xac.

Khoi pho ké cd thé hoat dong doc lap nhv mot thiét bi do pho cac chét
tinh khiét hay ghép ndi vdi cac thiét bi sac ky nhu sac ky 16ng cao &p, sac ky
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khi, dién di mao quan... nhu mot detector va dong thoi cung cdp cac thdng
tin cau trac.
C4u tao ctia mot khdi phd ké gom co cac bd phan chinh sau: (a) Dau vao, (b) budng ion
hod, () bo phan phéan tich khdi, (d) detector va (g) may tinh ghi nhan xt ly, lwu triv
két qua va diéu khién hé théng. Cac bd phan tir (b) - (d) duoc d&t trong mét budng
chan khong sau. Tuy theo tirng ky thuat khéi phd ma cdu tao va nguyén ly hoat dong
clia tirng bd phan cé thé khac nhau.

3.1. Pau vao
Chén khong

DP&u vao ; _ lon hoa |_ Phan tich khéi ; _Detector !_' _ Computer
J

So d6 ctia mot khdi phd ké

Dau vao la noi miu dugc dua vao may phd khéi. Mau cé thé duoc dua vao truc tiép
hay dugc ghép ndi voi dau ra clia mot hé thong sac ky. Mau cé thé dugc dua vao dubi
dang ran, 16ng hay khi nhwng duoc ion hoa trong budng ion hoa. c8 dién nhéat 1a mau
dugc hod hoi. Vi cac k¥ thuat ion hoa mai, mau co thé dugc ion hoa truc tiép tir dang
idng hay dang rén. Ngay nay, viéc ghép n6i da trd nén dé dang va khdi phé dang dan
tré thanh mot detector phd thong cho cac hé thdng séc ky.

3.2. Budng ion hoa

Budng ion hoa 1a noi méu thir duoc bién thanh cac ion dé di vao hé théng phan tich.
Hién nay, co nhiéu ky thudt dé bién cac phan ta trung hoa thanh ion. Tly tirng ky
thuat, mirc do bi ion hoé clia cac phan ti o6 thé khac nhau, tir ion hod manh cho céc
chét dé bay hoi va bén t6i ion hod nhe nhang cho cac phan t& 16n, kho bay hoi.

Céch cé dién nhat dé ion hoa cac chat 1a ky thuat bén pha electron hay sau nay con
dugc goi 1a ion hoa bang electron (electron impact hay electron ionization, EI). Ngudi
ta ding mot chum electron dé “ban pha” phan tir mau 6 trang thai hoi. Digu kién
chuédn dé thyc hién EIl 1a 70 eV. Phd EI thu duoc ¢ diéu kién nay c6 thé dung dé so
sanh voi phd chudn dé xac dinh céc chat.

El 1a phuong phéap ion hod manh, nhiéu chét trong diéu kién nay bi phan manh dén
mikc khéng con nhan thdy ion M+nira. D€ cd thé phat hién dugc M+ nhiéu k§ thuat
ion hod nhe nhang hon da duoc ap dung. lon hoa hoa hoc {chemical ionization, CI) la
madt trong nhitng k¥ thuat sém nhét dugc st dung. Nguyén tc clia phwong phap la
trong budng ion hod, nguoi ta dwa vao mét chat khi khac (dwoc goi la khi thir). Chat
nay s& bi ion hoa va ion nay sé& tac dong 1én mau dé ion hod mau tao ra M+hay cac ion
cong twong tng. Céc khi thtr thuong dung trong CI la methan, isobutan hay amonia.
Qua trinh ion hoa mAu thir M v8i khi thir [a amonia xay ra nhu sau:

NH3 + e — NH/ +2¢'
NH/ + M —» NH3+ [M+H] * Phan tir proton hoa
NH/ + M [M+NHJ ¢ lon cdng amoni



Dai cwong vé duoc liéu hoc

V6i Cl, phé MS thu duoc c6 s6’lugng céc ion it hon va cwdng dd cac ion cao hon nén dé
xac dinh duoc phan ti lugng clia mau.

El va CI chi thich hop véi k§ thuat dwa mau rén (phan tich truc tiép cac mau tinh
khiét) va khi (nhu GC-MS). V6i dang mau 1ong nhw trong HPLC-MS, CE-MS... cac k¥
thuat ion hod nhe nhang 0 &p sudt thuong nhw ion hod phun dién (electrospray
ionization, ESI), ion hod ho4 hoc 6 4p suét thuwong (atmospheric pressure chemical
ionization, APCI), ion hod phun nhiét (thermospray ionization, TS hay TSP) thuong
duoc st dung. Céc chét dé bi phan huy nhiét, khé hay khong bay hoi ciing ¢ thé ap
dung t6t bdi cac k¥ thuat ion hod nay.

Vai ESI, dung dich mau duoc phun thanh nhitng hat nhd vao mot budng chan khong
dwéi mot dién trwong manh. Cac giot dung dich bi tich dién va bay hoi dung mdi sé vo
giot thanh céac hat nhé hon va cu6i cung thanh céc ion. Céc ion (duong hay am) can
dugc phan tich sé dugc ddy vao bd phan phéan tich khoi. Cac phan t bi V&’ nhe nhang
hon, tao ra it phan manh va cé cwdng dd Ién hon. Voi cac polymer (v6i M t6i vai chuc
ngan don vi khéi), dién tich clia ion (z) s& >1 (c6 thé ti 20 hay hon) do vay van co thé
dugc phan tich trong thiét bi phé véi m/z 1000 - 2000.

APCI tao ra céc ion dwong dugc proton hod hay ion am do loai bé proton khéi phan tt.
Dung dich mau duogc hoa hoi bdi nhiét do dudi dang phun mua va di vao vang plasma
clia cac ion dung moéi tao boi hd quang & ap sudt khi quyén. Sy cho nhan proton xay
ra gitta mau va dung mdi tao nén cac ion ctia mau thi.

Trong TSP, dung dich miu duoc bom dudi 4p suét tvong déi cao qua 1 mao quan dugc
nung néng bang nhiét dién. Khi ra khoi 6ng mao quan, dung méi dugc hoa hoi hé tro
cho viéc phun dung dich thanh cac hat mu rdi thanh cac ion ddy vao by phan phan
tich khéi. TSP c6 thé &p dung cho nhirng hé thong cé toc do dong cao (HPLC). Tuy
nhién, ngay nay k¥ thuat nay phan 16n duoc thay thé bang ESI.

Ngoai nhitng phuong phép ion hod trén dugc st dung nhiéu trong phan tich cac hop
chéat phan t& nho con ¢é nhiéu k§ thuat ion hod khac st dung cho cac dai phan t&. Vi
du, k¥ thuat ban pha nhanh bang nguyén tr {fast atom bombardment, FAB), cac k§
thuat giai hap truong (field desorption, FD), gidi hap laser (laser desorption, LD) va
mdt trong cac ky thuat dang duoc s dung nhiéu 1a ky that giai hap laser hd tro bdi
chét nén (matrix-assisted laser desorption ionization, MALDI). V6i MALDI, mau duoc
tron véi dung dich chat nén va duoc lam khé dung moi trén phién kim loai roi dua vao
budng ion hod clia may phd khdi chir khong két néi truc tiép duoc véoi hé thong sic ky.

3.3.Bd phan phéan tich khoi

Mhiém vu clia bd phan phan tich khoi 1a phan tach hdn hop cac ion sinh ra bdi bd
phéan ion hoa thanh tirng loai ion riéng biét theo m 1z dé dua cac ion nay téi detector
dé ghi nhan pho. Cé nhigu co ché dé tach riéng cac ion nhw str dung tlr truong, dién
treong va van toc cla cac ion... Cac bd phan tich khéi dang dwoc stv dung trong pho
khéi gbm c6 céc loai sau: cung tlr (magnetic sector), t& cuc (quadrupole), bay ion (ion
trap), thoi gian bay (time of flight) va cong hudng biang gia tdc ion - bién ddi Fourier
(Fourier transform ion cyclotron resonance, FT-ICR).

Kinh dién nhat trong cac bd phan tich khdi la thiét bi str dung tir trudng. Dudi mot tir
treong manh, quy dao cac ion s& thay ddi va khac nhau phu thudc vao dién tich va
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khéi lwgng ion. Thay di tir truong sé thay déi quy dao cac ion, 1an lugt dua chdng di
vao detector. Bay cling Ia 1 trong 2 loai phan tich ion manh va cé do chinh xac cao
nhét dwoc ding trong cac may khéi phd phan giai cao (HR-MS).

B0 phan tich t& ciec gdm 4 thanh kim loai cd tiét dién tron hay hyperbol dat song song
véi nhau dai khoang 100 - 200 mm. Mot dién thé mot chiéu khdong déi duoc diéu bién
bdi dién thé tan scf radio duoc ap Ién tl cwc tao nén mot dién trwdng trong t& cuc.
Du6i tac dong cla dién truong, chi c6 nhitng ion nha't dinh bay doc theo t& cuc di téi
detector. Cac ion khac quy dao bi léch va va vao cac thanh t& cyc hodc bay ra ngoai.
Thay d6i dong dién tan $3"radio trén t& cwc sé lan lwot cho phép céc ion khac nhau
bay vao detector va dugc ghi nhan thanh phé.

Bay ion c6 cdu tao gdm mot dién cuc vong vai mat trong co dang hyperbol va hai dién
cuyc chém ndm & hai dau tréng cla dién cuc vong ciing co dang hyperbol. Bing cach
thay d6i dién thé cac dién cuc, ngudi ta cd thé didu khién dwgc quy dao cla céc ion
trong bay. Tuy nhién, khac véi t& cuc, cac ion khi di vao bay ion sé bj gilt tai do bai
dién truong néu dién thé cla dién cwc vong va 2 dién cyc chdm khong khéac nhau.
Thay déi dién thé va tan s6 cla dién cuc vong sé 1an lwot quét cac ion ra khoi bay di
t6i detector dé ghi nhan thanh phé. Thay d6i thé cta hai dién cwc chom sé gitr lai mot
hay mét vai ion nhét dinh trong by (trong ché do chon ioc ion) hay gia téc cic ion
(trong ché dd MS nhiéu lan).

T cuc va bay ion cho phép phan tich cac chat ¢c6 m/z tdi 5000. B9 chinh xac khéi cla
tl cuc va bay ion khong cao (0,1 don vi khéi) nhung nhd gon, ddn gian, dé s dung va
ré tién hon nén duoc 4p dung nhiéu trong cac hé LC-MS.

Mdt cach khac dé tach céc ion ra khoi hén hop la dwa vao van téc cla cac ion. & cling
mot mirc nang luwgng, van toc clia ion phu thudc vao khéi lwvgng cda ion. Phan t& cang
nhe van toc cang 16n. Do lwong thoi gian dé ion tlr diém xudt phat bay t6i detector sé
tinh ra dugc khoi lvgng cda ion. Do vay, k§ thuat nay duoc goi la xac dinh thoi gian
bay cla ion (TOF). TOF c6 do phan giai twong doi cao (tdi 20.000), véi s khdi chinh
x&c hon (t¢i 0,0001). Khoang phan tich khdi ciia TOF la khong gi¢i han, rat hiiv dung
cho viéc phan tich cac dai phan tt.

Mot k¥ thuat mai dé phan tich khéi la cong hudng bang gia téc ion - bién d6i Fourier
(FT-ICR). Céc ion duwoc gitr trong mot budng cong huéng dwéi mét tlr tredong manh &
bén va mot dién trudng theo hwéng truc. Gidong nhuw trong cong hwéng tir hat nhan, tat
ca céc ion trong budng dugc kich thich bdi mdt xung tan sé’radio bang rong (10 KHz -
1MHz). Céc ion sé hdp thu ndng lwgng phu hop dé cong hudng. Céac ion cling loai khi
hap thu nang lvgng (cong hwang) chuyén déng dong nhat tao ra mot tan sé nhat dinh
phu thudc vao miz. Tat cd cic tan sb cla cac ion tao ra sé dugc ghi nhan dudi dang
cac dao ddng cdm (ing ty do t&t dan theo thoi gian va sau do duoc bién d6i Fourier dé
tré thanh dang phd khéi truyén théng. FT-ICR c6 do phan gidi va dd chinh xac khdi
réat cao (t¢i 1 ppm), khodng phan tich khéi rong (hién nay la m/z téi 10.000). B6 nhay
cta FT-ICR cling rét cao, gi¢i han phat hién co thé dat t6i mic attomole. Khi phdi hop
vGi ESI, FT-ICR c6 thé phan tich cac protein t¢i 15.000 don vi khdi.

Ngoai cac k¥ thuat phan tich khoi d& néu trén, con cé céc loai khac déd hodc dang dugc
phat trién nhw biy quy dao (orbital trap) hay dwa trén tinh linh dong cua ion (ion
mobility) va cac k¥ thuat lai hay két hop gitra cac loai trén.
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3.4. Detector
La noi tiép nhan cac ion va bién thanh céac tin hiéu dién dé dwoc ghi nhan thanh cac
tin hiéu phé khoi. C6 nhiéu loai detector khac nhau nhung thwong la cac loai 6ng
nhan dién, ong nhan quang... cac tin hiéu dién thu duwoc tlr detector sé dugc s6hod va
Iwu triv duéi dang cac tap tin k¥ thuat s6. r

Trong phén tich phd khai, viéc xac dinh chinh xac mot ion (M+hay cac
phan manh) rat quan trong cho viéc xac dinh chét dugc phan tich. Mot hop chat
xac dinh, trong nhirng diéu kién xac dinh sé cho céac ion xac dinh trén phd khéi.
Tuy nhién, mot ion c6 s6 khéi xac dinh trén pho khoi lai c6 thé xudt phat ti
nhiéu chét khac nhau. Trong phan tich mdt hon hop bang sic Ky - khéi phd, néu
diéu kién sic ky khéng dam bao, cac chdt tach ra khdng hoan toan dan t6i phd
khéi thu duwoc sé co cac ion cla cac phan tl khac lam anh hwédng t6i viéc nhan
dinh két qua. Trong céc truong hop nay, viéc xac dinh MS thong thwong (mot
1an) khong cho duoc két qua chinh xac. BE khac phuc, nguoi ta st dung cac kj
thuat phd khéi n 1an vdi n thuong la 2 hay doi khi hon. Ky thuat nay dwoc goi ia
MS/MS hay MSn.

Nguyén téc cia k§ thuat nay la Iva chon mot ion xac dinh (thwong 1a M+nhwng ciing
¢6 thé la cac ion con) trong céc ion cla lan ion hod th* nhat va loai bo tat ca cac ion
khéc trong bd phan phan tich ion. Cac ion nay sau dé dugc cho tiép xuc véi 1 lwgng
nhé cac khi (thwong la argon). Véi van tdc cao, cac ion nay sé va dap vao cac phan tt
khi va phan thanh cac manh nho hon. Céc ion sinh ra trong lan phan manh th 2 nay
sé duogc phan tich va ghi nhan phé MS. Vi phd khéi ghi nhan duoc chi tir 1 loai ion
duy nhat nén khéng con bi anh hwdng clia cac tap chét trong mau nita. Viéc nhan
dinh két qua trén phd MS/MS sé chinh xac hon, déc biét khi ham lwdng chat phan
tich thap va ndm trong hén hop phic tap.

Céc thiét bi dé thuc hién MS/MS c¢6 2 loai chinh 1a: loai phd khéi néi tiép va bay ion.

Loai c0 dién nhat cia pho khéi noi ti€p gdbm 3t cuc ghép ndi tiép véi nhau. TG cuc

thtr nhat lam nhiém vu chon lgc ion. Céc ion duwgc chon sé bay vao t& cuc thr 2 va va

dap voi khi argon dé phan manh ion Ian 2. T4t ca cac ion tao ra sé bay vao t& cuc thi

3 va duogc quét 1an luot bdi dién truwong dé di toi detector va ghi nhan thanh phé. Do

cdu tao bdi 3 t& cuc nén loai nay thwong dugc goi la triplequad (triple quadrupoles).

V6i bay ion, c& 3 giai doan trén déu xay ra trong bay theo trinh tw thoi gian. Vi cac

ion duoc gitr lai trong bay nén viéc phan manh cé thé dugc thuc hién thém nhiéu lan

ntta (MSn). Tuy nhién, dd nhay cda ky thuat nay & cac lan sau gidm di nhanh chéng
do s¢ion giam. Trén thuc té, ngudi ta thuwdng chi st dung MS2

Ngoai hai thiét ké co ban trén, con c6 céc loai lai khac nhw: Q-Trap (két hgp gira t&

cuc va bay ion), Q-Tof (két hop gitta t& cuc va TOF), IT-Tof (két hop gitra bay ion va

TOF)... Céc loai thiét bi nay két néi voi GC, HPLC... hién c6 mat trén thi truong.

Mot phuong tién rat hiru hiéu trong phan tich cac chat, dac biét la trong
phan tich céc chat c6 ngudn géc tw nhién. Pho khéi cho nhiéu théng tin vé ciu
tric dé xac dinh cau trdc mot chat méi hay dinh danh mot chat da biét. Pho
kho6i c6 d6 nhay cao, khoang tuyén tinh dong hoc rong réat thich hop cho phan
tich dinh lvong, ddc biét 1a trong phan tich vét. Khi k&t hop véi hé théng sac ky,



Dai cvong vé duoc liéu hoc

ph6 khoi cé thé st dung nhw mot detector phé thong, phat hién hau hét cac chat
nhwng v6i ché do chon loc ion IO lai 1a detector chon loc cho nhitng chét xac
dinh rét c6 ich trong viéc dinh lwvgng cac chét trong mot hdn hop phic tap. Cac
thiét bi pho khoéi ngay cang nhay va tin cay hon; giéi han phan tich khdi ngay
cang mé rong; viéc s dung ngay cang dé dang va gia thanh ngay cang ha. Diéu
nay lam cho thiét bi phé khéi dan tré thanh cac pnuwong tién phan tich thuong
quy trong phan tioh dugc liéu.

4. Pho cong hwdng tir hat nhan

Ph6 cong hwdng tir hat nhan cing v6i phd khdi va nhiéu xa don tinh thé
tia X hién la nhitng cong cu manh va thuong dwgc s dung nhét hién nay trong
xac dinh cau trac cac hop chét hiru co.

Khi dat mot chat c6 hat nhan cd s6' spin (7) 16 OH, 1X...) dugc dat trong mot tir tredng
ngoai (B0, cac spin hat nhan sé dwoc sip xép lai theo hai hwéng: thuan va nguoc
chidu véi tr truong va dat tdi trang thai can bang gitra hai trang thai nay véi mot ti lé
xac dinh cla 2 trang thai. Néu dung mot brc xa dién tlr ¢d tan s6 thich hop chiéu xa
Ién chat dd, cac spin sé hdp thu nang luvgng (cong huwdng) va chuyén lén mic ning
lvgng cao (sap xEp ngxiQc chidu vai tir trudng). Khi ngwng chiéu xa, cac spin hat nhan
sé giai phong nang lwong dé trd vé trang thai can bing. Xac dinh ning lvgng ma céc
hat nhan cing mat loai nguyén td’trong phan t& hap thu (hay giai phéng) sé thu duoc
pho cong huwong tir hat nhan cla cac chat dé. Cé 2 cach xac dinh ndng lvgng cdng
hwdng nay. Céch thir nhat la xac dinh tan s§'cong hudng theo tirng tan sé trong suot
dai tan s6’cong hwéng, cach nay dugc goi la cong hwong tir hat nhan quét. Cach thir 2
14 ghi nhan dong thoi moi tan sd’cong hudng roi s dung bién ddi Fourier dé tach
riéng tan sbé' cong hwong cda tirng hat nhan. Ky thuat nay duwoc goi la cong hwong tir
hat nhan bién déi Fourier (Fourier transform - NMR, FT - NMK) va la ky thuat st
dung chd yéu hién nay.

Nguyén thuy, phdé cong hwdng tir hat nhan la tdn s6 cdng hwdng cla cac hat nhan
trong phan t&r. Tuy nhién, tan s6 hdp thu cla hat nhan thay déi theo tir trvdng ngoai
BO. D€ thuan tién va loai bé anh hwdng cha BO trong s6' liéu phd, ngudi ta chia sw
chénh léch tan s8"cong hwdng clia hat nhan so v6i mot chat chudn (thwong ding nhat
1a trimethyl silan, TMS) cho tin s6’céng hwdng clia chat chudn d6. Vi két qua thu
duoc (Hz/MHz) 1a rat nho (phan triéu) nén nguoi ta dang pprn dé thé hién gia tri cong
hwong cla cac hat nhan. Gia tri nay thuwong dwgc goi la chuyén dich hoda hoc. Gia tri
chuyén dich ho& hoc ctia cac proton thwdng ndm trong khoang 0 - 14 ppm, con cla
carbon-13 la tr 0 - 240 ppm.

Nhuw-da trinh bay 6 trén, tan s6’cong huéng clia hat nhan phu thudc vao tir truong cla
may. Tl trudng cang cao, dai tan sé dung dé kich thich cac hat nhan cang rong, phép
do cang nhay va chinh xac, do phan giai ngay cang cao. Do vay, ta thwdng goi phd ké
cong hudng tlr hat nhan 200 MHz, 300 MHz hay 500 MHz... la theo tan s6 dung dé
kich thich cac proton.

C6 nhiéu ky thuat xac dinh phé cong hudong tlir hat nhan khac nhau duogc
ap dung. Mbi k§ thuat dung dé xac dinh nhitng ddc tinh céng hwéng tir nhat
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dinh cta hat nhan. Tuy vao muc dich va mirc do phtrc tap cla cau tric, nguoi ta
c6 thé do 1 hay nhiéu loai phé khac nhau. Ngudi ta c6 thé xac dinh phé cla
cung mot loai hat nhan (*H hay 1) nhw trong cac phé mot chiéu OH-NMR,
1C-NMR, DEPT), hay cadc méi twong quan gitta cac loai hat nhan trong cac phé
2 chigu (COSY, HETCOR, Long-range HETCOR, NOESY?/..).

4.1. Pho cong hwdng tlr hat nhan mot chiéu

Ph& proton (H-NMR hay proton NMR) cho biét méi trwdng hoa hoc clia proton trong
phan t. Cac proton ¢ mdi tridng héa hoc khac nhau sé cd chuyén dich hoa hoc khac
nhau. Vi du, cac proton cta lién két v6i carbon thom hay lién hop thuong chuyén dich
trong viing 6 * 8 ppm\ cac proton trong alkan thwong chuyén dich trong viing 0 - 2
ppm... Pho proton clia 1 proton hay 1 nhém proton c6 cting mdi truong hod hoc (nhw 3
proton cia nhém CH3 thé hién trén phd c6 thé 1a 1 dinh. Binh nay cé thé la dinh don,
d6i, ba... t6i 7 dinh thanh phan (dinh 7). Dién tich ctia mdi dinh ti 18 véi s6 lugng
proton clia dinh. Dya vao dién tich dinh c6 thé biét s6 proton cig dinvi ii6 Mot. thanET
$6 quan trong khéc ctia phd proton 1a hing s6 ghép (J) tinh bing Hz, cho biét tuong
tac cua proton v6i cac proton ké can.

Phé cong huong tlr hat nhan carbon-13 (13C-NMR) cung cdp cac thong tin vé& mdi
treong hoa hoc ctia carbon. Carbon lai hoa sp3 khong lién két vai di t6 chuyén dich
trong khoang @ - 60 ppm. Carbon lién két don v6i oxy (alcol, ether) chuyén dich trong
khoang 45 - 85 ppm. Carbon lai hoa sp2chuyén dich trong khoang 100 - 150 ppm\ néu
¢6 lién két (doi) vo6i oxy co thé chuyén dich tadi 240 ppm. Vai k§ thuat do phd hién tai,
phé NMR cta carbon 1a nhitng vach don, mdi vach (ng véi mot carbon (hon 1 carbon
néu chuing c¢é chung méi truong hoa hoc) clia phan t.

Céc k¥ thuat xac dinh sé lugng proton trén carbon cho biét s6' lwgng proton lién két
trén moi carbon. N6i cach khéc, n6 cho biét carbon d6 1a ¢, CH, CH2 hay CH3 gian
tiép cho biét $3°'c va H trong phan t&. Ky thuat hién thwong dugce st dung hién nay la
DEPT (detortionless enhancement by polarization transfer). Trong phd DEPT-135,
carbon bac IV khong xuét hién, carbon bac Il la cac dinh am, ¢ bac 111 va bac I la céac
dinh dwong, & phé DEPT-90, chi con cac ¢ bac 111 Ia cac dinh dwong trong phé.

4.2. Phocong hudng tlr hat nhan hai chiéu

Ngoai cac k§ thuat pho mét chigu, cac k§ thuat phd hai chiéu con cho thém céc
théng tin vé twong tac gitta ¢ va H gan truc tiép trén né (thwong dung hién nay la
HSQC), gitra proton clia cac carbon ké& can nhau (phd COSY) hay phé twong tac di
nhan (HETCOR) gilia proton va cac carbon ké can (thuong dung hién nay la ky
thuat HSQC) hay xa hon (long-range HETCOR, thuong dung hién nay la HMBC);
hodc gitra cac proton gan nhau trong khéng gian (NOESY, ROESY); hay gilta cac
carbon ké can nhau (incredible natural abundance double quantum transfer
experiment, NADEQUATE).

Vai tro clia cac ph6 thu dugc tir cac k¥ thuat pho céng hudng tir hat nhan
khéac nhau trong xac dinh céu trdc c6 thé tom tit nhu sau:
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Voi cac ky thuat pho NMR, ngudi ta cd thé biét dugc moi lién hé gitra cac
proton va carbon trong phan ti. K&t hop véi ph6 khdi va cac thong tin khac
nguoi ta ¢ thé xay dung duoc cdu trdc phan tl cla hop chat. Trong kha nhiéu
treong hop, chi bang NMR nguoi ta ciing c6 thé xac dinh duoc cdu tric va cdu
hinh 1ap thé cla chét cin phan tich.

Do 6 rat nhiéu thong tin dac trwng vé cau tric phan t&, viéc so sanh phd
proton hay carbon mét chiéu clla mot chat véi mot chat da biét cho phép xac
dinh mot chat mét cach tin cay.

Ngay nay, chi can lwgng miu 6 mirc mg hay thdp hon da c6 thé xac dinh cau tric cla

mot chat. Kha nang nay gilp ich rat nhiéu trong nghién ctru cac tv nhién, khi ma cac

chat rat kho phan l1ap va thuwong chi thu duoc véi mot lwgng nho.

Ngoai viéc xac dinh cdu tric, phé cong hwong tlr hot nhan con dwoc dung trong dinh

lvgng cac chét trong phén tich dinh lvgng nhu cac phuong phap pho khéc. Tuy nhién,

do thiét bi dat tién nén cach thirc nay it duoc st dung. Viéc két n6i cong huwdng tlr hat
nhan véi cac thiét bi sac ky long cd nhiéu khé khan. Tuy vay, hién d& cd nhitng hé
théng ghép néi HPLC-NMR dé phan tich va xac dinh cac chat chiét tir dugc liéu.

Ngoai cac phé ké cdng hudng tir hat nhan dung trong phan tich cdu trdc, ky thuat xac

dinh hinh &nh cdng hudng tir hat nhan [(nuclear) Magnetic Resonance Image, MRI] ciing duoc

st¢ dung trong chan doan y khoa.

5. Cac loai phd khac

Ngoai cac loai pho trén, pho nhiéu xa don tinh thé tia X {single cristal X-
ray diffraction), phé tan sic quay quang (optical rotatory dispersion, ORD) va
phé ludng cuc vong (crcular dichroism, CD) cling dwoc dung trong xac dinh cau
tric céc chat.

. Khi chiéu xa mot chim tia X vao mdt lat cdt mong cla tinh thé, cac nguyén tw cla
phan tir cac chdt ndm trén cac diém nat clia mang tinh thé sé gay ra sy nhiéu xa cla
chim tia X tao nén cac van giao thoa. Giai cac két qua nay bing thuat toan thich hop
sé thu dugc cac sb liéu vé chiéu dai va gdc lién két clia tlrng nguyén t& trong phan td.
Tir d6 c6 thé dwng lai cdu tric khong gian clia phan t&r. Vai phé nhiéu xa don tinh thé
tia X, nguoi ta co thé biét dugc cdu tric 1ap thé cua céc chét.
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V6i phé CD va ORD, nguoi ta cd thé xac dinh cdu dang clia cac trung tam bat doi (a
hay P; R hay S) cla cac chat quang hoat. Viéc xac dinh cdu hinh phan tr la quan
trong vi cac chat ty nhién cé hoat tinh sinh hoc thwédng chi la moét dang déi quang
(thwdng la quay trai), doi quang con lai cd tac dung yéu hay khong cé tac dung.

VII. PHUONG PHAP SAC KY

Sac ky la mot phwong phap phan tach ly —hoa trong dé céc chit duoc tach
ra khdi mot hon hop dwa trén sw “phan bd’ lién tuc cla ching gitta 2 pha, mot
pha khéng chuyén dong (pha tinh) va mot pha chuyén dong (pha dong) dich
chuyén qua pha tinh theo mét phuong xac dinh.

Trong cac phuong phap phan tach hién nay, sic ky la phwong phéap hitu
hiéu nhat dé tach cac chdt ra khoi mot hon hop, ngay ca nhitng hén hop phirc
tap vé thanh phan va khac nhau vé ham lwgng trong hon hgp nhu dich chiét
cac hop chét tir cay cd. Tir khi phwong phap séc ky ra doi (1903) cho téi nay
rdt nhiéu ky lhuat sic ky cdng nhu cac cai tién vé pha tinh, thiét bi va
phurong phap phét hién da duoc phat trién va ap dung trong thuc té dé phan
tich dinh tinh, dinh lwong va chiét tach cac chat, dac biét la thanh phan hoa
hoc clia cay cd.

Theo nhv dinh nghTa, cic yéu &' quan trong nhdt trong hé thdng séc ky
quyét dinh dén kha ndng tach mdt hon hgp mau xac dinh nao dé la pha tinh va
pha déng.

Vi pha tinh, co ché phan tach ia mot trong nhi*rng yéu t6' quan trong nhét.
Cac pha tinh dang s dung trong séc ky hién nay dwa trén cac co ché phan tach
khac nhau: phan bd, hdp phu, ray phan tb, trao doi ion, dién di, &i luc... Trong
dé, co ché phan bd'va hap phu la 2 co ché dugc st dung chd yéu hién nay.

Kha nédng phan tach ctia pha tinh phu thudc nhigu vao mic do tiép xic cla pha tinh
voi mau thir va pha dong. Yéu t§°'nay lién quan nhiéu toi dién tich bé mat riéng va
mat dd cla pha tinh. Dién tich bé mat riéng cang Ién (kich thudc tiéu phan cta pha
tinh cang nhd) thi kha .nang phan tach cta pha tinh cang Ién. Mat do cta pha tinh
cao, kha nang tao can béng pha cang I8n, hé cang phan tach tét.

Pha tinh thong dung nhét ding trong sdc ky hdp phu hién nay la Silica gel. Nhém
oxyd va céc chat hdp phu khac cling dugc dung nhwng & mic do thdp hon rét nhiéu.
S&c ky pha thuan thudng dung trong sic ky 16p méng va trong cac k¥ thuat séc ky cot
c0 dién hay cai tién.

V6i co ché phan bd, pha tinh c6 thé 1a (a) cac chét léng thuc su, hay (b) 1 16p chat Iong
tdm hay phd trén b& mat ciia mot gia mang ran, hodc (c) duoc gén vao gia mang ran
bang lién két hoa hoc (pha lién két - bonded phase), (a) thuong la pha tinh trong sac
ky phan b6 ngwoc dong; (b) thuong gap trong pha tinh sac ky khi va sac ky gidy va ()
Ia loai phd bién nhat hién nay, thudng dung trong sic ky 16ng cao 4p, sac ky 16ng qua
toi han. Chét Iéng dugc st dung lam pha tinh c6 thé la chat phan cuc (phan bd' pha
thuan) hay khéng phan cuc (phan bo pha dao). Phan Ién cac phan tich HPLC hién
nay st dung pha dao RP-18 v6i pha tinh l1a mach hydrocarbon c6 18 carbon gén vao
gida mang la Silica gel.
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Vo6i pha dong, ban chat clia pha dong cd anh hudng quan trong nhat téi qua trinh phan
tach cla hé sac ky. Pha dong thuwong la mot hé dung moi gom c6 hai (hay nhiéu hon)
dung m6i phoi hop véi nhau theo nhirng tT 1é thich hop. M6t pha dong tot la pha dong cd
kha nang phan tach -t6t cac chat nhwng khéng qué phic tap vé thanh phan hay ti 1§, ré
tién, khong doc hai va than thién véi moi truong. Thanh phan va ti 1é cdia dung mdi trong
pha ddng c6 thé khong ddi trong sudt qua trinh phan tich sic ky (nhw trong sac ky 16p
méng, sac ky gidy hay sic ky léng cao ap dang dung mdi - isocratic) hay thay d6i theo
huéng tang dan dd manh ctia hé dung mdi (rira giai theo gradient nhu trong sic ky cot
céc loai). Mgt yéu t6 quan trong khéc la toc dd ctia dong pha dong. Toc dd dong phai dugc
t6i wu hoa dé dat dugc can bang pha voi s0' dia ly thuyét cia hé théng I1a 1on nhéat nhwng
khéng lam tang hién twong gidn rong cac bing cac chat dugc tach ra khoi hén hop. Voi
séc ky gidy, sic ky 16p mong hay sic ky cot cd dién, chi can luc mao dan hay &p suét thuy
tinh 1a da tao nén dong dung méi cho phan tich, trong khi sdc ky 16ng 4p suét trung binh
va dac biét 1a sac ky 1dng cao ap can ¢ 1 ap luc cao nhat dinh mai ¢ thé co duoc téc do
dong t6i wu.

Dé phat hién céc chat tach ra trong hé thong sic ky ngu’(‘Yi ta c6 thé quan sat cac vét
tach ra dudi anh sang thuong, anh sang t& ngoai hay st dung cac thudc th&r hién mau
(nhu trong séc ky Iop méng, sac ky gidly) hay phat hién céac chat b&ng céac dic tinh vat
iy cla ching (chi s6 khic xa, dd dan dién, dan nhiét, phé uv - Vis, IR, MS, NMR...)
bang céc thiét bi phat hién Qdetector) nhu trong cac phwong phap séc ky cot, sc ky
khi, sdc ky 16ng cao ap... D6 nhay clia phwong phap phat hién (cac detector) cling dugc
cai tién d€ c6 thé phat hién cac chat c6 ham lwgng ngay cang thap hon (ng,pg, fg).

VGi cac thiét bi hién dai, khd nang tach va do nhay cta phuong phap sdc ky ngay
cang cao, lwvgng mau can dé phan tich ngay cang nhé trong khi kich thwdc cac tiéu
phan pha tinh va kich thwdc cot ngay cang nhd va ap suat clia dong pha dong ngay
cang cao.

Co6 nhidu cach phan loai va goi tén cac phuong phap sic ky. Vi du:

- Theo co ché cla qua trinh phan tach, ta co: séc ky hap phu, sac ky phéan bg, sac
ky trao ddi ion, sic ky loai c¢8 (ray phan tt, loc gel hay thAm gel), sic ky &i luc va
dién di.

- Theo pha ddng, ngudi ta phan thanh: sic ky long (UIUid chromatography, LC), sic
ky khi (gas chromatography, GC), sic ky léng qué t6i han (super-critical fluid
chromatography, SFC).

- Theo hinh dang clia pha tinh nguoi ta xép cac phwong phap sic ky vao 2 nhém
chinh 1a sic ky trén mat phéng (planar chromatography, PC) trong d6 c6 cac k¥
thuat sac ky gidy, sic ky 16p mong... va séc ky cot (column chromatography, CC)
trong d6 c6 cac k§ thuat sac ky cot 6 dién, sic ky 16ng cao ap, séc ky khi...

- Theo &p luc ddy dong dung mdi di qua pha tinh, ta cd: sic ky 16ng &p suét thdp (low
pressure liquid chromatography, LPLC) bao gom cac sac ky cot ¢6 dién hay cai tién,
sac ky 16ng ap suéat trung binh (medium pressure liquid chromatography, MPLC) va
sac ky long ap suét cao (high pressure liquid chromatography, HPLC, sic ky long
cao ap)...

- Theo phuong phap khai trién sic ky, ngudi ta phan ra phwong phap phan tich
tuyén, phuong phap thé chd va phan tich rira giai.

- Trén thuc té, nguoi ta thuong goi tén cac phuong phap sac ky theo thoéi quen chi
khdng goi theo mdt cach théng nhat.
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Trong nghién ctru duoc liéu, sdc ky thuong dwoc st dung cho cac cong
Viéc sau:

Pinh tinh

Mot trong nhitng ¢ng dung quan trong nhéat cla- phuong phap sic ky
trong duwoc liéu hoc la dinh tinh thanh phan cac chét trong duoc liéu, trong
dich chiét dwoc liéu hay phat hién céac tap chéat, cac chat gid mao pha tron
trong duoc liéu hay cac thanh pham tr dwoc liéu. Khi st dung céc phé ké lam
detector, ching cung cdp mot phwong tién rat hiéu qua cho dinh tinh céac
chat trong mot hdn hop.

C6 thé st dung phwong phéap sic ky dé phat hién cac thanh phan trong
hon hgp voi so' lvgng, Rf hay Rt, mau sic hay dic diém phd cla cac chat. Khi s
dung cac chét chuén sac ky trong cung diéu kién, ngudi ta c6 thé xac nhan sy co
mat cla moét chat nao do trong dwgc lieu ma khéng can phai phan lap chat do.
Diéu nay gilp cho viéc xac nhan dugc liéu, tranh nham 1an vi mdi duoc fiéu co
nhirng thanh phan ho& hoc nhét dinh, dac trung cho né. Vi du, hoa Hoe co
rutin, TrGc dao c6 neriolin, Mé tién c6 strychnin v.v...

Céac phuong phéap sic ky con duge st dyng trong dinh tinh diém chi (d&u

van tay) cac dwoc liéu. V&i dinh tinh diém chi, thay cho chat chuédn, nguoi ta st

o dung mot duoc liéu chudn va tién hanh chiét xudt, sac ky trong cung mot diéu

kién voi duoc liéu can kiém nghiém. Su khac biét giita sic ky dd ctia mau chuén

va mau thir cho phép danh gia chat lvong duoc liéu. Cac thanh phan la trén

mau th khong c6 & mau chuén cé thé 1a ddu hiéu cho thdy duoc liéu khong
ding, bi pha tap hay kém chat lwgng.

V& nguyén tic, hai mau duoc liéu clia cang mot loai phai co sic ky dd dong
nhét. T do, co thé xac nhan dugc mau kiém nghiém c6 ddng hay khong, co bi
gid mao hay pha tap khong. Trén thyc t€, thanh phan céc chat trong cac mau co
thé c6 nhirng sai biét nhat dinh do cac diéu kién di truyén (cac ching, dang, thi
hay loai phu, cac loai lai, loai tréng trot...) hay diéu kién phat trién (tho
nhutng, khi hau), diéu kién thu hai (tudi, mua thu hai) v.v... Tuy thudc vao
tlrng loai, va yéu cau st dung ma cd thé chdp nhan nhirng sw khac biét v& thanh
phan dén mot mirc d6 nao d6. Néu sw khac hiét qua Ién, dac biét la trén nhirng
thanh phan chinh, thuong 1a do céac bién thé dwdi loai hay cdy moc & cac viing co
diéu kién rat cach biét nhau thi co thé phai coi Ia nhirng duwoc liéu riéng biét.
Dinh tinh diém chi hién dang duoc s dung nhiéu trong thuc té dé kiém nghiém
duoc liéu va cac thudc cd ngudn goc ti nhién dé phat hién gia mao hay bi pha
trdn cac duogc liéu khac. Nhiéu chuyén luin cta Duwgc dién Viét Nam 1V co quy
dinh st dung dinh tinh diém chi.

binh lvong

Cac phuong phap séc ky 1a mdt trong nhitng phuong phap xac dinh ham
lvgng céc chat thong dung nhat hién nay trong phan tich hién dai. Khac véi céc
phép dinh lugng hoa hoc, cac phuong phéap sic ky cho phép dinh lvong riéng
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tirng chét cu thé trong mot hon hop, véi didu kién 1a phai co chat chudn tuong
tng. Nguoi ta cd thé dinh lugng mot chat hay dinh lvgng dong thoi nhiéu chat
trong 1 1an dinh lvong néu chon dugc didu kién thich hop. sic ky 16ng cao ép,
sdc ky khi, dién di mao quan la nhitng phwong phap théng dung nhét vi kha
nang phan tach cao, do nhay va do Iap lai cao. sac ky Idp mong két hgp voi mat
dd quang ké hién chi con dugc coi la phuong phap ban dinh lwgng.

Theo d6i thanh phan cac chat

Céac phuong phap séc ky 1a co thé dung nhu 1a phwong phéap theo ddi, danh
gia sy thay d6i thanh phan (va ham lugng) cac cha't trong cay thudc trong trong
trot, trong duogc liéu trong qué trinh bao quan hay trong dich chiét trong qua
trinh chiét xudt va phan tach cac chat.

Phan lap cac chat

M@t (’ng dung khac nita clia cac phuong phap sac ky 1a phan 1ap céac chéat
tinh khiét tlr dugc liu. Cac chéat tinh khiét phan 1ap dugc cd thé dwoc dlng
trong xac dinh cdu tric, cha't chuan cho dinh tinh, dinh lvgng, nghién cliu cac
dac tinh dugc ly hay doc tinh va st dung lam thudc (khi chiét xuét, phan lap &
quy md lén). Céac phuong phap sic ky phan 1ap cac chat dwoc trinh bay & phan
chiét xuat va phan lap céc chat.

Duoi day la mét vai phwong phéap siac ky théng dung nhdt &p dung cho
phan tich cac chat tir dugc ligu.
1. Sac ky gidy
Co ché phan tach cla sic ky gidy chi yéu 1a phan bd, trong do pha tinh
(thudng 1a nuéc) duege thdm trén mot to gidy thdm dac biét goi 1a gidy sic ky.
Nho cac xoang rong trong soi cellulose cla to gidy sic ky, nudc dugc gitt lai trén
dé 1am thanh pha tinh. Co6 nhiéu loai gidy sac ky khac nhau, phan biét theo do
thdm dung mdi va mic do day méng cla gidy, voi cac md hiéu tuy thudc vao
hdng san xuat. Khi tién hanh sac ky can chon loai gidy thich hop.
C6 2 phwong phép trién khai sic ky phdng la sic ky di 1én va sac ky di xudng tuy
thudc vao chiéu di cla pha dong. Ty lé gitta khoang cach duong di cha chat phan tich
vGi dudng di ctia pha dong tinh tir diém dat chat phan tich goi la Rf. Ti Ié gitra dwong
di chia chat phin tich vai dwong di cila mét chat ddi chiéu dugc goi 1a Rr. 8 véi Rf, gia
tri Rrén dinh hon nén dé& so sanh hon. Cac tri s8’Rf va Rrcla nhigu hoat chat quen
thudc trong duoc lidu kém theo hé dung mdi trién khai thuong dugc ghi s&n trong cac
tai liéu dé tra ctru d6i chiéu.
Két qua s&c ky thu dugc v6i cac vét cla cac chit phan tich dwoc phan bd'trén gidy sic
ky dugc goi la sdc db. Cac chat duoc tach ra trén sdc dd duoc phat hién va danh gia
bang mau sic, kich thwéc, hinh dang cac vét hién ra khi quan sat 6 &nh sang thwong
hodc anh sang dén t& ngoai trivdc va/hodc sau khi phun cac thudc thr hién mau. DE co
két ludn mot chat nao dé khi déi chiéu chat phan tich véi chat chudn thudong phai tién
hanh trén 3 hé dung mdi khac biét.
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Trong nhiéu truong hop, dé k&t qua piian tach tét hon, ngudi ta can phai tién hanh
sac ky hai chiéu. Mudn vay, trén mot to gidy vudng (60 X60cm hodc 40 X40cm) nguoi
ta chdm dung dich can phan tich & géc cach mép to gidy 4 - 6cm. Sau khi trién khai
lan thé nhat vai mot hé dung madi thi chuyén to gidy d6 sang mot budng sac ky the
hai, quay gidy mot goc 90° va trién khai 1an hai véi dung méi thr hai. Sau khi hién
mau, cac vét sé phan bé trén mat phang chir khong phai tarén mét dwong thang.

Sac ky gidy la 1 phuvong phap sic ky phan bé' pha thuan, ap dung tét cho
cac chat phan cuc tlr trung binh t6i manh nhu cac glycosid, cac hop chét
polyphenol, cac acid hiru co phan t& nhd, acid amin, cAc monosaccharid va
oligosaccharid... Ngoai viéc phan tich thanh phan cta hén hop, sic ky gidy
cling c6 thé dung dé diéu ché mot lwong nhé cac chat bang cach chdm mau thi
thanh céac bang. Sau khi trién khai, cit cac bang chét duoc tach ra roi phan hdp
phu bang dung mai thich hop. Lap lai nhiéu Ian thi c6 thé thu dugc lvong chat
tinh khiét can thiét.

Do kha néng phan tach han ché, viéc thyc hién t6n nhiéu thoi gian nén
hién nay phuong phap nay co (’ng dung han ché va duoc thay thé bang sic ky
I6p mdng, séc ky I6p méng pha dao hay sc ky 16ng cao ap.

2. S&c ky 16p méng

Trong sac ky 16p moéng, pha tinh duoc trai trén 1 mét phéng véi 1 do day
thich hop tir 0,1 mm dén 0,2 mm va dung mai dich chuyén qua pha tinh chl yéu
bang lvc mao dan. Pha tinh théng dung nhét trong sic ky 16p méng la Silica gel
Vi co ché phan tach chinh 1a hdp phu. Tuy nhién, co ché phan tach trong sic ky
I6p mong cling ¢ thé la sic ky phan bd" hodc két hop ca hai, hodc cac co ché
khéc, tuy thudc vao pha tinh va dung méi st¢ dung. Cac chat khac st dung lam
pha tinh c6 thé la nhom oxyd, Kieselguhr, cellulose, polyamid hay céc loai'Silica
gel pha dao.

Dé chudn bi ban sic ky phan tich, nguoi ta trdi mot I6p méng cé chigu day 0,2 - 0,3
mm that déu bang tay hay bang dung cu trang sac ky trén mot tdm kinh. Vai ban sic
ky ché hod, bé day l6p trang cé thé téi 2 mm. Cac chat dung dé trang cé thé ia bot min
Silica gel hodc nhdm oxyd, Kieselguhr... Bt cé thé khong c6 thém chét dinh (dung dé
trang kho) hodc co thé thém chat dinh (vi du, silicagel ¢6 tron thém CaS04)va thém
nuéc dé tao thanh hén dich (trang wot). Sau khi trang wét, ban mong duoc dé réao va
sdy hoat hoa trwdc khi st dung. Hién nay, c6 nhigu h&ng san xudt cac ban sic ky
trang sdn trén tdm kinh, nhdém hodc nhua, vi du hang Merck cha Bibc, hing
Eastman. Todak ctia My. Kich thudc ban sic ky c6 thé thay d6i tuy muc dich st dung,
nhwng khéng qua 20 X20 cm. Ngoai viéc nang cao chat lwgng pha tinh, cac hang san
XUdt ¢ thé c6 nhirng cai tién nhat dinh cac ban trang san dé cai thién viéc phan tach
nhu ban séc ky viing dam d&c dé cai thién viéc dwa mau Ién ban méng.

V6i sic ky 16p mdng, dac biét 1a sdc ky hdp phu, c6 thé sir dung nhigdu hé dung méi
khac nhau. C6 thé st dung cac dung mdi voi dd phan cuc ting dan (xem bang). Mudn
c6 dung méi véi tri gia trung gian khong c6 trong bang trén, ta dung hon hgp pha véi
hai dung mbi theo ti 1é thich hop.

C6 nhigu phuong thirc khai trién sdc ky I6p méng khac nhau (nhu dudi 1én, trén
xubng, ndm ngang) trong céac kiéu binh sic ky khac nhau nhw trong binh diing théng
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thuong (binh N), binh ndm ngang hay binh’ hep dic biét (binh S). Tuy nhién, thdng
dung nhét van la trién khai dung moi tlr dugi 1én trong binh sac ky thong thuong béi
tinh don gian va dé st dang ctia no. Ciing nhu s&c ky gidy, séc ky I6p mong hai chiéu
(trén ban cé kich fehutc t6i da 20 x 20 cm) cling duoc str dang.

Hang s6 dién mdi ca mot s6 dung mdi sdc ky ihdng dung

Dung mél £ Dung moi 8°

Ether dau 0,01 Dichlor ethan 0,49
Hexan 0,01 Aceton 0,56
Heptan 0,01 Dioxan 0,56
Cyclo hexan 0,04 Butanol 0,56
Carbon tetrachlorid 0,18 Ethyl acetat 0,58
Ether isopropylic 028 Acetonitril 0,65
Toluen 0,29 Pyridin 0,71
Benzen 0,32 Dimethylsulfoxid 0,75.
Ether ethylic 0,38 Alcol isopropylic 0,82
Chloroform 0,40 Alcol ethylic 0,88
Methylen chlorid 0,42 Alcol methylic 0,95

So voi séc ky gidy, thoi gian trién khai d6i véi sic ky I6p méng nhanh hon,
lvong mau phan tich can it hon, kha ning phan tach ciing t6t hon. Ngoai ra, ¢o
thé st dung céac thudc thtr manh nhw acid sulfuric, nitric dam dac... dé phat
hién cac vét. Vi thé, sic ky I6p mong la phuong phap duoc sit dung chd yéu hién
nay dé phat hién, theo di cac chat trong hon hop khi yéu cau phan tich khéng
doi héi cac phwong phap hién dai hon.

Mdt trong nhitng cai tién ctia sic ky lép mong la ngwoi ta gidm kich thwéc ca hat

silica gel dé tang dién tich k& mat riéng lam hiéu nang phan tach clia pha tinh. Kich

thudc hat Silica gel trung binh [a 6 [im so v6i ’séc ky l6p maéng théng thuong la 15 um.

Khi d6 quang duong va thoi gian sac ky c6 thé rat ngan con 1/2 so vai sac ky 16p mong

thdng thudng ma van co két qua tach tudng tw hay tham chi t6t hon. Cac ban sac ky

nhu vay duoc goi la sac ky Iép mdng hiéu nang cao (High performance TLC, HPTLC).

Kich thuwéc ban HPTLC thuwong la 5 hay 10 cm.

D6i voi sac ky 16p mong, dién tich va mat do cla mot vét tach ra trén sic
do trong cac diéu kién xac dinh thi ty 1é v6i lugng chat c6 trong vét dé. Vi thé,
nguoi ta cd thé dinh lvong cac chét trong hén hdp bang phep do méat dbé quang
so sanh voi giai mau chuén dugc trién khai trén cing ban sic ky. Nguai ta ciing
6 thé cao vling pha tinh (ng véi tirng vét roi giai hap hoat chat chia trong dé
béng dung mai thich hop, sau d6 dinh lugng bang cac phwong phap thich hop
nhw do huynh quang, do mau hay do d6 hap thu t& ngoai.

DEé tach céac hat chat tir mot hon hop, nguoi ta co thé dung phuwong phéap sic
ky 16p mdng diéu ché (ché hod) hay con goi 1a sic ky 16p day. Dé co thé dua nhiéu
mau hon 1&én ban mong, bé day 16p chét hdp phu cd thé 12 0,5 - 1 mm, cd thé t6i 2
mm. Mau duoc dwa 1én ban moéng dudi dang vét dai (bang). Sau khi trién khai,
dinh vi cac bang chét tach ra bang cach thich hgp va cao Idy bang chét can l4y.
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Phan hép phu bang dung mdi dé thu 1dy chét tinh khiét. Lap lai trén vai ban sic
ky thi ¢ thé thu dugc ligng mau can thiét cho viéc xac dinh cau trc.

Trong phan tich dugc liéu, sic ky I8p mong la phwrong phap dugc st dung
rong rdi nhat boi kha ning phan tach tét, linh dong, dé thwc hién va kinh té cla
no. Sac ky lop méng duoc st dung trong phan tich thanh phan cla cac dugc
lieu, dinh tinh céc chét trong duoc liéu, cao chiét bang cach so sanh véi chét
chuén, dinh tinh duoc liéu bang diém chi, theo ddi qua trinh chiét xuét, tham
do cac diéu kién phan tich cho sic ky cot...

Kha nang phan tich clia sic ky I6p méng ciing rat da dang, tir nhitng chat
kém phan cuc t6i cac chat phan cuc trung binh té¢i manh. Rat nhiéu cac nhém
hop chéat tw nhién cd gia tri trong tri liéu cd thé phan tich bang sac ky 16p mong.
Tuy kha ndng phan tach khong cao va khéng nhay bang HPLC hay GC nhung
séc ky 16p moéng hién van la phuong phéap rat phé bién va hitu ich trong phan
tich duoc liéu. Duoc dién nhidu nwéc (Anh, Chau Au, My, Nhat Ban, Trung
Quoo, Viét Nam.,,) van st dung rong rai phuong phap sac ky 18p méng trong
kiém nghiém dugc liéu va cac ché phdm tir dwoc liéu. C6 nhiéu bai bao va tai
liéu xudt ban vé&' sac ky l1o6p mong ap dung trong kiém nghiém duoc liéu, dic biét
la dé dinh tinh diém chi dwgc liéu. Trong dé, cuén Plant Drug Analysis - A
Thin Layer Chromatography Atlas™cta Wagner H. va Bladt s. (Ban tiéng Anh
do nha xuat ban Springer Verlag 4n hanh nam 1996 dwgc xem la c6 gia tri nhat
hién nay.

3. Sac ky léng cao ap

Trong sac ky léng cao &p (HPLC),
dé tang hiéu nang tach cda cot sic ky,
nguoi ta s dung chat nhdi cot voi kich
thwéc rdt nhd, thuong dudi 10 |im vbi
dwong kinh cla céc xoang xdp bén trong
cac hat tir 80 - 120 A cho phan tich cac
phan t nhé va 300 A dung cho phéan
tich cac dai phan tt. Do kich thuéc hat
rat nhd, dé dung moi co thé chay qua voi
toc do dong t6i wu (khoang 1ml/phat véi
cdt cd duong kinh trong 4,6 mm dugc
nhoi pha tinh cé kich thudc 3,7 Ixm),
nguoi ta phai dung bom nén véi 4p suét séc d6 Computer
cao (co thé toi 400 atm) dé day dong
dung mdi qua cot. Vi thé nén phuong
phap duoc goi la sic ky 16ng cao ap.
Céc loai cot HPLC phan tich thong dung hién nay st dung cac hat nhoi
c6 kich thu6c 3,7 Lim Gan day, cac hat nhdi c6 kich thuéc hat 1,7 Jim déd duwoc
st dung.

So @6 mét may sac ky 1éng cao &p
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Cot sic ky loai ndy c6 hiéu ndng taclj cao hon so véi loai cot chita hat nhdi 3,7 |im
nhuwng cling phai ding ap sudt cao hon réat nhiéu (t6i 1000 atm) dé bom dung méi.
Cac may sic ky st dung ap suét cao nay duoc goi la s&c ky long siéw cao 4p (ultra
high pressure liquid chromatography, UHPLC, hay con dugc goi la sic ky long siéu
hiéu ndng, Ultra (high) performance liquid chroatography, U(H)PLC)1 Khi &p luc
bom tang Ién cao sé &nh hudng t6i cau tric pha tinh cling nhu cac van dé vé thiét bi.
Ngudi ta cling cai tién hinh dang va bé mat pha tinh dé giam bt ap sudt bom dung
mai. Mot sb cot co cac pha tinh nhw vay cling dé cé trén thi treong nhw cot don khoi
(monolithic) hay cac hat cé cdu tric, xop & bé mat nhwng dac 6 tdm... hodc duwgc .tang
cwong thém lwc chiu nén clia cac hat pha tinh.

Céc loai cot dung cho sic ky diéu ché cac chat ¢ thé sir dung cac hat nhdi co kich
thudc hat twong ty nhu cot phan tich, nhwng thwong duge nhoi véi cac hat cé kich
thudc hoi I6n hon (5 um) dé lam gidm ap suat bom dung moi.

Kich thwéc cot sdc ky phan tich ciing thay d6i theo hiéu ndng tach va nhu cau phan
tich. Buong kinh trong clia cdt phan tich thay déi tlr 0,05 *5 mm, théng dung hién
nay la 4,6 mm; 3,0 mm hay 2,1 mm. Céc c¢6t dung v&i muc dich diéu ché cé duong
kinh trong I6n hon. tr 7 mm v&i cft ban diéu ché t6i 100 mm hay hon. Chiéu dai cot
thay d6i tir 30 mm - 300 mm.

Pha tinh st dung trong HPLC rat phong phl va da dang. Céac co ché tach nhw phan
b3, hap phu, ray phan t&, trao doi ion... déu duoc st dung. Tuy nhién, cac pha tinh
thong dang nhat la pha tinh phan bd"(pha dao hay pha thuan). Céc hat nhoi cla loai
pha tinh nay thwong c6 mot nhan (gia mang) la Silica gel voi cdc nhém OH silanol
trén bé mat duoc lién két voi mot chat khac.dong vai tro la pha tinh thyc sy Loai hat
nhdi nay thuong dugc goi la pha lién két (bonded phase). Thong dung nhat la céc loai
pha tinh RP-18, RP-8 véi pha tinh twong (rng la mdt mach hydrocarbon c6 18 hay 8
carbon. Céc pha tinh khéc it dugc st dung hon.

Dung méi (pha ddng) diing trong HPLC (pha d&o) théng dung nhét 1a hdn hop nuéc -
methanol hodc nuéc - acetonitril véi cac ti 18 khac nhau. Dé tdng kha nang phan giai
cac chat c6 kha nang phan ly, cac dung dich dém véi pH khac nhau hay cac acid (acid
trifluoroacetic, acetic, formic) hay cac chat kiém hitu co c6 thé dugc thém vao pha
dong. V6i cac pha tinh sic ky khac, dc biét la sdc ky hdp phu, c6 thé s dung nhiéu
hé dung mdi khac nhau.

Detector

C6 kha nhiéu loai detector dwgc st dung trong viéc phat hién céc chét tach ra khoéi cot
séc ky 16ng cao ap. Cac detector phat hién su thay d6i cac dic tinh ctia dung dich rira
gidi nhuv detector chi s6 khiac xa (reflective index, RI), detector dién hoa
(electrochemical detector), detector tan xa bay hoi (evaporating light scattering
detector, ELSD), detector UV-Vis don budc song (UV detector) hay detector .huynh
quang (fluorescence detector) cho biét c6 cac chat ra khoi cot vao nhirng thoi diém nhat
dinh. Céac detector quang phd nhuw detector ddy diod quang {photodiode array, PDA),
khoi phd (MS) hay cong hudng tlr hat nhan (NMR) ngoai viéc cho biét cac chat ra khai

1UPLC la tén b&o hd clia hé théng sic ky long siéu hiéu ndng clia hang Waters. Dé chi chung ky thuat
nay, nguoi ta c6 xu hwéng dung thuat nglr UHPLC {ultra high pressure liquid chromatography). Cac hang
san xudt may séc ky khac st dung céc tén goi khac nhu UFLC {ultra fast liquid chromatography) dé chi
cac hé théng HPLC phan tich nhanh, hiéu qua cao vai nhiihg céi tién vé pha tinh va/hodc tang ap suat
bom ddy dung méi.
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cot theo thoi gian trén sic ky dd truyén théng con cho biét thém nhung théng tin
quan trong khéac vé chat dugc tach ra, do la phé cla cac chit. Cac thong tin nay rat co
ich va tang dd tin cly cla viéc nhan dinh cac chét, so sanh v6i chdt chuan. Phan Ion
cac detector st dung trong HPLC khong pha huy cac chat (ngoai trlr MS). Céc hé
théng sac ky hién dai ¢ thé ghép ndi tiép hay song song nhiéu detector véi nhau dé co
thém théng tin xac dinh cac chat.

Ung dung trong phan tich duoc liéu

Sac ky 16ng cao 4p co rat nhiéu &ng dung trong nghién cttu cac hop chit tu
nhién néi chung va nghién cttu duoc lidu noi riéng. Uu diém 1én nhét cia sac ky
long cao ap la c6 thé phan tich dwoc rdt nhiéu loai hop chd't khac nhau. Tuy
hiéu nang tach cla sic ky 16ng cao ap khong cao bang séc ky khi nhung kha
nidng phan tich cta né rong hon rdt nhidu. Co6 thé dung sic ky 16ng cao &p dé
phan tich cac chat tir chat phan cuc t6i khong phan cuc, tir cAc chat bay hoi t6i
céc chat khong bay hoi, tir cac chét trung tinh téi cac chat dién ly. Tinh linh
hoat cla sic ky 1dng cao &p ciing cao hrtn cac phwrong phap khac nho cac cd ché
tach, pha tinh va pha dong da dang phong phu V6i hiéu néang tach cao, kha
niang phan tich rong nhu vay, séc ky léng cao &4p hién van la lya chon uu tién
trong phan tich hay diéu ché cac chat.

Sac ky 16ng cao 4p thwong duoc sir dung nhét trong dinh lwong riéiig 1é cac
chét trong hdn hop phirc tap cda dich chiét dugc lieu khi so sanh dién tich dinh
véi chit chudn trong cung diéu kién phan tich. V6i pha tinh ngay cang dugc
hoan thién va déi moi dé nang cao hiéu nang tach, detector ngay cang nhay, séc
ky 16ng cao 4p ngay nay c6 thé dé dang phan tich cac chét trong hon hop & mic
ppm t&éippb, thdm chippt.

Sac ky 16ng cao 4p hién nay ciing dang dwoc quan tdm trong phan tich
diém chi céac chat trong hon hop. V6i sac ky diém chi, nguoi ta cd thé xac dinh
ngudn goc xudt x& cla dugc liéu, phan biét dwoc liéu véi cac loai trong cén, xac
dinh cac nguyén liéu khac pha tron vao dugc liéu, xac dinh cac san pham dugc
liéu nhai, gid mao nhin hiéu... So v&i sic ky 16p méng, sic ky 16ng cao ap co
hiéu ndng tach cao hon nén cho cac két qua diém chi chi tiét va nhiéu gia tri
hon. Khi két hop v6i cac thiét bi quang phd hién dai, sic ky 16ng cao &4p cung
cdp nhiéu théng tin gia tri trong viéc xac dinh cac chat. Nhiéu nha nghién ctu
hién nay slr dung cac thiét bi ghép néi LC-MS-NMR-CD dé phén tich thanh
phan céac dich chiét va xac dinh cdu trac cac chét trong hdn hop ma khong can
tach riéng cac chat.

M@t (ing dung khéc cia sic Ky 16ng cao ap la phan 1ap céc chét tinh khiét
(HPLC diéu ché). V& nguyén téic, sic ky 1dng cao ap didu ché chia sé moi nguyén
Iy ctia HPLC phan tich. DBiém khéc biét duy nhét 1a hé thong sit dung cot sac ky
I6n hon, véi lugng pha tinh nhigu hon dé c6 thé phan tich dugc nhidu mau hon
va cac chat tach ra khoi cot duoc thu lai dé co duoc cac chét tinh khiét. Theo
truyén thong, céc cot cé duong kinh trong 16n hon 4,7 mm cd thé dugc xem la cot
ban diéu ché. Cac c6t diéu ché quy md phong thi nghiém cé kich thwéc thay doi
tlr 1 cm - 10 cm. Trong quy md cong nghiép, cac cot sic ky 16ng cao &p diéu ché
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c6 thé c6 duong kinh trong t¢i 100 cm. So véi sic ky cot cd dién, sic ky 1ong cao
ap co chi phi cao hon nén thuong chi str dung trong céac trweong hop khdéng tach
dugc bang cac phwong phap sac ky cot thong thuong hay MPLC.

4. S&c ky khi

Sac ky khi 1a phvong phap sdc ky ma pha dong 16ng duoc thay bang mot
dong khi lién tuc chay qua pha tinh. Céac chat duoc tach ra khoi hdn hop boi
tvong tdc khac nhau cda ching voéi pha tinh. Do kha ndng hoa tan rat kém cuda
chat khi, dong khi nay khéng déng vai trd cia mot pha dong thuc sw trong hé
thong sac ky. N6 chi 1am nhiém vu 16i cudn, cac chét trong pha hoi chay doc theo
pha tinh dé ching c6 thé tvong tac vai pha tinh. Vi thé, dong khi chay trong cot
séc ky khi chi duoc goi 1a khi mang. Déng vai trd ddy cac chét ra khoi pha tinh
trong sac ky khi chinh fa nhiét do. Cac chat co nhiét do s6i khac nhau sé bi luu
gitr hay bi 16i cudn bdi dong khi mang khac nhau. Tir d6 cac chét tach ra khoi
nhau. Do phai dugc hoa hoi dé c6 thé dugc 16i cudn di badi dong khi mang, chi
nhitng chat bay hoi mai c6 thé dugc phan tach. Vi vay, sic ky khi chi ap dung
dwoc cho cac chét co kha ning bay hoi & nhiét do tién hanh sac ky.

Cé&u tao clia mot hé thong sic ky khi hién dai bao gdm nhitng thanh phan
chinh sau: (a) Khi mang va hé thdng digu chinh khi, (b) céng bom mau va thiét
bi bom mau, (c) cot sic ky, (d) budng cot, (e) detector va (0 may tinh dung dé
diéu khién thiét bi, ghi nhan va luvu trir két qua.

4.1. Khimang va hé théng diéu chinh khi

Céc khi mang théng dung nhat la nito va heli. Nito ré tién va sén c6 hon so voi heli.
Heli cho hiéu qua tach thuvong cao hon. Khi mang phai khong dugc cé cac khi la khac
anh hwdng t6i phan tich nhuw twong tac véi cac chat phan tich, véi pha tinh hay tao
nén céac peak la trong sic ky do. D6 tinh khiét cia cac khi théng thuong phai cao hon
99,95%. Céc chat khong duwgc phép ¢6 trong khi mang la oxy, khi carbonic, hoi nudc va
céc halogen. Chung phai duoc loc truvdc khi dwa vao hé thdng sic ky bdi hé théng loc.

DEé cb duoc téec do dong tdi wu, mot hé thong do va diéu chinh &p suét, lvu lvong khi
dwoc siv dung. Hé thong nay cho phép diéu chinh lwvu lwgng/ap sudt dong khi vao cot
mot cach chinh xac theo yéu cau phan tich.

4.2. C6ng bom m&u va thiét bi bom m&u

La noi mau dudi dang 16ng duge bom vao hé théng, cdng bom mau duoc gia nhiét dé
cho tét ca cac thanh phan trong mau 16ng duoc hoa hoi va di vao hé théng. Véi sac ky
khi mao quén, lwvgng mau thwong khong vuot qua 10 lil. Voi séc ky khi cot nhdi, lvong
mau bom c6 thé 16n hon. Toan bd lwong mau bom vao sau khi dwgc hod hoi co thé di
vao cdt sac ky (bom méau khéng chia dong) hay chi mét lwgng nhat dinh hoi di vao cot
phan tich, phan con lai dugc ddy ra ngoai (bom mau chia dong).

Co6 thé bom mau vao c¢éng bdm mau bang tay véi mot xy lanh. Nguoi ta ciing ¢ thé ty
dong hoa bing mdt bd phan bom méau ty dong. Trong k§ thuat head space, mau duoc
hod hoi trong mét chai dung mau kin rdi duoc bém vao hé théng sic ky duéi dang kh.
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4.3. Cotsac ky

Dang c6 dién nhat cda cot sdc ky khi 1a ¢t nhdi voi mot cdt thuy tinh hay thép khong
ri hé hai dau c6 dwong kinh trong 2 - 4 mm, dai 1«4 m, bén trong nhdi day pha tinh.
Tuy nhién, ngay nay phan Ién (trén 90 %) cac cot sac ky ki 1a cot mao quan. Cot mao
quan thudng duge lam bang silica nung chay c6 dwong kinh trong tir 0,1 - 0,53 mm v6i
chiéu dai 10 - 100 m hay hon. Cac cot théng thuong c6 dwdng kinh trong 0,2 mm, 0,25
mm hay 0,32 mm véi chigu dai 25 - 60 m. Thanh trong ctia ¢cdt mao quan co thé trang
Ién mot I6p pha tinh 1dng véi bé day 0,2 <5 fim (wall coated open tubular, WCOT) hay
dwgc phd mot 16p hat ¢c6 mot 16p pha tinh 16ng bao quanh (suport coated open tubular,
SCOT) hoac mot I6p pha tinh x6p cla chat hdp phu hay ray phan t& (porous layer
open tubular, PLOT)... loai ¢t mao quan théng dung nhat hién nay la WCOT. So voi
¢6t nhdi, c6t mao quan c6 hiéu nang tach cao hon rat nhiéu. Moét c6t mao quan 60 m
¢6 thé co6 180.000 - 300.000 dia ly thuyét so vdi 4000 dia ly thuyét cha c6t nhdi (2m).
Loai cot nhdi ¢d duong kinh nhd hon (microbore] 0,75 mm) dwgc xem nhu la dang
trung gian gitta cot nhoi va cot mao quan.

Pha tinh trong sic ky khi ciing kha da dang. Cac pha tinh r&n véi co ché hap phu
(silica gel, nhdm oxyd), ray phan tlr hay gdp trong cot nhoi. Tuy nhién, pha tinh phd
bién nhat la pha tinh 16ng theo co ché phan bd. Pha tinh 16ng cé thé dwoc phd [én mot
gid mang trong cot nhdi hay trang lén thanh trong ctia c6t mao quan.

Lwong pha tinh trong cdt cang 16n, kha nang tach va lwgng mau c6 thé phan tich cta
c6t cang cao. Trong c6t nhoi, lwgng pha tinh ¢ thé chiém t6i 25 % khéi lwgng cla vat
liéu nhoi cot.

Céc chat 1éng st dung lam pha tinh cling kha da dang vé ngudn goc va do phan cuc.
Hai loai pha tinh théng dung nhét la dan chat cta polysiloxan va polyethylen glycon.
Céc dan chat polysiloxan (methyl polyloxan, cac hén hop clia methyl polysiloxan,
phenyl polysiloxan va cyano polysiloxan) c¢6 do phan cuwc tr kém téi trung binh. Céc
polyethylen giycon la pha tinh phan cuc. Tén goi cla pha tinh khac nhau theo héang
san xudt nhv ov, SE hay DB... cho céc loai dan chét polysiloxan, Carbowax, CP-wax
hay DB-wax... cho polyethylen glycon véi cac chir s6 dirng sau dé chi loai polysiloxan
hay polyethylen glycon si* dung. Cac pha tinh khac nhuw dau apiezon, squalen, cac
alcol c6 dd sbi cao va nhitng ester clia ching... cling dugc s dung. Méi pha tinh déu
¢6 nhirng nhiét do gi¢i han cla ching, vuot qua nhiét dé nay sé lam pha tinh mau hw
héng. Céc dan chét polysiloxan, nhiét dd thuong khong duge qua 340 - 360°C, con VBi
polyethylen glycon, nhiét do thwong khéng dugc qua 250°c.

4.4.Budng cot

Nhiét do la mot yéu t6 coé y nghia quan trong trong viéc tach cac chat clia quéa trinh
sac ky khi. Trong su6t qua trinh phan tich, nhiét do clia cot phai dong déu trén toan
bo cot. Nhiét do cot phai On dinh, chinh xac va thay déi duoc theo yéu cau phan tich.
Phan tich sic ky khi c6 thé duoc thwc hién trong didu kién ddng nhiét (isothermal)
hay nhiét d6 ting dan theo chwong trinh nhiét {gradient), D€ dat dwoc digu nay, toan
bo cot sdc ky duoc -dat trong mot khoang kin duoc goi ia budng cot. Budng cdt duoc
cach nhiét va cé céc thiét bi gia nhiét, theo ddi nhiét do va phan phéi nhiét, gitr cho
m nhiét do cdt phan tich dong déu, 6n dinh va tuan theo yéu cau phan tich.
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4.5. Detector
Co6 nhidu loai detector khac nhau st dung trong sic ky khi. Detector ph6 bién nhat
hién nay la detector ion hod ngon Ira (flame ionization detector, FID), day la loai
detector phd théng, phat hién duoc hau hét cac chat phan tich, nhay va cé khoang
tuyén tinh dong hoc kha rdng, thich hgp cho viéc dinh lvgng. Loai nay cd thiét ké don
gidn va cling tuong déi ré tién. Detector MS v6i nhiéu k§ tHuat do khac nhau ngay
cang trd nén phd biét hon vi tinh higu dung ctia n6. N6 phat hién dugc rét nhigu chat
nhung cling 1a mot detector réat chon loc khi st dung k§ thuat phat hién chon loc ion.

Phé khéi c6 do nhay cao va khoang tuyén tinh dong hoc 16n thich hop cho viéc dinh

Iwgng. Detector MS con cung cdp nhirng théng tin hru ich vé khoi lvgng phan tir va

cac phan manh dé xac dinh cau truc cac chat.

Ngoai ra, con c6 cac detector phé thong hay dac hiéu khac thich hgp cho tirng nhém

hop chét. Tuy nhién, cac detector nay it phé bién.

DEé xac dinh mot chat nao do, ngoai thoi gian Iwu (t, ngudi ta con st dung chisdlwu

Kovats (hay con dugc goi la chi s6'Kovats hay chi s6'lvu). So véi tr, chi s6’lvu Kovats

6n dinh hon do bu trir dwgc nhitng sai léch do thiét bi va diéu kién phan tich. D& xac

dinh chi s6 lvu Kovats clia mot chat, nguoi ta tién hanh sac ky chat dé véi 2 chét
chuén 1a hydrocarbon dwoc chon sao cho mot chat dwoc riva giai triedc va chat con lai
dugc rira gidi ra sau chat can xac dinh. Chi s6 Kovats dwoc tinh dya trén méi lién hé

(logarit) chia thé tich Iwu (thoi gian lwu) hiéu chinh clia chat do vai 2 chat chuén.

Sac ky khi 1a phwong phap c6 hiéu nang tach rat cao, cao hon nhiéu so voi
HPLC. N6 c6 thé phan'tich nhitng hon hop rét phitc tap ma HPLC khong phan
tich néi.

Tuy nhién, nhugc diém cla séc ky khi 1a phuong phap nay chi cé thé sk
dung cho phéan tich cac chat bay hoi. Cac chéat khdng bay hdi & nhiét do phan
tich (thuong khong qua 300°C) mudn phan tich dwgc can phai bién doi thanh
dan chét bay hoi bang cach ether hoa (methyl hoa, tolyl hod, silyl hoa). Diéu
nay lam han ché kha ndng ¢ng dung cda sic ky khi.1Mic di van co thé st
dung trong sac ky diéu ché& nhung trén thuc té, sic ky khi gan nhw chi dung
trong phan tich dinh tinh va dinh lvgng.

Trong phan tich dvoc liéu, sic ky khi rdt thich hgp cho phan tich tinh dau
va céac chat bay hoi. Déc biét, khi két hgp vai pho khdi ké va thw vién pho, hé
thdng GC-MS c6 thé phan tich va cho biét thanh phan cla tinh dau va cac chat
bay hoi rdt nhanh va hiéu qua. Cac két qua phan tich khdi pho trén, hé thong sé
dugc so sanh vai mot co so div liéu vé khoi phé ESI-MS (dugc goi la thwy vién
phd) dé xac dinh cac chat phan tich.

1S&c ky long qué i han {super-critical fluid chromatography, SFC) dugc xem nhu 1a trung gian gitta GC
va HPLC. SFC str dung chét ldng qua téi han (thudng 1a C02) lam pha déng va strdung cot sac ky voi pha
tinh tuong tw HPLC. NG séc ky dwoc céac chat khéng bay hoi va kha& nang phan giadi cao hon HPLC. Tuy
nhién, SFC ciing c6 nhitng han ché. Viéc duy tri nhiét do va ap suét 6n dinh trong 1 hé gi*a cac an phan
tichva so sanh gitta cac két qua phan Uthtrén cac may khac nhau c6 nhitng kho khan.
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C6 nhiéu thw vién pho khac nhau nhwng 16n va thuedong duoc st dung nhat la the vién
phd NIST. Hién nay la phién ban NIST-08 cua Vién Tiéu chudn va Cong nghé Qudc
gia, My (National Institute ofStandards & Technology). Thu vién c6 220.460 phd khoi
EI-MS cta 192.108 hdp chéat thudc cac nhdm: (a) Thudc, chat chuyén hoa va chat doc
(b) Thudc trir sdu va trir ndm, (c) cac chat hiru co trong dat, nwac va khong khi, (d)
aminoacid, di- va tri-peptid, (e) c4c tap chat thong thuong va (f) cac dan chét phan
tich ctia cadc nhom trén. Thuw vién con co 14.802 phé MS/MS clia 5.308 ion (3.898
cation va 1.410 anion) va 224.038 chi s0' lvu Kovats clia 21.847 chat trén ca cot khong
phan cuc va phéan cuc.'

Mot ’ng dung khac hién nay ciling dugc quan tam la phan tich duw lvgng
cac chat bao vé thuc vat con lai trén duwoc liéu, dioxin va cac chat doc hai trong
thyc phdm, lugng dung méi ton dw trong thubc, cac chdt 6 nhiém madi tredng,
doc hai cho strc khoé con nguoi (cac hgp chat thom da vong...). Cac chéat nay
thuwong ton tai v8i mot lugng rdt nhd trong hdn hop phic tap, rat kho dé phat
hién, dinh danh ciing nhu dinh lwvgng chiing bang cac phuong phap sac ky khac.

5. Dién di mao quan

Dién di la mot phvong phap phan tich dva trén sv khac nhau vé do linh
dong dién di (linh d6 dién di, electrophoretic mobility, n) cta hai hay nhiéu chat
hay tiéu phan tinh dién trong dién truvong.

Khi m6t dung dich cac chat dwoc dat trong mot dién trwong, cac chét phan
ly thanh ion hay c6 kha nang tao cac tiéu phan tinh dién sé dich chiryén vé phia
dién cyc trai ddu véi nd. Téc do dich chuyén cla cac ion trong hé thong phu
thudc vao do 16n cda dién truong, ban chdt cta chat phan tich va mot sé yéu to"
khac clia moi truong phan tich. Trong cling mot hé, toc do dich chuyén cla céc
chét phu thudc vao do linh dong dién di cla chat dé. Cac chat c6 dién tich va
/hodc hinh dang va kich thwéc phan t& khac nhau sé dich chuyén véi toc do
khac nhau trong dién trvong va tach khéi nhau trong hé dién di.

C6 2 phuwong thire dién di chinh la dién di trén mat phéng va dién di mao quan. Bién
di trén méat phang la phuong phéap dién di dwoc &p dung sém nhat. Ban dién di la mot
mat phdng duoc trang bdi 1 18p gel (tinh bot, agar, agarose hay polyacrilamid), mot
I6p gidy loc hay 1 ban mong trai silicagel, cellulose, cellulose acetat, nitrocellulose.
Tat ca duge tdm dung dich dém. Lop gel, gidy hay silica gel... chi 1am nhiém vu gia
mang dé gitt dung dich dém 1a méi trwdng dé cho cac ion dich chuyén. Mau thir duoc
dwa Ién I6p gel. Hai cuc clla mét dién trudng manh tao boi dong dién mot chiéu dugc
&p trén 2 dau doi dién cua I6p gel lam céc chat dich chuyén vé cuc trai ddu tao nén
cac bang trén ban dién di. Cac bang nay co thé dwoc phat hién bing mau séac trong
anh sang thuong, trong anh sang tlr ngoai hay dung cac thudc th* tao mau hay tao
thanh céc chat phat huynh quang. Do hiéu ¢ng sinh nhiét Joule, dién thé &p dung
trong dién di trén mit phéng thuwong chi trong khoang 15-40 v/icm dé tranh sy tang
nhiét qua mic lam khd dung dich dém trén ban dién di. C6 nhiéu ky thuat khac nhau
duoc st dung trong dién di trén mat phéng.
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Trong dién di mao quan (Electrophoresis, CE), cac chat duwgc phan tach
trong modt mao quan silica nung chay dwoc chira day dwng dich dién giai. Bwong
kinh trong clia mao quan thwong tir 20 - 100 um, chiéu dai mao quan thay déi
thuong l1a 20 - 30 cm ké tir déu vao dén detector. Chiéu dai t6i da clia mao quan
la 100 cm. Hai dau 6ng mao quan dugc nhing vao 2 coc dyng dung dich dién
giai. 0 gan mot dau cla mao quan dugc gan voi detector. Hai dau mao quan
duoc ndi voi hai cwc ctia ngudn dién mot chiéu (co thé thay ddi dién thé duogc) co
dién thé thuwdong vao khoang 5-30 KV (co thé t&i 800 v/icm). Dién thé cang 16n
cac chét dich chuyén, cang nhanh nhung cé thé khéng kip tach ra khoi nhau.
Thay d6i dién thé co thé dat dugc viéc phan tach tdt trong thoi gian ngdn nhat.

Trong CE, tat ca céc ion déu dich chuyén vé phia cwc &m (cathod) mac du lyc dién di
lam céc ion duong va am dich chuyén nguoc chiéu nhau. Hién twong nay Ia do dong
dién thdm (electroosmotic flow, EOF) sinh ra trong dung dich dém trong long mao
quan, silica nung chay. Dong dién thdm nay dich chuyén vé cathod voi téc do co thé téi
2 mm/s va phu thudc vao pH, do nhét clia moi trvdng... va thwong lén hon tée do dich
chuyén clia cac ion theo linh do dién di. Nhu vay, cac ion dwong sé dich chuyén nhanh
hon t6c do dién di von c6 clia nd, cac chat trung tich sé dich chuyén voi t6c~ do cua
dong dién thdm con cac ion 4m s& dich chuyén cham hon va nguoc chiéu voi chiéu
dién di. Cac chat khac nhau sé tach ra khdi nhau va dich chuyén qua detector dé dugc
phat hién va ghi lai thanh dién di do.

Céc dctector str dung trong dién di cling rat phong pht va cé dé nhay cao.
Detector thdng dung nhét van Ia detector tl ngoai. Detector c6 thé gan truc tiép
trén mao quan, dung mao quan nhu té bao do hay dung céc té bao do riéng biét.
Nhuoc diém cla phuong phap do truc ti€p trén mao quan la do nhay thap do
quang duong ngén. Cac detector huynh quang, laser, dién hoa hay dan dién...
cling duoc st dung. Viéc két ndi may dién di mao quan vai khoi pho ké co nhirng
khé khan nhéat dinh vé giao dién. Tuy nhién céc thiét bi CE-MS hién, d& co6 mat
trén thi trwong, tdng kha nang (¢ng dung cla dién di mao quan. Ky thuat ion
hoéa trong CE-MS chu yéu la k¥ thuat phun dién {electro spray ionization, ESI).
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Trong dién di mao quan, cac ky thuat dién di sau dugc stv dung:

Dién di vung (zone electrophoresis) l1a k§ thuat don giadn va dugc ap dung rong réi
nhét hién nay trong ca dién di trén mé&t phéng va mao quan. Trén mao quan, k¥
thuat nay duoc goi la dién di mao quén vung (capillary zone electrophoresis, CZE).
Viéc thém vao dung dich dém mot so' chat sé cho cac k¥ that dién di méi nhw MECK,
CIEF.CSE.

Sac ky dién dong micell {micellar electrokinetic chromatography, MEKC)1la mot
phwong phap dién di trong d6 mau thir duoc tach ra boi sy phan bd'khéac nhau cia
ching trong cac micell (dwgc xem nhw la mét pha tinh gid) va dung dich dém (pha
dong). Trong MEKC, cac chat hoat dong bé mat dugc thém vao dung dich dém &
ndng dd lén hon ndng dd micell téi han. Trong phan 16n trudng hop, MEKC duoc
ti€én hanh trong moéi treong kieém. Natri dodecyl sulfat (SDS) la chat hoat dong bé
mat thwong st dung nhat.

Sac ky dién dong vi nhii twong (microemuision electrokinetic chromatography,
MEEKC) cd thé xem nhu mgt k§ thuat mé rong cila MEKC. MEEKC sl dung céc vi
nhii twong (thwong la dau7nuéc) lam pha tinh gia. MEEKG linh dong va hiéu qua
hon MEKC, cé thé ding cho ca chét phan iy va trung tinh nay lrong phan tich
quang hoat. MEEKC duoc dling nhiéu trong phan tich duwoc pham.

S&c ky dién di mao quan (capillary electrochromatography, CEC): 1a mot k¥ thuéat
mdi dugc phat trién gan day st dung dong dién thdm dé dwa dung modi rda giai di
qua pha tinh clia c6t nhdi HPLC c6 dung mdi. CEC str dung thiét bi dién di thdng
thuong nhung c6 thém wu diém la viéc ghép ndi v6i detector khéi phé dé dang hdn so
voi dién di mao quan thong thuong. Cac chéat trung tinh ciing c6 thé phan tach véi
hiéu qua réat cao trong k¥ thuat nay.

bién di ray mao quan {capillary sieving electrophoresis, CSE): Trong dién di ray
mao quan, dung dich dém duwogc thém vao nhitng chat c6 tac dung can tré vat ly sy di
chuyén clia cac phan t& nhue polyethylen oxyd hay dextran. Cac phan tr 16n nhuw
protein sé di chuyén cham hon do ma sat hay can trd bdi cac chat nay. Mde do bi can
tré phu thudc vao khéi lwvgng hay ban kinh thiy dong cla phan t&. Néu thém vao
mdi treong dién di cac chat co cdu tric mang 3 chigu twong tw nhu sic ky loc gel ta
c6 Dién di gel mao quan (capillary gel electrophoresis, CGE). Tuy nhién, trong dién
di mao quan, CSE cho két qua I1&p lai va tin cay hon, dé thay thé sau khi dién di nén
dwgc st dung rong rdi hon trong phan tich protein. [Guttman A J Chromatogr Sci
2003-41:449-59]

Ngoai cac ky thuat trén, mOt,sﬁ'ky that dién di mao quan khac cling duoc s6 dung,
Vi du nhu: Dién di hoi tu dang dién (isoelectric focusing, IEF), Dién di dang toc
(isotachophoresis, ITP)...

bién di mao quan cé hiéu lyc phan tach rat cao. Mot trong nhitng yéu té quan trong
la cac chat duoc di chuyén dong déu trong mao quan tao nén cac bang dich chuyén
cht khéng phai céc ving dich chuyén dang parabol nhw trong sac ky léng cao ap.
Diéu nay han ché sy dan rong cac bang phan tach, tao nén cac dinh hep trén dién di
do lam cho dung luvgng peak cla dién di cao hon, dong nghta voi dé phan giai cao hon.
Khi chon dugc cac digu kién dién di thich hop, do phan giai cia phwong phap co thé
dat duoc rat cao. SG dia ly thuyét trong mot hé dién di mao quan co thé dat téi hang
trdm ngan (thuong 1a 100.000 —250.000 dia ly thuyét), tham chi hang triéu (cé thé toi

1Con dugc goi 'a sic ky mao quan dién dong micell (micellar electrokinetic capillary chromatography, MECC)



Pai cuong vé duoc ligu hoc

30.000.000 dfia iy thuyét trong CGE céac oligonucleotid). Do c&c dinh cla cac chat tach
ra hep hon nén chiing c6 cwong do 16n hon, gép phan lam tang do nhay ctia phudng
phap. Phuong phap dién di nguyén thuy (dién di ving) vén chi &p dung cho cac chat
ion hod. Vi thé, trong mdt hdn hop phirc tap gdbm cé céac chat dién ly va trung tinh, chi
¢ cac chat dién ly di chuyén lam cho dién di db trd nén don gian hon, thich hgp hon

V@i viéc dinh lwong. Thiét bi dién di mao quan twong ddi don gian, viéc st dung ciing

it ton kém vé vat tu tiéu hao hon cac phurong phéap sac ky khéc.

Pién di mao quan cling c6 nhitng nhuoc diém so voi cac phwong phap sic ky khac.

Pién di mao quan chl yéu duwoc dung cho cac chét co thé dién ly. Méac du cac k§ thuat

dién di c6 thé phan tach dugc cac phan tlr khdng ion hod nhung viéc phéat trién

phuwong phap va ap dung ching trong phan tich cac hgp chéat ty nhién con twong doi
han ché. So voi sic ky 16ng, viéc chon céc diéu kién phan tich (dung dich dém, dién
thé) ciing han ché va it linh dong hon so voi lwa chon dung méi va pha tinh sac ky.

Ky thuat dién di dd dwoc a4p dung vao phan tich cac hop chéat ty nhién,
(alkaloid, acid amin...) tr kha som (gitta nhirng nam 1950) vGi dién di trén mat
phang. Tuy nhién, do khéng thuan tién bang sac ky l6p méng va HPLC phat
trién sau dé (1970) nén it duoc st dung. Ky thuat nay hién nay chl yéu dwoc sl
dung trong phan tich cdc dai phan t& (protein, polysaccharid, vat liéu di
truyén...) trong sinh hod, Iam sang va cac Iinh vuc lién quan.

TU khi cac thiét bi dién di mao quan dwoc thvong mai hod vao nam 1987,
vGi cac wu diém trong phan tich cac phan tl nho, dién di mao quan da thu hat
st quan tdm cua cac nha phan tich hoa hgp chét tw nhién. Trong céc hOp chat
tw nhién, cac hop chat phenol, alcaloid, cac acid, acid amin rdt thich hop véi
phan tich dién di mao quan ca vé dinh tinh va dinh lvong. Cac k¥ thuat dién di
thvong si dung trong phan tich dwoc liéu la CZE, MEKC va CEC.

CHIET XUAT VA PHAN LAP CAC CHAT TU DUOC LIEU

I. CHIET XUAT
Chiét xuéat la phwong phap st dung dung moi dé ldy cac chat tan ra khoi
cac mo thyc vat. sdn pham thu duoc cla qua trinh chiét xuét 1a mét dung dich
cla céc chat tan hoa tan trong dung moi. Dung dich nay dwgc goi la dich chiét.
Co ba qua trinh quan trong dong thoi xay ra trong chiét xuét Ia:
- Sy hoa tan cda chdt tan vao dung moi.
- Sy khuéch tan cla chéat tan trong dung moi.
- S dich chuyén cla cac phan tir chat tan qua vach té bao thuc vat.
Céc yéu td anh hudng Ién ba qua trinh nay (ban chat cda chéat tan, dung
mdi, nhiét do, ap sudt, cdu tao clia vach té bao, kich thwdc ti€u phan bét duoc
liéu ...) sé quyét dinh chat lwgng va hiéu qua cta qué trinh chiét xuat.
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Nguyén liéu trudc khi chiét xudt can kiénv tra v& mat thuc vat xem cd
dang loai, ddi khi con dang th* hay ching ma ta can hay khong, can ghi ro noi
thu hai thoi gian thu hai. Tay theo trvong hop'ina dat van dé thoi vu thu hai,
dé dam bao hoat chdt mong muén c6 ham lvgng cao nhat. Dugc liéu sau do co
thé 1am kho hodc dé twoi ma chiét. Nhiéu hoat chét rat dé bi bién ddi trong qué
trinh lam kho hodc ngay khi con twoi néu khong xir ly défdiét enzym (xem phan
on dinh duoc liéu). Kich thwdc cla bét dwoc liéu cling 1a mét yéu to' quan trong
anh hudng téi chat lwgng va hiéu qua cla qué trinh chiét.

Co rat nhiéu ky thuéat va thiét bi chiét khac nhau dugc ap dung cho hai
phuong phap chiét trén nhu: chiét & nhiét do thwong (ngadm lanh, ngdm kiét &
nhiét do thuong) hay nhiét do cao (chiét néng, hdm, sic, ngdm kiét nong); chiét
vOi cac thiét bi nhuv soxhlet, kumagawa... tuy yéu cau, diéu kién ma lva chon k¥§
thuat chiét thich hop.

Céc phuong phép chiét gdm cé ngdm va ngdm kiét. Trong phuong phap ngam duoc
lieu dwoc ngdm trong 1 lvgng thira dung moi trone mdt thoi gian nhat dinh dé cac
chéat tan trong duoc liéu hoa tan vao dung méi. Dich chiét sau d6 dwogc rat hét ra va
dung moi méi dwgc thém vao va qua trinh ngam - chiét dugc lap lai cho t6i khi 1dy hét
cac chat khoi dugc liéu. Trong phurong phap ngdm kiét, dung mdi duoc dich chuyén
trong khdéi dugc liéu theo mdt chiéu xac dinh véi 1 tdc do nhat dinh. Trong qué trinh
dich chuyén, céc chét tan trong dugc liéu tan vao dung méi va ndng do dung dich ting
dan cho téi khi b&o hoa & dau kia cta khoi dwoc lieu. Nhw vay, ngdm kiét la 1 qua
trinh chiét nguoc dong véi ndng do dich chiét tang dan tlr dau t6i cudi khéi duoc liéu.
Dung moi mai tiép xic véi dugc liéu cé lwvgng hoat chat thdp nhat do vay qua trinh
chiét duoc thuc hién hoan toan hon.
Dung moi chiét cling tuy theo tirng loai hoat chat ma chon cho thich hgp. vé nguyén
thc, dé chiét cac chat phan cuc (cac glycosid, cac mudi cla alcaloid, cac hop chét
polyphenol...) thi phai st dung cac dung mdi phan cuc. Pe chiét cac chat kém phan
cuc (chat béo, tinh dau, carotenoid, cac triterpen va steroid tv do...) thi phai s dung
cac dung méi kém phan cuc. Trén thuc té, con véi cac dd con khac nhau la dung moi
hay dugc dung, cén co thé hoa tan dugc nhiéu nhém hoat chat, khong doc, ré tién va
dé kiém. Trong mét vai truong hop, duoc lidu tuoi dugc tha tir tir trong cdn sdi vira dé
diét enzym vira dé hoa tan hoat chét.

Ngoai cac k¥ thuat chiét c6 dién nhu trén, cac k¥ thuat chiét méi nhuv chiét
voi sy hd tro clia song siéu am, vi song, chiét chat 16ng qua t&i han, chiét dudi
4p sudt cao v.v... d& duoc phat trién dé nang cao hiéu qua ciing nhu chét luong
chiét xuat.

Chiét v&i sw ho tro chia siéu am

Trong quéa trinh chiét xuat, doi khi séng siéu am ciing dugc ap dung dé
tdng hiéu qua chiét. Séng siéu am voéi tan s8'trén 20 KHz thuong dugce st dung.
So6ng siéu am c6 tdc dung lam tidng sw hoa tan clia chat tan vao dung mdi va
tang qua trinh khuyéch tan chdt tan. Song siéu am cwong dd cao cling cd thé
pha v& cau trac té bao, thic day qua trinh chiét.
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Chiét voi s hd trg cia séng siéu am thwong duoc st dung trong chudn bi mau phan
tich thay cho phwong phap ngdm lanh hay chiét Sohxlet ¢ dién. Khi d6, nguoi ta
nhang binh chiét vao trong 1 bé siéu am c6 chira UG séng siéu am phat ra tir cac
dau phat sé truyén qua mdi truong nwéc va di vao hon hop chiét. Trong chiét siéu am,
hon hop chiét véi dung mdi phan cuc sé nong 1én. Tuy nhién, nguoi ta cling cé thé gia
nhiét dé qua trinh chiét dwgc nhanh hon. Trong chiét xU@E & quy md I6n hon, dau
phat siéu am thuong dugc nhing trye ti€p vao binh chiét chra duwoc liéu. Do kha nang
xuyén sau kém nén viéc str dung thwong & quy mé phong thi nghiém.

Chiét voi sy ho tro clia vi séng

Khi chiéu btrc xa dién tlr & tan s6 2450 MHz (btkc xa trong vung vi séng cla
dai séng dién tlr) vao mdi truong cac chat phan cuc, cdc phan tlr sé chiu dong
thoi 2 tac dong: sw dan truyén ion va su quay ludng cuc dudi tac dung cla dién
truong. C4 hai tac dong nay lam sinh ra nhiét trong long khoi vat chat iam cho
viéc gia nhiét nhanh va hiéu qua hon rét nhiéu so v6i phuong phap dan nhiét
truyén théng.

Trong chiét xuat, khi chiéu xa vi song vao moi trwong cd chira cac tiéu
phan duoc liéu va dung mdi phan cuc, cac phan t&¢ dung moéi va cac chat phan
cwc sé dao dong va néng Ién nhanh chéng lam tdng kha nang hoa tan céac chét
vao dung mdi. Thém vao do, vi séng cling lam pha huy céu tric vach té bao thuc
vat iam céac cha't tan gidi phdng truc ti€ép vao dung moi chiét lam cho qua trinh
chiét chuyén thanh hoa tan don gian. Diéu nay lam cho viéc chiét xudt nhanh
hon nhung cling l1am cho dich chiét nhiéu tap chat hon.

Viéc st dung vi song hd tro viéc chiét xuat duoc lieu & quy mo phong thi nghiém dugc
&p dung thay thé cho chiét xuat truyén thong (nhw chiét bang Soxhlet) do rut ngan
thoi gian chiét xudng con tr vai chuc gidy toi 15 - 20 phat. Cling dé& co nhirng thiét bi
chiét vi sdng & quy md Ién. Chiét vgi sw ho trg cua vi.song cling ¢6 nhwgc diém do 1a
cac tap chat trong dich chiét nhigu hon, can co quy trinh loai tap ti€p theo. Thiét bi
chiét ho trg bang vi song dac biét thich hop cho chung cdt tinh dau bang phuong phap
16i cudn theo hoi nwde. Thoi gian chwng cat rat ngan dang ké, ham lugng tinh dau thu
dugc thudng cao hon va chét lvgng t6t hon do thoi gian tiép xuc véi nhiét ngan. Ciing
¢6 nhitng béo céo vé chiét xudt cac nhém hoat chét khac bang phwong phap nay nhu
chiét saponin, anthraquinon, alkaloid...

Co quan B&o vé mi trwong My dé chép thuén si dung k¥ thuét vi séng trong viéc chuén

bi mau cho phan tich cac chat hitu cd trong phan tich méi trwong (EPA Method 3546).

Chiét bang chat 1dng qué tdi han

Nhitng ndm gan day phwong phap chiét xudt bang chat 16ng qué téi hanl
{super‘critical fluid extraction, SFE) cling dugc 4p dung d€ chiét xudt trong
dinh tinh cling nhw cdng nghiép céac hop cha't tu nhién.

Nguyén tic cla phwong phap nay nhu sau: trong diéu kién &p sua't binh
thwong, khi nang nhiét do mét chat long téi diém sbi clia nd, chdt 1dng sé hoa

1 C6 tai liéu goi la chét 1éng siéu tdi han do chir super-
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hoi. Tuy nhién, néu tiép tuc tang nhiét do va dong thoi tang ap sudt cta hé 1én
qué mdt nhiét d6 va mot ap sudt nhat dinh nao do, nguoi ta sé thu dwoc mot
“chat 1dng” dac biét goi la chat I6ng qua téi han. Chat 16ng nay khong giéng voi
trang thai 1dng thdng thwdng ma mang ca déc tinh cuia ca chat khi va chéat 1dng.

Diém (&ng voi nhiét do va ap sudt) ma mot chat chuyén tir trang thai hoi sang trang
thai 16ng nay duoc goi la diém tdi han (critical point) cha cha't dé. Biém t6i han cla
nudc ¢ nhiét dd téi han (tj va ap sudt t6i han (pj twong &ng la 374,2°c va 220,5 bar;
v6i carbon dioxid te= 31,l°c va pc= 73,8 bar, vdi ethanol tc= 243,4°p va pc= 72 bar.
Do mang ca déc tinh clia chat khi va chat 1dng nén chat 1dng quéa tdi han c6 kha nang
hoa tan cac chat dong thoi cd dd nhot thdp va kha nang khuéch tan cao cd thé dung
dé hoa tan cac chat va (ng dung vao chiét xuat cac chat trong dugc liéu. Cac dac tinh
cla chét 18ng quéa tdi han (kha nang hoa tan cac chat, do nhét..) phu thudc vao nhiét
do va ap sudt. Thay d6i cac diéu kién nay sé& lam thay d6i dic tinh (d6 phan cuc, kha
nang hoa tan) cta chat I6ng quéa tdi han. Trong thuc té, nguoi ta thuc hién chiét trong
diéu kién cao hon diém toi han mét it.
Chat long thong dung nhét hién liay 1a CO, 16ng qua tdi han. CQ* cé diém t6i ban
thdp, ré tién, khong doc hai va than thién vai moi trvong, cé thé thu hoi, khong lam
tang hiéu &ng nha kinh. Khi chiét xuat hoat chéitﬁf duwoc liéu, C0216ng qua téi han
¢ lgi hon cac dwng mdi hitu co thdng thwong 6 cho it doc hai, nang cao hiéu sudt va
khdng dé lai dv lvgng dung mdi trong cao chiét. Ngoai ra qué trinh chiét xudt cé thé
tién hanh & nhiét do thdp nén khéng lam bién d6i nhitng thanh phan kém bén voi
nhiét do.
MGt trong nhitng nhwgc diém cla SFE la tinh phan cwc clla C0216ng qué t¢i han. 0
cac diéu kién chiét thong thuwong, co, léng qua téi han la mot dung moi kém phéan
cuc, do dé chi co thé dung dé chiét cac chat kém phan cuc. DE cai thién kha nang hoa
tan can chat phan cuc hon, trong qua trinh chiét xuat, nguoi ta tbém vao C02ldng
qué t¢i han mot lwong nhat dinh mot dung méi phan cuwc (nhw methanol) d€ thay doi
tinh phan cuc cla dung méi dé chiét cac chat phan cuc hon.

Chiét chat léng qua t6i han hién nay duoc ing dung trong nhiéu nganh &
quy mo cong nghiép (tr nhirng ndm 1978), trong nghién ctru va phan tich kiém
nghiém. Trong pham vi nghién ctu cay thubc, tdc gid dau tién (ng dung
phuong phéap nay Ia Stahl va cdng sy [Planta Med. , 1980, 40, 12]. Cac nhom hop
chét thich hop nhét dé chiét bang chit 16ng qua téi han l1a tinh dau, chét béo,
carotenoid va cac chat kém phan cuc khéac. V6i tinh dau, viéc chiét bang C02
Iéng qua t6i han cho hiéu xuét chiét cao, thoi gian chiét ngin va khong lam hu
hong cac chat nhay cam véi nhiét do. Tinh dau thu dugc co huvong thom gan voi
tw nhién nhat. Nguwoi ta ding carbon dioxyd va nitrogen oxyd hoa léng dé chiét
Xudt nhiéu loai hoat chat trong cay nhu alcaloid vi du loai cafein trong hat Ca
phé, chiét nhitng thanh phan cla hoa cdy Duong cam clc - Matricaria
chamomilla, hoa Cuc trir sau - Pyrethrum cinerariifolium... Bang phuong phéap
chiét nay hiéu suat pyrethrin dugc nang lén dén 50% so voi phuong phéap chiét
bang ether dau. Trong phong thi nghiém, SFE dugc dung dé chiét mau cho
phéan tich dv lwgng thudc trir su, cac chat hiru co doc hai trong méi trvong...
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Chiét dwaoi 4p suat cao
Mot ky thuat
chiét hién cling
duoc str dung trong
chiét xudt hién dai
la chiét du6i ap
Xudt cao
(ressurized liquid
extractionl* PLE).
Kha ndng hoa tan
cla cac chéat trong
dung mbéi  phu
thuéc nhiéu vao Binh hitng
nhiét do. Khi nhiét
dd tdng, kha ndng So d6 hé théng chiét dugi &p sudt
hoa tan cac chét
tang. Vi thé, trong chiét xuat, nguoi ta c6 xu hudng tang nhiét do dé gidam lugng
dung moi st dung va gidm thoi gian chiét. Tuy nhién, trong diéu kién binh
thuong, viéc tdng nhiét do chiét cé gidi han cda nd la nhiét do sbi cla dung mai.
Khi hoa hoi, dung méi khéng con kha nang hoa tan cac chat nira. Dé khac phuc
didu nay, nguoi ta tién hanh chiét cac chat dwdi ap sudt cao duwa vao nguyén tc:
nhiét do sbi cla chét 1dng tang khi 4p sudt tdng. Khi dé ta cd phwong phéap chiét
chat I6ng dudi &p sudt.
Khi nhiét dd tang Ién 10°c, khd nang hoa tan clia dung mdi tang Ién gap rudi. Trong
chiét duoi ap sudt, dung méi chiét dugc duwa téi nhiét dé va 4p sudt gan voi vang téi
han. Nhiét do va 4p sudt cao lam tdng kha nang hoa tan va khuéch tan ctia dung mai
dé cho viéc chiét xuat hiéu qua hon. Nhiét do chiét c6 thé thay ddi tlr 80 - 200°c va &p
sudt co thé tai 150 bar tuy theo loai dung mdi va chét can chiét.
So v6i SFE, PLE c¢6 sw linh hoat hon trong viéc lya chon dung mdi do do co thé chiét
c&c chat trong mot gi¢i han rong hon vé do phan cyc. Céc thiét bj cling khong can dat

A 2R

&p suét cao nghiém ngat nhu SFE nén dé dang ap dung thuec té trén quy mé idn hon.
PLE ciing d4 dugc st dung chinh thirc trong cac quy trinh chun bi mau phan tich cac
thudc trir c6, thude trir su va cac hydrocarbon thom da vong... cla co quan bao vé
moi treong (EPA Method 3454).

Trong nghién ctu va san xuat dwoc liéu, PLE d& dugc st dung dé chiét &
quy md phong thi nghiém, chudn bi mau phan tich hay chiét cac chat 6 quy md
I6n. Vi du, chiét dioxin bang toluen ho3c toluen + 5 % acid acetic (150°c, 150
bar), chiét chat béo trong cac hat c6 dau bang n-hexan (100°c, 100 bar), chiét
hypericin trong Hypericum perforatum bang acetonitril (100°c, 100 bar).

1 Con duoc goi 1a Accelerated Solvent Extraction - ASE, pressurized solvent extraction - PSE, pressurized
fluid extraction - PFE
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Mot bién thé clia PLE ciing duoc a4p dung trong chiét xuét duoc liéu 1a chiét bang
nwoc nong duwai ap sudt {pressurized hot water extraction, PHWE). Do diém tai han
ctia nwdc kha cao nén trong PHWE nguoi ta dung ip sudt thap hon nhiéu (chi vao
khoang 20 bar) & nhiét do thay dgi tir trén 100 - 200°c. D&c tinh (do phan cuc) cua
nwéc thay déi rat nhiéu trong digu kién nay lam cho nuwéc c6 thé chiét dwoc cac chat
kém phan cuc hon. Trong PHWE, su phan huy cac chét co thé xay ra.

I1.PHAN LAP CAC HOAT CHAT

Phan lap la tach riéng mot chét dudi dang tinh khiét ra khoi mot hdn hop.
Thanh phan cta mét dugc liéu thudng rat phirc tap, trong nhiéu truong hep, chi
mot hodc vai chat trong hon hop toan phan cia dwoc liéu dugc st dung lam
thudc, vi du, strychnin trong hat Ma tién, vincristin va vinblastin trong Dlra
can, paclitaxen trong Taxus, quinin va quinidin tir Canh kina... D& tach riéng
hoat chat hodc trong nghién cru mudn tach riéng cac chat dé xac dinh cau trdc,
lam chéat chuan, nghién ctu dwgc ly... nguoi ta can phai tién hanh phan lap
trng chét duéi dang tinh khiét.

C6 nhiéu phuong phéap dugc st dung dé phan 1ap céc chat tir mot hon hop.
C6 cac phuong phéap kinh dién nhu cac phuong phap két tinh phéan doan, chung
cat phan doan hay cac k¥ thuat sac ky hién dai v.v...

1. K&t tinh phan doan

Phrong phap dwa vao do hoa tan khac nhau cia tirng chét khi hoa tan hén
hop vao mot hodc mot hdn hop dung méi. Trong qua trinh dé yén dé dung moi
bdc hoi tlr tir, thanh phan khé tan nhét sé tda hodc két tinh trwdc. Loc 1dy phan
tinh thé tho va két tinh lai s& thu dugc chét tinh khiét. Phan dung dich con lai
c6 thé dé bay hoi dung mdi va két tinh dé tach cac chat khac. Co thé két hop
viéc bay hoi dung m6i voi gidm nhiét do dé qua trinh két tinh hiéu qua hon.
Dung moi dung dé hoa tan/két tinh phan doan thwong la mot dung méi nhung
cling c6 thé 1a mot hdn hop 2 hay 3 dung mai trong trirdng hop cac chat kho két
tinh. B6i voi mot s nhom chat dac biét, dé phan 1ap ngudi ta tao ra cac dan
chét it tan vi du tao mudi picrat alcaloid, tao osazon cac duong dé cdc chét dé
két tinh hon.

2. Tach phéan doan

Dai v6i mot vai nhém chat, nguoi ta co thé tach riéng tirng phan doan khoi
hon hop dwa vao ly hoa tinh khac nhau cla céc chat thanh phan nhu do hoa tan
trong cac dung mdi, tinh acid hay base va d6 manh cua tinh acid hay base. Vi
duy, mot hén hop mudi alcaloid trong nwéc, khi kiém hoé tir tir thi alcaloid co
tinh kiém yéu nhat sé duwoc gidi phong ra dang tv do trwde, néu kiém hoa tiép
thi 1an lwot céc alcaloid cé tinh kiém manh hon sé dwoc tiép tuc giai phéng. Néu
ta dung dung méi httu co dé chiét sau tlrng giai doan thi s& thu dugc cac alcaloid
khac nhau. Ciing nhw vay déi véi mot hon hop acid hiru co duéi dang mudi sé
dwoc giai phong tirng phan doan khi thém tir tir acid v co rdi chiét bang dung
méi hitu co.
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3. Thdng hoa

M6t s3'chat hay nhdém hop chét cd thé thang hoa dugc nhw cac coumarin
va anthranoid & dang tv do (aglycon); cafein, ephedrin, camphor, borneol... c6
thé duoc tach ra khoi hon hop hay duoc tinh ché bang cach cho thang hoa. Quéa
trinh thang hoa cd thé duoc thic hién 0 4p sudt thuong hay ap suat giam. Khi
thdng hoa dué6i ap sudt giam, nhiét do thang hoa cla cac cha't giam lam gidm
b6t tac dong phan huy cla nhiét do Ién cac chat. V6i cac dung cu thang hoa du6i
ap sudt giam cb theo ddi ap sudt va nhiét do nguoi ta co thé thiang hoa ca nhitng
chét kho hay khong thuc hién dugc bang cach thidng hoa & 4p suét thwdng. Vi
dung cu nay ngudi ta co thé phan 1ap, tinh ché mot s3"alcaloid, flavonoid...

4. Chung cat phan doan

Chung cat phan doan la mot trong nhitng phwéng phap kinh dién dung dé
tach céc chat bay hoi ra khdi mot hdn hép dwa vao s khac biét nhiét do sdi cla
cac chat trong hdn hop. Qué trinh chung cat c6 thé thyc hién 6 ap sudt khi
quyén hay ap sud't giam. Phuong phap chwng cédt phan doan dugc thuc hién vai
nhitng binh cat c6 1ap cot phan doan va thwdng duoc ndi véi may hat chan
khéng dé giam nhiét dé chwng cét, gidm anh huwdng téi cac chat nhay cam voi
nhiét d6. Nhiét do va ap sudt duoc theo ddi trong qua trinh chung céat. Phuwong
phap nay thvong ap dung dé tach cac chat thanh phan cda tinh dau.

5. Cac phwong phap séc ky

Sac ky diéu ché la phwong phap duoc st dung rdt nhidu va dong vai tro
quan trong trong nghién clu cac chét tw nhién. Thanh phan cla céac dich chiét
thyc vat thwong réat phirc tap, thwong vai chuc chét. Tinh chét cla cac chat can
tach ciing rét thay doi, tir cac chat khong hay rat kém phan cuc tdi cac chét
phan cuc manh, tr cac chédt phan tl nhé téi cac dai phan ti. Ham lwvong céc
chét trong hdn hop cling rédt thay déi, tir vai % t¢i phan %0 hay tham chi thdp
hén trong mét so' trudng hop. Trong cac truong hgp nhuw vay, cac phuwong phap
phan 1ap c¢6 dién nhuv két tinh phan doan, chwng cit phan doan v.v... khdng thé
dap (ng duoc. Khi do, cac k§ thuat sic ky nhu sic ky cot, sic ky 16p mong diéu
ché, sic ky long ap suét trung binh, sic ky 16ng cao &p diéu ché va sic ky phan
b6 nguoc dong sé l1a cac ky thuat dugc lya chon st dung. Céac k§ thuat sac ky I6p
maong diéu ché, sic ky 16ng cao ap diéu ché, vé mét Iy thuyét va thiét bi da duoc
dé cap téi a phan cac phuong phap danh gia dugc ligu. Dudi day 1a mot s6' ky
thuat sic ky khac, dac treng cho phan 1ap cac cha't thwong st dung trong
nghién ctu duwgc liéu.

5.1. Sac ky cot

Sac ky cot 1a phurong phap sic ky ma pha tinh dudc nhdi trong mot cot
hinh tru hé 2 dau hoac dugc trang trong long modt mao quan cd dwong kinh
trong rdt hep. Theo nghia rong, sic ky cot bao gdm ca sic ky cdt ¢ dién dung
trong diéu ché céc chat va sic ky cdt hién dai thwong dung trong phan tich nhw
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la HPLC, GC... ¢ day chi trinh bay céc ky thuat sac ky cot c dién. Voi kich
thwdc cot idn, sac ky cot cd dién chi yéu duoc dling trong viéc chiét tach va phan
lap cac chat.

Trong sdc ky cot ¢d dién, nguoi ta thwdng dung cac cdt thuy tinh dwong kinh 1-5cm
dai 30 - 100 cm dé nhdi pha tinh. Chat nhdi cot cd kich thuéc tir 15 - 300 um. Kich
thude hat cang 16n, dung mdi qua cot cang dé dang nhwng hiéu ndng tach kém. V6i
vat liéu nhadi cot 1a Silica gel dung cho sic ky cot, nguoi ta thuong phan ra lam 3 loai
la loai min (15 - 40 um), loai vira (40 - 63 um) va loai thd (63 - 200 |im). Lugng mau
nap Ién cot thay ddi tuy theo tinh chat phirc tap ctia mau va kha nang tach cla hé
thong. Ti7 1&@ mau / pha tinh thuong 1a 1/30 - 1/100 hay hon. Trong 1 vai k¥ thuat, ti lé
nay co thé tang téi 1/10.

Cot sé duoc trién khai bang dung méi thich hop. Dung méi c6 cac chét dugc tach ra sé
di ra khéi cot va duoc hirng thanh tirng phan doan, bang tay hay bang bd hirng phan
doan. Cac phan doan dugc kiém tra bing sic ky l16p méng va nhitng phan doan giéng
nhau duwogc gép chung, loai dung mdi dé thu dugc chat tinh khiét. Trong treong hop
sac ky cdt khd hay cdt nguoc, cac bang chat duoc tach ra khong duoc riva giai ra khoi
cdt ma dugc c&t thanh céc “khoanh”va gidi hdp bang dung méi & thu cac chat.

Trong sac ky cot ¢ dién, &p luc ddy dong dung mdi qua cot 1a 4p sudt thuy tinh. Voi
cOt dai va chat nhdi ¢t min, tc do dong dung méi gidam cé thé anh hudng dén két qua
sac ky do hién twong khuyéch tan. Thei gian khai trién ciing rat dai, c6 khi la nhiéu
ngay hay hon. D& khae phuc phan nao nhwoc diém nay, mot s6 ky thuat sdc ky cot cai
ti€n da dwoc st dung giup giam thoi gian phan tach. Tuy nhién, hiéu lyc tach cla cot
cling co thé giam. Khi 8y nguoi ta thuong thu cac phan doan don gian dé tiép tuc
phan tach trén cac cot sdc ky khac. Hai k§ thuat hay st dung la sdc ky c6t nhanh
(flash chromatography, FC) va si&c ky cot chi&n khéng (vacuum liquid
chromatography, VLC). ca hai déu str dung cot ngén va dudng kinh 1on dé tang téc do
dong va tang lvong mau. FC sir dung ap sudt dwong thdp trén dau cot con VLC sk
dung ap suat am & cudi cot.

Trang bi cho séc ky cot c8 dién rat don gian, khong tdn kém nén hién nay
van la phrong tién chi yéu dé tach cac chdt co trong thanh phan hoa hoc cla
dwoc lidu. Hién nay, sic ky cot ¢d dién va cac k¥ thuat cai tién cta né van dong
vai tro chinh trong viéc chiét tadch va phan lap cac chéat tinh khiét tir dwoc liéu.

5.2. S&c ky 1dng ap suét trung binh

DE cai thién kha nang phan tach cac chét cta sic ky cot trong phan lap
cac chat, nguoi ta sir dung sac ky cot ap sudt trung binh (MPLC).

MPLC dugc phat trién vao nhitng nam 1980 st dung céc cdt chiu ap luc co kich thuwéc
twong tw nhw sic ky cot ¢8 dién nhung nhdi pha tinh loai hat min (15-40 |im). Cot
dugc nhoi dwéi 4p suat nén cd6 mat do pha tinh cao hon lam cho kha nang tach tdt
hon. Dé c6 tdc do dong toi wu, mot &p sudt khong qua 40 bar, thwong la 5-20 bar, tao
boi mot bom nén duoc ding dé nén déng dung mdi chay qua cot véi toc do dong co thé
tlr 3 ml/phit téi 160-200 mi/phut tuy theo kich thwéc cot. Luwong mau thir cho MPLC
c6 thé thay ddi tir vai chuc mg téi 100g. Mau thir ¢6 thé duoc dua truc tiép 1én dau cot,
sau do ndi v6i hé thdng bom ddy dung moi dé trién khai hay duwoc bom vao hé thong
qua hé théng van bom mau.
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Pha tinh dung trong MPLC 1 cac pha tinh dung trong sac ky cot ¢8 dién (thuong l1a
silica gel) hay céc loai pha dao (RP) vai kich thuwoc tiéu phan thich hgp. Cot nap cac
pha tinh RP c6 thé st dung lai nhiéu 1an. Viéc tham do va la chon hé dung méi thich
hop cho MPLC c6 thé duoc tién hanh trén sic ky I6p mong. Mot hé dung mdi thich
hop cho MPLC la hé dung mdi cd Rf cac chét can tach vao khoang 0,3 trén séic ky lop
mong. V6i pha tinh RP, c¢6 thé sir dung HPLC phéan tich d& tham do hé dung moi.
Trén thuc té, mét may MPLC hién dai thwong c6 mot hé théng phan phdi dung moi
gom bom c6 thé thay doi toc do dong va cac phu kién (chdn xung, gradient...); mdt hé
théng bom méu v6i vong Iap va van chuyén; cot MPLC, mot detector uv, mot may
tinh dé diéu khién thiét bi va ghi nhan két qua; va mét bd hirng phan doan.

So voi sac ky cot cé dién, hiéu nang tach ctia MPLC cao hon. Hiéw nang
tach clia MPLC la trung gian gitra sic ky cot c6 dién va sic ky 16ng cao ap diéu
ché. So voi HPLC diéu ché, MPLC cd thé st dung cac cot 16n hon nén co thé
tach lugng mau nhiéu hon. Do cac cot sic ky l1a ty nhdi va chit nhdi cot 1a loai
thong thuong, dung mdi khong doi hoéi chat lugng dac biét, thiét bi khong qua
phttc tap nén MPLC dé ap dung va kinh té hon so v6i HPLC diéu ché.

5.3. S&c ky phan bénguoc dong

Trong s&c ky cot cd dién va MPLC, pha tinh st dung thwong la cac chat
hdp phu pha thuan twong ddi ré tién va thuong chi st dung méot Ian. Céc pha
tinh nay thich hgp v6i cac chat tir kém phan cyc t¢i phan cuc trung binh. Trong
nhitng treong hop phan tich cac hdn hop phirc tap, cac chat phan cyc manh nhu
céac glycosid cd mach dwong dai, cac polyphenol, cac alcol, acid phan tl nhé v.v...
pha tinh hap phu thwdng khéng cho két qua tét. Khi dy, nguoi ta thuong sk
dung cd ché phén bo' dé tach cac cha! Céc pha tinh phan bo s dung trong
HPLC (thwong ia pha dao) rat thich hgp trong nhirng trudng hop nay. Tuy
nhién, cac pha tinh nay thucrng dat tién, chi s dung trong st dung trong sac ky
diéu ché khi that can thiét. Dé cai thién kha ndng phan tach cac chét phan cuec,
nguoi ta phat trién phuong phéap sac ky phan bé nguwoc dong (Countercurrent
chromatography, CCC).

Sac ky phan bd'hguoc dong la phurong phap séc ky ma trong do ca pha tinh
va pha dong déu & trang thai 1éng. Do khéng st dung gia mang rén nén sic ky
phan bo"ngu’dc dong loai triv dugc nhirng kho khan thuong gap trong cac phuong
phép séc ky trén pha tinh ran nhu mit mau hay phan huy mau. sac ky phan bo'
ngugc dong la phuong phap cé kha ndng tdch céc chat phan cuc hiéu qua, hé
dung méi duing cho ca pha tinh va pha dong linh hoat, ré tién va co thé tién
hanh trén phan tich lugng mau kha 16n trong thoi gian twong déi ngén.

Khéc v6i HPLC hay cac k¥ thuat séc'ky cOt trén pha tinh 16ng ma trong do pha tinh

thuong duoc gitk trén mot gia mang ran, pha tinh trong sac ky phan bg nguge dong 1a

mot chat 1dng theo ding nghia. Hai chat 16ng hay hon hgp chat 1dng khong dong tan
nay ‘dich chuyén’ ngTiCt chiéu va ti€ép xic lién tuc v6i nhau. Trong qua trinh dich
chuyén, cac chat trong hon hgp mau can phéan tich sé duogc hoa tan mot cach canh
tranh vao pha tinh va pha dong. Mic do hoa tan cla chat gita 2 pha phu thudc vao
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hé s6 phan bdlcla nd trong 2 pha. Céc chat cd hé sé phan bd' khac nhau sé phan bo
vao pha déng va pha tinh v6i nhitng ti 1& khac nhau va trong quéa trinh dich chuyén
clia pha dong sé dan dan tach ra khoi nhau.

Trong qua trinh pha doéng dich chuyén, sw phan b6 cac chat gitta 2 pha dién ra, cac
chét trong hén hop mau (duoc dua vao & 1 dau cla pha tinh) sé dich chuyén dan vé
cudi pha tinh va tach ra khéi nhau. Cac chat cé hé s6’phon bd' trong pha dong Ién sé
tach ra trwéc trong pha dong va di ra khoi hé théng trudc tién. Chat co hé so k cang
I6n sé ra cang sém. Cac chat c6 hé so' phan bd' trong pha tinh 16n hon cling duwoc tach
ra khoi nhau va dich chuyén trohg pha tinh V& phia cudi c6t. Dén mét thoi diém nao
do, khi cac chat tan nhiéu trong pha déng da dugc tach ra khdi hé thong, nguoi ta
nglrng khéng dua pha dong vao nira ma dung pha tinh dé ddy phan chat 1dng trong hé
théng ra. Cac chat da tach ra trong pha tinh cling sé dwoc hrng thanh tirng phéan
doan riéng biét. Cac chéat tach trong hé cang tot khi “s6* dia ly thuyét”ctia hé cang Ion,
tlrc 1a khi sy tiép xuc gitra 2 dung méi va chiéu dai clia “cot” (pha tinh) cang lan.

Hé dung mai st dung trong sdc ky phan b ngugc dong thudng Ia hén hop cta 2 hay
nhiéu (thwong khéng qua 4) dung moi c6 khd ndng hoa tan han ché'vao nhau. Khi ti
16 cdc dung moi nay vuot. qua gidi han hoa tan. chine sé tach thanh 2 pha véi ti 1é cda
cac dung méi trong mdi pha hoan toan khac nhau. Hai pha nay sé dwoc st dung lam
pha dong va pha tinh trong séc ky phan bé nguoc dong. Vi du, véi hén hop hai dung
moi la n-butanol va nwéc & 30°Cf khi ti 1é hai dung méi vuot qua kha nang hoa tan
vao nhau sé tach thanh hai lép chéat 1dng riéng biét la n-butanol bdo hoa nwéc (voi
lvong nwéc l1a 796 kI/kl) va nudc bdo hoa n-butanol (véi lwgng n-butanol ~ 21% KkI/Kl).

DE& mot hon hop chét 16ng c6 thé “dirng yén” lam pha tinh, ngwoi ta can
¢6 nhirng thiét bi dac biét. Thiét bi tdich phan bd' don gidn nhat dwgc st dung
tach cac hén hop chét la thiét bi Phan bé ngwoc dong (Countercurrent
distribution - CCD) dugc L. ¢. Craig thiét ké vao nhirng ndm 1940. Thiét bi
gdbm nhieu bd phan Ia nhitng dng bang thuy tinh co thiét ké dic biét dé chira
pha tinh va pha dong, khi van .hanh c6 thé chuyén pha dong tir 6ng nd}f sang
ong khac. Moi 6ng chiét dwoc xem nhu mot dia ly thuyét. Nhuoc diém cia
thiét bi nay la s3" dia khong nhiéu nén kha nang tach twong dodi han ché va
thiét bi twong d6i cong kénh. Ngay nay, c6 mot 3" thiét bi sidc ky phan b6
ngugc dong v6i sO dia ly thuyét lon
hon, gon va dé st dung hon dang duoc
st dung trong céc phong thi nghiém.

S&c ky nguoc dong giot nhé {Droplet

countercurrent  chromatography -

DCCQO) duogc Yoichiro Ito va cdong sy

gi¢i thidu vao nhirng nam 1970. DCCC

str dung nhirng 6ng nhd c6 dwong kinh

trong 2 -4 mm va chiéu dai 40cm. Céac

Ong nay (khodng 300 6ng) duoc xép
drng song song vdi nhau va ndi voi
nhau qua hé théng 6ng teflon vo6i dau
Ong nay néi vao cudi dng kia. Pha dong

So dd hé théng DCCC véi pha tinh mau sam
trong céac dng thuy tinh va pha dong {nhe hon)
mau nhat la nhitng giot nhd trong dng thuy tinh

va trong céc ong teflon

1 Hé s8 phan b k ctia mét chét tan la ti s6 gitta ndng dd chét dé trong pha finh/néng dé clia nd trong pha dong.
Heé s6 k cang I6n khi chét tan tan nhiéu trong pha tinh. D séc ky phan bd hiéu qua, k nén gan bang : .
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duoc dich chuyén qua pha tinh du¢i dang nhitng giot nho néi Ién hay chim xufng
trong pha tinh (tuy thudc vao pha dong ning hon hay nhe hon pha tinh). Nhwgc diém
clia DCCC la toc do cham va hiéu qua tach chua cao do sw ti€ép xuc kém gitra 2 pha.

S&c ky phan bd'ly tam (Centrifugal partition chromatography - CPC) hay con goi la
Sic ky nguwoc dong giot nhd ly tdm (Centrifugal droplet countercurrent
chromatography - CDCCC) ciing tuong ty nhiy DCCC nhuwog dong pha dong co thé
duoc bom vao véi téc do cao hdn (c6 thé t¢i 100 1an htin so véi DCCC) nhir tac dong cla
Iwc ly tdm. Thiét bi gdm céac &ng polymer chiu dung méi (nhu teflon) ndi véi nhau
giéng nhu DCCC nhung duoc sdp xép theo hwdng tir thm ra ngoai cla 1 truc quay.
Khi van hanh, cac 6ng dugc quay quanh truc va luc ly tdm sé gilr cho pha tinh trong
ong. Pha tinh dugc bom vao hé théng theo hwéng tir tdm ra ngoai véi pha dong nang
hon hay nguoc lai véi pha tinh nhe hon. Do kha nang tiép xuc gitra 2 dung mai tdt hon
nén CDCCC c6 s6 dia ly thuyét 16n hon. Toc do phan tach cta CPC ciing nhanh hon
so v6i DCCC.
Hé thong sac ky phan bd' nguoc dong toc dd cao (High speed countercurrent
chromatography - HSCCC) la hé thong duoc V. Ito phat trién vao nhitng nam 1980 va
duoc st dung nhigu hién nay trong cac thiét bi sdc ky phan bé ngwoc dong do hidu qua
phan bd cao va tdc do phan tach nhanh. Ciing giéng nhv DCCC, HSCCC sir dyng luc
ly tam @€ gitr mot chat 16ng trong hé thong lam pha tinh va chéat léng con lai dugc
bom vao hé théng lam pha ddéng. Thiét bi HSCCC bao gom 1 éng nhua teflon véi 1
dau cuta 6ng dugc dung lam dau vao con dau kia la dau ra clia hé théng. Bau vao va
ra clia hé thong co thé dao nguoc tuy theo pha dong la nidng hay nhe hon so véi pha
tinh. Ong nay duoc cudn xodn, lai theo kiéu 16 xo hay xoén &c, vira ¢ thé quay quanh
truc clia n6 dong thoi duoc sip xép dé c6 thé quay quanh 1 truc chung theo kiéu
chuyén dong cta hanh tinh quanh mét troi. Tuy theo thiét ké ma thiét bi c6 s6’lvgng
cudn va cach sap dat cac cudn cd khac nhau. Trong do, ioai thiét bi co cach sip xép cac
cudn xodn theo kiéu J’ phd bién va duoc sz dung nhigu nhat.

Trong phén lap cac chét trong dugc liéu, dé viéc phan lap hiéu qua hon,
dac biét la voi cac hon hop phirc tap va co cdu tric gan giébng nhau, nguoi ta
thuong st dung phdi hop cac phwong phap sc ky vai cac co ché tach khac nhau.
Vi du, nhu phéan tach cao chiét thanh cac phan doan don gian hon bang céc
phrong phap séc ky cot cai tién (FC, VLC) sau do6 tach bang sac ky cot co dién
v0i cac loai pha tinh khéac nhau, sac ky ray phan t, MPLC va HPLC diéu ché.
Viéc ap dung cac phuong phap nén di dan tir don gian t6i phic tap, tir cac
phuong tién, pha tinh ré tién tdi cac loai c6 gia thanh cao.
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CHUONG 2

CARBOHYDRAT
VA DUOC LIEU CHJA GARBOHYDRAT

DAl CUONG VE CARBOHYDRAT

7. DINH NGHITA

Carbohydrat rdt pho bién trong gi¢i sinh vat va la thanh phan rat quan
trong cla thyc vat. Carbohydrat la noi “tich trir” nang lwgng tir &nh sang mat
troi thdng qua qué trinh quang hop; tham gia vao cau trdc té bao cling nhu biét
héa té bao. Carbohydrat ciing la ngudn carbon dé téng hop cac hop chit khac va
la ngudn thwc phdm quan trong nudi song loai ngwoi va loai vat.

C4du tao cula carbohydrat gdm c¢6 ¢, H va o trong phan t&. Dau tién, khi
nghién ctu nhitng hgp chét don gidn cta nhém nay nguoi ta thay ti 1&é C:H;0
thwong la 1:2:1 tvong ¢ng véi cdng thi'c Cn(HD)nnén goi ching la carbohydrat,
vi du glucose CEHID 6¢6 thé viét CEHD)6 Sau nay, nguoi ta nhan thay co ngoai
16, mét sO' duong khong c6 dang céng thirc chung la Cn(H2)n (vi du cac methyl
pentose CH3(CHOH)4CHO), cac duong deoxy... hodc c6 mot so'cha't, tuy khdng
phéi thudc carbohydrat nhing van co thé viét duoc theo cong thirc trén, vi du nhu
acid lactic CHg-CHOH-COOH c6 thé viét thanh CIH2D)3 Do dé, dé cd mét tén
goi chinh xac, hdi nghi quoc té vé danh phap da dé nghi goi nhdm hop chat nay la
glucid. Tuy nhién, thuat ngi¥ carbohydrat van con théng dung.
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Co thé dinh nghta carbohydrat hay glucid Ia nhitng nhém hop chét hitu co
bao gdm cac monosaccharid, nhitng dan chat va nhitng san phdm ngwng tu cua
ching qua day néi glycosid.

Cac carbohydrat c6 thé chia thanh 3 nhom chinh: monosaccharid,
oligosaccharid va poiysaccharid.

Monosaccharid (dwong don) la nhi*tng polyhydroxyaldehyd (aldose) va
polyhydroxyceton (cetose) c6 mach 3 hay nhiéu hon 3 carbon. Monosaccharid la
nhitng duong don khong thé cho carbohydrat don gian hon khi bi thiy phan.
Chlng c6 thé tbn tai & dang mach hd hay dang mach vong ban acetal.
Monosaccharid ton tai trong tw nhién co tir bon carbon (tetrose) dén 9 carbon
(nonose). Cac dan xuét cta ching nhu khir héa nhém aldehyd thanh alcol (cac
alditol) hay su oxy héa cac nhém thé tan cung thanh acid carboxylic (cac acid
uronic) hay thay thé 1 nhdm hydroxy bang hydro (céc duwong deoxy), nhém thiol
hay amino (cic glycosamin) cling dwgc xem nhu 1a cac dan chat monosaccharid.

Oligosaccharidlla nhirng carbohydrat khi thdy phan cho tlr 2 dén 9 don vi
duong (cac dudng don). Trén thuc té, thuong chi gap cac oligosaccharid cé tir 2 -
6 don vi duwong. Vi du, maltose (4-0-a-Z)-glucopyranosyl-D-glucose), gentibiose
(6-8-yd-D-gluco-pyranosyl-D-glucose), cellobiose  (4-O-y&-0-gluco-pyranosyl-D-
glucose), lactose (4-0->9-D-ga]acto-pyranosyl-D-glucose). Oligosaccharid cé nhiéu
don vi duong don thudng hay gdp trong cac mach duwong cla cac heteroeid, dac
biét trong cac saponin. Vi du, mach dwong cta clematosid B, mét trong nhiing
saponin cla cdy Clematis mandshurica la glc 1—4 glc 14 xyl 1-»2 arab {-»2
arab I->4 rham.

Polysaccharid (con dwoc goi la glycan) co6 phan tl rdt Ién gébm nhiéu
monosaccharid néi voi nhau bang day ndi glycosid. S6' lugng cac dudng don
trong mot polysaccharid rat l6n tlr 100 —100.000 don vi véi khoi luvgng phan t&
tr 1,6 X 104- 1,6 X 107 don vi khoi. Cac polysaccharid thvong dwgc chia thanh
hai nhém chinh:

Homopolysaccharid {homoglycan)\ la cac polysaccharid ma cac dén phan
chi gdm mot loai duwong duy nhat. Vi du: tinh bat, cellulose cdu tao bsi n phan
tl glucose; inulin cdu tao bai n phan t& fructose. Tén chung cla cic chat nay
thvong dwoc ghép bai tén géc clia duong don + ti€p vi nglr ~Han. Vi du glucan2la
tén chung dé chi cac polymer clia glucose nhuw tinh bdt va cellulose; fructan dé
chi cac polymer cua fructose nhuw inulin.

HeUropolysaccharid (heterogiycan): la cac polysaccharid ma phan ti c6
hai hay nhiéu loai dwdng don khac nhau. Nhém nay cé cdw tao phic tap, tuy
theo thanh phan dwdng don ma ngudi ta con chia thanh nhiéu nhéom nhd nhuw

1 Oligo~ theo ti€éng Hy Lap c6 nghia 'a métit so véi mono~ (mot) va poly- (nhiéu).

> Can phan biét gitta glycan va glycosid (tr ch®r Hy Lap glycos c6 nghia la ngot dé chi cac duwdng néi
chung) v6i glucan va glucosiddé chi cac glycan va gtycosid clia duong glucose.
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pectin, gdm, chdt nhay v.v... Tén goi chung cla cac chét c6 cling loai duong cling
dwoc goi bang tén gbc cta duong + ti€p Vi nglt ~an. Tuy nhién, do c6 hai loai
duong trd 1én nén tén chinh sé la tén gdc cla duong co ti Ié cao nhét con tén gbc
cla cac dwong c6 ti & thap hon sé dugc dung lam tiép dau ngl. Ti Ié clda duong
nao trong phan t& cang thap thi ndm cang xa phan téo géc (tkc 1a phia dau cla
tén). Vi du, hop chat galactoglucomannan c6 ti Ié dudng Ia manose > glucose >
galactose. Khi ti & duong chwa dugc xac dinh nguoi ta viét cdc duong theo thi
tw bang chir cai nhu la phan tiép dau nglr con tén chinh sé la giycan. Vi du,
arabinogalactomannoglycan.

Oligosaccharid va polysaccharid con dugc goi chung ia cac holosid1dé
phan biét véi cac heterosid la nhitng chét cé cdu tao bdi 1 phan duong va phan
con lai khéng phai la duong.

Carbohydrat con cd thé két hop vai cac chat phan ti 16n khong phai la
dwong dé tao nén cac peptidoglycan, proteoglycan va glycoprotein; cac giycolipid
va lipopolysaccharid va cac glysaminoglycan.

Phan duoi day chi dé cap dén phan polysaccharid.

II.TINH BOT

Tinh bot 1a sdn phdm quang hop cla cay xanh. O trong té bao thwc vat,
hat lap khéng mau la noi tao ra tinh bot, cac glucid hoa tan di dén hat lap
khong mau va dwoc dé danh dwoi dang tinh bot. Tinh bot dugc gil lai trong céac
bo phan cha cdy nhu ch, ré, qua, hat, than v6i ham lugng tlr 2-70%, trong la
thuong khong quéa 1-2%. Tinh bot & dugi dang hat kich thu6c va hinh dang khéac
nhau, khdng tan trong nuwéc, lanh, dim véi nudc thi tinh bdt dan dan bi hd hoéa
va do nhot cta dung dich ciing tdng Ién. Trong qua trinh hoat dong cua cdy,
tinh bot dudi tdc dong cua enzym c6 s&n trong cdy bi c&t nhd thanh nhirng
duwong don gian & dang hoa tan va dwoc chuyén dén nhitng bd phan khac nhau
cla cay.

1. C3'u truc hoéa hoc clia tinh bot

Tinh bdt dugc ciu tao bdi 2 loai polysaccharid dwoc goi la amylose va
amylopectin.

1.1. Amylose

Phan t&r amylose 1a mot chudi
hién nay duoc biét dén hang nghin
dgn vgﬂ_a—D glucose ndi vOi nhau theo OH OH O
day noi (I-»4). ~

Amylose va day néi a-D-1->4
glucopyranosy!

1 Holo~ theo tiéng Hy Lap c6 nghia la toan thé, con hetero- cé nghia la khac.
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Quan niém trudc day cho rang chi co tir 200-400 don vi vi do qua trinh
chiét xudt va phan tich, mach duong bi dit. Phan t&r amylose la cac chudi
thang khong phan nhanh.

Cong thirc lap thé clia cac don vi glucose & dang ghé CI néi v6i nhau tao
thanh nhitng vong xoan, moi vong cé 6 don vi glucose.

1.2. Amylopectin

Amylopectin ¢6 phan t& luvgng 16n hon nhigu so véi amylose, khoang 106
107 gdbm 5000-50.000 don. vi glucose va phan nhanh nhiéu. Céac don vi a-D-
glucose trong mach cting néi véi nhau theo day néi (1 -» 4) con chd phan nhanh
thi theo day ndi (1-* 6).

Cau tao cla amylopectin

DPEé danh gia mirc dd phan nhanh, nguwoi ta methyl hoa toan bd cac nhém OH clia phan

t& amylopectin roi sau do thiy phan va xac dinh ti Ié cac duong thu dwoc. Mic do

phan nhanh dugc suy ra tr lwong 2,3-dimethylglucose thu duwoc. Lwong 2,3,4,6-

tetramethy] glucose (*ng véi nhitng don vi dudng tan cung clia mach; con luvgng 2,3,6-

trimethylglucose (rng vii nhirng don vi glucose trong mach. Ngoai ra, con cé thé xac

dinh lugng glucose dau mach dwa vao tinh khir cia amylopectin khéng methyl hoé.

Can nhé rang day la glucose c6 OH ban acetal ty do. Mach bén trong (mach gitra 2

diém phan nhanh) ctia amylopectin c6 khoang 5-9 don vi glucose, nhiing mach bén

ngoai c6 tir 10-18 don vi. (xem so do 6 trang bén)

Trong cac loai tinh bot, ti 16 amylose trung binh la 15-30%, con lai la
amylopectin. Ti 1é nay tuy thudc vao loai thic vat. Tuy nhién, nguoi ta cling tao
ra dugc nhitng chlng thuc vat c6 nhigu amylose, vi du ngd, cé tinh bot chira dén
75% amylose.
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CH,OCR, CH,0CH

CH,0

CH.O

I, IV, V.
(Bon vi cudi mach)

li.m.vi -
(Bon vi & gitta)

VIl, vni —
(Piém phan nhanh)

2. Sinh tdng hop tinh bot
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HO
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CHjOCH;j
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CHjOCHj
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OH
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OH

H  OCH,

H
OCH,

CH,0H
-0 H

H )

) -2,3-Dimethylglucose
OH

H  OCH,

H

OCH,

Amylose trong tinh b6t dwgc tao thanh c6 sy tham gia clia cac enzym goi la
‘enzym van chuyén glycosyl”” dé ndi dai mach duwong. Truwdc tién phai co6 mot
oligosaccharid c6 it nhat 3 don vi glucose n6i véi nhau theo day ndi a-1,4. Chét
cung cdp glucose tiép dé ndi dai la UDP-glucose va ADP-glucose trong céc

nucleotid.

(Glucose)n + UDP-glucose -> (Glucose)nl+ UDP

(Glucose)ntl + UDP-glucose

(Glucose)n2+ UDP v.v...
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Amylopectin dwgc tao thanh tlr amylose ¢6 sy tham gia cla mot loai enzym

van chuyén goi 1a Q-enzym. Buoc dau enzym nay cdt mot polysaccharid ma

% mach cé chiva it nhat 40 don vi glucose lam thanh hai doan. Mgt trong hai doan

dé (doan mang don vi glucose c6 OH ban acetal tw do) lién két vdi enzym roi

; dugc chuyén dén mot diém thich hgp clia amylose dé thiét I1ap nén mach nhanh
a-1,6.

Khi duoc téng hop trong cay, cac phan tlr tinh bot dugc “cudn” lai thanh
nhiing hat tinh bot c6 cdu tric ban tinh thé va cd hinh dang va kich thudc nhat
dinh, phu thudc vao loai cay.

3. Tinh chat cta tinh bot

3.1. Hinh dang tinh b0t

Tuy theo loai cay va mic do trwdng thanh cla cady ma hinh dang va kich
thwdc thay doi. Day la mot dac diém gilp ich cho viéc kiém nghiém mot dwoc
liéu chtra tinh bot.

Khi soi dudi kinh hién vi, hat tinh bot cta cac loai thwc vatkhacnhau cd
hinh dang va kich thuéc khac nhau, vé hinh dang, hattinh b6t c6thé hinh  cau,
hinh trirng, hinh da giac... 'Cac hat tinh bt cd thé roi hay doi khi dinh lai thanh
nhitng hat tinh bot kép dodi hay kép ba hodc c6 khi tu thanh dadm. Kich thwéc
hat tinh bot c6 thé thay di tir 1-100 fim. Hat tinh bot ¢6 cdu tao bdi nhiéu 16p
dong tam sap xép chung quanh mot diém goi 1a ron hat (hay con goi la té). Céac
I6p nay tao nén la do hat tinh bot I6n dan bang cach ting thém cac I6p 6 phia
ngoai. Cac I6p nay khac nhau & chi s6 chiét quang va ham lugng nuéc. Dugi
kinh hién vi c6 thé thay nhw nhitng van trén hat. Céac van nay co thé rd hay mo.

Sy khac nhau vé ciu tao mang cau trdc cia hat

tinh bot lam nén sy khac biét nay. Cac van sang

cla hat tinh bt 1a vang két tinh cdu tao boi cac

day nhanh glucose lién két véi nhau bang day nét

a-D |->4. céc van t6i la vung vo dinh hinh véi cac

day n6i 1—6 [Cui s. w. Food. Carbohydrates: Chemistry,

ggg—s;]cal Properties, and Applications; Taylor & Francis, 2005, Hat tinh bot IGa mi
’ Quan sat dudi kinh hién vi
RoOn co thé la moét diém, mot vach ngan, dudi anh sang thuong (hinh 16n)

hinh hoa thi hay mdt vach, dai, mot vach dai V& ?@nhsang phan cuc (hinh nho)

phan nhanh. Duéi kinh hién vi phan cuc, hat
tinh bot cé hién twgng chi* thap den. T4t ca céc
dac diém trén gilp cho viéc xac dinh cac hat tinh
bot, phan biét tinh bdt cla cac loai khac nhau va
xac dinh céc truong hop gid mao.

Du6i day la mot s6"oai hat tinh bot hay gap.
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3.1.1. Hat hinh tréng va hinh than

Tinh bot khoai tay ché tir cti cdy Khoai tdy —Solanum tuberosum L-, thudc
ho Ca-Solanaceae. Hat tinh bét hinh trirng, ron hat 6 dau hep, cac van dong
tam dé nhan, Thinh thoang c6 hat kép 2 hodc 3. Kich thuéc trung binh 50 lim
nhwng cling c6 hat I6n dén 80-100 [im.

Tinh bot hoang tinh ché tlr ct cdy Dong - Maranta arundinacea L., thudc
ho Dong-Marantaceae (dirng nham véi cac cdy Hoang tinh - Polygonatum spp.).
Hat hinh tri*ng kich thwéc 30-60 um.

Tinh bot S&n (Khoai mi) ché tir cdy s&n (Khoai mi) - Manihot esculenta
Crantz; ho Thau Dau-Euphorbiaceae. Hat hinh cau phan Ién mot dau bi lem va
hoi 16m trong nhw céi chuéng. R6n hat hinh sao, kich thwéc 3-35 1Am

Tinh bot Hoai son, ché tlr ct clia cdy CU mai —Dioscorea persimilis Prain
va Burkill, ho ¢ nau-Dioscorcaceae. Hat hinh trirng Viay hinh than, kich thuéc
trung binh 40 Jim, rén hat dai.

Tinh bot dau, ché tr hat cla nhiéu loai dau - Phaseoius spp.; ho Dau-
Fabaceae. Hat hinh triing hay hinh than, kich thwéc trung binh 35 |im, rén hat
dai va phan nhanh.

Tinh bot sen, ché tlr hat cdy Sen - Nelumbo nucifera Gaertn., ho Sen-
Nelumbonaceae. Hat tinh bot hinh tri’ng hay hinh than, kich thwéc hat tir 3-25
[im, rén hat hinh vach.

3.1.2. Hat hinh dfa hay hinh thau kinh det

Tinh bot mi ché tir hat cla cay lia mi —Triticum vulgare L., ho Lia-
Poaceae, kich thuwdc: hat 16n 30 um, hat bé 6-7 fim. Tuy theo vi tri nhin ma thay
hinh tron hodc hinh thdu kinh 16i 2 mat. R6n hat' la 1 diém 0 gitta hat, nhin
khong duwoc rd.

3.1.3. Hat hinh da giac
Tinh bt gao ché tir hat cdy Lua - Oriza sativa L.; ho Lla-Poaceae. Hat da
giac, nhd, kich thudc tir 4-6 |am, thuong dugc két thanh dam. R6n hat khdng ro.
Tinh bot ngd (bap), ché tir hat cdy Ngd - Zea mays L.; ho Lla-Poaceae.
Hat da giac, r6n hat & gita rat rd, kich thuéc 15-30 um.
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Tinh bot y di Tinh bét khoai mi (s&n)  Tinh bot sén day Tinh bdt gao Tinh bét bap (ngd)

Hinh dang mot so loai hat tinh bot

3.2. Sy ho hoa va hoa tan tinh b6t

Hat tinh bot khong tan trong nwéc lanh nén hinh dang khong thay ddi khi
ngam trong nwoc. Tuy nhién, mot lvgng nwdéc nhat dinh sé dwoc hap thu vao cdu
tric cla hat tinh b6t lam cho hat tinh b6t truong né nhung khong anh huéng
t6i cdu tric cla hat. Mirc d6 trvong né tly thudc vao loai tinh bot. Vi du, thé
tich truong nd cuta tinh bdt ngd, tinh hot Khoai tdy va tinh bt Lda mi trong
nwoc l1an lwot la 9,1; 12,7 va 28,4%. NEu lam mat nwéc, hat tinh bot tré lai tinh
trang ban dau.

Khi nang dan nhiét do 1én, lvgng nwac hap thu vao hat tinh bt tang Ién va coc phan

t nuéc can thiép vao qéiu trdc cda hat tinh bot. Cac lién két hydro gitra cac mach ctia

dai phan t& tinh bot bat dau dit ra mot phan, hat tinh bot bat dau trvong phong 1én

va hat tinh bot khong thé trd lai trang thai ban dau.

Khi tang nhiét do t¢i mot khodng nhiét do nha't dinh nao do (khoang 50-
80°C), c4u trdc cla hat tinh bdt thay d6i manh va phan ti tinh bot bét dau tan
trong nuwéc. NEu ti€p tuc tdng nhiét do, dai phan tl tinh bdt sé tan hoan toan
vao trong nuwéc tao nén mot dung dich nhét dwoc goi la hé tinh bai.

Khodang nhiét do ma tinh bot bat dau hoa tah cho t6i khi tan hoan toan dugc goi la

nhiét dé hd hod. Moi tinh bot c6 mot khodng nhiét dé hd hod riéng. Vi du, tinh bot

Ng6 c6 nhiét do h6 hoa la 62 - 73°C, tinh bdt khoai tay cd nhiét do hd hoa la 59 —70°c

con tinh bot Lda mi cd nhiét dd hd hoa la 50 - 62°c.

Trong dung dich & nhiét dd thwong, cdc phan tir amylose ton tai dudi
dang nhitng chudi xodn nhw 16 xo. Mdi vong xo0&n nhu vay cé 6 don vi glucose,
6 nhiét dd cao, chuyén dong nhiét 1am cho chudi xoan nay dudi ra, khi dé
ngudi dang chudi xodn sé& duoc tai 1ap. HO tinh bdt c6 dd nhot cao va co tinh



Carbohydrat va dugc liéu chiva carbohydrat

dinh. O’ ndng dd cao nhat dinh, khi d& ngudi hd tinh bot c6 thé tao nén dang
gel va c6 tinh tao mang.

3.3. Su thayphan tinh b6t

3.3.1. Thay phéan acid
Khi thdy phan tinh bdt bang acid thi san phdm cudi cung la glucose.

C6H10s (C6HiI0HN+ nHD —> (1+n) (CgH"Oe)

Sy thay phén qua cac chang: dextrin, erythrodextrin, achrodextrin,
maltose va cu6i~cUng la glucose. Amylose dé bi thay phan hon amylopectin vi
day néi (I-»4) dé bi cat hon la day néi (I-> 6).

3.3.2. Thay phan bang enzyrn
Enzyrn amylase

Co 2 loai chinh: a-amylase va /2-amylase. Enzym a-amylase ({r-1,4-glucan-
4-glucano hydrolase) pho bién trong cdy, nhiéu nhat la cac hat ngii céc ndy
mam, ngoai ra con cé trong ndm mdc, nwéc bot, dich tuy. F-amylase chiu duoc
nhiét do dén 70°C, & nhiét do nay thi cac enzym khac mat hoat tinh. Enzym (3
amylase (=/?-1,4-glucan maltohydrolase) c6 trong Khoai lang, B4u nanh va mét
s hat ngl cdc, chi chiu dugc nhiét do dén 50°c nhwng chiu dugc modi trudng
acid (pH 3,3) cao hon so véi enzym a-amylase. Nguwoi ta dva vao anh huéng
khac nhau vé d6 pH va nhiét do dé dé tach 2 loai enzym trén. Kha nang tac
dung Ién tinh b0t cla 2 loai enzym cling khac nhau. Trong thuc té nguoi ta
dung théc ndy mam (co chira amylase) dé lam keo mach nha.

Enzym /? -amylase cat xen k& nhitng day néi Gf-(I->4)-glucosid dé tao
thanh cac dudng maltose bat dau tir phan cubi polysaccharid khéng c6 nhom
OH ban acetal, két qua thu dugc gan 100% dwong maltose khi tdc dong Ién
amylose. D&i v6i amylopectin, y6-amylase chi cit dwoc cac day néi (1-* 4), khi
gdp mach nhanh c6 day n6i a-1-»6 thi dirng lai, két qua tao thanh maltose va
dextrin, lugng maltose chi dat tir 50-60%.

Enzym ar-amylase cat mot cach ngau nhién vao day ndi (I-»4). D6i voi
amylose thi san pham cu6i cung khodng 90% maltose ngoai ra c6 mét it
glucose. Bdi vdi amylopectin, a-amylase cling chi tdc dong dén day ndi (I-»4)
ma khong cat dugc day ndi (I->6) vi thuc té nguoi ta tim thdy cac phan ti
isomaltose (=6-0-a-Z)-gluco-pyranosyl-D-glucopyranose) trong dich thdy phan.
Enzym a-amylase tiép tuc cét duoc nhitng dextrin ma enzym p -amylase dé lai
dé tao thanh céac dextrin phan t nhé hon. Nhu vay or-amylase tdc dung lén
tinh bot thi sdn pham thu dugc chd yéu la maltose rdi dén glucose va dextrin
phan t& nho.
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Tinh bét ngudn goc khac nhau, enzym ngubn gdic khac nhau thi hiéu qua
pha&n &ng thdy phan ciling khac nhau.

Khi su thdy phan'xay ra thi dd nhét cia dung dich hd tinh b6t giam dan,
kh& nang khir tdng Ién va phan (ng voi iod chuyén dan tlr xanh sang tim roi
nau hong.

Cac enzym khéac

Mot s0' enzym trong ndm moc (Aspergillus niger, Rhizopus delemar) thdy phan tinh

bot rét t6t va dwoc st dung trong quy trinh k§ nghé dé chuyén tinh bot thanh glucose.

Céac enzym nay cling tac dong Ién day néi (I-i-4). Céac enzym dugc biét I&:

amyloglucosidase, glucoamylase, Y-amylase. Enzym phosphorylase cé trong Dau,

Khoai tay, trong la va cac bdé phan dy trir cda thyc vat bac cao tac dung Ién tinh bot

dé cho glucose-I-phosphat nhwng phai c6 mét cla a-amylase va enzym tach nhanh

nhu R-enzym thi sy thdy phan méi hoan toan.

Mot sb enzym khéac c6 khad nang tac dong lén day nd'i (I-»6) duoc goi la enzym tach

nhanh vi du: R-enzym, isoamylase (c6 trong nAm men bia).

4. Chétinh bot

Chung ta can phan biét bot véi tinh bot. Bot mi, bt gao khac tinh bot mi,
tinh bdt gao. Mudn c¢é bot chi can nghién nhd hat ngli céc hay cac nguyén liéu
giau tinh bot sau khi da loai vd, nhwng mudn cé tinh bot thi phai ché bién.
Trong thanh phan cua bot, ngoai glucid con cé protein, lipid, mudi khoang,
vitamin... con tinh bot thi thanh phan chinh la glucid chi c6 mot lugner nho
(0.5% dén 2%) phosphat, chat béo, protein va chat khoang. Lién két véi phan
tlr tinh bot. Nguyén tac chung dé ché tinh b6t gdbm cd cac giai doan: 1) Lam
nhé nguyén liéu dé giai phong hat tinh bot ra khoi cac té bao, 2) nhao vai nwdc
va loc qua ray hoac qua vai, ldy phan duwéi ray, 3) cho 1én men, 4) rira nwéc roi
phoi kho.

Chétinh Bot mi

Mudn c6 tinh Bt mi, ta nhao Bt mi dwdi mot dong nuwoc, nude cudn tinh bot di dé lai

gluten 1a mot khoi nhdo, dinh tuc l1a phan protein. H¥ng nuéc vao thing, tinh bot

I&ng xrudng va con 1an mat it gluten. Cho Ién men dé phan huy gluten bang cach tron

VGi 1 it nuée ci. Sau khi 1én men, gan bo 16p nwéc bén trén, riva thém 1 vai 1an béng

nuwoc moi roi dem sdy hodc phoi kho.

Chétinh Bot gao

Ngam gao hay tdm v&i nude voi trong 7 ngay, vot gao ra cho rdo nudc roi dem xay,

trong lGc xay ¢ thém nudc. BOt xay lan nugc phai dem loc 2 lan, 1an dau qua ray

thua, 1an sau qua rdy mat mau hon. Tinh bt qua ray con lan mét it protein, can

ngam thém véi nuwdc voi rdi sau do rira bang nwac 13, gan ldy tinh bot roi phoi kho.
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5. Binh tinh va dinh lvgng

5.1. Binh tinh tinh b0t

DE dinh tinh tinh b6t chi can cho tac dung voi dung dich iod trong nudc,
tinh bot s& c6 mau xanh tim, c6 thé dinh tinh théng trén vi phiu dé xac dinh
céc td chiic chira tinh bot. Mau tao thanh gitra tinh b0t va iod dwoc giai thich do
sv hdp phu iod clia phan t& tinh b6ét. Amylose cho véi thudc thir iod mau xanh
dam co cuc dai pho hap thu khoang 660 nm; con amylopectin thi ¢c6 mau tim do
va cuc dai hap thu khoang 540 nm.

Nguoi ta cho rang iod bi hdp phu
vao phia trong vong xoén &c, mdi vong
x0an ng v6i 6 don vi glucose thi cd 1
phan t& iod. Nhirng phan tl chwa du
6 don vi glucose thi khdng phan tng
vOi inri
Pay la phan (ng dac trwng dé
phéat hién tinh bét. Nguoc lai, cling c6
thé dung dung dich ho tinh bot dé phat
hién iod & nong do 2 x 10'6. Sy c6 mat C&u tao vong xodn clia phan tt tinh bot
cla con, tanin, acid nitric, clor s& cAn  va sy hép thu phan t iod gitta vong xodn
tré phan tng.

5.2. Dinh lvgng tinh bot

5.2.1. Dinh lvgng bang phrong phap thay phan acid
Thiy phan truc tiép

Nguyén liéu (2,5-3 g) dugc rira ky bang nudc cat ngudi, sau do thay phan
trong vai gido bang 200 ml HD va 20 ml HC1. Lam ngudi va trung tinh bang
NaOH. Thém nuwoc dén mot thé tich xac dinh, 1y mét phan chinh xac roi dinh
lvong glucose tao thanh va suy ra lugng tinh bot.

Khéi lwgng tinh bot = khoi lugng glucose thu dwgc X0.9

Phwong phap nay chi ¢ng dung cho nhitng nguyén liéu chia chi yéu la
tinh bot vi cac glycan khac khi bi thiy phéan cho ra c6c dwong khir twong ty nhu
tinh b6t cd thé anh huwdng toi két qua dinh lvong, dan téi sai so.

Thay phan bang enzym roi tiép theo bang acid

Nguyén tic cta phuong phéap la dung dich chiét mach nha (chita cac
enzym thay phan tinh bot) cho tac dung Ién nguyén liéu dé chuyén tinh bot
thanh duwong hoa tan (maltose va mot s3'dwong khac), sau do dung acid dé thay
phan tiép. Glucose tao thanh s& duwoc dinh lwong bang trong nhitng phuong
phap thong thuong.
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Phuong phap dwa trén cosé clia Purse

Phwong phap nay hién nay duwoc ding dé dinh lugong tinh b6t trong
nguyén liéu thrc vat bao gdm céac giai doan: loai dwdng bang ethanol, hoa tan
tinh bot bang acid perchloric lodng va ngudi, tach tinh bot dudi dang phic tinh
bot-iod khdng tan, phan hly phic rdi thdy phan tinh bot thanh glucose va
dinh lvong glucose bang phuong phap tao mau véi anthron (mau xanh) hoic
bang cac phwong phéap khéc.

5.2.2. Phuong phap khdong thiy phan dédinh lugng tinh bot

Phuongphép dung phan cuc ké

Trong phuong phap nay ngudi ta dung dung dich calci chlorid ddc va néng
dé hoa tan tinh bot, sau dé la dinh lvong bang cach do do quay cuc a™ clia dung
dich tinh bdt Ia +200.

Phuwong phap tao phic voi iod

Khi cho dung dich tinh b6t tdc dung voéi iod thi tao phic co6 mau, co thé
dung dé dinh lrong. Nguoi ta dung acid perchloric dé hoa tan tinh bot réi cho
tac dung véi iod, do mau so sanh véi mau tinh bot tinh ché. Trong phuvong phap
nay khong can thiét phai ioai dwong.

5.3. Xac dinh tap chét

DE ki€m nghiém tinh bdt, ngoai chi tiéu dinh tinh, Duoc dién Viét Nam IV
quy dinh kiém tra tap chét la, gi6i han acid, sat, chat oxy hoa, sulfur dioxid,
kim loai nang, tro aulfat, dd 4m va do nhiém khuan.

6. Cong dung

Tinh bt la thanh phan chinh trong lvong thwc. Nguyén liéu cé nhiéu tinh
bot la cac hat ngli cdc, cac loai cii nhw khoai, sén (khoai mi), cii mai, ci dao (=
dong riéng - Canna edulis Ker. Gawl., ho Chudi hoa - Cannaceae). Co6 khi bd
phan dy tri lai la than cdy vi du cady bang (Arenga pinnata Merr., ho Cau-
Arecaceae).

Trong nganh duwoc tinh bt dwgc dung lam t4 duoc vién nén. Tinh bét con
duoc diing lam nguyén liéu dau dé diéu ché nhiéu chat khac nhu maltose, glucose,
ethanol, monosodium glutamat... s dung trong cong nghiép va doi song.

Trén thé gidi, tinh bot dugc san xudt chd yéu la tinh bdt ngd. & Viét nam, ng\ion dé
ché tinh bt dung trong nuéc va xuét khdu quan trong nhat 1a sdn-Manihot esculenta
Crantz. L. Giong KM 94 cho ham lwgng tinh bot cao hién dang dugc trong rong rai.
Gia tri xuat khau cla 1 tan tinh bdt san 1a 200 USD va ct 3,5 tan sin tuoi thi cho 1
tdn tinh bot. Mot s6' nha may san xuét tinh bot sdn da dugc xay dyng tai Quang Nam,
Binh Phudc, Tay Ninh dé xuat khdu. Nha may thyc phdm Linh Xuin (TP.HCM) da
san xudt maltodextrin tir tinh bot dé cho vao stta bot Dielac.
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Céac san phdm bién ddi tlr tinh bot hién cling st dung nhiéu trong thiwc phdm va
dugc phdm. Vi du nhu tinh bt tan, tinh bot dwgc oxy hoa, acetyl hoa, tinh bot
hydroxyethyl hod, phosphoryl hod, ester hod véi acid vd co hay tao cac lién két
chéov.v...

Tinh b6t tan la loai tinh bét dugc thuy phan mot phan boi acid v co dé cho dang co
thé hoa tan thanh dung dich trong suét trong nwéc-néng. Thuy phan xa hon béng acid
nitric sé thu duwoc dextrin. Chat lvgng cla dextrin phu thudc vao mic do thuy phan
va mau sdc clia nd. Dextrin loai t6t gdm chi yéu la erythrodextrin va con khoang 15%
tinh bot tan. Dextrin loai xau hon thuwong bi thuy phan xa hon, c6 1 phan maltose va
¢d mau vang sam.

Khi cho tinh bdt tadc dung v&i cac enzyme ar-amylase va cyclodextrin
glycosyltransferase (CGTase) sé thu duwogc cyclodextrin. Cyclodextrin la nhom cac
oligosaccharid vong cé tir 5 don vi dwong glucopyranose tré Ién, lién két voi nhau va
déng vong bang day néi ct'D I-»4. Céc cyclodextrin ty nhién dwoc dung phé bién 13 a-,
0- va Y-cyclodextrin véi s6 lugng don vi duong glucose tuong (ng la 6, 7 va 8. Cac
CGTase cd ngudn gdc tir cac vi sinh vat. Cac CGTase khac nhau sé cho hén hop cac
cyclodextrin véi ti Ié8 khac nhau. Do cdu tao vong, phan tlr cyclodextrin c¢é hinh dang
noén cut véi xoang rdng bén trong kém phan cwc va mit ngoai phan cuc. Do phan
xoang kém phan cuc, cyclodextrin c6 thé nhan cac phan ti* kém phan cuc ndm trong
xoang, tao thanh cac phtrc hgp. Cac phirc hgp nay hién nay cé nhiéu ng dung trong
thuc té.

Cyclodextrin duoc str dung trong nhigu nganh nhw thiec phdm, my phdm, hoa néng va
dugc phdm. Trong nganh dugc, cac cyclodextrin dugc dung dé tdng kha nang hoa tan
cac chat kém phan cuc trong nuéc, gidp nhii hoa cac chat khong phan cuc
(hydrocarbon, steroid, acid béo v.v...), giip 6n dinh va bao vé cac chat chdng lai sy
oxy hod, tac dong ctia UV, 6n dinh mui, che ddu vi kho chiu, gitp kiém soat sy giai
phéng hoat chit va chuyén cac chat dang 1dng thanh dang khé thich hgp cho bao ché.
Trong phan tich, cyclodextrin giGp phan tach cac dong phan quang hoc trong cac
phwong phap séc ky.

I1l. CELLULOSE

Cellulose 1a thanh phan chinh cta véach té bao thrc vat. Go chira khoang
5% cellulose; sgi béng vai 97-98%; sgi lanh, gai 81-90%, sgi day 75%, than cay
ho Coi, ho Lua 30-40%.

1. Cau tao

Cellulose ciing 1a mét glucosan nhu tinh bot, nhung khac tinh bot & chd
day noi gitra cac don vi glucose la J3-D-(1*>4). Khi thuy phan khdng hoan toan
sé thu dwoc cellotetraose, cellotriose, cellobiose va khi thuy phan hoan toan
sé co glucose.



Carbohydrat va duwgc liéu chira carbohydrat

cellobiose

cellotriose

Khi thuy phan cellulose da methyl hoa sé khong thu duwoc 2,3-dimethyl glucose chirng
o0 phan tr cellulose khong phan nhanh. Kha nang khir cda cellulose hét strc thap va
trong san pham thuy phan lwong 2,3,4,6-tetramethyl glucose cling rét it chiéng to
mach clia phan tt cellulose kha dai. SO lugng don vi glucose dao dong tir 3000 dén
10.000.

Céc phan tt cellulose két hop nhau tao thanh micel tic 1a bé sgi ¢é chiéu day 50-100
A Cac micel lai tao thanh bé microfibril v6i dudng kinh khoang 250 A c6 thé thay
duoc béng kinh hién vi dién t, con fibril tao thanh tir cac microfibril cé6 dwong kinh
2000 A va co thé quan sat duoc bang kinh hién vi thudng. Céc soi cellulose chinh I
cac fibril. Cac phan t& cellulose trong cac micel nh¢ c6 rat nhiéu lién két hydro nén

tao duoc dang sei bén chéc.

Cellulose khéng tan trong nwdc va dung moi hitu co nhwng tan duoc trong
dung dich Schweitzerlva trong dung dich kém clorid dam déc.

2. Cac dan chét cellulose va céng dung

Cellulose khi thuy phan mét phan s& cho cellulose vi tinh thé. Day la chat
bot mau tréng, hat bot cd duong kinh 10-15 Ixm khéng tan trong nwéc nhwng
phan tan dugc trong nwdc cho mdt gel 6n dinh. Bot cellulose vi tinh thé dugc
dung trong bao ché nhu 1a mot ta dwoc da nang. N6 dwgc dung lam ta dugc rd vi
cellulose khi gap nuwéc nho cdu tric mao quan lam cho nwéc dé thdm vao vién
nén va lam vién v ra. N6 con c¢6 vai tro nhw ta dwoc dinh va ta dugc tron. Bot
cellulose con duoc dung lam chét phan tan va én dinh cac nhii dich va hén dich.

Khi cho cellulose tac dung v6i NaOH thi hydro clia nhém alcol bac mét ctia cac ddn vi

glucose sé duoc thay thé bai natri va tao thanh cellulose kiém. Néu rlra nudc,

cellulose duge phuc hdi nhwng cau truc cia cac raicel ¢ thay d6i. Qua trinh nay duoc
ap dung trong k§ nghé dét lam cho sgi bong lang va dé bat mau khi nhuém.

1 Dung dich Schweitzer la dung dich hydroxyd déng trong dung dich amoniac, [Cu(CHs)..{OH)-
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Khi cho tac dung carbon disulfid 1én cellulose ta thu dugc cellulose xanthat.

Cellulose kifm + nCS2

Dung dich cellulose xanthat trong nudc co dd nhét cao, khi bi nén ép qua nhitng 16
nhé vao dung dich acid sulfuric thi carbon disulfid sé bi loai, cellulose duoc tai sinh
dudi dang sgi nhd duoc cang va cudn vao sudt chi. Day la nguyén tic san xuét sgi
cellulose téng hop.

Céc nhém OH ctia cac don vi glucose trong phan ti cellulose cd thé dugc alkyl hoa, vi
du methyl hoa dé tao methylcellulose (MC). Viéc diéu ché methyl cellulose duoc thuc
hién bang cach xr Iy cellulose v6i NaOH rdi cho methyl chlorid (CH3CI) tac dung Ién
cellulose kiém, sau do lam két tda methvl cellulose bang methanol, dem ly tam 10i
sdy kho. Tuy theo diéu kién phan ng ma c6 ti 16 nhém methoxy khac nhau. Methyl
cellulose 6 dang bt mau tréng, cho véi nudc mot dung dich gia, co do nhot thay ddi
tuy theo ndng dd, mirc do alkyl hod, dd I6n phan t&. Cac dung dich gia én dinh tlr pH
2 dén 12 nhung két tha khi dun 1én 60°C. Trong bao ché, ngudi ta ding
methylcellulose dé ché cac nhdi dich va hén dich, thuéc md, t4 dwoc dinh va rd cho
vién nén. Ngoai methyl cellulose con c6 ethyl cellulose, methyl ethyl cellulose.

Hydroxypropylmethylcellulose (HPMC) la propylen glycol ether cta methyl cellulose,
trong dé nhém hydroxypropyl va methyl déu néi vao cac don vi anhydroglucose clia
cellulose theo day noéi ether. Trong bao ché, HPMC dugc dung lam ta duwoc dinh, ta
duoc bao film, ta4 duoc tao matrix cho vién nén. N6 con dwoc dung dé bao ché cac
hon dich.

Natri carboxymethylcellulose (Na CMC) la dan chat khac cha cellulose. Digu ché gom
2 giai doan chinh: cellulose dugc chuyén thanh cellulose kiém, sau dé cho
monochloroacetat (CI-CH-COONa) tac dung. Na CMC la mdt chat bdt tréng, hat am.
V6i nuwoc ciing cho dung dich gia c6 do nhét thay doi tuy theo néng do, mic do thé
nhom CHzCOONa, dd lon phan t. Néu tang pH dd nhot sé tang, acid hoa fam giam
do nhot va tinh 8n dinh cla dung dich. Nhiét db tdng do nhét sé giam va khong két
tha khi dun néng trén 60°c nhv MC. Coéng dung ctia Na CMC gan gidng nhw cong
dung clia MC.

Cho cellulose tac dung vo¢i anhydrid acetic sé tao thanh cellulose triacetat, tan
duoc trong aceton va cac ester. Cellulose acetat dwgc st dung lam phim anh, nhya
déo, to acetat.

Cellulose acetophtalat (CAP) la ester cda cellulose trong d6 mot s6' nhém hydroxy bi

ester hod v6i acid acetic hodc monoester hoa vdi acid phtalic; c6 mot s3*chirc alcol con
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& trang thai tv do. Nhom carboxyl th¢ hai clia acid phtalic con 6 dang ty do va co thé
tao mudi. CAP 1a mot chat bot trdng 6 thé hat, hoi c6 mui cla acid acetic, hau nhw
khéng tan trong nuéc acid, tan trong mdi trwong kiém, khong tan trong methanol va
chloroform, tan -trong aceton, ethyl acetat va trong hén hgp dong thé tich cla ethyl
acetat va isopropanol. Uu diém chinh cla acetophtalat cellulose la khéng tan trong
moi trrdng acid nén thuong duoc dung dé bao film khong tan trong da day ma chi tan
& rudt.

Khi cho tac dung cellulose véi hén dich acid nitric va acid sulfuric ta s& thu duoc
cellulose nitrat. Néu ndng do acid lodng, ta cé dinitrat cellulose ttc la colodion (hay
colloxylin) tan duoc trong hdn hop cdn ether. Néu dung acid nitric dam d&c va acid
sulfuric 95%, ta c6 cellulose trinitrat dwéi tén la pyroxylin hay béng thudc stng (gun-
cotton) la nguyén liéu clia thudc nd.

IV.PECTIN - GOM - CHAT NHAY

Pectin, gbm va chat nhay la cac hgp chdt thudéc vé& nhém cla cac
heteropolysaccharid. So véi cac homopolysaccharid, ching c6 cdu tao phtc tap
hon do trong thanh phan cd'u tao c6 hai hay nhiéu hon hai loai dwong don lién
két nhau. Vi tri cla cac day néi cling da dang hon. Cac duong don cdu tao nén
cac pectin, gdbm va chéat nhay thuwong la cac duong don thong thwong nhuw
glucose, mannose, galactose, arabinose, gulose hay céc dan xudt uronic cia
ching nhuv acid glucuronic, acid manuronic, acid galacturonic. Ciing c6 thé gép
trong nhém nay cac duong c6 nhom OH dugc sulfat hoa.

V& mat clu tao, ngudi ta cd thé chia thanh cac nhém: nhém
heteropolysaccharid chi c6 cac dwdng (nhém trung tinh), nhém c6 thém cac acid
uronic trong thanh phan (nhém acid) va nhdm c6 ca cac dwong dén, acid uronic
va goc sulfat (nhém acid cé goc sulfat). Cac het.eropolysaccharid trong thanh
phan c6 céc acid uronic thwong duwoc goi la cac polyuronid.

1. Pectin

Pectin la nhirng carbohydrat c6 phan tl 16n ma phan chinh cla phan t&
cdu tao béi acid polygalacturonic, do d6 duoc xép vao nhém “polyuronid\ Pectin
thuong gdp trong cac by phan cla cay va mot sd’loai tdo. Ddc biét cui (vo qua
gilta) clla mot s3'cay ho Cam (Rutaceae) nhuw buwdi, cam, chanh c6 ham lwgng
pectin rat cao, cd thé dén 30%.

1.1.C4u tao

Nguoi ta chia lam 2 loai la pectin hoa tan, co trong dich té bao va
protopectin la dang khéng hoa tan nam trong vach té bao va céc 16p gian bao,
doéng vai tro chat “cot” va “xi mang” gilp gia c6’thém vach té bao thuc vat.
11i. 1 Pectin hoa tan

Loai nay gom co:

Acid pectic
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V& mat cdu tao hda hoc, phan t& acid pectic 1a mgt mach dai gdm khoang
100 don vi acid D-galacturonic néi véi nhau theo day néi a-(1->4). v& mat céu
tric lap thé, acid a-Z>-galacturonic & dang ghé CIl. Acid pectic ¢ trong cay co thé
ton tai dwéi dang mudi pectat. Acid pectic la co s& clia cac chat pectic khac.

OH
COOH"O

H OH
Acid p-D-galacturonic

dang ghé C1

H OH COOH H OH COOH H OH COOH

Acid pectic

Pectin

Pectin con dwoc goi la acid pectinic. Phan tir cla pectin gdm vai trdm don vi
acid a-D-galacturonic ndi v6i nhau theo day néi a-{I-»4) nhung mot phan hoac
toan bd cadc nhdm carboxyl dd dugc methyl ester héa. Tuy theo mirc dd ester hoa
ma nguoi ta chia ra: loai Jectin ¢cd nhiéu nhém methoxy” va loai ‘pectin cé
nhém methoxy”. Loai sau c6 dwéi 40% s6 nhém carboxyl bi ester hoa.

Tuy cdu tric cta pectin da duoc xac dinh nhu trén, mot s3"tai liéu con cho rdng trong

thanh phan pectin con cé thé c6 mat ctia mot lwgng nho cac ose khdng phai uronic, cac

nhom acetyl va phosphat.

Coc loai cay khac nhau chira cac pectin khac nhau vé khéi lwvgng phan t&, mic do

ester héa va sy phan bd''clia cac nhém ester trong phan ta.

1.1.2. Pectin khéng hoa tan

Pectin khdng hoa tan con duoc goi la protopectin. vé mét cdu tric héa hoc,
protopectin tao thanh la do Hén két nhirng phan t pectin véi nhau qua cau
calci, phosphat. Ngoai ra, con c6 sv két hgp véi cellulose, voi ose va mot 6
thanh phan khéc cla véch té bao.

Nho c6 protopectin ma cac qua xanh ¢ do cirng nhat dinh. Ngudi ta cho rang khi qua

chin, duwdi tdc dong cla protopectinase cac protopectin chuyén thanh pectin hoa tan

nén khi qua chin thi mém ra. Tuy nhién, chwa c6 chirng minh day du vé sy ton tai cla
mot enzym dac trwng nhu vay.
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1.2. Tinh chdt cla pectin

Pectin & dang bot vd dinh hinh mau xam tréng, tan trong nwoc, trong
formamid, trong glycerili néng, néu phan t& lwong cla pectin cang Ién thi do
tan cang giam. Pectin khong tan trong ethanol, isopropanol, aceton nén cé thé
dung cac dung méi nay dé két tlia. Pectin bi két tla bai cac mudi da hoa tri nhu
dong sunfat, chi nitrat hoic acetat, sat chlorid. Trong san'xuét nguoi ta dung
mubi nhom dé két tha pectin & pH 4, tha mau vang luc thu duoc la két tla gilra
pectin tich dién &m va nhom tich dién dwong. Pectin két tla bang mudi kim foai
c6 thé tinh ché bang cach rira tda voi ethanol hodc aceton da acid hoa.

O nudc ta, co thé didu ché pectin tir vo qua gitta (cUi tréng) ctia bwdi nhw sau: cui
buoi phoi khd, tdn bdt 50 g, thém 20 ml HC1 0,03 N va dun 1 gio trén ndi cach
thdy. Dich néng dugc loc qua bong, c6 thé dun lan 2 v6i mét it nuée néng. Khi
ngudi, kiem hdéa nhe bang ammoniac réi boc hoi cach thdy, néu cé diéu kién thi
boc hoi chan khéng con 60 ml. Thém vao dung dich sanh sau khi cit 2 Ian thé tich
cdn, pectin két tda duoc ly tam. Néu mudn c6 pectin tinh ehe, hoa tan néng trong
mot lwgng it nwéc roi lai tda bang con. Tua x6p duogc sdy khd bang cach trai méng
trén kinh, nhiét do khéng qué 45°c.

Dung dich pectin 0,2-1,5% khi ¢c6 mat 65-70% saccharose va pH 3,1-3,5 thi
tao thanh chat dong.

T&c dong clia cac enzym lén pectin

Céc enzym tac dong lén pectin co thé chia lam 2 loai:

1: Enzym thuy phan, nhém ester-Pectinesterase (PE). Enzym nay cit nhom
ester methylic cla acid pectinic dé tao thanh acid pectic.

2. Enzym cét nhé phan tir -enzym depolymer hda. Loai nay co thé chia ra:

- Polymethyigaiacturonase (PMG), enzym nay cét phan tk thanh tirng don
vi galacturonic. Nguoi ta con chia ra endopolygalacturonase 1a enzym cat
mot cach ngau nhién vao cac day ndi glycosid va exopolygalacturonase la
enzym cét bat dau tir dau mach.

P.M.G
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- Pectinlyase (PL) la enzym cét day néi (I-»4) va ddng thoi tao thanh cac
san phdm chwa no. Nguoi ta tim thdy cac enzym nay trong mot s3'ndm
mdc nhw Aspergillus niger, A. oryzae va lgi dung dé loai pectin trong viéc

lam trong nuéc hoa qud, trong viéc ché bién sgi thao mdc.

So d6 tac dung cla cac enzym |én pectin
1.3. Binh tinh - Binh lugng

1.3 1 Dinh tinh véi acid, hvdroxamic va sat I11
Dinh tinh trén Ong nghiém
Dinh tinh pectin dya vao phan (ng tao thanh pectin hydroxamic acid roi
cho tac dung tiép voi sat ba (111) chlorid sé tao thanh phirc két tdia mau do.
Thudc thtr: hydroxylamin, 1,4 g trong 10 ml ethanol 60%; natri hydroxyd

1.4 g trong 10 ml ethanol 60%; acid hydrochloric 1 thé tich + 2 thé tich ethanol
95%; 2,5 g sat Il trong 10 ml HCI 0,1 N pha trong ethanol 60%.

Céach tién hanh', hoa mot it chat tht vao Iml nwdc, thém 1 ml thube thi
hydroxylamin, 1 ml natri hydroxyd roi dé€ yén 2 phat, thém 1 ml dung dich HC1
va 1 ml thudc tha sat (111).

Dinh tinh trén vi phau

Lam mat nwdc va mét hoat tinh cac enzym bang cach ngam vi phau trong
aceton. R(ra aceton 3-4 lan v&i methanol.

Cho vi phau vao mdt hén hop gdbm 1 ml hydroxylamin va 1 ml natri
hydroxyd, khudy 5 phat. Thém 1 ml HCl-ethanol va khudy 5 phat. Chuyén vi
phau vao 2 ml thu6c thir sat (I11), sau 10 phat v6t ra va quan sat voi kinh
hién vi.

1.3.2: Dinh tinh pectin dva vao sy cé mat cta acid galacturonic

Ldy mot it pectin hoa tan vao 3-4 ml nuGc, thém vai giot chi acetat kiém
10% va dun trén noi cach thay. Dau tién tao thanh tla trang roi dan dan cé
mau cam hoi do.

1.3.3. Binh tinh dya vao s tao thanh chét déng

Ldy 5 g pectin, thém 50 ml nuwéc, dé yén dé pectin truong ra, thém 25 g
duong mia da tan thanh bot va dun séi 10-15 phat. Thém Iml dung dich acid
citric 40%. Sau 2-3 gi¢ sé tao thanh chéat dong.
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1.3.4. Binh iwgng

Xac dinh ham lwgng anhydrouronic acid bang phrong phap so mau: méau
kiém nghiém sau khi loai*ivong (chiét bang ethanol) dwoc tac dung véi dung
dich 0,5% EDTA dé loai cac cation hoa tri 2. Tiép theo dung NaOH 1 N dé xa
phong hoéa cac nhom ester (20°c, 30 phat), acid héa dén pH ,5,0-5,5 bang acid
acetic. Cho enzym depolymer héa tac dung trong | gio, loc. Cho dich loc tac
dung véi acid sulfuric dam dac réi voi dung dich 0,15% carbazol trong con. Do
mau & budc song 520 nm. B6i chiéu voi duong cong mau clia anhydrouronic acid
di tir acid galacturonic (40 iig acid galacturoriic twvong ¥ng véi 33,2 fig acid
anhydrouronic acid).

Ngoai ra, con c6 thé dinh lwong pectin bang phuong phap can (sau khi tia
pectin bang cac dung méi hitu co), phrong phap do do quay cuc, phudng phap do
dd nhot.

14. Cbdng dung

Pectin dung lam thuéc cdm méau duwong rudt, udng dung dich 1-2%, 40-
80ml trong 24 gio.

Pectin con dung lam tadc nh&n nhii héa khi két hgp v6i gdm arabic. Dung
dich pectin 6n dinh & méi trwong acid nhwng khong on dinh 6 méi treong kiém.
Khi dung pectin nén lam &m v6i nwéc va nén tron voéi duong hodc glycerin dé
hoa tan dwgc dé dang, trdnh von cuc.

Trong cong nghiép thic pham, pectin duge ding san xuét banh keo, mit
déov.v...

2. GOm - chad't nhay

2.1. Nguon gbc va vai tro sirih ly cla gdm va chat nhay

GOm tao thanh trén cay la do sy bién d6i cia mang té bao. Thuong thi sy
bién d6i do xay ra & nhitng md dd gia va nhitng mo dé chuyén thanh gom,
nhung cd khi nhitng t& bao non ciing bi bién ddi. O nhitng cay than gd, gébm tao
thanh do si bién ddi nhitng té bao phan tly hoic té bao gan ving tang sinh gd
roi chay ra ngoai theo cac k& hd nhw 16 sdu duc, vét chat... vi du trwong hop cay
man. O nhitng noi khd hanh, mot s3" cay tiét ra gdm khi mua mwa dén vi du
trvong hop cay Acacia verek moc & Ai Cap vung ven sa mac, & day nra nam
khong muwa. Khi mwa xuéng, cay tiét ra gdbm & tang sinh gb. Khi khé vo cay nit
né, gom theo ké ho tiét ra ngoai. B6 la gébm arabic.

Chét nhay la cac heteropolysaccharid c6 trong té bao thwc vat. Mot sé hat
nhu hat lanh, hat mét s6 cdy ho Hoa mdi, c6 chi*ta chat nhay 0 16p ngoai cla hat,
khi gap nuéc sé hat nuwdc va truong nd thanh mét iép nhay phia ngoai lam cho
hat gil* nuéc can thiét trong qua trinh ndy mam. C6 khi chd't nhay la chat dy
trir cho sy phat trién clia bd phan trén mat dat, dé 1a trwong hgp mot s6 cay ho
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Lan - Orchidaceae, vi du cady bach 13DAA
cép, moc vé mua xuan, 6 cac loai ]
tdo, chat nhay tao thanh tlr nhiing 6
chéat gian bao do dé chat nhay gan R>3H3'D GalP
VOi pectin hon. 5 i

Nhwv vay, xét vé ngudn géc, -> 3)-0-Galp-(1->3) p-D-Galp-(1->3) p-D-Galp-(1->
gdm c6 ngudn goc bénh ly, cay tiét | I

ra gébm la mét phan (ng ddi voi 1 1
diéu kién khong thuan loi con chat R-* 3)-P-Ga|F6 Rg+ 3)-p-Galp
nhay la thanh phan cdu tao binh t t
thwong cla cdy Trong mot s cay -i-Galpl Rt» 3}p-CGalp
chdt nhay chi c6 mat trong mot so 6 6
té€ bao ctia mo, vi dy B3'chinh sam. § 1 |

Ciling A&r* “apcr kl-iAno rn rarjh N 4)-I3-GlcpA R — 4)-p-GlcpA

g@' that ro g;t gitra gom va chét phan 1&p lai ctia pHén tir gom arabic

nhay Co theé quan niém goém la R= LNaf—{1+ L-Rhap- (1->, a-D-Galp-{1->3)-L-Araf-{1->,
san pham thu dugc dudi dang rdn ho&c it gdp hon: p-L-Araf-(1->3) L-Araf-{1->.
sau khi dé kho tir cac ké nit tw

nhién hay vét rach clia cay, con

chét nhay la san pham c6 thé chiét ra tlr nguyén liéu bang nudc.

Chlng ta ciing can phéan biét gitra gém va nhua, vé hinh dang bén ngoai, nhya giong
gdém va cling chay ra tlr k& nit, 16 sdu duc hodc vét rach trén cay, vi du nhwa Canh
kién tréng; nhwng khi dét chay, nhya c6 mui thom con gébm c6 mui gidy hay vai chay.
Nhya khéng tan trong nudc nhung dé tan trong dung méi hitu co, con gébm va chat
nhay khi cho vao trong nwéc sé nd ra va tan. vé mat hoéa hoc, gdm va chat nhay thudc
polysaccharid con nhya thudc nguén goc terpen.

Theo cdu tao hda hoc, ngudi ta cd thé chia gébm va chat nhay thanh 3 nhém:

2.1.1. Nhém trung tinh

Nhém nay vé mat cdu tao héa hoc la nhirng polymer cla cac dwong don. Vi
du nhu galactomannan hodc glucomannan. Galactomannan la céac
polysaccharid ma phan t&r gdm cac géc D-mannose va D-galactose;
glucomannan la cac polysaccharid ma cac phan t gdom cac gdc Z)-mannose va
D-glucose. Galactomannan ctia mdi loai cay c6 khac nhau vé ti & giita cac goc
galactose va mannose, khac nhau vé cau tric va phan t& lvgng. Mach chinh cda
cac phan tl dai va gébm cac goc D-mannopyranose ndi v&i nhau con mach nhéanh
ngan va cdu tao bdi dwdng D-galactopyranose.

Vi dy, trong guaran (xem cdng thirc) ti 1é gitba mannose va galactose la 2:1, phan t&r c6

mot mach chinh gébm cac don vi mannose ndi theo day ndi P-(I—4) va mach nhanh la

don vi galactopyranose ndi theo day ndi a-(I—6). Mot s6’galactomannan khéac c6 ti 1é
git)a mannose va galactose la 3:1, 6:1. Galactomannan hay gdp d hat mdt sé cay ho

Pau, vi du galactomannan cla hat cay c6t khi - Cassia occidentaiis L. (da dugc xac

dinh cau trdc nam 1975).
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Guaran CH;0H

Glucomannan hay gap trong ho Hanh mLiliaceae, ho Lan-Orchidaceae. Cau tric cla
loai nay it dugc biét.

2.1.2. Nhém acid

Cac polysaccharid ctia nhém nay, ngoai cac duong, trong thanh phan con
c6 cac acid uronic, dai dién cho nhém la cac gom tiét ra & than cay, vi du gom
arabic. Phan tlr poiysaccharid ctia gém arabic c¢6 phan t& luvgng khodng 250.000,
phan nhanh nhiéu va cdu tao bdi cac don. vi D-galactopyranose, L-arabinose,
L-rhamnose, acid D-glucuronic theo ti I1é 3:3:1:1. Mach chinh gdm nhirng don vi
D-galactopyranose nd'i theo day noT I3{1—3).

GOm tiét ra & than cady mo - Prunus armeniaca L. thanh phan gom cd
D-xylose, L-arabinose, D-galactose theo ti 1é 1:8:8 ngoai ra con c6 mot lwgng nhd D-
mannose va acid D-glucuronic. Khi dun néng véi nuwéc, gdbm bi thdy phan va giai
phéng L-arabinose, tao thanh nhirng manh cé khdi lwvgng phan tr bé. Phan tich cau
tric bing phwong phap cat nhd phan tir va bang phwong phap oxy hda voi periodat
cho thay phan tlr gdbm c6 mét mach chinh gém céc don vi P-£>-galactopyranose néi
theo day noi (1-26), mach chinh nay mang nhiéu mach nhanh & C-3 gdm c6 cac don vi
L-arabinofuranose, ¢-galactose va acid Z)-glucuronic. Ngwoi ta con thdy mach chinh
thinh thodng c6 cac don vi L-arabinose xen vao.

GOm ti€t ra 0 than cay & mot s6’ loai thudc chi Citrus thanh phan goém cé
L-arabinose, -D-galactose va acid D-glucuronic. Ti Ié gilta cac don vi duong nay thay
ddi tuy theo loai vi du gbm clia cay chanh co ti & 2:5:2.

& mot s6 tdo nau cling co

polysaccharid thudc nhém

acid: acid alginic. Acid

alginic cau tao bédi cac don -OOC

vi acid guluronic va acid

mannuronic. Day ndi gitra

cac acid la |3-(1—4), phan - 0

td lvgng trung binh khoang Add guluronic Acid mannuronic
200.000. Ti lé gitra cac acid

uronic thay dgi tuy theo ngudn géc.
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Ti 1é gitta acid mannuronic va guluronic la 1,56 6 tdo Macrocystis pyrifera, 1,85 &
Ascophyllum nodosum va 0,45 & Laminaria hyperborea. Chudi phan tt polysaccharid
khoéng ddng nhat. Qua su thly phan tirng phan, ngudi ta xac dinh c6 3 kiéu sap xép
trong phan tl, c6 doan la polymannuronic, hoac polyguiuronic hodc xen ké gitra 2 acid
mannuronic va guluronic. & trong tao cac acid & dang mudi hdn hgp (Na, Mg, K, Ca).

Hang ndm thé gi¢i san xuat dén 10.000 tan acid alginic.

2.1.3. Nhém acid c6 thanh phan goc sulfat

Nhém nay gom cac polysaccharid trong thanh phan, ngoai cac acid uronic
con c6 mot lvgng nho ester clia nhém OH v6i acid sulfuric.

Pai dién cho nhom la thach (agar-agar). Thach la san phdm ché tlr mét so
loai tdo bién. Thach chia chitng 70-80% polysaccharid, 10-20% nuéc, 1,5-4%
chat vd co. Phan polysaccharid cidu tao bdi cac goc D- va L- galactose,
3,6-anhydrogalactose, cac pentose, acid glucuronic va cac goc sulfat. Thach c6
cau tao chinh gdm 2 loai polysaccharid la agarose va agaropectin.

Agarose la polysaccharid cau tao bdi cac goc P-D-galactopyranose theo day noi (1—3)

luan phién voi 3,6-anhydro-a-L-galactopyranose theo day ndi (I—4) (duong doi nay cé

tén la agarobiose) ngoai ra con c6 mat cac don vi D-galactose mang nhém 6-6-methyl

va mdt lwong rét it D-xylose. Agarose chiém khodng 55-66% va c6 thé tach béng cach

két tha v6i polyethylen glycol.

Agaropectin chiém khodng 40% cla toan bd polysaccharid, ¢6 ciu tric phic tap.

Thanh phan cé acid glucuronic, Z)-galactose, 3,4-anhydro L-galactose. Mgt phan cula

céc don vi dudng duoc ester héa voi acid sulfuric.

2.2. Tinh chat

GOm va chat nhay hoa tan trong nwéc tao thanh dung dich keo c6 d6 nhét
cao, hoan toan khong tan trong cac dung méi hi{tru co nhu ether, benzen,
chloroform. B9 tan trong con thay ddi tuy theo do con va tuy theo loai gdm hay
chéat nhay, khong tan trong con cao do. D9 nhét cla dung dich thudéc nhém
trung tinh it thay déi theo pH con nhom acid thay doi theo pH. Dung dich nwéc
cla gobm co tinh dinh con chat nhay thi khéng. Polysaccharid nao c6 cdu tao
chudi thdng sé tao duoc mang nhung it c6 tinh dinh, trai lai loai nao c6 cdu tao
phan nhanh s kho tao mang nhung co tinh dinh cao.

GOm va chat nhay c6 tinh quang hoat. Gém va chét nhay bi tha béi chi
acetat trung tinh hodc kiém va khac pectin & chd khéng bi tac dong bai enzym
pectinesterase. Chat nhay bat mau voi xanh methylen nén c6 thé dung dé dinh
tinh trén vi phau thuc vat.

2.3. Danh giad mot dvoc liéu chira gom hodc chat nhay

Dé danh gia mot dugc liéu chira gom hay chét nhay ta c6 thé dua vao
phuong phép tda bang con rdi loc, séy, can. Co thé tla bdng chi acetat. Nguoi ta
con danh gia bang phuong phap do d6 nhét.
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M6t s3' dwoc dién quy dinh viéc danh gid dugc liéu chira chat nhay dua
trén chi s nd: chi s3'nd la thé tich tinh bang ml ma 1 g dwoc liéu khi né trong
nuéc chiém dugc. Thi nghiém ti€én hanh trong nhiing diéu kién quy dinh nhuw
kich thwéc ong dong, lwvgng dugc liéu, do nhé cua duwoc liéu, thdi gian ngam,
nhiét do...

Dugc dién Phap quy dinh phwong phap danh gid mot duoc liéu chira chét
nhay nhu sau: tién hanh trong mot éng dong ¢é 20 cm chiéu cao va 2 cm dudng
kinh, chia thé tich b&t dau tir day. Cho 1 gam duoc lieu dé nguyén hay nghién
nhd vao 8ng, thém 25 ml nudc, day nat. L&c' nhe déu IGc dau, sau do thinh
thoang lac trong vong 1 gio. D& yén 6 gio & nhiét dd 15-20°c. Thé tich tinh theo
ml ma dwoc liéu bao gdm ca chat nhay chiém dugc chinh la chi sé nd. Dugc dién
Viét Nam IV quy dinh doc két qua sau 3 gio.

DE tach gom hodc chédt nhay trong dugc liéu, co thé dua vao do hoa tan
trong nwdc rdi thém con cao do dé tha, tach riéng rdi tinh ché bang phwong phap
tham tich.

Mubn biét thanh phan monosaccharid trong cdu tric cia gom hay chdt nhay, ta co

thé tién hanh thdy phan rdi xac dinh cac monosaccharid bang phuong phap sac ky.

Mubn thay phan nguoi ta dun gdm hodc chdt nhay véi acid sunfuric 2N. Dung dich da

thay phan sau khi trung hoa bang bari hydroxyd dung dé phéan tich sac ky.

2.4. Cong dung

GOm va chéat nhay dugc ng dung trong k§ nghé dét, thuc phdm... Trong
bao ché, gom thwong dwoc dung fam chédt nhi hoéa, lam ta dwgc. Mot sd"duwgc ligu
chtra chat nhay thwong c6 tdc dung chita ho va lam chéng lanh céac vét thuvong,
vét loét. Thach (ag;ar-agar) ding dé chita tdo bon va dé ché méi treong nudi cdy
vi sinh.

Alginat c6 tinh chat truong né, khong hdp thu & rudt gay cam giac day
bung nén hay dung dé chong bénh béo phi. Trong trwong hop ket mén vi khéng
nén dung. Dung dich keo alginat ¢d tinh dinh bdm va bao nén (ng dung dg tri
loét va bao vé niém mac duong tiéu héa. Calci alginat c6 tinh cdm méau nhanh
dugc dung khi chdy mau cam, chdy mau rang hodc cac trwong hop chdy mau do
bi thwong tich.

Trong nhitng ndm gan day nghién cku cho thdy nhiéu chat
heteropolysaccharid cé tac dung kich thich mién dich, chéng virus, ung thu.

Trong ky nghé dwoc pham, acid alginic va alginat dugc dung lam ta dugc
rd trong vién nén, chat én dinh nhi dich cdc kem va thudc m&. Tinh chat nhi
héa va gitt nwéc clia alginat dugc st dung trong my phdm. Cong nghiép thuc
pham tiéu thu mét lwgng lén alginat. Cac nganh khac nhuw vai soi, son, gidy...
cling can dén alginat.
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Cac mannan, vi du nhuv T-2-HN (m6t dan chat O-acetyl-I-3-a-D-mannan)
trong ndm Dictyophora indusiata’, hai glucuronoxylomannan (MEA va MHA) va
glucourono-xyloglwveomannan (U-3-A) trong loai mdc nhi Auricular auricula-
jundae (Fr) Quel, c6 tac dung chéng khdi u trén dong té bao Sarcoma 180 [Ukai
S. (1983) Chem. Phar. Bull. 31(2),741-44]. Cac polysaccharid phtc hgp ciling cd cac
tac dung chong khoéi u dang cha y. Vi du nhu ba proteoglucan phan lap tir hé soi
cla loai Ganoderma tsuga la F10-A, FI0-b-a va FA-1-b-a c6 tac dung chdéng khdi
u manh trén Sarcoma 180. [Zhang J. (1994) Biosci. Biotech. Biochem. 59(7): 1202-05]

V. CAC POLYSACCHARID KHAC
1. Beta glucan

1.1. Cau tao

I3-D-glycan la nhirng hop chat c6 cdu tao tir nhiéu phan t&r duong day D noi
v6i nhau bang day ndi /3-Z)-glycosid, quan trong hon ca la (1,3)- /O-JD-glucan, con
1,4-/2-D-glucan da néi dén trong phan cellulose, ngoai ra con cé (1,6)-yo-Z)-glucan.

V6i cac dan chat (1,3)- /2-D-glucan, phan tl c6 cdu tao cd thé chi la 1
mach théng tao bdi cac lién két 1—3 hay c6 thé “phan nhanh” bdi céc lién két
1—6 hay 1—4. Nguoi ta thudng goi ching la cac (1,3/1,6)- /2-D-glucan hay
(1,3/1,4)- /2-D-glucan. Céac nhanh thwdng ngdn hon so v6i nhanh cla tinh bot.
Cac (1,3)- /?-D-glucan khac nhau béi khéi lwvgng phan tk, chiéu dai mach chinh,
mirc do phan nhanh va chiéu dai mach nhanh. Kiéu ciu tao mach cla cac
(1,3)- /3-D-glucan c6 su phan biét kha Ién theo ngudn goc sinh vat cltia chdng.
Cac (1,3)- P-D-%lucan cla vi khudn thwong la mét mach thdng (vi du nhw
curdlan cla loai vi khuan Agrobacterium biobar). Cac (1,3)- /3-D-glucan cla
ndm thwong 1a 1 mach phan nhanh dang xuong ca voi mach nhanh ngén néi
vao mach chinh bdng day néi 1—6 (vi du nhu schizophyllan cda ndm
Schizophyllum commune). Cac (1,3)- I3-Z)-glucan cta ndm men c6 cdu tao
twong ty¥ nhv cla ndm nhung ¢6 mach nhanh dai hon. Cac (1,3)- /?-D-glucan
clia thuc vat bac cao 1a mot mach thang trén doé xen ké gitta nhitng doan mach
duong ndi voi nhau bang day néi 1—31a nhitng doan c6 ciu tao 1—4 [Volman J.
J. et al. (2008) Physiology & BeAauior;94:276-284]. Ti lé gilra phan c6 cdu tao 1—=
va phan cd cdu tao 1—+4 khac nhau tuy theo tirng loai thyc vat.

Cac mach nhanh nay con c6 thé két hgp vOi protein tao nén cac
proteopolysaccharid phitrc tap vi du nhv polysaccharid-K (PSK) va PSK trong
nam van chi (Trametes versicolor).

1.2. Tinh chat

Day néi p-1,3-glucan lam cho mach polysaccharid c6 dang xoan tuvong tu
nhw tinh bot. Cling nhuv cac gém, pectin va chat nhay, (1,3)- /d-0-glucan tan
trong nuéc néng va tan mét phan trong nwdc lanh. Dung dich nuéc cla cac (1,3)-
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li-D-glucan 6 ndng dd cao cd dd nhét cao. Do ¢ cdu trdc mach xoan dai nén dung
dich (1,3)- fi-D-glucan trong nuéc ciing cé tinh chat tao gel. Mrc do hoa tan va
kha nang tao gel cla (1,3)-*-D-glucan phu thudc yao khoi lvong phan tir va mic
d6 phan nhéanh cla chdng.

1.3. Tac dung duoc ly va cong dung

Déc tinh sinh hoc quan trong dugc chi y nhigéu nhét cla (1,3)-j6-2)-glucan
la tac dung clia chang trén hé mién dich. Cac nghién citu cho thdy nhiéu (1,3)-
/?-D-glucan 1a nhitng chét c6 tac dung kich thich mién dich khéng dac hiéu.
(1,3)-/0-J9-glucan c6 tac dung lam tdng dap ¢ng mién dich & cac bach cau va céc
té bao bi€éu md ma tac dung chu yéu la bdi diéu hoa san xudt cytokin.

Cac nghién ctru in vitro cho thdy mot sé' (1,3)- /2-D-glucan c¢6 tac dung lam
gia tang cac hoat tinh chirc ndng cla dai thuc bao kich thich tiét TNFa, lam
hoat hoa chirc ndang khang khuén cla bach cau don nhan va bach cau trung tinh
[Williams DL. Med Inflamm 1997;6:247-50, Tzianabos AO. Clin Microbiol Rev.
2000;13:523-33.], lam tang dap ¢ng mién dich bdi gia ting san xuédt cytokin tién
viém, bung phat oxy hod va san xuadt chemokin [Adachi Y. et al. Biol Pharm Bull
1994;17:1554-60. Olson EJ. et al. Infect Immun 1996;64:3548-54.]. Cac dac tinh nay
gitp Co thé chéng lai sy nhiém khudn cling nhu tiéu diét cac tdc nhan gay bénh.
Hong cau nguoi khi 0 v6i (1,3)- p-D-glucan ndm men cling cho thady sy gia tang
san xudt TNFa, IL-6, IL-8 va TF [Engstad cs. et ai. Int. Immunopharmacol.
2002;2:1585-97.]. Cac thir nghiém trén nguoi bang cach tiém truyén PGG-glucan
(betafectin) thu duwoc tr ndm men bia Saccharomyces cerevisiae trén cac bénh
nhan giadi phau cé nguy co cao c6 tac dung giam nguy co nhiém trung, mkc do s
dung khang sinh va rat ngdn thdi gian sin séc ddc biét va ting kha ndng séng
so v6i placebo la nwéc mudi sinh ly. [Babineau TJ. et al. Arch Surg 1994;129:1204-10.
Dellinger EP. tt al. Arch Surg 1999;134:977-83]

Céc (1,3)- /JZ>-giucan lam tang san xudt dai thuc bao, bach cau va cac té
bao tiéu diét ung thw tw nhién cla co thé cling nhw tdng hoat tinh clia cac té bao
T-helper, lam tang mic IL-1, and TNFa. Cac yéu t0 nay cé tac dung trén viéc
ngan can sy phat trién khdi u trén doéng vat thir nghiém. Polysaccharid trong
van chi (Trametes vesicolor) sau khi udng 48 - 72 git ¢6 thé lam tédng hoat tinh
cla cac té bao mién dich 1én téi 30 lan hay hon.

Theo Vién nghién cttu Ung thu MY, céc (1,3)- y&-D-glucan & dang hoa tan gén
két vai cac bach cau & bo thé cua receptor 3 (CR3) clia ving lectin, lam mdi cho
receptor khéi dau qua trinh mat nhan gay doc tinh ctia cac bach cau khi bach cau
CR3 gan két voi khoi u mat ngoai c6 bd thé 3 (iC3b). Nhu vay, si gan két clia cac
(1,3)- /3-D-glucan vao CR3 cua bach cau sé kich thich bach cau tiéu diét cac té bao
khéi u c6 16p vé iC3b [Yan J. et al (1999) J Immunol.;163(6):3045-52].

1 Con duoc goi la Mac-1, CD11b/CD18 hay awW(32-integrin
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Cac nghién clru tién lam sang ciling cho thay viéc st dung cac (1,3)- /3-D-
glucan cta men bia vdi cac khang thé don dong chdng ung thu (mAb) cling cai
thién viéc ap ché khoi u cling nhu tang thoi gian song, goi y cho viéc st dung sw
két hgp nay trong diéu tri bénh nhan ung thw [Yan J. et al. (2005) Expert Opin Biol
Ther.;5(5):691-702]. st dung (1,3)- p-D-glucan ndm men véi Bevacizumabllam gia
tdng c6 y nghia tadc dung cla thu6c nay. {Salvador c. et al (2008) Clin Cancer
Res~14(4):1239-47]

(1,3)- (3-D-glucan ciing dugc nghién clu s dung cung véi cac hoa chat tri
ung thu lam tang hiéu qud diéu tri [Zhong w, et al. J Immunother. 2009
Sep;32(7):703-12]. Tai Nhat Ban, dich chiét men bia chra chi yéu la cac P-glucan
duge chdp thuan st dung tr 1au dudi dang tiém truy@n nhw 1a liéu phap bo tro
cho hod tri ung thu. Tai My, cac thir nghiém 1am sang giai doan 11l dang dugc
thic hién trén nhitng phac do két hgp nay.

Céc /?-glucan con c6 hiéu qud rd rét trén sy phuc hoi cla cac bénh nhan
sau xa tri va hoa tri ung thu do gilp thic day sv phuc hoi clia tuy xuong.

Céc P-glucan c6 tac dung ha cholesterol trong mau do ching két hop voi
cholesterol va cac acid mat va gilp thai cac chat nay qua phan, vi du nhu (1,3)-
P-D-glucan trong cdm lGa mi [Bell s. et ai. Cri.t.Rev. Food. Sci. Nutr. (1999) 39,189-
202; Braaten J.T. et al. Eur. J. Clin. Nutr. (1994) 48, 465-74; Davidson M.H. et al. (1991)
JAMA;265,1833-9]. Trong duwong tiéu hod, cac P-glucan ngdn cdn sy hédp thu
cholesterol tir thirc an.

Ciling nhu cac chat xo tan trong nwéc khéac, (1,3)- J3-Dglucan c6 tac dung
lam gidm su tang duong huyét, dac biét la sau bira dn do ching lam cham lai sy
lam réng da day dan t6i lam cho viéc hdp thu glucose didu hoa hon, lam gia
tdng san xudt IL-la & cac dai thwc bao va tang tiét IL-2, IFN& va IL-4 & té€ bao
tuy [Estrada A. et al. Microbiol Immunol 1997;41:991-8]. (1,3)- /?-Z)-glucan cling nhuw
khd nang*lam tdng sw nhay cdm véi insulin cla cac co quan [Braaten JT. et al.
(1994) Diabet Med;11:312—8]

1.4. Ngudn a-glucan trong thién nhién

Céac duogc liéu hay thuc phdm quan trong chtra (1,3)- P-D-glucan la: ndm
Phuc linh (Poria cocos), Linh chi (Ganoderma lucidum), ndm Bong ¢6 (Lentinus
edodes), Grifola frondosa (ndm Toa k& ndm MdUGa), ndm men bia
(Saccharomyces cerevisiae). Ngoai ra, con gap trong mot s3'loai rong bién. Trong
nadm Phuc linh, ham luvgng cac /2-glucan co thé tdi 94% duwoc liéu khd. Trong cam
clia mot so"loai ngll coc ho lda nhu Ia mach (7%), yén mach (5%), lGa mach den
(2%) va lGa mi (<1%) ciing ¢ nhiéu cac dan chat (1,3)-p-Z)-glucan.

1 Khang thé don dong da dugc !'am thich (ng voi ngudi voi tén biét dugc Avastin (Genentech/Roche) da
dwgc FDA My chép thuén cho st dung trong di€u tri ung thw v, ung thw phdi khdng té bao nhd, ung thw
rudt két... va cac ung thw &c tinh di can.
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2. Inulin « Fructan
2.1. C4u tao

Cac fructan polymer thuwong dugc biét véi tén goi la inulin. Fructan la
nhiing oligo- hay polysaccharid dwoc cdu tao tir cac don vi fructofuranosyl (F)
ndi véi nhau qua day ndi /3-(2—1) véi 0" lwgng tir 2 - 60 monomer t.rong phan
tr [L. De Leenheer. Carbohydrates as Organic Raw Materials, Vol. 1ll, VCH, 1996, p.
67], nhung clng c6 the t&éi hang ngan don vi. Cac fructan thuong cé céu tao
mach thang chi gdbm céc don vi duong fructose véi don vi duong tan cung la
fructopyranose (Fpy), nhung ciing c6 thé cé don vi duong tdn clng la
glucopyranosyl (Gpy) ndi vao bang day ndi ar-(—=2 (vi du nhu 1,1-
kestotetraose). Tén cac fructan thwong duoc goi nhw sau: céc fructan khéng
c6 duong glucose tan cung duwgc goi la /?-D-fructopyranosyl-[Z>-
fructofuranosylJ*.D'D-fructofuranosid, va dugc viét tit 1a FpyFn. Cac fructan
c6 duong glucose tdn cung dwgc goi la cac 0-Z)-glucopyranosyl-[i3-Z>-
fructofuranosylj*.A-D-fructofuranosid va duoc viét tat 1a GpyFn.

Trén thuc té, cling gdp nhitng trudng hop ma cac fructose néi véi nhau
béng day ndi I3{2-"6) xen v6i cac dudng fructose ndi véi nhau bang day néi I3-
(2—=!) (vi du nhv 1&6 kestotetraose) va C6 clia dwong glucose dugc nbi thém voi
duong fructose bang day ndi >6) (vi du nhv 1&6G-kestotetraose). Céc
fructan cling ddéi khi phan nhanh nhv truong hop cla 1&6 kestotetraose. [lan
MS. Phytochemistrv 63 (2003) 351-359]

Tuy theo ngudn géc ma céc fructan cé cdu tao va mic do trung hop khac
nhau. Céc fructan trong cac loai ngli c6c thwdng c6 mach ngan trong khi clia cac
cay ho cdc cé mach dai hon.

1&6G-Kestotetraose
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2.2. Tinh chat

Céc fructan tan kha tot trong nwéc. Cac fructan mach dai kém tan hon
loai mach ngdn va co6 thé tao dang vi tinh thé trong nwdc. Cac vi tinh thé nay
khong cd vi riéng nhung cd thé tao thanh thé chat min nhu kem tao cam giac
béo trong miéng nén dwgc ding dé thay thé cha't béo trcdig mot s6' loai thuc
pham an kiéng.

Cac fructan bi thuy phan bdéi cac enzym inulinase trong thuwc vat.
Inulinase la cac glycosides thuy phan day ndi /2-2,1 cua cac fructan dé cho céc
san pham trung gian la céac oligosaccharid va san pham cudi la fructose vi thé
né la dang tich tr ndng lwgng cla mot s6 loai thic vat. Fructose la chat sinh
nang lvong trong co thé tvong tw nhw glucose, ddng thoi la mét chét cé do ngot
cao throng dugc ding trong thyc pham.

Cac fructan cling chiu tadc dong bdi inulin fructotransferase (tao DFA-III),
mot lyase co tdc dung cét 2 dudng cudi mach tao nén cac cac oligosaccharid co
mach ngan hon. Disaccharid 1a san phdm cda enzym nay la o-D-fructofuranose-
p-D-fructofuranose 1,2%:2,3-dianhydrid (DFA-1II) khong duoc co thé tiéu hoa
nhwng cd tdc dung tdng cuong hdp thu céc mudi khoang (Ca, Mg...) trong rudt.
Enzym inulin fructotransferase (tao DFA-I) ciing cét ructan tveng tw nhw inulin
fructotransferase (tao DFA-IIl) nhung cho san phdm la mot disaccharid a-D-
fructofuranose-/?-D-fructofuranose 1,2%:2,r-dianhydrid (DFA-I). cd 2 disaccharid
nay déu khéng dugc tiéu hoa va cd do ngot va ndng lugng bang 1/2 duong
saccharose, ¢6 gia tri trong thuc phdm nhw cac chat ngot nghéo nang hiOng.

2.3. Tac dung dwoc ly va céng dung

Trong dinh duding, fructan duoc xem nhu 1a nhitng chét xo tan trong nwéc
khong c6 gia tri dinh dwéng do trong da day va rudt non clia ngudi khéng co cac
enzym thuy phan cac chéat nay. Chlng khong dwgc hap thu & rudt non nhung
dugc Ién men va thodi gidng hau nhu hoan toan & rudt gia [Wang X et al. J. Appl.
Bacteriol. 75 (1993) 373-380] b&i mot 0" loai vi khudn dwong rudt c6 ich nhw cac
Bifidobacterium spp., Lactobacillus spp. B6 sung cac fructan trong khiu phan la
cung cdp mai trvong dinh dwdng cho cac Bifidobacterium phat trién gitp ap ché
s phat trién cta cac vi khudn Ién men thdi c6 hai trong rudt gia [Gibson, G.R. et al.
J. Nutr. 1995,125,1401-1412; Hidaka et al. Bifidobact. Microflora 1986, 5,37-50; Tomomatsu,
H. Food Technol. 1994,48,61-65]. S 1én men va phat trién cta céac Bifidobacterium
con san sinh ra cac chét acid mach ngan nhu acetic, propionic, butyric dé dang
dwoc hép thu & rudt gia. Butyrat dugc coi nhw la nhién liéu cho Iép mang nhay
trong khi acetat va propionat anh huéng Ién cac chuyén hoda carbohydrat va lipid
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[Alles MS. et al. Am. J. Clin. Nutr. 69(1999)64]. Trong dinh du&ng, cac fructan thuvopg
duoc xem la cac prebiotic.1

Fructan khi st dung trong dinh duéng c6 tac dung tang cwong sy hap thu
clla mot sO mubi khoang nhu calci, magnesi can thiét cho co thé, dong thoi
ting cwong sy tong hop cic vitamin nhom B. [Lopei-Molina D. et al.
Phytochemistry 66 {2005)1476-1484]

Cung nhv cac polysaccharid khdng tiéu hod dwgc khac, fructan c6 anh
hwéng 1én chirc nang cla rudt, lam tdng tan xdat bai ti€t va lam gia tang lugng
phéan, dac biét 6 cac bénh nhan tdo bén. [Gibson G. R et al. Gastroenterology
1995;108:975-982]

Céc oligosaccharid cta fructan con co cac tac dung 1én hé thong mién dich,
lam giam su hdp thu cholesterol va lam gidm cholesterol va lipid trong huyét
twvong [Coudray c. et al. 1997. Eur. J.Clin. Nutr. 51,375-380; Niness, KIR. 1999. J.
Nutr. 129,1402-1406].

Céc fructan lam giam lvgng dwong hdp thu nhwng khéng anh huéng t6i
duong huyét cling nhw s tiét insulin, glucagon [Beringer A et al. Dtsch. z.
Verdauungs Stofwechseikrankh (1995) 15:268-272]

Céac nghién clru gan day cho thay céc fructan co thé dong vai tro trong viéc
ngan nglra va trc ché ung thw rudt két va ung thw va [Cooper p. et al. Mol. Immunol.
1986;23:903-908; Rowland L.R. et ai. Carcinogenesis 1998;19:281-285]. Cac fructan cling cé
tc dung Gc ché sy phat trién cla cac khdi 1 4c tinh trén dong vat thi nghiém,
Khi dung ph6i hop véi cac thudc diéu tri ung thu loai doc té bao céc fructan cling
tdng cudng hoat lyc cla cac thude nay trén chudt nhit bi gay ung thw boi dong
ung thv gan ngudi di can [Taper HS. et al. Nutr. Cancer. 2000:38(l):I-5].

Cac nghién ctu trén chudt nhdt cho tha't fructan cta ré Nguu tat
(Achiranthes bidentata) c6 tac dung kich thich hé mién dich, Gc ché sy phat
trién va di cdn cla té bao ung thu cing nhw bao vé va phuc hoi chirc nang gan.
[W0/2001/037844]

Fructan la nhitng chat an toan cho con ngudi [Clevenger et al., J. Am. Coi.
Toxicol. 1988,7,643-662; Tokunaga et al. J. Nutr. Sci. Vitaminol. 1986,32,111-121], khong
@céc tac dung phu trén chudt cdng & lidu 1,67g/kg/ngay [Tokunaga et al. J. Nutr.
1989,119,553-559). Viéc st dung inulin trong khau phan dinh dwéng hang ngay 0
litu 1- 2.75 g/ngay cé tac dung kich thich sy phat trién cla Bifidobacteria
[Roberfroid M.B. Br. J. Nutr. 80 (1998)197; Hidaka H. et ai. Bifidobact. Microflora

1 Marcel Roberfroid (2007) dinh nghfa prebiotic 14 nhitng chét c6 thé dwoc Ién men mot cach chon loc lam
thay d6i mot cach dac hiéu vé ca thanh phan va’hoac hoat tinh ctia hé vi khudn duong rudt mang lai cho
vat cha stic khoé va sy khoé manh. [J Nutr. 2007, 137: 830S]. Cac vi khuén trong hé tiéu hoa sir dung cac
prebiotic d€ mang lai cho vat chl stic khoe va sirkhoé manh dugc goi la cac probiotic.
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5(1986)37], Tuy nhién, & lidu cao trén nguoi (44-49g/ngay) cé thé gay ra tiéu chay
trén mot 0" nguwoi. [Hata Y. et al. Geriatr. Med. 23 (1985)]

Trong sinh hoa 1am sang, nguoi ta dung inulin dé do thanh thai inulin xac
dinh mc dd loc ti€u cau than vi nd chi dwoc loc & ti€u cdu ma khong bi tai hap
thu va loc &'ti€u quan than.

2.4. Ngudn gbc fructan trong thién nhién
Fructan la nhitng chét phan b6'rdng réi trong sinh vat, trong cac sinh vat

tién nhan ciling nhu trong thuc vat bac thap va bac cao. Trén 36.000 loai thuc
vat duoc biét cd fructan [Carpita N. C. et al. J. Plant Physiol. 1989;134:162-168],

Trong thuc vat, (ructan thwdng gap trong cac co quan du tri nhu cd, than ré
nhung ciing co thé gap trong cac b phan khac. Mot s3"loai st dung fructan lam
chét dv trit nang lugng. Vi thé, thuc vat cé chira fructan thuong khdng cé tinh bot.
Trong cac loai thuc vat thong dung trong cudc song, fructan thudng gap trong mot
s8"loai cay ho Cuc (Asteraceae) nhu rau Diép xodn (Cichorium intybus), Actisd, B
cong anh, Throc dugc, Huedng dwong cli (Helianthus tuberosus), Thé mdc hwong
(inuia heienium), Nguu bang (Arctium lappa)... ngoai ra con gap trong mot s6’loai
thudc cac chi nhMAllium (Hanh, Toéi, Téi tay...), Mang tay (Asparagus), Dioscorea,
Agave, Cordylin, Chu6i, ci dau (Pachyrhizus erosus) va mot s8" loai Lda mach.
Trong Actisd, ham lwgng inulin c6 thé tdi 3% trong cady twoi [van Loo, J. et al. 1995,
Crit. Rev. Food Sci. Nutr. 35, 525-552.]
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Duwgc LIEU CHUA CARBOHYDRAT

I.Dugc LIEU CHUA TINH BOT
CAT CAN
Radix Puerariae

Céat cén 1a duoc liéu ché bién tir cii sdn day - Pueraria thomsonii Benth.,
thudc phan ho dau - Faboideae, ho Dau - Fabaceae. M6t s6 tai liéu Trung Quéc
ghi loai Pueraria lobata (Willd.) Ohwi hodc p. pseudohirsuta Tang et Wang.

Pac diém thuc vat

S&n day la mot loai day leo, dai c6 thé
dén 10m, 14 kép gom 3 1& chét. Cudng la chét
gitta dai, cudng la chét 2 bén ngén. La chét co
thé phan thanh 2-3 thay. vé mua ha tré hoa
mau xanh, moc thanh chum & ké 1a. Qua loai
dau ¢ nhiéu 16ng, cu dai to nang co thé toi
20kg, nhiéu xo.
Mudn trong nguoi ta dao cac ho sau 50 cm, d6
phan chudng, lap dat xdp lai rdi giam canh vao
cac ho d6. 0 nong thon thuwong trong két hop
dé lam gian che ndng. Ciing c6 nhitng vang
chuyén trong dé ché tinh bt vi du lang Cao Xa
thudc huyén Chau Thanh tinh Tay Ninh moi
nam san xuét khoang 20 tan tinh bot. ]
San day
Bo6 phan dung va ché bién Pueraria thomsonii Benth.

Ré ct thu hoach tir thang 10 dén thang 3-4 nam sau. D& ché vi Céat can,
trede tién rira sach, boc bd 16p vo day bén ngoai, cat thanh khac dai 10-15 cm.
NEu c to nén b6 doc dé c6 nhiing thanh day khoang 1em, sau d6 xong diém
sinh rdi phoi hodc sdy kho. Loai trang it xo 12 loai tét.

Mudn ché tinh bot sén day thi boc vo, dem gid nhé hodc xay bang may, cho
thém nwéc roi nhao loc qua ray thua, loai ba, sau do6 loc lai 1 1an nita qua ray
day hon, dé 1&ng, gan ldy tinh bot rdi dem phoi hodc sdy khé.

Pac diém vi hoc

Trén vi phiu cét ngang thay cd cac dam soi trong phan mé mém vo, trong
phan liber va chung quanh cac mach gb. Trong vi phau cét doc thdy cac té bao
kém theo sgi mang tinh thé. Hat tinh bot hinh cau hodc hinh chuéng c6 kich
thuoc tr 2-20 1'm.
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Thanh phan héa hoc

Ré céc loai Pueraria déu chiva tinh bdt, ti 1& khoang 12-15% (theo tuoi).
Ngoai ra con c6 cac chat ilavonoid thudc nhém isoflavonoid. T loai Puraria
lobata Ohwi nguoi ta dd phan 1ap dugc cac isoilavonoid la puerarin (1), daidzin
(2), daizein (3), formonetin (4). Nam 1987 cac nha nghién ctru Nhat, bang sac ky
ldng cao &p da phat hién thém cac chat pueraria glycosid la PG 1, 2, 3, 6 (5-8)
va puerarol (9). Cau triic héa hoc cta PG-1, 2, 3va 6 cling nhv puerarol da duwoc
xac dinh dwa trén bién luan phd. Gac glycosid & day déu thudc C-glycosid trir
chdt daidzin la O-glycosid va PG-6 la vira C- vira O-giycosid. Riéng puerarol la
mot cha't din coumestan.

R R

Puerarin () OH -Glc H OH
Daidzin (2) O-glc H H OH
Daidzein (3 OH H H OH
Formonetin (4) OH H H GMe
PG-1 (55 OH -Glc OH OH
PG-2 (6) OH -GleXyl H OH
PG-3 (7) OH -Glc OMe OH
PG.s (s) OH -Glc H O-Glc
IOC biét co6 HO. 0. "0

irisolidon-7-O-glucosid (irisolidon = 5,7-

dihydroxy-6,4-dimethoxy isoflavon) va

tectoridin (= 7-0-glucosid cla 5,7,4'-

trihydroxy-6'-methoxy isoflavon). H,c

Tac dung va cong* dung

Puerarin, hoat chédt cla Céat cdn, H.c. (9) Puerarol
dwoc hdp thu hoan toan qua rudt khi theo
d6i trén nhirng nguoi tinh nguyén bang
dwong ubng. Sau khi hap thu, puerarin lién két voi albumin cla huyét twong
(42%), phan bd'chi yéu trong gan va than, thai trir sau khi chuyén héa trong
gan, chi 10% cda liéu hdp thu dwoc thai qua nudc tiéu 6 dang khong bi bién doi.

Cat can khi cho chudt udng 2 g/kg/ngay trong 2 thang khéng thay c6 triéu
ching bénh ly.

Daizein la chat c6 tac dung estrogen giong nhu stiiboestrol.

Nghién clu gan day cho thdy cac truong hop bi bénh mach vanh néu cho
udng thém Cat can hodc tiém puerarin thi bénh nhan giam nhe con dau. Thudc
lam gidn dong mach vanh, ha huyét ap, tiéu hao oxy cla co tim gidm, nang luc
cla co tim nang cao.

Theo y hoc c0 truyén, Cat cdn la mot vi thudc chita sot nhirc dau khat
nudc, kiét ly, ban sgi. Cat can da dwgc ghi vao Dugc dién Viét Nam. Tinh bot
sdn day pha véi nudc sbi dé ngudi, thém duong ubng dé giai khat.
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Ngoai ra, y hoc cd truyén con dung hoa day san day voi tén Cét hoa dé lam
thudc gid rwou.

0 Thai Lan, loai Pueraria mirifica duogc st dung trong my phdm dudi dang kem hay
gei lam thuéc lam nd ngwc béi thanh phan cac isoflavonoid cé tac dung trong do.

MACH NHA
Fructus Hordei germinatus

Mach nha la hat (vé phwong dién thwc vat hoc thi goi la qua) ndy mam
phoi kho clia cay Pai mach - Hordeum vulgare L., ho Lia - Poaceae.

Dai mach la mot loai cay ngli céc, moc hang nam. MGi nim thé giGi san
xudt khoang 100 triéu tdn (B&c My, Nga, Trung Qudc, Tay Au). Mubn ché
thanh Mach nha, nguoi ta cho hat ndy mam; khi mot s6 mam bat dau xanh,
dem phoi ndng cho khd. Hat chwra ndy mam la khong dat yéu cau.

Thanh phan héa hoc

Ciing nhu céc loai ngli coc khac, tinh bot 1a thanh phan chinh, céc thanh
phan khac gébm cd: protein, lipid, vitamin, chat khoang. Hat dai mach ndy mam
giau cac enzym. Dudi tdc dung cla enzym, tinh bét chuyén thanh dextrin va
maltose; saccharose chuyén thanh duong nghich dao; protein chuyén thanh
pepton; polypeptid thanh amino acid. Do d6 mach nha la thic &n rédt dé tiéu cho
ngwoi 6m va tré em. Trong mam hat dai mach cé chita mot lwgng nhé alcaloid
(0,1-0,5%) gom 2 chat chinh la hordenin va gramin.

Hordenin 12 mot dan chat phenylethylamin dugc phan I1ap tir nam 1906.
Muédn ché hordenin nguoi ta cho tdc dung Ién mam hat dai mach dung dich HC1
lodng, sau do két tia alcaloid bang kigém.

Mudn ché enzym dugc dung, ngudi ta chiét dai mach dd moc mam bang
nwoc rdi thia bang cach thém 3 1an thé tich cdn 95%. Tda tach ra dem lam kho
bang cach trai mong hoic sdy & chan khong, nhiét do thdp. Ché phdm chia chi
yéu amylase, maltase.

Vi hoc
Hat tinh bot hinh dTa kich thuéc trung binh 25-30 um, khong c6 rén hat.
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Téc dung va cong dung'

Do c6 cac enzyra nén mach nha co tdc dung gilp tiéu hoa, dung dé chira
cac truong hop an udng kém tiéu. Thudc loi sita, ngoai ra con. chira tré em dau
bung di ngoai, ly, viém rudt.

Mach nha duoc ghi vao Dwoc dién Bong y Trung Quéc. Nudc, sic Mach nha
va hoa bia (H6t bd) sau khi cho I1én men bia (dung Saccharomyces cerevisiae) thi
thanh bia.

Hordenin cé tac dung gidng giao cdm nhe, hoi lam tang huyét ap, cuong
tim, it doc, co tac dung rc ché sw co bop rudt. Hordenin cling dwgc dung chira di
ngoai, liu 0,25-Ig.

Y Di
Semen Colc/s

Duoc liéu 1a hat cla cay Y df (con goi la bo bo) - Coix lachryma-jobi L. var.
mayuen (Rom. Caill.) Stapf., ho Lua-Poaceae.

Péc diém thyc vat, phan b3"

Cay thao sbng hang nam, cao chirng
1-1,5 m. Than nhé&n bong c6 vach doc.
Than cé phan nhanh, cac mau phia dudi
c6 thé moc ré phu, cady moc thanh bui. L4
hinh mac dai 10%40 cm, rong 1,5-3 cm,
gan doc ndi rd, gan gitta to. Hoa don tinh
cling gbc, moc & ké 14 thanh béng, hoa duc
moc phia trén, hoa cai phia dudi. Hoa duc
c6 3 nhi. Qua c6 may clrng bao boc. Cay
moc hoang & noi &m mat, ¢o trong 6 nhiéu
noi nhu Thanh Héa, Nghé An, Binh v

A N A |
Duong va ving Tay Nguyen. Coix lachryma-jobi L. var. mayuen
B phan dung va ché bién

Hat hinh trirng dai 5-8 mm dwong kinh 2-5 mm, méat ngoai mau tréng duc
doi khi con sot lai mang vo chura loai hét, mat trong c6 rdnh hinh méang. Chat
cting, khéng mui, vi ngot va hoi thom, chira nhiéu tinh bot.

Thu hoach thang 12 - thang 1. cat vé' dap fdy qua (thvong goi la hat) dem
phoi kho, loai bo qua lép rdi xay xat 18y hat. Dwoc liéd rat dé bi sdu mot, can dé
noi khé rao.
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Thanh phan héa hoc

Ngoai tinh bt Ia thanh phan co ban, cdc nha nghién ctu con phan lap 2
chdt c¢d hoat tinh chéng ung thw tir hat:

Coixenolid 1a mgt chét 1dng sanh mau vang nhat, tan trong cac dung mdi
hru co kho tan trong nuéc. Bem khir thi cho tetrahydroeoixenolid. Chat nay c6
tdc dung chdng ung thu.

Chat thiv hai c6 tac dung chdng ung thw Ia a-monolinolein. Chéat nay duwoc
chiét tlr hat bdng methanol [H.Tokuda, Planta med.56 (1990) 653],

CH:

CHj Coixenolid a-monolinolein

Trong hat con cd 3 glycan: Coixan A, B va ¢ c0 tac H
dung ha duong huyét.

Benzoxazolon (2-benzoxazolinon) c6 trong la va ré la
chd't ¢6 tac dung chéng viém rd do Gc ché sy gidi phong
histamin.

Mot 8" gén chat lignan va syringyl glycerol ciing duoc
phan lap tw re.

Benzoxazolonn

Tht tinh khiét

Duoc dién Viét Nam IV quy dinh: Y di ¢6 ham lwong chét chiét dwoc bang
ethanol nong khong duéi 5,5%, d6 4m khong qua 12%, tro toan phan khong qua
2%, tap chéat hitu co khéng qué 0,5%.

Céng dung

Trong y hoc ¢8 truyén hat Y d! duoc dung lam thudc giGp tiéu hda, chira
tiéu chay do chirc phan tiéu hda kém, viém ru6t, ly, lam thuéc thong ti€u trong
tredng hop pha, tiéu tién it. Ngoai ra con dung dé chira viém khop, lam thuéc
boi dwdng co thé.

Ngay dung 10-30g dang thudc sac hodc tan thanh bot [am hoan tan voi cac
vi thudc khac.
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SEN
Nelumbo

Céc duoc liéu bao gdbm nhiéu bd phan cla cdy Sen - Nelumbo nucifera
Gaernt. ho Sen - Nelumbonaceae.

Péac diém thwc vat va phan bo

Cay dugc trong ¢ nudc ta trong cac ao
dam. Than ré hinh tru moc trong bun goi la
ngd sen, dirng lam thuc pham. L& moc Ién
khdi mat nuwdc, cubng 14 dai cd gai nhd.
Phién 14 hinh dia to duong kinh 40-70 cm,
¢6 gan tda tron. Hoa to, gdm rdt nhiéu céanh
hoa mau trdng hodc tim hong, déu, ludng
tinh, nhiéu nhi, bao phan 2 6 m¢ boi ké nit
doc, trung d6i moc dai ra- thanh mot phan
tru mau trdng goi la hat gao, phan nay co
hwong thom dung dé w6p ché. L& nodn
nhiéu va roi nhau dwng trong mot dé hoa
loe hinh non nguoc. Voi ngén,l nim nhuy _
chi nhé fan khai de Hoa. WIOI ta nodn sinH Sen-Nelumbo nucifera Gaernt.
ra mot qua, trong dwng mét hat, hat khéng
¢6 ndi nhii. Hai 14 mam nac day bao boc bdi m6t mang méng. Chdi mam(tam
sen) mang 4 la non géap vao trong, co diép luc.

Bd phan dung va ché bién
Sen c6 nhiéu bd phan dugc dung lam thudc. Bao gom:

Hat sen - Semen Nelumbinis, la hat con mang lua hong bén ngoai, phoi
kho, con goi la lién nhuc.

Qud sen - Fructus Nelumbinis, 1a qua gia phoi khd, con goi la Lién thach.
Tam sen - Embryo Neiumbinis, la ch6i mam phoi kho, con goi la Lién tam.
Tua sen - Stamen Nelumbinis, 1a nhi hoa, con goi la Lién tu.

La sen - Folium Nelumbinis, la 14 banh t& b6 cubng hai vao muahé va
mua thu, phoi kho, con goi la Lién diép.

Ngoai ra, nguoi ta con dung guong sen tic la dé hoa goi la Lién phong, ngé
sen la than ré sen goi la Lién ngau.

Duoc dién Viét Nam 1V ghi 3 duoc liéu 1a tdm sen, 14 sen va hat sen.
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Thanh phan héa hoc
Hat
Thanh phan chinh cta hat la tinh bdt. Hat tinh b6t hinh tring, ron hat
hinh vach, kich thuéc hat tinh bot tir 3-25 Ixm.
L&
Trong la sen c6 nhiéu alcaloid. Alcaloid chinh la nuciferin. Ngoai ra con ¢6 anonain,
roemerin, pronuciferin, N-nornuciferin, N-methyl-asimilobin”™ N-methyl-coclaurin,
nepherin, liriodenin, dehydroroemerin, armepavin, dehydronuciferin,
dehydroanonain, N- methyl-isococlaurin.

Ngoai alcaloid, la sen con c6 cac flavonoid: quercetin, isoquercitrin, leucocyanidin,
leucodelphinidin.

R R, ra
Nuciferin CH, chs chs
N-nornuciferin chs chs chs
N-methylasimilobin H chs cha
Anonain -ch2 H
Roemerin -CHi- chs
Liriodenin
R R1 R2 R3
Armepavin chs chs CHs H
N-Methyl-coclaurin CH3 H chs H
N-Methyl-isococlaurin H CHj chs H

4'Methyl-N-methyl-cociaurin chs H CH3 CH.

Tam sen

Trong tam sen cé cac alkaloid sau da dugc biét: liensinin, isoliensinin, neferin,
lotusin, demethylcoclaurin, 4'methyl-N-methyl cociaurin, N-methyl asimilobin,
methyl corypallin, I-fp-hydroxybenzyty-e.T-dihydroxy-I1"*.S”-tetra hydroisoquinolin.

Ngoai ra, tdm sen con cd cac hop chat flavonoid.
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Guong sen
Trong guong sen cd quercetin.

Cong dung

Hat sen thwong ding dé ndu ché dn hodc lam mut. Trong y hoc dan toc cd
truy&n hat sen dugc dung lam thuéc bd ty, thudc chira than kinh suy nhuoc,
mat ngu, di tinh, di tiéu léng. Ngay dung 30 g.

Tam sen la thu6e an than, chira mat ngd. Ngay ding 5 g pha tra dé udng.

La sen cling tdc dung nhw tdm sen, ngoai ra con dung lam thudc cdm mau.
Ngay dung 20 g.
Guong sen va tua sen cling dung lam thuéc cdm mau, chita di mdng tinh.

HOAI SON
Rhizoma Dioscoreae persimilis

Hoai son ia than ré di ché bién clha cdy CO mai - Dioscorea persimilis
Prain et Burkill, Ho Clu nau-Dioscoreaceae.

Pic diém thyc vat va phan "

Day leo quén sang phai. Than ré phinh thanh cl &n sdu xuéng dat kho
dao, ct hinh chay dai co khi d&n 1 m, c6 nhiéu ré con, mit ngodi mau xam nau
bén trong c6 bét mau trdng. Phan trén mat dat, & ké 14 thinh thoang cd nhitng
c con nhd, nhitng cl nay co6 thé dem trong dugc. La moc doi hodc cd khi moc so
le. L& don, nhan, hinh tim dau nhon, c6 5-7 gan chinh. Hoa moc thanh bong,



Carbohydrat va dugc liéu chira carbohydrat

truc béng khic khuyu mang nhiéu hoa. Hoa
duc hoa céai khac géc. Bao hoa 6, dai bang
nhau, nhi 6, hoa cai moc thanh bdng. Qua
nang c6 3 canh. Cay moc hoang 0 rung, nhan
dan ta van dao ldy ci an. Hién nay duoc
trong & nhiéu noi, nhan giéng bang cd, thu
hoach tir thang 11 dén thang 4 nam sau.
Bo phan dung va ché bién
ClO mai dao vé rlra sach dat, got v,
ngadm nuwéc phén chua 2-4 gio, vét ra cho vao
10 sdy diém sinh dén khi ci m&m, mang ra
phoi hay sdy cho se, dem got va lan thanh
tru tron. Tiép tuc sy diém sinh mot ngay
mot dém nra roi dem phoi hay sdy & nhiét  Dioscorea persimilis Prain et Burkill
dd 600c cho t¢i khi do d&m khdong qua 10%.
Sau khi ché bién, Hoai son c6 hinh tru tron
dai 8-20 cm, duong kinh 1-3 cm,mat ngoai tréng hay vang nga, vét bé co nhiéu
bot, khong co xo, ran chéc, khong mui vi. Ta d4 ché bién duoc vi Hoai son va da
xudt khau.

Thanh phan hoéa hoc
Hién, nay méi biét thanh phan chl yéu la tinh bot, chat nhay.

Kiém nghiém

Soi b6t thdy c6 nhiéu hat tinh bdt hinh triing hay hinh than, rén hat dai,
¢6 van dong tam; kich thwéc trung binh 40 jam; tinh thé calci oxalat hinh kim;
manh m6 mém gdm céc té bao thanh mong, chia tinh bdt; manh mach mang.

Cong dung

Trong y hoc ¢6 truyén dung lam thu6c b6 Ty va bd Than, dung chira tiéu
dém, di tinh, mo hoéi trom, chéng mat, hoa mat, dau lung, chi*ta ly man tinh,
tiéu duong.

Ngay dung 12-24 g duoi dang thubc sac hay thudc bot. Hoai son da dugc
ghi vao Duoc dién Viét Nam.

Theo Dugc dién Trung Quéc, Son dwoc tuc la Hoai son dwgc ché tr

D. opposita Thunb. Thanh phan ngoai tinh bét cé ch*a mucin, alantoin, cholin va
maltase.

Trén thi truong, Hoai son c6 thé bi gid mao bang nhigu loai cdy khac nhau tir nhitng
cay cuing chi nhu cl coc - Dioscorea galbara Roxb. c6 mau nau téi nhirng cdy khac xa
vé ho hang thuc vat nhu khoai mi. Can chd y phan biét,
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TRACH TA
Rhizoma Alismatis

Dugc liéu l1a than ré got vo phoi hay sdy kho clia cay Trach tat Alisma
plantago-aquatica L., ho Trach ta-Alismataceae.2. r

Pac diém thyc vat va phan ho)

Cay thdo cao 0,6 - 1 m. L& moc thanh cum 6 g6c. Phién 14 hinh trirng dinh
nhon. Hoa hop thanh tan, déu, lwdng tinh, c¢6 3 1a dai mau luc, 3 cAnh hoa mau
trdng, 6 nhi, nhigu la noén roi nhau xép xodn 6¢c. Qua phtc. Than ré trang hinh
cau hay hinh con quay.

Trach ta c6 moc hoang 6 céac rudng lay Lao Cai, Bic Thai, ngoai ra co thé
trong bang hat.

Thu hai ché bién

& cay khong dé 1ay gidng thi bdm bd hoa cho to cii. M6i nam thu hoach 2
vu, vu thang 6 va vu thang 12. Nhé ca céy, cat bd th’én, 14, got sach ré con sdy
kho. Loai dwong kinh trén 3 cm, kho, chac, mau trang nga, nhiéu bot, khong
moc mot 1a loai tot.
Bot

Mau trdng nga, mui hoi thom, vi hoi ngot. Soi kinh hién vi thdy: nhiéu hat
tinh b6t hinh tring hay cau, cd hat kép 2-3. Manh mé mém gom té bao tron
chtra tinh bot. Manh mach.
Thanh phan héa hoc

Trong Trach t4 co tinh bt 23%, iod 6,10 mg/kg, mangan 1,2 %®.

Céac dan chét triterpenoid cd cdu truc protostan: alisol B va cac dan chat
cla chat nay gom cé:16-0xo (alisol C); 23-Ac; 16-/?-hydroxy-23-acetyi; 16-/3-
methoxy-23-Ac; 16-oxo-23-acetyl; alisol D va sitosterol 3-0-6-stearoyl-"D
glucopyranosid.

1 Trach = dam, ao; td =tat can, y néi vi thudc co tac dung théng tiu nhu tat can nuéc dam ao

» Trach ta Trung Qudc st dung la loai A. orientalis (Sam.) Juzep.
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Alisol B Alisol D Sitosterol-3-O-stearoyl-p-D-glucopyranosid

Téc dung va céng dung

Thi nghiém trén 1am sang cho thdy Trach ta tang thai Na, Clva uré trong
nudc tiéu, lam ha cholesterol clia huyét tvong, bao vé chirc nang gan.

Trong Bongy, Trach t& dugc dung lam thudc loi tiéu trong trrong hop tiéu
tién it, nhiem trung duong ti€t niéu gay dau budt, chic phan cta than kém ma
gay phu. Trach ta con dugc dung dé lam ha cholesterol va lipid mau. Ngay ding
6- 12 g dudi dang thudc sac.

Il. DUQC LIEU CHUA CELLULOSE

BONG
Gossypium

Cay bong thudc chi Gossypium; ho Bong - Malvaceae. Bong c6 nhiéu thi
do lai tao tr 4 loai'Chinh:

- G. herbaceum L. - G. arboreum L.
- G. barbadense L. - 0. hirsutum L.

Hai loai trén thudc ngudn gbc chau A Hai loai dudi thudc ngudn gbc chau My.

Pic diém thwc vat va phan bé

Bong thudc loai cy nhd cao 1-3 m, cdy moc hang nam hodc nhiéu nam. L&
moc so le c6 cudng dai, phién I4a thwong chia lam 5 thuy, gan 4 hinh chan vit.
Hoa moc 0 nach la. Bai hoa dinh lién, c6 mot dai con gom cac la hinh tim c6
rang. Trang tién khai van, c6 5 canh hoa c6 mau séic thay déi: vang, hong, tia.
Nhi nhiéu, dinh nhau thanh 6ng. Qua nang hinh trirng nhon vé phia trén. Cé 3-
56, mdi 6 co 5-7 hat. Hat hinh tring, bao boc bdi nhitng soi béng mau tréng.
Ciing c6 loai béng ¢ sgi mau vang, vang cam. Nguoi ta dd tao dwoc loai bong
mau xanh, mau nau & quy mo thi nghiém.
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BOng-G. herbaceum L Bong-G. arboreum L

Loai nguoi da biét trong bong 3.000 nam ten. Bong trong vao thang 1-2 va thu hoach
sau 5-6 thang. Hang nam thé gi¢i sdn xudat trén 10 triéu tan.. Cac nwdc san xuat nhiéu
bong 1a An B, Ai Cap. Nudc ta dd hinh thanh nhigu ving chuyén canh béng nhu
Daklak, Gia Lai, Kontum, Ninh Thuan, Bong Nai, Binh Duong, Binh Phuwéc, Tay
Ninh, Phi Khanh,mot s tinh ddng bang sdng Ctu Long. D& ting hidu qua kinh té
nguwoi ta thuc hién mé hinh trong xen voi bap, dau xanh, dau nanh... Cong ty bong
Viét Nam cung cap gibhg Bioseed 7 clla An Do va mot 8 gidng béng khac cho nang
sudt cao hon gdp 2-3 lan giong bong trudéc day. Theo ké hoach, nudc ta can nang dién
tich trong bong 1én 500.000 ha méi dap (ng dwoc nhu cau trong nudc.

B phdn dung va céng dung
Sgi bong

R4t nhiéu sgi bdng tao thanh Iép béng bén ngoai clia vé
hat. Mdi hat mang tir 5.000 d&n 10.000 soi béng. Sei bong la
Idng don bao rét dai tr 1-5 cm. Soi dai chéc 1a loai t6t. Soi
dudi 25mm 1a ioai ngén, tir 25-30 mm & loai trung binh, tir
30-50 mm la loai dai. Soi du6i kinh hién vi s& thdy soi béng
rong & gitta tao thanh mao quan do d6 soi bong co tinh hat
nueéc nhung véi diéu kién la phai tdy sach chat béo cla Soi bong
thanh té bao I6ng. Soi bong det nhon & dau va thinh thoang
c6 doan bi vdn xodn. Néu dat soi bong trong mdt dung dich ddng oxyd trong
ammoniac sé thady sgi bong né ra tirng khidc réi dan dan bi tan di va chi con lai
phan cutin. Sgi bong nhuém mau hong tim voi dung dich kém chloroiodid.
Tham am voi dung dich iod N/50, dé gan kho roi thém acid sulfuric 80% s& c6
mau xanh. Thanh phan chi yéu cla sgi bong la cellulose (chiém dén 98%) kém
theo khodng 1% chéat v co, mot it pectin, protein, chét béo.

Trong y hoc bong duge chialam 2 loai: bdng xo va béng hat nuwéc.
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Bong xo la bong ty nhién da dugc can dé loai hat, dd nhat sach tap chat,
bat thanh 16p déu va khéng ché bién gi thém. Loai nay khong hat nwoc, dung
lam ém khi bang b6, dung lam nut cac éng, cac binh dwng moi trvdng nudi cay
vi khuén, ndm méc:

Bong hat nwdc 1a bong da loai hét chét béo roi tdy tréng, bat thanh 1op.
Bong hat nwéc dung dé bang bd cac vét thwong, dét gac. Bong hit nu'éc phai dat
tieu chuén Duoc dién Viét Nam vé toc dd hit nudc, gigi han chat tan trong
nwoc, acid-kiém, chlorid, sulfat, calci, chat béo, cha't mau, doé &m, do tro.

Hat bdng

Cho dén dau thé ky XIX nguoi ta chi ldy sgi bong, con hat thi bd di. Ngay
nay hat duogc sir dung dé ép lay dau voi ti 1é khoang 15%. Dau thudc loai nira
kho, thanh phan cd nhitng acyl glycerol cla cac acid béo chuwa no: acid oleic
40-50%, linoleic 25-30% va céc acid béo no nhu acid palmitic, stearic 20-30%.

Trong cbng nhiép, dau bong dung lam xa phong va dé pha son. Kho dau
chi*a nhiéu protein (50%) trong dé c6 dd cac amino acid can thiét. Trong kho
dau con co céc sac t6: ilavonoid (glycosid cla quercetol va kaemferol) va dic biét
c6 mot sac t6' mau dé cam la gossypol (1% clia nhan).

Chat gossypol cd cong thic: 2,2-
bis-1,6,7-trihy droxy- 3-methy 1-5-
isopropyl-8-aldehyd-onapthyl, c¢d truc
bat déi xdng cd thé c6 2 dong phan (+)
gossypol va (= gossypoi, khong tan
trong nudc, tan trong ether va
chloroform, dé bi nhiét phéan bu;’/ nén Gossypol
de bi loai ra khéi dau va kho dau.

Gossypol ¢d doc tinh voi té bao, né két hgp v6i nhém amin cda lysin trong
cdu tric protein. Thi nghiém trén slc vat dyc, ng-Goi ta thdy gossypol lam giam
s6’lwgng tinh tring dang ké, lam giam lwgng testosteron. Trén stc vat cai cling
O tac dung chong thu tinh. Thi nghiém trén sdc vt cling thayrang (+)gossypol
it tac dung nén nguoi ta cho rang (-) gossypol c6 I€ c6 tdcdang t6t hon dong
phé&n racemic ma nguoi ta dd dung trong céac thi nghiém trwéc day.

& Trung Quéc da cd thir nghiém trén hang ngan nguoi tinh nguyén thay sau 2 thang

dung gossypol thi lugng tinh tring gidm rd rét nhwng c6 xudt hién nhiéu dang béat

thuong. Viéc ding gossypol dé han ché sinh dé con phai dwoc nghién clru nhigu van dé
nhu co ché tac dung, nguy co sinh qudi thai, tdc dung phu. Cac nha nghién clru Nga

thay gossypol co tac dung tc ché khoi u.

Gan day nguoi ta da tao ra dugc giong bong khong cé gossypol.

La bbng

L& bbng chtra 5-7% acid citric, 3-4% acid malic va mot s6"acid khac nhu
ascorbic, lactic, pyruvic, formic. C6 thé ding lam nguyén liéu dé chiét acid
citric. Trong la con co: riboflavin, inositol, carotenoid, acid nicotinic.
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Vére

Vo ré 6 chira gossypol (1-2%), cay lau ndm thi lwgng gossypol cang nhiéu,
Vit.E, cac catechin va mot chat gy co mach va co tac dung thic dé nhuwng chua
phan 1ap duoc. Trong y hoc dan gian nguoi ta c6 dung vo ré dé lam thudc diéu
kinh dwdi dang thudc s&c. Tuy nhién, can than trong vi cé gossypol doc.

Hoa

Hoa la ngudn chia nhiéu flavonoid. Co6 loai ham lwgng flavonoid 1én dén
4,5%. Thanh phan ilavonoid duoc biét trong céc loai la:

Gossypium  barbadense: quercetin-3-sophorosid, quercetin-7-glucosid,
quercetin-3-glucosid, quercetin va kaempferol-3-rutinosid, kaempferol-3-
galactosid, gossypetin-7-glucosid.

G. herbaceum: quercetin va kaempferol-7-glucosid, quercetin-3-glucosid,
gossypetin-7-glucosid.

Gossipium spp: quercetin-3'-glucosid.

I1l. DUOC LIEU CHUA GOM VA CHAT NHAY

GOM ARABIC

Gummi Arabicum

GO6m arabic la chét tiét ra va dé kho
tr than va canh cla cay Acacia verek Guill
et Perr. (=Acacia Senegal (L.) Willd.), phéan
ho Trinh nlr - Mimosoidae, ho Dau,
Fabaceae.

Pic diém thyc vat va phan bd"

Thudc loai cady nh& cao 4-5 m co gai
ngan va cong. L& kép 2 Ian léng chim, cum
hoa moc 6 nach 14, trang hoa mau tring,
qua loai dau thang, det, hoi that & khoadng
gilra cac hat.

Sudan la noi cung cdp chinh cho thi
trwvong thé gi¢i la (khoang 40.000 tan/nam),
sau d6 dén cac vung Tay va Nam sa mac Acacia verek GiWei Pen.
Sahara nhv Moritani, Mali, Senegal, Sad
roi dén Nigeria.
Céch thu hoach gom. Ngwoi ta thu hoach gém 6 nhirng cay tir 3 tui trd Ién, hiéu suit
cao 6 nhitng cdy 5-7 tudi. Thu hoach vao mua khé khi cly da rung. 1a. Gom tiét ra ti
nhitng ké n&t ty nhién, nhwng throng nguwoi ta déo vo thanh tirng bing (5 X50cm) dé
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gom chay ra dugc nhiéu. Gom chay ra, khd dan, vai ba tuan sau khi boc vo thi bat dau
lay gom, lGc nay phan glua cuc gém van chua ran han, qua phoi ndng hodc qua qua
trinh chuyén chd gdm méi ran hoan toan. Méi cay (5-7 tudi) cho 500-800 g gém.

M0 ta dwoc liéu

Dang cuc tron khong déu, ran, dudng kinh trung bihh khoang 2-3 cm mau
vang hay mau nau, khi kho thi ¢ thé dap v6 dugc nhu thiy tinh, mat v& nhan
bong. Cac cuc nguyén thuong c¢6 mot khoang rong 0 gilra do qué trinh khé tao
ra. Gom tan trong nwoc tao thanh dung dich keo, dinh va c6 do quay cuc.

Thanh phan héa hoc

Thanh phan chinh Ia polysaccharid thuéc nhém acid cé acid uronic (xem
phan dai cuvong). Mubn dinh tinh acid uronic c6 thé thwc hién nhw sau: dun gom
voi naphtoresorcinol va acid HC1 1/2 trong vai phut, c6 tGa nau tan trong
benzen c6 mau tim. Phan polysaccharid c6 thé tinh ché bang cach hoa tan gom
trong dung dich HC1 0,1N rdi két tda bang con, 1am nhiéu lan nhw vay rdi cudi
cung dién tham tich. Cong thic cla gébm arabic la mot polysaccharid phan
nhanh nhiéu (xem phén dai cuvong).

Ngoai ra trong gom con c6 3-4% chat v co (Ca, Mg, K) cac enzym nhu
oxydase, emulsin.

Kiém nghiém

5g gdm trong 10 g nwoc, dé yén trong 15-20 gio phai tan hoan toan cho
mot dung dich sanh va acid véi gidy quy.

Dung dich gém 2% dun s6i dé ngudi, thém 1 mi dung dich chi acetat kiém,
c6 tha trang nhwng khoéng tla béi dung dich chi acetat trung tinh (khac v&i gdm
adragant).

Hoa tan 0,25 g gdm trong 5 ml nudc, thém 0,5 ml nudc oxy gia lodng va
0,5ml dung dich benzidin 1% trong cén, lac va dé yén, sé c6 mau xanh do cd mat
cla oxydase hodc dung con gaiac thi cling c6 mau xanh xudt hién.

Dung dich gdm 10% trong nuéc thi hoi quay trai, cac loai gém cua céac loai
Acacia khac thi quay phai mat phang anh sang phan cuc.

Khong dugc ¢ phan (ing cla tanin va tinh bot.
D0 dm khong qua 15%, dd tro toan phan khéng quéa 5%.

Céng dung
Trong bao ché khoa, gdm arabic dugc dung:
Bao ché cac nhi dich va hdn dich.
Lam chét dinh, chat lam ra trong vién nén (vi c6 kha nang né ra trong nuoe).

Bao vién, dé cho gac chéat bad dinh vao vién.
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Bao ché cac thudic phién, vién, tron, potio, mot s6 kem boi da.

GOm arabic lam diu tai chd noi bi viém nhw viém hong viém da day.

GOm arabic con dugc ding trong Ky nghé thuc pham, keo dén.

Chu y rang thanh phan cia gém co calci nén can tranh nhitng chat cé twong ky.
Trong gébm con c6 enzym oxydase nén co thé tao thanh'cac san phdm c6 mau vGi
aminopyrin, antipyrin, cresol, gaiacol, phenol, tanin, thymol, vanillin va mét s chét
khéac. Mot so”alcaloid cling bi anh hudng: atropin, apomorphin, cocain, homatropin,
hyoscyamin, morphin, physostigmin va scopolamin. Néu dun dung dich gom vai phut
6 100°C thi oxydase bi hay va tranh dugc av twong ky.

GOM ADRAGANT
Gummi Tragacanthae

(rébm adragant thu duoc tir mot s cav thudc chi Astragalus, phan ho Bau -
Faboideae, ho Dau-Fabaceae cung cédp (chi nay cd dén 1000 loai). Loai chl yéu
cung cdp gdm nay la cay Astragalus gummifer Labill. Cac loai khac nhu A
verus Oliver va A. piletocladus Fr. et Sint. cling cho gém.

Dac diém thyc vat va phan borT

Cay Astragalus gummifer Labill. 1a cay bui
nho. Cay cham Ién, chi tdng khodng 1 cm chiéu
cao mbi nam va dén nam thr 60-75 ciing chi cao
khoang 1 m. L& kép Iéng chim chan, c6 la kém
nhon. Khi la chét rung, cac cudng la kép con lai
tao thanh nhitng gai nhon. Hoa hinh buém mau
vang nhat moc thanh chum & nach nhirng la phia
dugi. Qua loai dau, c6 Iéng, chi chira 1 hat, khéng
mo. Cac loai Astragalus thwdng moc & do cao tlr
1000 - 3000 m.

Nhirng noi cung cdp gém chinh: Syria, Iran,
Irag, Hy Lap, Turmenia, Armenia...

Sy tao thanh gébm va thu hoach. G6m duoc tao

thanh do sw bién déi coa thanh té bao tia rudt va

rudt. Gom bi ép bén trong than cay nén khi co 16 sau
duc hodc vét rach sau thi chay ra. Hai ngay sau khi
rach thi thu hoach gém.

Mo ta duwoc liéu

Tuy theo dung cu rach ma gdm co6 hinh dang khac nhau, thwong la nhiing
phién cong c6 van dong tdm dai co thé dén 5-6 cm, rong 2 cm. G6m cd mau
trang nho, duc nhw sirng. Khac véi gdm arabic, gbm adragant n& ra trong nuwéc
va chi tan mét phan.
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Thanh phan héa hoc

Thanh phan polysaccharid la chinh, polysaccharid nay lai chia lam 2 loai:

Acid tragacanthic con goi la tragacanthin la thanh phan tan trong nuéc
chiém khoang 10%, 6 dang mudi Ca, K va Mg trong cy. Polysaccharid nay cdu tao
c¢6 mot mach chinh la cac u-B-galacturonic theo day' ndi (1-—»4) doéi khi co
L-rhamnose xen vao, con mach nhanh néi & C-3 gdm cé D-xylose, 2-O-cc-
galactopyranosyl-i)-xylopyranose va 2-0-¢r-D-galactO'pyranosyl-Z)-xylopyranose.

Arabinogalactan hay con goi la bassorin chiém 60-70%, la mot
polysaccharid trung tinh, khéng tan trong nwéc ma chi né ra tao thanh thé keo,
phan t& phan nhanh nhiéu, gébm mach chinh la cac D-galactose ndi theo day noi
(1-*6) va (I->2), mach nhanh la cac L-arabinose ndi theo day ndi (1-°2), (2-»3),
a-*5).

Khéc vo6i gébm arabic trong thanh phan gébm adragant c6 tinh bot va khéng
c6 oxydase. Cac chat vo co chiém 3-4%.

Kiém nghiém
Khéng phan (rng véi con gaiac hodc véi benzidin (d€ phan biét vai gdm arabic).
Khong dwoc cd mui acetic (d€ phan biét véi gébm Sterculia).
Chi s6 nd: thuc hién véi 0,5 g trong mot hdn hgp cdn nudc 4:6 phai trén 10.
Khéc voi gdm arabic, gdbm adragant khéng hoan toan tan trong nwéc. N6
chi cho véi nwéc mot dich nhay duc va sanh hon.
Cdéng dung

Lam chdat nhd héa t6t hon gém arabic, ngoai ra con dung lam t& dugc dinh
trong cac dang thudc vién, chat lam diu khi dau hong.

SAM BO CHINH
Radix Hibisci sagittifolii

Duoc liéu 1a ré c cta cdy Sam bd chinh - Abeimoschus sagittifolius (Kurz.)
Merr. ho Béng - Malvaceae.

Pac diém thuc vat va phan bd"

Cay thao, cao 0,5-1 m, s6ng nhiéu ndm, moc ding yéu 6t. Than c6 long. La
moc so le, phién I4 thuong chia thanh 5 thuy, thuy gita dai va nhon, gan la
hinh chan vit, gan mat trén gan cudng c6 mau tia. L4 kém hinh sgi. Hoa moc
riéng 1é 6 ké 14, 5 canh mau hong, dai phu gom 7-10 bd phan, dai hoa sém rung,
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nhiéu nhi dinh lién nhau thanh mét dng,
bau co6 16ng( voi c6 5 nim nhuy. Qua hinh
trkng nhon, mat ngoai c6 léng. Hat hinh
than mau nau. Sam bd' chinh dugc trong &
nhiéu noi nudc ta, gieo hat vao thang 2-3,
cay wa anh sang, can phan biét véi Sam béo,
moc & nGi Bao (Thanh Héa) c6 hoa mau
vang, cay nhé hon.

Bd phan dung va ché bién

EE& hinh tru thot dan vé& phia dudi, dai
10-20 cm, duong kinh 0,5-2,5 cm. Nhiéu khi
gdp nhirng cd c6 phan nhanh va nom giéng
hinh nguoi. Nguoi ta thu hoach vao thang Sam b6 chinh
11-12 hoac 1-2, cat bd ré con, rlra sach, phoi Abelmoschus sagittifolius (Kurz.) M.
kho hay cao vo, do chin roi lam khd. vét bé
c6 mau tréng, co nhiéu bdt, khéng co xo, vi
nhat, nhay dinh khi tiép xtc véi nuwéc.

Viphau. L6p ban gdm 2-3 hang té bao, I6p ban nay khong thdy & ré da cao
vo. M6 mém vo chira nhiéu hat tinh bot. Rai rac trong md mém co cac tinh thé
calci oxalat hinh cau gai va cac tdi chita chat nhay. Liber hinh nén trong c6 cac
dam suwi. Tia rudt gdm 2-3 hang té bao loe thanh hinh phéu vé phia libor va
chira nhiéu tinh bot. G6 chay vao tan rudt.

BOt c6 mau tréng nga c6 nhidu hat tinh bdt riéng 18 hinh cau hoic nta
cau, kich thwéc 10-30 1"'m, c¢6 nhiéu hat kép 2-3. Sgi liber rong khodng 20 |im,
manh mach mang va mach chdm, tinh thé calci oxalat hinh cau gai, manh mo
mém gom té bao chira tinh bot.

Thanh phan héa hoc

Chét nhay khodng 40%, nhiéu tinh bot. Cac thanh phan khéc chwa dugc
nghién ctu.
Cong dung

O nuéc ta, nhan dan dung Sam bd'chinh dé lam thudc b6 va chira ho. Ngay
ding 16-20 g hodc cd thé dén 40 g. SAm ke chinh da dwoc ghi vao Duwoc dién
Viét Nam.
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,BACH CAP
Rhizoma Bletilae

Duoc liéu 1a than ré ché bién tir cay Bach
cap - Bletiia striata (Thunb.) Reichb., ho Lan-
Orchidaceae.

Pac diém thwc vat va phan ko

Cay Bach cap thudc foai thao, séng nhiéu
nam, cao khodng 90 cm, moc hoang va dugc
trong & nhitng ndi ddt 4m. L4 moc tir than ré
Ién, mdi cdy mang khoang 3-5 14 hinh mac dai
18- 40 cm, rong 2,5-5 cm, mat |4 c6 nhiéu nép
nhan doc. Hoa ndé vao mua ha, mau do tia. Qua
hinh thoi c6 6 canh, dai khoang 3 cm, duong
kinh lcm. Than ré phat trién thanh ct c¢6 nhiéu
chat nhay lam chat dy trt cho cay. Tai liéu cho ~ Bachcap _
biét cay c6 moc 0 rirng thi sinh Vinh Pha. Bletila striata (Thunb.) Reichb.

B phan dung va ché bién

Than ré hoa thanh cd, thu hoach & nhitng cay 2-3 tudi, bé vdy va ré con,
ria sach, sdy nho Ira dén kho. Sau khi ché bién, dugc liéu 1a nhitng khéi nhu
strng vi dang va nhét. Khi ding dem 0 mém, thai lat, sdy nhe cho kho, néu can
thi tan thanh bot.

Dac diém bot. Bot Bach cap soi dudi kinh hién vi thdy c6 té bao biéu bi cd
thanh vong véo, mé mém co calci oxalat hinh kim.

Thanh phan héa hoc

Chat nhay la cha
yéu, chiém khoang 55% va
thuéc loai glucomannan.

Cac  dan chét
phenanthren gém cé: 4,7-
dihydroxy-2-methoxy-
9,10-dihydrophenanthren
va blestiaren A, B,C; ba chat sau la nhirng phenanthren dimer)

Dan chit bibenzyl c¢6 3-0-methylbatatasin I11.

3-O-Methylbatastasin Il 9,10-dihydrophenanthren

Tac dung va céng dung
Bach cap cd tac dung chdng loét da day trén chudt cong thi nghiém.
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Cac dan chat phenanthren va dan chat bibenzyl noi 6 trén déu co tac dung
khang khuén.

Trong y hoc c6 truyén, Bach cap dwoc dung lam thudéc cdm mau trong
cac trvong hop ho ra mau, loét da day chdy mau, ly c6 mau, tri. Dung dudi
dang thudc séc hay thudc bot, mdi ngay 15 g. Dung ngoai phdi hop voi thach
cao dé chira mun nhot, cac vét thwong, vét loét. Bach cip hoa véi dau virng dé
chira béng.

MA BE
Semen et Folium Plantaginis

Duwoc liéu la hat va 4 cla cdy Ma dé - Plantago major L., ho Ma dé -
Plantaginaceae.

Trén thé gigi c6 cac loai nhw: p. media L., p. ianceolata L., p. psyllium L.,
P. depressa Willd. va mdt s6' loai khac cling dugc st dung.

Déc diém thuc vat va phan bo'

Cay thudc loai thao, song dai, than rat ngan.
L4 moc & gbc thanh hoa thi, c6 cudng dai va rong.
Phién 1& nguyén hinh tréng dai 12 cm rong 8 cm,
¢6 5-7 gan chinh hinh cung chay doc theo phién roi
dong quy & gbc va ngon phién la. Hoa moc thanh
bong cd can dai, huéng thang ding. Hoa déu ludng
tinh, 4 I4 dai xép chéo hoi dinh nhau & goc. Trang
mau nau, khd xac, ton tai, 4 thuy xen ké véi céc la
dai. Bon nhi tho ra ngoai, chi nhi manh dai gap
trang 2 lan. Bau trén, 2 6. Qua hdp, cé 8-13 hat.
V6 ngoai clia hat héa nhay khi gap nuéc.
Ma dé moc hoang va dugc tréng nhiéu noi.
Vi phau la. Biéu bi trén va dudi gom 1 16p té
bao hinh chir nhat xép déu dan. M6 mém co té bao
tron, to, thanh mong. Mot bo libe gb tron nam gitra
(rng véi gan chinh.
Bo phan dung va ché bién
Néu ldy 4 thi thu hoach tir thang 5-7, néu Idy hat thi tir thang 6-8, cét
nhirng bong that gia phoi kho, vo va xat trén sang rdi sdy sach, sau do tiép tuc
phoi kho cho dén khi d6 dm con 10%. Hat rdt nhdé hinh bau duc hoi det dai

khoang 1 mm, mat ngoai nau nhat hay nau den. Nhin qua kinh ldp thdy mat
hat n6i 1én nhitng van 1an tan, rén I6m.
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Thanh phan héa hoc

Thanh phan héa hoc chinh cla toan cay la chit nhay, ham lugng trong la
c6 thé dén 20%, trong hat c6 thé dén 40%. Buoc dién Viét Nam rv quy dinh hat
ma dé phai co chi 6" n& it nhat la 5. Cac nha nghién ctu Nhat da chiét xuéat
chédt nhay hat p. major L. dudi dang tinh khiét véi tén “Plantasan” véi hiéu
sudt 6,8%. Thanh phan cdu tao cla Platasan gom c6 D-xylose, L-arabinose, acid
D-galacturonic, L-rhamnose va D-galactose theo ti 1€ twong ng la 15:3:4:2:0,4.
Planteose la mot oligosaccharid ham lwgng 1%, thdy phan bang acid thi cho 1
galactose, 1 glucose va 1 fructose.

Hai chat iridoid dd dwoc xac dinh la aucubosid va catalpol. Day cling ia
thanh phan hoat chat dang chi y cla dwoc liéu (cong thic, xem phan
iridoid glycosid).

Cac hgp chat flavonoid: apigenin, quercetin, scuteUarein, baicalein,
hispidulin (=5,7,4- trihydroxy-6-methoxy-flavon), luteolin-7-glucosid, luteolin-7-
glucuronid, homoplantaginin (=7-0-/5-D-glucopyranosyl-5,4>-dihydroxy-6-
methoxy flavon), nepitrin  (=7-0-/3-D-gi\ico  pyranosyl-5,3’,4’-trihydroxy-6-
methoxy flavon), 7-O-or-L-rhamnopyranosyl 5,6,4’-tri-hydroxy-6-methoxyflavon,
7-0-J3-D-glucopyranosyl  5,6,3’,4-tetrah.ydroxyflavon (xem thém chuong
ilavonoid & phan sau).

Céc thanh phan khéc: cac acid
hitu co nhu acid cinnamic, p-coumaric,
ferulic, cafeic, chlorogenic,
neochlorogenic; carotenoid, vitamin K,
vitamin ¢, mot it tanin, saponin, dan

chdt lacton (liliolid), dan chat Lilioiid Boschniakin ~~R=CHO
. . ot Boschniakinic acid R=COOH
coumarin (esculetin).

Trong hat ma dé loai p. major va mot s0" loai khac con co alcaloid
boschianin (= indicain), boschniakinic acid (= plantagonin).

Téc dung va céng dung

Nhitng dan chét iridoid glycosid la thanh phan co tac dung khang khuén
cla 1a Ma dé. La dem ham v6i nudc soi d€ ngudi dé rira mat khi viém két mac,
viém mi mat, hoac lam nwéc stic miéng khi bi viém hong.

Trong y hoc c6 truyén, la ding lam thuéc théng ti€éu chira nhitng treong
hop bi tiéu tién, ti€u tién ra mau; ngoai ra con dung dé chra ho, chra viém loét
duong da day, rudt. La twoi gida nhé dung dap mun nhot, cho bi sau bo dot.

Hat Ma d&, con goi la xa tién t&, do c6 chat nhay nén co6 tac dung nhuan
trang va tang thé tich phan. Chat nhay tao thanh 1 16p bao vé niém mac rudt
nén cling dung lam thudc chéng viém trong bénh viém rudt, dau da day va ly.
Ngoai ra con co tac dung long dom, lgi tiéu (udng mét thia ca phé trudc bira
cdm chigu).
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Bai thudc lgi ti€u: hat Ma d& 10 g, Cam thao 2 g, nudc 600 ml sic con 200
ml chia 3 1an udng trong ngay.

Bai thudc chita ho tiéu dom: M4 dé 10 g, Cam thdo 2 g, Cat canh 2 g, nwéc
400 ml sac con 200 ml chia 3 1an udng trong ngay.

THACH
Agar-agar

Nguén goc

Thach la sdn phdm ché tir mot 8" loai tdo bién thudc nganh tao do -
Rhodophyta.

Trén thé gioi nguoi ta co thé ché thach tir' cac loai tdo thudc cac chi khac
nhau nhuw: Gelidium, Phyllophnrn. Furacellaria, Euchema, Ahnfeltia,
Pterocladia...

0 nwdc ta “rau cau” la nguyén liéu quan trong dé ché thach. Qua diéu tra
ven bién cac tinh phia Béc, ching ta da phat hién 11 loai. Pang cha y Ia loai |
rau cau chi vang-Graciiaria verrucosa (Huds.) Papenf. & cac tinh phia Nam da j
phat hién 6 loai rau cau, dang cha y Ia loai rau ciu ré tre - Gelidiella acerosa
(Forssk.) Feldm. et Ham.

Pac diém thyc vat va phan bd"

Rau cau thudc loai thwc vat song 1 nam,
mau do tham, dé vang dé nhat doi khi mau nau
toi. “Than” rau cau hinh tru tron hay phién dep,
dai 15-50 cm, cé loai dai t¢i 1,3 m hoac hon. Rau
moc thanh tlrng cum hay tlrng cay don doc, phan
cudi gdc ¢6 ban bam hinh dia tron dé bam vao
d4, vo so.. Rau cau chia thanh nhiéu nhanh,
déac tinh chia nhanh la co s¢ quan trong dé xac
dinh cac loai.
Nhitng ving 6n déi rau cau moc t6t vao
thang 5-6. Vlung nhiét ddi nhr nudc ta rau cau Rau cau - Gracilaria
phat trién sém hon. Phan Ién cac loai rau cau &
nwéc ta sinh tredng vao cuéi mua déng, dau mua xuan, tét nhat la khoang gilra
dén cudi mua xuan, dau thang 4 rau cau da phéng bao tk, thang 5-6 tan lui.

Rau cau chi vang gap nhiéu 6 ven bién Quang Ninh,Hai Phong, Thanh
Hoa. Chlng ta di thanh cong nudi rau cau chi vang o6cac dam nuwécly dé thu
hoach xuét kh4u va ché bién thach. Rau cau ré tre ¢c6 & Nha Trang ciing dadugc
nghién ctru ché thach.
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Thu hoach va ché bién

Thu hoach tao vao nhitng thoi ky nhat dinh, & nuéc ta nén thu hoach vao
thang 3. Hién nay 0 nhiéu nudc viéc thu hoach duoc tién, hanh bang co gidi, co
khi thu hoach tdo do séng danh vao bo. Tao dugc vét I1én phoi khé, rii sach cét,
v s0 roi chudi (lam tréng) bang cach twéi nwdc rdi phoi nang, khi twdi nwoc thi
dong thoi mudi cling bi loai. Tiép theo tdo dugc dun véi nwéc dd acid héa nhe (1
phan tao kho, 60 phan nudc) trong nhiéu gio, loc ndng qua vai lanh, dé ngudi roi
cho déng lanh. Nwdc trong thach sé dong thanh d4, sau do lai cho tan da, nuéc
chav ra va kéo theo tap chat. Mudn co thach dang soi,ngudi ta nén qua khuén
thép c6 16 rdi phoi hodc 1am khd & nhiét do 35°c. C6 loai dang bdt hoic dang
manh det.

Mo ta dugc liéu

TUy theo cach ché bién ma thach cé thé & dang sgi, ¢0 khi cac soi nay dinh
nhau thanh phién, hodc dang bot. Soi thach mau trang xam hay khong mau,
gan nhu trong su6t, thuong dai 20-30 cm, day 3-8 mm. BOt c6 mau trang xam,
SO rap tay.

& trong nudc lanh, thach nd to, tan trong nwdc soi khi dé ngudi s& déng lai.

Thach cla ta san xudt chét lwong rat tot dat tiéu chudn quoc té, dugc mot
sO nwdc wa thich.

Thanh phan héa hoc

Thanh phan chi yéu cla thach la chat nhay thudc nhém acid, thanh phan
c6 goc sulfat.
Kiém nghiém

Thach khéng dugc c6 qua 1% chét la hitu co, 0,5% tro khéng tan trong acid
va 20% do am.

Thach khéng tan trong nuwéc lanh nhwng néu dun 1 g thach va 65 g nuoc
roi dé ngudi thi tao thanh chét dong.

Lay 10ml dung dich thach 0,5%, thém 1,5 ml HC1, dun cach thdy 30 phat
dé thay phan. Chia lam 2 phan: mot phan thém dung dich bari chlorid 5% sg c6
tda trang vi trong thanh phan cau fao cta polysaccharid cla thach cé céc goc
sulfat, mot phan thém 1,5 ml dung dich natri hydroxyd 10% va 3 mi thudc thi
Fehling, dun néng sé c6 tla mau dd do cac nhém OH ban acetal duoc gidi phdng
c6 tinh kht.

Thach dem d6t thanh tro roi cho tac dung véi acid hydrochloric lodng, sau
d6 soi kinh hién vi sé thdy con sot lai khung cla cac loai khué tao va bot bién.
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Khué tdo ndm trong thach
A, Arachnoidiscus (dwong kinh 130(im); B, cac loai cla Grammatophora;
C, Cocconeis', D, Campyloneis; E céc loai khué t&o khac
Phéat hién gelatin: dun mot dung dich 0,2% thach dén gan so6i roi thém
dung dich tanin, khéng duoc cé tia.

Phat hién tinh bdt: dun s6i 100 ml thach véi 100 ml nudc rdi dé ngudi,
thém dung dich iod khéng dwgc ¢6 mau xanh.

Co6ng dung

Thach dlng dé chira tdo bon kéo dai. Khi udng vao ruét, thach sé hat nwéc
nd ra lam tang thé tich cda phan, gay diéu kién thuan loi cho vi khuén cé ich &
rudt phat trién. Liéu ding 4-16 g m6t ngay, ngoai ra thach la nguyén liéu dé
ché méi treong trong khoa vi sinh, 1am chét 6n dinh cac nhi dich, vé mét thuc
pham, thach dung lam thirc &n va do giai khat. Thach con dugc ding trong k¥
nghé dét va gidy.

TAO BE
Laminaria

Tao be thudc nganh Tao nau-Phaeophyta. Mot
s6 loai dwgc dung trong y hoc: Laminaria saccharina
Lam., L. japonica Aresch., ho Tdo be-Laminariaceae.

Pic diém thwc vat va phan bé
Tao be c6 tan det nom nhw 14, dai 1-15 m, réng
20-50 cm, c6 mau nau, c6 bd phan hinh tru nom nhu
than va cé nhitng méc nom nhuv ré dé bam vao day
bién. Noi chung tit ca by bién cla cac nuéc déu co. O
bién Dbng cha yéu la loai L. japonica Aresch.
Téo be & dd sdu 5-6 m nén phai dung cao c6 can
dai vot Ién phoi kho, loai sach tap chdt roi xay thanh Ta0 be

bét kho. Laminaria japonica Aresch.
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Thanh phan héa hoc
Mau nau cla tao la do chira fucoxanthin 12 mét sac o' carotenoid.

Thanh phan chd yéu la laminaran. Laminaran c¢6 2 dang: mot dang hau
nhv khéng tan trong nwéc lanh nhung tan trong nuéc néng va mot dang tan
duoc trong nuwéc fanh. V& cau tric hoa hoc, laminaran la acid alginic (xem phan
dai cuong). Trong phan t& cling c6 mat cia duong D-mannitol véi ti 1é khodng
2,7% trong dang laminaran hoa tan va 1,7% trong dang khéng hoa tan.

Thanh phan cla tio be con co iod ton tai dwéi dang iodid va dudi dang két
hop hitu co, Lwong iod ting vao muoa he, gidm vé mua déng va ciing gidam di néu
dé tao ngoai troi do nwdc mua hodc nwdc bién hoa tan.

Ngoai ra con c6 cac vitamin A, D... cdc mu6i kali, natri, calci (0,02-0,09%)
va cac thanh phan vi lvgng Mn, Cu, As, Co, Bo...

Coéng dung

Tao be dwoc dung lam chét nhuén trang, diéu hoa sy hoat dong duong da
day-rudt. Uong 1thia canh bot thd hoa véi nwdc vao tdi trivée khi di ngu.

Té&o be c6 chira nhiéu loai vitamin, hop chét cd iod va cac yéu t6’vi lvgng
nén dung rdt tot cho nhitng ngwodi bi bwdu co, xo vira dong mach, tré em coi
xuong, lao.

Dugc dién Bong Y Trung Quéc quy dinh dung Tao be L. japonica Aresch,
dé chira budu c6, trang nhac... ngoai ra con co6 thé ding cac loai Tao mo -
Sargassum spp. thudc ho Tao mo (Sargassaceae) vOi cong dung nhu Tao be.

Cac loai thuéc nganh tdo néu dac biét cac loai thudc ho Fucaceae va

Laminariaceae cd gia tri kinh té vi day la ngudn chinh dé diéu ché acid alginic va

alginat. Hang nam trén thé gigi tiéu thu dén hang nghin tadn dung lam chét 6n

dinh, nh{ héa... trong nhiéu nganh kinh té khac nhau nhu cao su, son, dét, thuc
phd@m, my pham, dugc pham.

LINH CHI
Ganoderma lucidum (Leyss. ex Fr.) Karst

Duoc liéu Linh chi la thé qua cda loai ndm Linh chi Ganoderma fucidum1,
ho Ganodermataceae (Polyporaceae).

Linh chi (Ling zhi trong tiéng Han, Rheishi trong tiéng Nhat) con co thé
dwoc goi vai cac tén khac nhw Hong chi, Xich chi, Bon chi... do mau sic cla thé

1 Tén Ganoderma b&t ngudn tir chit Hy Lap ganos (yavoc, = sang, bong) va derma (Sepjia = da) dé noi i
bé mat ngoai'bdng lang ciia thé qua. Chi¥ lucidum tiéng Latin cling c6 nghia la sang, lang bong.
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quad khac nhau.llLoai Ganoderma tsuga Murr., Bull, ¢c6 hinh dang gidng nhw
G. lucidum nhwng c6 mat ngoai nhdm hon va mau dé cam sang cling duoc dung.

Pac diém thwc vat va phan bd"

Chi Ganoderma trén thé gi¢i cé trén 250 loai. Quan trong nhat vé méty
hoc 1a Linh chi G. lu.ci.dum. Linh chi 1a loai h&m hoa gb c6 thé qua (tai ndm)
phat trién thanh dang tan véi hinh dang thay d6i nhw hinh than, ban cau, hinh
quat, hay do6i khi gan nhv tron. Thwong gdp nhat la hinh than véi nhitng van
I6n 16i 6 mat trén. Kich thwdc thay doi co thé tdi 30cm. Thé qua cd thé chat
clbng, x6p va twong d6i nhe. Linh chi phat trién trén cay gd hodc cac cay gb muc
& nhiéu vung khi hau tir 6n déi, can nhiét d6i téi nhiét doi thudc chau A va Béc
My, chl yéu la vung can nhiét d&i véi nhiét do tdi wu trong khoang 24 - 25°c.
Linh chi 6 viing chau A c¢6 phan cudng dai. Linh chi ty nhién moc & Bic MY thi
c6 phan cudng clia thé qua ngadn hoic gan nhw khdng cd. Tuy nhién, & cac dang
trong trot co thé thdy cac dang trung gian cta ca 2 loai nay.

Mét dugi clia thé qua la thu tang c6 mau trdng nga khi gia déi mau nau vang mang

nhigu i6 nho li ti goi la 6ng thu tdng mang bao t&r. Bao ti clia Ganoderma lucidum c6

dang hinh tring, dugc bao boc béi hai 16p mang, mang ngoai nhan khong mau, mang
trong mau nau ri sat. L6 ndy mam cla bao tr cd hinh gai nhon. Bao tlr ndy mam cho
ra hé soi ndm an sau vao trong than cay sau dé phat trién cho ra thé qua.

Linh chi ty nhién twong d6i hiém gdp. Linh chi dwgc nudi cdy nhan tao thanh céng vao

nhitng nam 1970 bdi nghién ctu cla cac nha khoa hoc Nhat Ban va hién nay duoc ap

dung rong rai trén thé gidi. Linh chi ngay nay duoc trong trén khic go, goc cay, cac doan
than cay go vui dudi dat gan giéng voi diéu kién tw nhién hay trén céc tdi min cuwa co
thém mot s6' thanh phan khéc. Linh chi st dung lam thuéc hién nay chd yéu la do nudi
trong & Trung Qudc, Han Qudc, Nhat Ban va Bac My. san lugng Linh chi nam 1997 trén
thé gidi uoc chirng 3.500 tan. O Viét Nam, Linh chi cling da dugc nubi trong thanh cong
va cho ra san phdm hang hoa. Tuy nhién, lvgng san phadm tuong d6i nhod. Céc co s¢ trong

Linh chi cia Viét Nam thuong cdy ndm trén cac gia thé 1a mon cua hay dam gd cla cac

loai cay tap.

“Chat lwvgng” cta Linh chi dwoc danh gia qua ngudn gdc clia nd. Linh chi thién nhién

duoc xem la cé chat lugng cao hon loai trong nhan tao.

Thanh phan héa hoc

Thanh phan héa hoc clia thé qua Linh chi dwgc biét gom cd céc
triterpenoid, polysaccharid, steroid, chét béo, peptid, dwong, acid amin, acid

1 Tuy nhién, T chi (linh chi tia - do mét trén thé qua cé mau tim den) lai la mét loai khac - Ganoderma
japonicum. Trén thuc té con c6 Hac chi (= huyén chi - ¢6 tai liu cho 1a G sinense c6 mau tim den dén
den va c6 chan dai co6 thé t¢i 20 cm), Thanh chi, Hoang chi... ma nguén gdc thyc vat chua dwoc xac dinh
rd rang. Ciing nén phan biét voi loai c6 Linh chi (Ganoderma applanatum) cé thé qua rét lan (duong kinh
c6 thé t¢i 50cm, can nang co6 thé téi 5 kg), mau nau, khéng c6 chan. Loai c6 Linh chi phat trién rong rai
trén thé gidi, thwong gap trong rirng nhiét doi nhw & Viét Nam.
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htru co va cac khoang chat. Trong dd, cac polysaccharid va triterpenoid duwgc
quan tdm nhiéu nhat béi tdc dung duoc ly clia ching.

Mot trong nhitng thanh phan c6 ham lugng cao (c6 thé téi 45%) cla Linh
chi la cac polysaccharid véi cac chét chinh la yd-glucarx (c6 thé t6i 40,6% so VGi
thé qua) va mot 3" heteropolysaccharid khac.

Trén 50 carbohydrat da dugc cong bd' ¢d trong thanh phan cta Linh chi. Cac /i-glucan
trong thé qua .clia Linh chi c6 thé c6 cing khéi lvgng phan t&r nhwng khac nhau vé
mic do phan nhanh. Khéi lvgng phan t&r clia cac chat nay vao khoang 1.050.000 dvc.
Day nhanh trong cac /?-glucan ctia Linh chi thuong la I->6 nhwng cling co thé la 1-»4
VGi cac nhanh ngan. Ti 1é phan nhanh thay déi tir /3 - 1/23.
Cac heteropolysaccharid trong Linh chi cdu tao béi cac dwong D-glucose, D-galactose,
mD-mannose, L- (hay D-) arabinose, D-xylose, and L-fucose (Agri. and Biol. Chem. 49(9),2641-
2653,19851.
Trong phan khong phan cuc cla

thé qua cd cac triterpen ty do voi ham

lvong co thé t6i 3-5%. Trén 150 chat da

dwoc phan lap va xac dinh cau tric. Cac

chét chinh la cac acid ganoderic A B, c,

D,F,H ILJ, KL MRS5S TVXY,Z

W, lucidenic A, B, ¢, D, I; ganoderan A

B, ¢ va lucidenol A B, c. MOt s6

triterpenoid nhu acid ganoderic acids A,

c, I, J; acid lucidenic A, D, I; va
fucidones A va ¢ lam cho Linh chi ¢d vi
dang, khac véi cac loai nam khac. Acid ganoderic A

Trong thé qua cla Linh chi, ngoai
cac khoang chéat théng thuong con cé mot
ham lwgng cao cla germani. Ham lugng
germani trong Linh chi chau A c6 thé t&i 800 - 2000 ppm.

Trong hé sgi cta Linh chi ¢6 15 - 40% céac (1,3)- P-D-glucan nhwng khong
06 hay chi cd vét cla cac triterpenoid. Céc (I->3)- P-D-glucan ngoai bao nay sau
khi tinh ché thudong kho tan hon trong nuwéc nhing tan trong mdi truong kiém
va ¢6 cdu trdc tvong tw nhu cac polysaccharid chiét dwoc bang nwéc néng cla
thé qua.
Téc dung dugc ly
_ Céc két qua tha nghiém cho thdy G. lucidum c6 tac dung kich thich té bao
ho trg T clia cac bénh nhan nhiém Hrv hay bi AIDS dé tdn cong cc té bao bi

nhiém [Sunees etai. Int Conf AIDS 1992;8(3):135], (rc ché protease ctia HIV in vitro
[el-Mekkawy s. et al. Phytochem. (1998) 49(6):1651-657].
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Cao chiét nudc Linh chi va phan doan két tha bang con chia chi yéu la
cac polysaccharid c6 tic dung Gc ché sy phat trién cla sarcoma 180 va
fibrosarcoma trén chudt nhat [Lee s.s. et al. J. Chin. Med. 6, 1- 12, 1995]. Trén chuot
bi gay ung thw phéi thic nghiém, cao chiét Linh chi cé tdc dung gidam nguy co
gay khdi u [Yunetal. 1995]. Dich chiét con Linh chi c6 tdc dung giam rd rét cac té
bao leukemia T4 in vitro [Lovy et al. 1999]. Linh chi dugc d& nghi st dung nhuw tac
nhan chéng ung thuw.

Céc thr nghiém c6 kiém ching trén nguodi cho thdy hiéu qua cla Linh chi
trén huyét 4p [Kanmatsuse K. et al. Yakugaku Zasshi 1985;105(10):942-947] trén
nhirng bénh nhan cao huyét ap trung binh khéng dap ng véi nifedipin hay voi
nimodipin, so voi placebo, cao chiét Linh chi (55 mg X3 lan/ngay) s dung trong
1 thang c6 tdc dung ha huyét ap rd rét so véi gia tri co ban [Jin H. et al
Microcirculatory Approach to Asian Trad. Med. Elsevier Sci. 1996:131- 138}.

Linh chi co6 tdc dung ro rét trén cac tac dong cla géc tu do superoxid [Kim
et al. 1999].

Hai nhém hoat chét trong Linh chi dwgc xem la c¢6 tdc dung dwgc ly chinh
la cac polysaccharid va céc triterpennoid.

Céc polysaccharid duoc xem la c6 tac dung trén hé mién dich va bao vé gan. Ching cé
tdc dung tang cwong sdn xudt cytocin dai thwc bao va bach cau; fam tang luong
interleucin (IL) 22, IL-2 va IL-6, 9 la nhitng yéu t8'tang tiét interferon avay.

Cho t6i nay, trén 50 polysaccharid trong thé qua va hé soi cta Linh chi da dugc biét
c6 tac dung ngdn chdn sy phat trién cta khéi u [Jong, s.c. ef d Adv. Appl. Microb.37,101-
134,1992]. Cac glucan chiét dugc bang nwoc nong clia thé qua-va glucan ngoai bao cla
hé soi ¢ hoat tinh (rc ché twong d6i manh déi voi khoi u ran Sarcoma 180 trén chudt
cdng thd nghiém khi tiém phic mé [Agri. and Biol. Chem. 49(9),2641-2653,1985]. Cac chéat cd
tdc dung khang khéi u manh la cac hetero /3-D-glucan nhw 1~»3 P-D-glucan,
glucurono-y6-D-glucan, manno-yO-D-glucan va xylomanno->3-Z)-glucan ciing nhu céc
phtc hgp véi protein cla ching [Lindequist u. Recent Advances in Ganoderma lucidum Research,
Pharmaceutical Society of Korea, 61-91, 1995. Mizuno T. et al. Food Rev. Int.Il,151-166,1995]. C6 tac
gia cho rang viéc st dung cao chiét hdn hop clia ca thé qua va hé soi ctia Linh chi cho
hiéu qua diéu tri toi wu. [Lee SY. et al. Chem Pharm Bull 1990;38;1359-1364]

Cac glycoprotein (chtra 82.8% carbohydrat va 17.2% protein) thu dwoc tir moi truong
nudi cdy hé soi clia Linh chi c6 tac dung tang cuong kha nang boi gang stic clia chudt.
Tuy nhién, thé qua cling nhu hé soi lai khéng biéu hién tdc dung nay. [Yang, BK etal. J.
Microbiol. Biotechnol, 11,902-905,2001).

Céc acid ganoderic triterpenoid cd tac dung trc ché men chuyén (ACE) in vitro lam ha
huyét ap, chong dong mau, ha cholesterol va lipid huyét [Morigawa A et al. Chem Pharm
Bull 1986;34:3025-3028] va tac dong lén hé than kinh trung wong.

Acid ganoderic z, Y, X, w, V va T trong hé sgi c6 tdc dung doc tinh trén té bao gan in
vitro. M6t s6’triterpenoid tir thé qua cé tac dung e ché manh té bao khoi u in vitro
[Kim H.w. et al. Ganoderma: Genetics, Chemistry, Pharmacology and Therapeutics,10-19,2002],
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Acid ganoderic R trong hé soi va S; acid ganosporeric A trong bao t&r ¢ tdc dung bao
vé gan *gdy ra boi galactosamin [Hirotani et al. 1st International Symposium on Ganoderma
lucidum in Japan, 128-135,1997; Chen, R.Y. et al. Acta Pharm. Sin. 26, 267-273,1991]

Mot S6 acid ganoderic-nhw acid ganoderic acids B, D, F; H va Y c6 tac dung chéng cao
huyét ap, trong do6 acid ganoderic F c6 tdc dung manh nhat. {Morigina etal. Chem Pharm
Bull., 34, 3025-3028. 1996J

Acid ganoderic p, ganodermanondiol, ganodermanontriol, acid ganolucidic A va
lucidumol B cé tdc dung khang HIV. [Minet al. Chem. Pharm. Bull. 46,1607-1612, 1998]

Céc steroid ty do trong Linh chi c6 tdc dung chéng xo cirng dong mach va ha
cholesterol huyét. [Kimura Y. et al. Planta Med. 54,290-294,1988]

Adenosin trong Linh chi ¢6 tac dung gidm két tap ti€u ciu, phan giai thrombin va
ngan nglra huyét khoi.

Ngoai ra, germani ¢6 véi ham lwgng cao trong Linh chi ¢ tac dung gia tdng hap thu
oxy clia hong cau Ién t6i 1,5 1an, c6 thé tdng cwong chuyén hod va ngdn ngira thoai
hoa mo.

Coéng dung

Linh chi dugc st dung tlr 1au va dugc coi nhw la mét trong cac vi thude dau

vi clia y hoc c0 truyén phrong dong. Do tinh chéat quy hiém va tac dung y hoc,
Linh chi thudng dugc coi 1a ddu hiéu mang lai may man, sttc khoé va truong
tho. Trong y hoc ¢ truyén, Linh chi dugc ding dé tdng thong minh va sang

sudt,

kéo dai tudi tho v.v...
Linh chi c6 mét trong nhiéu san pham duoc dung dé phong va chita nhiéu

loai bénh khéac nhau. Cac cong dung chinh ctia Linh chi gom cd:

Ha cholesterol va lipid huyét va lam bén vitng mang hong cau, ha
dwong huyét;
Cai thién chitrc nang vo thugng than, duy tri chitrc nang ndi tiét;
Ngan nglra di *ng gay hdi cac di nguyén;
Ngan nglra va diéu tri ung thw, Gc ché sv di can cua té bao ung thu;
Ngoai ra con dung trong c&c bénh gan, th&n, viém khdp va lo&uv.v...
Thuéc thudng dugc dung dudi dang thudc sac.
Linh chi hién nay dugc coi nhw thudc diéu tri chinh thirc & Nhat Ban va

Trung Qudc.
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CHUONG 3

GLYOOSID (HETEROSID)

DAl CUONG VE GLYCOSID

I. DINH NGHTA VE GLYCOSID

Theo nghTa rong, glycosid Ia nhitng hop chét hiru co dwgc tao thanh do sy
ngwng tu gitra mot duong véi mdot phan tir hiru co khac véi diéu kién nhom
hydroxy ban acetal clia phan dwong phai tham gia vao sw ngung tu.

Theo quan niém trén thi cac oligosaccharid hodc polysaccharid ciing la
nhirng glycosid va duoc goi la holosid.

Theo quan niém chat ché, tir glycosid chi dung cho nhirng chéat tao thanh
do s ngung .tu gitta mot phan dwong va mot phan khdng phai dudng nén con cd
tén goi la heterosid. dé phan biét vGi holosid.

Phan dwong duoc goi la glycon, phan khdng phai duwong dugc goi la aglycon
hodc genin. Phan genin cd cdu trdc hod hoc rat khac nhau, tdc dung sinh hoc
phu thubc vao phan nay.

Truéc day, khi nghién clu nhitng heterosid dau tién, nguoi ta thdy phan
dwong la glucose nén goi la “glucosid” nhung thuc ra phan dwong co thé la
nhitng duwdng kh&c nhau vi du: rhamnose, galactose v.v... nén tir glycosid hodac
heterosid dwoc dung thay thé tir glucosid. Tuy vay, tr glucosid van con duoc
diung dé goi nhitng glycosid ma cd phan duong la glucose. Twéng tw, tir
“rhamnosid,” dé chi nhitng glycosid ma phan duong la rhamnose, ‘galactosid”
thi phan duong la galactose v.v...
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PE phan biét voi alcaloid, trong xu hudng hién nay, dudi tir “osicTdwoc
dung thay cho “iri* dé goi tén cac glycosid vi du rutin dugc goi la ruwtosid,
strophanthin dwgc goi 1a strophanthosid... Tuy nhién mét s6' glycosid theo
truyén thdng van con gitt dudi ‘in” vi du ouabain, daidzin. Tén cla aglycon
thudng c6 dudi tr “idin” vi du strophanthidin, “em” vi du daidzein hay ‘genin”
vidu liquiritigenin.

Trong trudng hgp nhém OH ban acetal cla phan duong ngung tu véi
nhém OH alcol hoac phenol cla aglycon tao ra cau ndi oxy thi glycosid dugc tao
thanh thudc loai O-glycosid. Néu nhém OH ban acetal ctia phan dwdng ngung
tu voi mot thioi thi tao thanh S-glycosid. Trong thyc vat con co6 AT-glycosid la
nhirng glycosid c6 nhém amin lién két véi phan dudng va C-glycosid la nhiing
glycosid ma phan aglycon va phan duong két ndi véi nhau theo day n6i C—e.

1. O-Glycosid
1.1. Day néi acetal
Chung ta biét rang nhirng aldehyd c6 thé ton tai dudi dang hydrat aldehyd:
; OH

Hydrat aldehyd

Khi hydrat aldehyd tac dung véi mot phan t& hitu co khac c6 nhém OH sé
tao thanh ban acetal.

oH /0-R (A)
R-CH + HO—R (Ar) R-CH
OH OH

Néu ban acetal tac dung v6i mét phan t& thit hai ¢ OH sé tao thanh acetal.

/1 0-R (Ar) /,O-R (A)
R-CH + HO—R (An) R—CH
OH O—R (Ar)

Céc ose ciing tao dugc ban acetal va acetal. Thwong cac ose 6 dang ban
acetal ndi phan td, vi du glucose c6 dang glucopyranose hoac glucofuranose.

OH OH

-OH
Ho—  ©

-OH
CH.OH CHjOH
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Khi ose 6 dang ban acetal tac dung v6i mot hgp chat hiru co c6 nhém OH
khdéng phai la duong thi sé tao thanh mot loai acetal ddc biét goi la glycosid.

OH OH

1.2. Phan dudng

Néu cung mot aglycon nhwng phan duong khac nhau sé tao nén cac
glycosid khac nhau. Tuy theo cdu hinh & C-1 cla dwdng ma co thé cé a- hay
yd-glycosid. Trong tw nhién, phan 16n thwong gdp /?-glycosid; ngoai ra tuy theo
cdu tao vong pyran hay furan cta phan dwong ma ta co thém ddng phan
pyranosid hay furanosid. Vi du mdt glycosid don gidn la methylglucosid (do
duong glucose tac dung vGi alcol methylic) c6 thé ton tai 4 dan chat Ila
/?-methylglucopyranosid,  a-methylglucopyranosid, /?-methylglucofuranosid,
a-methyl-glucofuranosid.

Trong thanh phan cdu tric cla céc glycosid nguoi ta gdp nhiéu loai dudng
khac nhau nhwng duong /3-D-g\\icose 1a ph6 bién nhét. Trong cac glycosid tim
con c¢6 cac dwong dac biét gdp chd yéu trong nhom glycosid nay nhu digitoxose,
oleandrose, boivinose v.v... Dy la cac dwong 2,6-desoxy (xem phan glycosid
tim). Co6 khi trong phan dwong lai gdp cac acid uronic nhuw acid glucuronic,
galacturonic... Sy c6 mat cla cac dan chét uronic nay lam cho glycosid mang
tinh acid. Boi khi mach dwong con dwgc acyl hoa.

B6n dan chat methylglucosid

Mach duwong cé thé chi co mot duong duoc goi 1 monosaccharid hodc gom
nhigéu don vi dwong ndi véi nhau dé tao thanh di- hodc trisaccharid, co trwdng
hop mach dudng co thé dén 8 don vi. Mach dwong thuong 1a mach thang, nhung
cling cd thé phan nhanh (hay gap trong saponin). Khi phan aglycon c¢6 2 nhém
OH trd 1én thi cd thé tao thanh glycosid c6 2 mach dwong goi ia diglycosid hay
con goi bidesmosid (desmos c¢é nghia la mach), cé truong hop phan tl c6 dén 3
mach dwong, vi du nhu astragalosid VII, mét saponin trong Hoang ky.1

1 Phan biét biosid la glycosid c6 mach dwong gom 2 don vi dudng don, khac voi diglycosid (hodc
bidesmosid) 1a glycosid c6 » mach duang. Monosid la glycosid ¢ : dwdng don khac véi monoglycosid la
glycosid c6 1 mach duong.



Dai cuong végiycosid

1.3. Phan aglycon

Phan nay quyét dinh tdc dung sinh ly ctia glycosid. Tuy theo cdu tao hoa
hoc ma nguoi ta xép thanh trng nhdm, vi du -anthraglycosid la nhiing glycosid
c6 phan aglycon c6 nhan anthraquinon, xanthon glycosid ¢ nhan xanthon,
iridoid glycosid cé nhan iridan v.v...

Aglycon thuong la phan than dau nén rét it tan trong nuoc. 6 dang
glycosid do ¢6 gan phan duong nén dé hoa tan trong dich té bao.

2. C-glycosid
C-glycosid la nhirng glycosid ma phan, dwdng dugc ndi voi aglycon theo
dday ndi C-C. Khi ngung tu phan duong véi aglycon thi cd nhdm OH béan
acetal bi mat.
(C .M J OH+HAr (CnHX1Onl)-Ar
Vi du: puerarin 1a mét C-glycosid c6 trong san day, barbaloin 1a C-glycosid
c6 trong 16 hoi.

Loai C-glycosid thuong khé bi thdy phan ngay ca khi dun véi dung dich
HC1 hodc HZX 04lodng & 100 °c trong vai gi0. C-glycosid c6 phé tlr ngoai va hong
ngoai gan gidng véi O-glyeosid tuong ng.

3. S-glycosid
S-glycosid con dugc goi la thioglycosid hodc fihting hop chét glucosinolat.
& day day ndi glycosid dwoc tao thanh do tdc dung gitra glucose va mét thiol c6
cbng thirc chung:
S —6lucose
R—

n- o- so2 o X+

Cac thioglycosid duwéi tac dung cla enzym myrosinase (con goi
thio-Z)-glucosidase) s& cho: hydrosulfat, mot isothiocyanat (R-N=C=S) va
/Eo-glucopyranose; X thuong la kali.
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Nguoi ta biét khodng 50 thioglycosid, phan Ién gap trong ho Brassicaceae,
Capparidaceae va Resedaceae. Cac thioglycosid cé tdc dung khang khuén
nhwng can chi y thioglycosid la nhitng chat lam can tré sw hdp thu iod cua
tuyén giap. Céc isothiocyanat ¢ vi hing cay, @ ndng do cao gay chay nwoc mat,
rop da. Sau day la mot vai chat thioglycosid lam vi du:. sinigrin c6 trong hac gidi
tl - Brassica nigra (L.) Kock. (R = CH2=CH-CH2, X = K); sinalbin c6 trong
Bach gi¢i td - Brassica alba Boissier (R =p-OH-C8H4CH?2 X = K).

4. iV-glycosid

Phan duong cla cac glycosid nay thuong la ribose, dan chéat cda ribose
hodc arabinose. Carbon anomer cla dwong ndi véi phan khéng phai dudng néu
la dan chét purin vi du nhu adenin thwong & vi tri N-9, hodc véi géc pyrimidin
vi du cytosin thwong & N-3. Crotonosid cé trong hat ba dau - Croton tiglium L.
12 mot vi dy N-glycosid c6 trong céy.

NH
NH2
________ N7 N N CH20H
CH20H
Vi Vi
Me OH NH.
GOC adenin GGc cytosin Crotonosid n n 3’-Amino-3'-deoxy adenosin

Chuing ta can biét rang cac nucleosid (ciing la cac iV-glycosid) 1a mot phan
cdu tric tham gia vao cdu tao céc acid nucleic, mot s6 coenzym. Phan 16n N-
glycosid dugc phan lap tlr thwc vat bac thdp nhw tdo, ndm, vi khuan va thwong
c6 tac dung khang khuén, vi du dan chat 3-amino-3'-deoxy adenosin phan lap
tlr ndm Cordiceps militaris va Helminthosporum spp. cd tac dung khadng khuén
va khang ung thu.

5. Pseudoglycosid

C6 mot 3" dan chdt ma phan duong va khong duong ndi véi nhau khong
phai day ndi acetal ma la bang day ndi ester. Ching khoéng phai la cac glycosid
that sy va dwgc goi la pseudoglycosid (pseudo = gid), vi du asiaticosid la
saponosid c6 trong rau ma (xem phan saponosid) hodc tanin cta Ngd boi te
(xem phéan tanin).

1. TINH CHAT

1. Ly tinh

Glycosid la nhitng chét két tinh dwgc, mot s8' 6 dang vd dinh hinh hodc
ldng sanh. Pa sb6.cac glycosid la khong mau, moét sé' c6 mau nhw
anthraglycosid c6 mau dd hoac da cam, mot s6' flavonoid glycosid, xanthon
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glycosid c6 mau vang, betacyanin va anthocyanin mau tim hodc do. Cac
glycosid thuong co vi dang.

D0 tan cla cac glycosid khac nhau phu thudc vao mach dwong dai hay
ngan va vao cac nhom ai nwoc trong phan aglycon. Thudng cac glycosid tan
trong nudc, con, it hodc khong tan trong cac dung mdi hitu co nhu ether,
chloroform. Phan genin c6 do tan nguoc lai. 1

Cac glycosid thuong c6 khd nang quay mat phang anh sang phan cuc. B9
quay cuc thwong la trai (ta trién).

2. Hoa tinh

C6 nhirng thudc thr dac hiéu cho trng nhém glycosid (sé trinh bay & céac
phan sau) dwa vao cau tric hoéa hoc cta phan aglycon. Ngoai ra, tuy thudc vao
st ¢6 mat cla cdc nhém chirc khac nhau trong phan aglycon ma glycosid c6
phan (ng cla cadc nhém chirc d6. Mot sO glycosid c6 phan dwong dac biét vi du
duong 2,6-desoxy gadp trong glycosid tim cling cho mot s6'phan (ng dac hiéu.

Do ¢6 day ndi acetal nén cac glycosid ¢ thé bi thiy phan béi acid hay cac
enzym dac hiéu. Phan Ién cac glycosid tredc khi thdy phan khong co tinh khir vi
OH béan acetal clia duong da tham gia vao day noi glycosid, ngoai trir mot so
glycosid ma phan aglycon c¢6 nhém chirc cé tinh khr. Sau khi thdy phan, cac ose
duoc gidi phdng sé khr thude thr Tollens hodc thudc thi Fehling. can chiy la
sau khi dun s6i voi dung dich acid dé thdy phan, can phai kiém hoa rbi méi
thém thu6c thi.

Tac dung cta enzym

Céc glycosid c6 thé bi enzym thiy phan. Su thiy phan nay ¢ tinh chét chon
loc nghia 1a mdi loai enzym chi c6 thé cat mot loai day ndi nhat dinh. Vi du khi cho
yEglucosidase tac dung Ién K-strophanthosid Y (mét glycosid c6 trong hat
Strophanthus kombe) thi
enzym nay chi cat /»glucose
cudi mach dé cho K-
strophanthosid 13 Con néu
cho enzym strophanthobiase
(enzym nay co6 trong
Strophanthus) tac dung thi
s& cat day ndi gitta glucose
th( hai va. cymarose dé cho
cymarin (xem hinh vé), a -
glucosidase chi cat day ndi a
_qlucoxs!d ma kho_ng gat dwgec Cymarin (Cymarosid)
day néi /2-glucosid va nguoc
lai /?-glucosidase khong cét
duoc day n6i ar-glucosid; K-stropphanthosid vy  (K-strophanthotriosid)

K-strophanthosid p -



Pai cwong véglycosid

rhamnosidase thi cat day ndi rhamnosid. Tuy nhién, trong thuc vat co hai |

enzym la emulsin (c6 trong hanh nhén - hat cda cdy Prunus amygdalus) va
myrosin (c6 trong hat Hac gidi t&r - Brassica nigra) cd thé thdy phan nhiéu loai
day n6i glycosid khac nhau.

Glycosid co ty nhién trong cay, mach dwong con nguyén ven chua bi enzym
thay phan duoc goi la “‘genuin”glycosid hay ‘giycosid so cap”, con glycosid da bi
cét bot mot phan ctia mach dwong thi goi ia ‘glycosid th cdp”. Theo vi du trén,
K. strophanthosid Yla genuin glycosid, K. strophanthosid p la glycosid th cép
bac mot, cymarin la glycosid th(v cap bac hai.

C6 nhigu trrdng hop trong cay chia glycosid da cd sén enzym c6 kha ning
thay phan glycosid do, sy thiy phan xay ra rdt nhanh khi dwgc liéu bj vo nat
hodc cit nhd lam cho enzym tiép xuc dugc véi glycosid. Sy thuy phan thwong
tdng manh khi duoc liéu twoi dugc xép thanh déng. Khi G dbhg, nhiét do duoc
nang Ién dén nhiét do thich hgp cho enzym thdy phan (40 - 50°C). Sv thiy phéan
cling co thé xay ra trong qua trinh ndy mam hodc mit- hoat ddng sinh ly khac
cla té bao.

Qua trinh téng hop glycosid trong cay gdm 2 budc, mdi budc c6 mot loai
enzym tham gia: 1) Enzym van chuyén géc glycosyl tr uridin triphosphat sang
1-phosphat-ose nhuv phosphat pentose, hexose hodc mot ose khac. Enzym loai
nay da tim thdy trong cac ngudn vi sinh, thwc vat, dong vat, 2) Enzym van
chuyén géc glycosyl, c6 nhiém vu van chuyén dwong tir uridin diphosphat dén
mot aglycon thich hop dé tao thanh glycosid.

UTP + ose-I-P -> UDP-o0se + pp
U'DP-8se + aglycon —aglycon-ose +UDP

Ngoai ra con cd cac enzym c6 nhiém vu gén tiép céc don vi duong vao
mach duong dé tao ra mach cé duong ddi, ba, bon.

Enzym ban chat la protein, néu & nhiét do 60 - 70°c enzym mat hoat tinh,
nhiét do lanh chi lam nglrng hoat dong, néu sau dé nang Ién nhiét do thich hop
enzym s& dwoc phuc hdi. Muon diét enzym nguoi ta tién hanh on dinh dwoc liéu
bang phuong phap nhiét khé, tirc 1a dang ludng khdng khi néng di qua duoc liéu
hodc phrong phap nhiét &m nghfa la dung hoi nwéc 6 ap suat cao, nhiét do 110 -
120°C hoac hoi con so6i di qua dugc liéu. Co6 trvdng hop nguoi ta cho dugc liéu
twoi vao con sdi hodc nwéc sbi, véi phuong phap nay ta thu dwoc mét dung dich
¢6 chira genuin glycosid.

I11. CHIET XUAT

Tuy theo muc dich chiét xudt ma dwgc liéu can hodc khdng can dugc diét
enzym. Néu mudn thu dugc cac genuin glycosid ta can 6n dinh dugc liéu. Co
treong hop ta cho enzym hoat dong dé nang cao hiéu sudt chiét mét sd chét
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mong mudn, vi du chiét digitoxin trong |4 Digitalis hoac chiét diosgenin trong
mot sO loai ci mai, trong mia do. Cling c6 truong hop chat c6 hoat tinh sinh hoc
lai do enzym thiy phan moét glycosid nao d6 matao thanh vi du trudng hdp chat
protoanemonin dwgc tao thanh tir glycosid ranunculin trong cdy Ranunculus
aceleratus (xem chwong Dugc liéu chta nhirng chat khang khuan).

Tap chét trong dugc liéu di kem véi glycosid cé ioai tan trong dau va loai
tan trong nuéc. Loai tan trong dau chd yéu la cac chat béo (thuong gap trong
hat), chat diép luc (14), carotenoid (l4, hoa)... Nguoi ta thwong loai cac tap chat
nay bang cac dung mdi kém phan cuc nhu ether dau hoa, hexan, sau dé chiét
glycosid bang cbn (thvong dang con thdp dd) hodc nudc. Dich chiét con hodc
nuée sau khi lam dam dac can duoc loai ti€p cac chét tan trong dau bang cach
chiét tiép véi dung moi hitu co.

Trong san xudt mudn tranh dung nhiéu dung mdi hitu co, thwdng trong
giai doan dau, duoc liéu dugc chiét bang nuéc hodc cdn thdp dd, nhw vay ciing
han ché b6t cac tap chat tan trong dau (xem phuong phap chiét oleandrin trong
la tric dao). Tap chat tan trong nwéc thuwong la cadc chat gébm, chat nhay, pectin,
tanin... Néu chiét bang nuéc hodc cbn thdp do thi cac tap chit nay thuong tan
theo. Muon loai cac tap nay ta cé thé dung chi acetat, sau dé loai chi acetat
thira bang natri sulfat. Cht y rdng mot s glycosid co thé bi tla bdi chi acetat
{vi du ilavonoid glycosid va mot s3'phenol glycosid khac). Trong tredng hop nay,
6 khi nguoi ta con lgi dung tda véi mudi chi dé tach glycosid. Muén han ché bat
cic tap chat con c6 thé tién hanh nhu sau: dich chiét nwéc hodc dich chiét con
da lam dam dic dem Iac voi butanoi hodc hon hép chloroform ' ethanol, 18y iGp
dung méi hitu co roi boc hoi. Pe loai tanin, c¢d thé cho dich chiét nwdc hodc con
chdy qua co6t chira nhdm oxyd. can lvu y mot s6 glycosid ¢c6 nhém chic phenol
co thé bi gitr lai trén cot.

Pe han ché sy thiy phan glycosid, trong giai doan boc hoi dung moi dé
lam dam dac dich chiét ta can tién hanh & ap sudt gidm va nhiét do thap (50°C).

Giai doan tinh ché thuong cong phu va tly theo mdi loai glycosid ma co
phuvong phéap tinh ché khac nhau. Vi du muén tinh ché saponin, cf thé tién
hanh tham tich hodc loc qua gel; céc steroid glycosid thi dung phwong phap két
hop v6i cholesterol; mot s8" glycosid co thé tinh ché bang cach hoa tan trong mot
lwvong con vira du réi them mot lwgng 16n dung méi hiru co nhw ether, hexan,
aceton, glycosid sé két tia. Trong nghién ctru muén thu duwoc chét tinh khiét
ngudi ta thwdng dung céc phwong phap: sic ky nhuw séc ky cdt, sic ky 16ng cao .
ap, phuong phap phan b ngirgc dong, thang hoa chan khoéng & cac nhiét do va
ap sudt khac nhau hodc két tinh phan doan trong cac dung méi thich hop.

Muon thu dugc phan aglycon ta can thdy phan glycosid hodc bang acid
hodc bang enzym rdi chiét bang dung méi hitu co.
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DAl CUONG VE GLYCOSID TIM

I. DINH NGHTA

Glycosid tim la nhiing glycosid steroid c6 tdc dung dac biét 1én tim. 0 liéu
diéu tri c6 tdc dung cuong tim, lam cham va diéu hoa nhip tim. Cac tac dung
trén duoc goi la tdc dung theo quy tic 3R cla Potair.1N&u qua lieu s& gay non
lam chay nuéc bot, my mét, tiéu chay, yéu céc co, loan nhip tim, nhT that phan
ly, ngoai tam thu, gidm stc co bép clia tim va cudi cung lam ngirng tim & thoi ky
tam thu trén tim éch va tdm trwong trén tim dong vat mau ndng.

Glycosid tim con duwoc goi la glycosid digitalic vi glycosid cia 14 cay
Digitalis dwoc dung dau tién trén 1am sang dé chira bénh tim.

1 Cha thich: 3R do ba chit cai dirng dau cua 3 tlr ti€ng Phap la Renforcer = lam manh, Ralentir = lam
cham, Regulariser = di€u hoa.
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Il. CAU TRUC HOA HOC

Glycosid tim cling nhu cac glycosid khéac, cdu tric hod hoc gdbm 2 phan:
aglycon va phan duong.

1. Phan aglycon

Phan aglycon c6 thé chia lam 2 phan: nhan hydrocarbon va mach nhanh la
vong lacton.

1.1. Nhan hydrocarbon

Nhén hydrocarbon c6 cau trac steran: 10,13-dimethyl
cyclopetanoperhydrophenanthren. Binh, vao nhan nay c6 cdc nhom chirc cé oxy.

0 C-3 lubn ludn c6 dinh nhém OH, hau hét cac chat co trong cay déu
hwéng /2, trlr mot vai chét vi du carpogenin, carpogenol, epidigitoxigenin c6 OH
C-3 huwéng a.

18

Nhan steran

o C-14 cla hau hét céac glycosid tim c6 tdc dung sinh hoc déu c6 nhém OH
huéng /2. Mot vai chat khéng c6 nhém OH nay do trong qua trinh thdy phan
hodc do séc ky qua cot co xdy ra su dehydrat hoa tao thanh néi doi & ¢ 14-15.
Tuy nhién, ¢c6 mot s6 chat do ban chat ty nhién khong c6 OH nay nhu céc chat
diffugenin, strophanthilin A, /?-anhydrouzarigenin.

Sw oxy hoa (gén nhém OH hodc carbonyl) con c6 thé xay ra thém & cac vi
tri nhe 1, 5, 11, 12, 16, 19. Méc d6 oxy hod & C-19 c6 thé la CH20H, CHO,
COOH. Céc chat cd mic do oxy hod khac nhau nay thudng cung ton tai trong
cung mot cdy. Chat G- strophanthidin c6 dén 6 OH trong phan aglycon. Nhém
OH c6 thé bi acyl hoa vi du oleandrigenin, gitaloxigenin. Cé trwdng hop cac
nhém OH gan nhau twrong tac voi nhau dé tao nhom chic epoxy, vi da adynerin.
Nhom OH & C-1I cd thé tac dung voi COOH & C-19 dé tao thanh vong lacton vi
du chét sarmentosigenin E c¢6 trong Strophanthus sarmentosus.

Suv dung hop céc vong clia khung hydrocarbon: phan Ién cac glycosid tim
déu c6 2 vong A va.B la cis, B va ¢ trans, ¢ va D cis vi du digitoxigenin c6
trong cay Digitalis dugc v& theo cong thirc trong mat phdng va cbng thic 1ap
thé dudi day.
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Mot s6 it cd nbi vong A va B trans. Vi du nhu uzarigenin - aglycon cla
uzarin (uzarosid) cd trong "uzara", mot dugc liéu thudc chi Gomphocarpus hg
Asclepiadaceae c6 & Nam Phi.1

1.2. Vong lacton

Phan aglycon cla glycosid tim ngoai khung
hydrocarbon néi trén, dac biét con c6 mot vong
lacton ndi vao vi tri C-17 cla khung. Vong lacton
nay duoc coi la mach nhanh.

Hau hét cac chat co tac dung sinh hoc déu co
vong lacton é hwdng B M6t s6 it & huéng a do enzym
epimerase c6 mat trong cdy chuyén hod ma thanh.
C6 hai loai vong laeton: loai thr nhat c6 4 carbon vgi ~ Cardenolid
mot ndi ddi 6 vi tri a-p, nhitng aglycon nao c¢6 vong lacton nay thi c¢é 23 carbon
va dugc xép vao nhém wcardenoiid\ Loai tht hai ¢d 5 carbon va c6 2 ndi doi
(vong y-pyron hay coumalin), nhitrng aglycon nao c6 vong lacton nay thi c6 24
carbon va dugc x€p vao nhém “bufadienolid” (do chit bufo = céc, dien = 2 ndi doi.
Trong nhua cdc c6 cac chat co cdu tric hoan toan gidng nhu aglycon cia nhém
nay, vi du bufotalin).2

1 Duoc liéu nay c6 tac dung tro tim yéu, chli yéu 1a chéng co thét.

2 Chu thich: tr loai Coc Bufo vulgaris formosus, cac nha nghién ctru Nhat (1971) da phéan 1ap va xac dinh
dugc 28 dan chat bufadienolid va 7 dan chat cardenolid. Cac dan chat cardenolid dwoc biét I
digitoxigenin, sarmentogenin, cac ester clia sarmentogenin valap,15p-epoxy”pManhydro-digitoxigenin.
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Céc glycosid tim trong thién nhién thuong la loai cardenolid; mot so it
thudc loai bufadienolid nhw scillaren A cd trong cdy Hanh bién (Urginea
maritima L.) hellebrin c¢6 trong cay Helleborus niger L.

2. Phan duong

Phan duong trong glycosid tim ndi vao OH 6 C-3 cliia aglycon. Cho dén nay
nguoi ta biét khodng 40 loai monosaccharid khac nhau trong céc glycosid tim.
Ngoai nhirng dwong thdng thwdng nhu D-glucose, L-rhamnose, Z)-xylose, D-
fucose c6 gap trong nhirng nhém glycosid khac, con lai la nhitng dudng dac biét
cla glycosid tim. Trong cac dwong nay, dang chd y la cac duong 2,6-desoxy.
Duoi day 1a mot sé duong 2,6'desoxy lam vi du.

CHO CHO OH CHO
H BC o rH ICHs o H e
OH OH v OH -OMe
-OH oH HO— on —oH aw
—OH -OH -OH
CH3 D-digitoxose CH, D-boivinose QH D Cymarose
¥70 OH CHO  OH CHO oH
H-1-H lcws o H
IL Hcr-'"0 "7 OH  Meo- oH
HO- %’C N HO- HO- MeC
HO- -oH  OMe FOH
CH, L-oleandrose CH, D-sarmentose CH, D-diginose

Cac duong 2,6-desoxy ¢6 nhirng dic tinh sau: dé bi thay phan, cho phan
tng mau voi thudc tlifi Keller-Kiliani va thudc thr xanthydrol (xem phan dinh
tinh va dinh lugng).

Mach dwong cd thé la monosaccharid hodc oligosaccharid.
Gitoxincellobiosid trong Digitalis tia c6 mach dwong voi 5 don vi dudong don:

Gitoxinceilobiosid = Gitoxigenin + (digitoxose)3+ (glucose)2

Nguoi ta nhan thdy rdng & glycosid tim glucose bao gi¢ cling 6 cudi mach
(xa aglycon).

I11. LIEN QUAN GIJA CAU TRUC VA TAC DUNG
Phan quyét dinh tdc dung Ién tim cla glycosid tim la phan aglycon bao
gdm nhan steroid va vong lacton chuwa bdo hoa. c& hai phan déu quan trong:
- Né&u van gilr vong lacton nhwng thay nhan steroid bang nhan benzen,
naphtalep... tdc dung Ién tim s& mat.
- N&u van gitt nguyén nhan steroid ma thay d6i vong lacton nhu: béo hoa
ndi doéi, md vong, thay vong lacton bang vong lactam thi tdc dung mat
hodc gidm di rat nhiéu.
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Sy hdp thu qua da day, ta trang, ruét, phu thudc vao sé lvgng nhém OH
cla phan aglycon, noi cach khac la phu thugc vao tinh ai dau cta n6. Digitoxin
dé hdp thu qua duwong tiéu héa, tai hdp thu qua than, gan va cé tinh tich Iy
trong co thé vi agiycon (digitoxigenin) chi ¢c6 2 nhém OH. Ouabain c¢6 nhiéu
nhém OH ty do trong phan aglycon nén khé hdp thu qua duong tiéu hod (nén
phdi dung qua dwong tiém tinh mach) va thai trir nharih.

Nhém OH & C-14 rét quan trong, thi€éu nhém nay tac dung trén tim sé
giam di rat nhiéu.

Nhém OH & C-3 huong a cling lam giam tac dung. Qua qué trinh chuyén
hod trong co thé, /3-OH & vi tri C'3 bi epimer hod sang a-OH  dé thai rangoai.

Thi nghiém trén sdc vat cho thdy mot s6 cardenolid khi dwa vao co thé
sé dwoc gan thém OH 6 C-12 chuyén thanh chéat cd tinh phan cwc hon dé dé
thai ra ngoai.

Bung hdp gilra a"\WQrihan ctarnid rfjricr &nh hifong den t&o dunp
cla glycosid tim: C/D cdu hinh cis c6 tdc dung quyét dinh 1én tim. A/B trans
gidm tac dung 10 lan so v6i dan chét cis tvong (ng.

Vong lacton hwéng a cling gidm tac dung Ién tim.

0 dang aglycon, hoat tinh cia nhom bufadienolid manh hon dan chét
cardenolid tvong tng. Trong hai nhém cardenolid va bufadienolid thi nhém dau
dugc st dung nhiéu hon. Nhém bufadienolid hay gay tac dung phu.

Phan dwong it c6 &nh hwdéng dén tac dung cla glycosid tim, chl yéu la anh
hudng dén do hoa tan, hap thu va thai trir cta glycosid tim.

IV. TINH CHAT, BINH TiNH, BDINH LUONG

1. Tinh chat

Glycosid tim 1a nhitng chat két tinh, khéng mau, vi dang, c6 ndng suét
quay cuc, tan trong nuéc, con, khdng tan trong benzen, ether.

Glycosid tim c6 duong 2-desoxy sé rat dé bi thay phan khi dun véi acid vo
co 0,05N trong methanol 30 phat, trong khi nhitng glycosid khac trong diéu
kién d6 kho bi thay phan.

Glycosid tim dé bi thiy phan bdi cac enzym. Cac enzym, thwong c6 san
trong cay, co kha nang cét cac don vi dudng cubi mach (xa aglycon) thuwong la
glucose dé chuyén thanh cac glycosid thr cdp nhu enzym digilanidase trong la
Digitalis lanata, digipurpidase trong la Digitalis pururea, strophanthobiase
trong hat Strophanthus courmontii, seillarenase trong Urginea maritima.

Vong ifacton 5 canh hay 6 canh dé bi mo boi tac dung cia kiém roi tao
thanh dan chat iso khdng c6 tac dung. Duéi day la co ché tao thanh dan chat iso
clia nhom cardenolid.
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2. Cac thudc thr dinh tinh va dinh lvgng

Céc thuéc thir dinh tinh cling nhr d€ dinh lwong chd yéu dua trén cac thudc

thir tao mau & anh sang thuong hodc tao huynli quang dudi anh sang cuc tim.
~ Trude khi tién hanh cac phan (rng, nguoi ta loai tap chét trong nguyénliéu

bang ether dau hoa hodc hexan, sau do chiét bang con, pha lodng do conroi lai
ioai tap ti€p bang dung dich chi acetat 15%, loc, dich loc dugc lac vdi chloroform
hodc hon hgp chloroform-ethanol (4:1). Béc. hoi dich chiét roi hoa glycosid trong
dung moi thich hop dé ti€én hanh phan ng.

Cac thudc thir cd thé chia lam 2 loai: loai thudc thir phan (ng v6i dwong 2-
desoxy va loai thudc thir phan Gng véi aglycon.

2.1. Céac thub6c thir tAc dung Ién phan duong

2.1.1. Thudc thir xanthydrol

Thuéc thtr gom c6 10 n? xanthydrol hoa trong 99 ml acid
acetic va thém 1 ml HCL, tron déu. Thudc thtr nay dwdng tinh
vbi cac dudng 2-desoxy va glycosid co6 duong nay. Phan trng cho
mau doé man rg va 6n dinh. Thudc thi chi gir dugc 1-2 ngay do OH
vay khi dung méi pha. Xarithydrol

Phan (ng kém nhay v6i duong 2-desoxy da acetyl hda va am tinh Vi
dwong 2«desoxy da ndi voi glucose 6 vi tri 4. Do dé trong digitoxin thi ca 3 don vi
digiLoxose ctia mach dwong déu phan (ng véi xanthydrol, trong lGc do6
purpureaglycosid A chi co6 2 drin vi digitoxose phan &ng vi don vi thir ba da noi
vGi glucose. Cac duong 6-desoxy am tinh véi thudc thir.

Thuc hién: ldy khoang 20 - 200 pg glycosid cho vao éng nghiém kho, thém
5 ml thudc thir roi tron déu, day nat bong, dat trén ndi cach thiy sbi 3phdt sau
d6 1am lanh bang cach ngdm 5 phat vao nwdc da va dé & nhiét do phong 10
phut. Doc trén quang phd ké & bwdc séng 550 nm. NEu dinh tinh thi khong can
1am lanh.
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2.1.2. Thudc th acid phosphoric dam dac

10-20 ng duong 2-desoxy hodc mot lwong glycosid c6 lugng duong tuong
duwong dwoc hoa trong 1 ml aceton. Thém 5 ml acid phosphoric dam dac (d=I,70)
trén déu,\nht’mg vao nwéc néng 15 phat, lam ngudi. Dung dich c6 mau vang
duoc do bang quang pho ké 6 X 474 nm.

2.2.3. vhudc thir Keller-Kiliani
iauGthr duoc pha lam 2 dung dich:

- Dung dich 1 gdm 100 ml acid acetic dam ddac tréon véi 1 ml dung dich
FeCl35%.

- Dung dich 2 gbm 100 ml acid sulfuric dam dac tron v6i 1 ml dung dich
FeCl35%.

Hoa tan 5 mg glycosid vao dung dich 1r6i cho thém dung dich 2. Mat ngan
cach c6 mau dd hodc nau do va dan dan sé thay I0p trén c6 mau xanh tlr duoi
khuéch tan Ién. B0 nhay clta phan tng kém thudc thir xanthydrol. Mau khong
On dinh nén it dung dé dinh luong.

Can chi y thudc thr Keller-Kiliani va xanthydrol ciing duong tinh voéi cac
digitanol glycosid (glycosid co6 trong Digitalis khéng phdi glycosid tim
nhung cé phan dwong 2-desoxy).

2.2. Cac thudc thr tdc dung Ién phan aglycon

Céc thudc thir nay co thé phan lam 2 nhém: nhém thudc thir phan ng Ién
nhan steroid va nhom phan ng Ién vong lacton.

2.2.1. Cac thubc thr phan Gng Ién nhan steroid
Thuéc thr cho mau.

Thudc thlr Liebermann-Burchardt: phdn ng nay khong nhirng chi Ién
mau vai glycosid tim ma con 1én mau voi nhiéu dan chét c6 nhan steroid khac.

Thuc hién theo Stoll: chat th cho vao 6ng nghiém, thém vai giot acid
acetic sau dé thém vai ml hon hop gdm 50 phan anhydrid acetic va 1 phan acid
sulfuric, tron déu, mau thay doi tir hong dén xanh Ia.

Thic hién theo Brieskorn: mot it chat 0
thtr (10 mg) hoa tan trong chloroform, thém
2 ml hon hop thudc thir (gom 1 ml HX04
dam dac va 20 ml anhydrid acetic). Tuy theo
glycosid ma mau thay doi tr do dén hong
dan dan dén xanh 14, xanh cham.

OH
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Thudc th cho huynh quang duéi anh sang uv.

Céc tac nhan dehydrat hod lam mat nuéc tao huynh quang do hinh thanh
ndi doi & vi tri 14(15); doi v6i cardenolid c6 OH & C-16 thi thém ndi doi vi tri
16(17) tao thanh hé ndi dbi lién hgp vdi vong butenolic nén huynh quang cang
manh hon.

Acid phosphoric (phan ng Pesez-Jensen): phan (ng nay rdt nhay (mic
)ig), cho huynh quang xanh ve. Néu thuyc hién véi glycosid cd dwong 2-desoxy
mau vang cla thudc thr trén phan dwong cd thé anh hwdng dén. két qua phan
(ng. Co thé khac phuc bang cach thém hydrazin hydrat, chat nay sé gén vao
nhom aldehyd cla dwong.

Thudc tht Tattje: thuéc thtr gom 62,5 g acid phosphoric 85%, 37,5 ¢
H2S504 dd. va 0,05 g FeCI36HD. Thubc thr nay cho phdn (ng véi cac
cardenolid c6 OH 0 C-16 (ké ca trudng hop da bi ester hdéa) mau dé dam sau
khi dun 5 phat & 100°c. Mau bén trong 2 gid. D6i véi cac dan chit khong co
nhém OH nay thi mau kém khodng 100 lan so v6i chét twdng (¢tng. Néu dinh
lugng, doc & buéc séng 272 nm.

Thudc thr Svendsen-Jensen: dung dich acid trichloracetic 25% trong con
95% hodc CHC13dung phun dé phat hién hién khi tién hanh sac ky. Céc
cardenolid cd OH & C-16 cho huynh quang xanh (dd nhay & muc Jig),

2.2.2. Céc thubc thr tAc dung Ién vong butenolic

_ Cac glycosicl va aglycon thudc nhom cardenolid khi cho tac dung voi nhirng
dan chat nitro thom & mdi trwong kiém sé tao nén nhirng san phdm c6 mau do
dén tim. Phan Gng phu thudc vao nhdém met.hylen hoat dong cta vong butenolic.

Thu6c thirBaljet

Baljet nghién ciru oxy hoa digitoxigenin bang acid picric (2,4,6-trinitro
pheno]) trong méi truong kiém théy c6 mau do da cam, sau do thdy céc glycosid
tim khac cling c6 mau. Mau tvong doi bén nén dwoc dung ca dinh tinh lan dinh
lugng. Phan (ng duwgc gidi thich do sy tao thanh phirc anion ¢d mau:

_ Thugc thir: hoa tan 0,100 g acid picric trong 25 ml ethanol 90%, thém mot
hon hop gdbm 5 ml NaOH 15% va 70 ml nuéc cho ddi 50 ml, tron déu, khi ding

mai pha.



Glycosid tim va dugc liéu chira glycosid tim

Thuoc thir Kedde

Thuoc thir 1a dung dich 3,5-dinitro benzoic acid 2% trong ethanol. Chat
thtr dugc hoa tan trong ethanol, thém thu6c thG roi thém dung dich NaOH,
phan rng cd mau dé tia. Néu dinh lugng, doc & bwéc séng 540 nm.

Thudc thtr Raymond-Marthoud

Thudc thir la m-dinitrobenzen 1% trong con tuyét doi, cling thuc hién
trong moi treong kiém. Phan (rng c6 mau tim, mau khéng bén nén ciling can tré
viéc dinh lugng.

Ngoai nhitng thudc tht nitro thom néi trén, ngudi ta con ding mot s6’
thudc th nitro thom khéac nhu 2,4-dinitronaphtalen (thudc th Frere Jacque);
2,2’4,4-tetranitro diphenyl; 2,4-dinitrophenyl sulibn: 3,5-dinitroanisol... cling
thire hién trong moi tredng kiém.

Thudc thtr Legal

Céc chat thudc nhom cardenolid khi hoa vao pyridin réi thém dung dich
natri nitroprussiat 0,3 - 0,5% sau d6 thém dung dich NaOH 10 - 15% dé dam
bdo méi trwvdng kiém s& xuat hién mau do.

Cha y rdng cac thudc thr nitro thom noi trén va thubc thir Legal am tinh
voi cac dan chét thudc nhém bufadienolid. Mudn phét hién nhém nay co thé
dung thudc thr ShCL3 trong chloroform sé ¢6 mau tim sau khi dun néng. Tot
nhat la dwa vao quang phé tr ngoai sé trinh bay & dwdi. Ngoai ra 1 s6' hop chat
tuy khéng thudc nhém cardenolid nhung c6 nhdm methylen hoat dong ding
canh nhém carbonyl cling duong tinh véi cac thudc th® thudéc nhém nitro thom
va thudc thr Legal ndi trén vi du nhu chat neoandrographolid (xem Xuyén tam
lién & phan duoc liéu chira diterpenoid glycosid), thujon, benzalceton...

3. S4c ky

Dé xac dinh d6i chiéu hodc tach tirng chit dé nghién ctu ta cd thé thuc
hién sic ky I6p mong, ding chét hdp phu la silicagel G.

Sau day la mét vai hé dung médi: ethylacetat-methanol nuéc (80:5:5),
chloroform-pyridin (60:10), chloroform-methanol (92:8), butanol-acid acetic-
nwéc  (100:4:24) hay (100:10:30), ethyl acetat-pyridin-nugc  (5:1:4),
dichloromethan-methanol-formamid (80:19:1).

Pe hién mau cac dan chat nhém cardenolid, c6 thé dung mot sd' thudc thir
dd néi & phan trén, hay dung la thu6c thtr Kedde (mau doé tia), thudc thu
Raymond-Marthoud (mau tim). Cac dan chét c6 dudng 2-desoxy thi dung thudc
thr xanthydrol.
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4. Quang pho

Trong vung tl ngoai, nhém cardenolid c6 dinh
hap thu cuc dai 215 - 218 nm va log £ khoang 4,1;
néu trong phan ttr c6 thém nhém carbonyl (vi du
strophanthidin) thi c6 dinh hodc vai 6 272 - 305 nm,
con cac dan chét bufadicnolid c6 dinh hdp thu cuc
dai 6 khodng 300 nm log 8 khoang 3,7.

Trong vung héng ngoai, nhdm bufadienolid do
c6 vong coumalin (pyran-2-on) nén c6 cac dinh hap
thu & 1730 cm'lva 2 dinh & 1640 va 1540 cm'l

a. Phé tlr ngoai ctia cardenolid
b. Phé cta bufadienolid

5 Binh lugng

bé dinh lvgng nhom cardenolid, nguwoi ta dua vao cac phan ¢ng cho mau
hoac huynh quang da néi & trén.

C6 thé dinh lugng truc tiép trén dich chiét toan phan da loai tap hodc sau
khi tach cac cardenolid chinh trong duoc liéu bang sic ky l16p mong. Tiép theo,
danh gia cac vét bang may do mat dd quang truc tiép trén sac dd hoic hoa tan
cardenolid (ng Vi cac vét, lam phan ng mau rdi do mat dé quang. C6 thé dinh
lugng bang phwong phéap phd huynh quang, phwong phap nay cé do nhay cao.
Ciing c6 khi ngudi ta dinh lvong céc genin sau khi thily phan bang cach dun soi
voi HC1 0,2 N, chiét bang ether hodc chloroform, béc hoi dung mai rdi tién hanh
lam phan &ng mau hodc huynh quang.

Phuwong phap do quang duwa trén phan (ng cla glycosid tim véi acid picric
(thudc thr Raljet), dinitrobenzen-NaOH (thudc thr Raymond - Marthoud) ciing
duoc st dung dé dinh lvgng glycosid tim toan phan sau khi tinh ché dich chiét
duoc liéu. [BP 2009]

Phuong phap séc ky 1éng cao ap cling duoc st dung trong dinh luong
glycosid tim. Pha tinh thwong st dung la RP-18, glycosid tim dugc phat hién
bang detector uv &~ 220 nm.

6. Danh gia bang phwong phap sinh vat

Trong nhiéu trwong hop, két quéa cta phudng phap dinh lwvgng bang hoa
hoc néu & phan trén khong an khfjp voi liéu tac dung nén Dugc dién cac nudc va
Duoc dién Viét Nam qui dinh danh gia hiéu luc cla glycosid tim bang phuong
phap sinh vat. Slc vat hay dung la meo hodc échl D&i véi meo chlng ta can cl
vao ligu gay nglrng tim & thoi ky tam treong, doi voi éch cdn cé vao ligu gay
nglrng tim & thoi ky tam thu.

M@t s6 dugc dién vi du nhr Dugc dién My quy dinh strdung bo cau treong thanh dé thir.
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Dai véi éch, dung dich thr dugc tiém theo dwong dwéi da vao tdi bach
huyét, d6i véi méo tiém vao tinh mach dui, sau do6 tinh ra don vi éch hodc don
Vi meo.

Pon vi &ch (B.V.E) Ia ligu t6i. thiéu cta dwoc liéu hay cla glycosid tim lam
cho da s8"éch trong 116 éch thi nghiém bi ngirng tipi. Thi nghiém tién hanh
trong nhitng diéu kién qui dinh.

Don vi méo (B.V.M) la liéu t0i thi€u cta dugc liéu hay cla glycosid tim lam
cho tim meéo ngung dap, tinh thed lkg.thé trong. Thi nghiém tién hanh trong
nhitng di€u kién qui dinh.

Can cha y rang mbj loai dong vat chiu duwng voi cac lieu dgc re\t/ khac nhau.
Liéu doc voi thé gap 2 lan meo con véi chudt cdng thi gap 60 lan. Ech rat nhay
cam voi glycosid tim, khac véi coc. Nguoi ta con thdy rang meéo va ché cling chiu
dwng mot lieu nhw nhau d6i véi cao chiét tlr hat s. kombe nhwng digitoxin tac
Huni trén cho yéu hon trén meo.

7. B4do quan

Nhitng dugc liéu chira glycosid tim sau khi dd én dinh, lam kho va dé noi
kho rao cling chi co gia tri st dung trong 1 nam. Nhirng dang bao ché c6 do am
toi da 3,5% dung trong bao bi han kin ¢ thé bao quan téi 5 nam.

V. PHAN BO TRONG Tu NHIEN

Nguoi ta tim thdy glycosid tim c¢6 trong cac ho thuc vat: Apécynaceae,
Asclepiadaceae, Celastraceae, Clusiaceae (Cruciferae), Euphorbiaceae,
Leguminosae, Liliaceae, Meliaceae, Moraceae, Ranunculaceae,
Scrophulariaceae, Sterculiaceae va Tiliaceae.

Glycosid tim co thé gdp trong moi bd phan cla cay: 14, hoa, vd than, ré,
than ré, do, nhwa ma.

Nguoi ta con phat hién thay glycosid tim c¢6 mat trong mot so' con trung nhu buém va
sau buwém nir hoang thuong sdng trén cay Asciepias syriaca\ hoac rép Aphis nerii song
trén cay Asclepias curassavica. Chang thu nhan cardenolid tlr cay dé lam chat bao vé
chong ké thu an thit. Tuy nhién gan day nguoi ta phat hién cac loai bo canh cling
Chrysolina spp. thu nhan cac sterol tir thirc &n thuc vat roi tong hop thanh glycosid
tim. Ngudi ta phat hién 14 glycosid méi c6 cac dwong hiém nhw lyxose, allose, ribose
va mdt aglycon mdéi trong loai bo néi trén.
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DUQC LIEU CHUA GLYCOSID TIM
LA TRUC DAO
Folium Oleandri
Duoc liéu la 14 cha cay TrGc dao - Ne rium oleander L. ho Truc dao,

Apocynaceae.
Loai Nerium odorum Soland. ciing dugc dung.1

Pac diém thwc vat

Céy cao 3-4 m, canh moc di*ng khi non ¢d mau xanh, khi gia c6 mau nau
xam. L& moc vong 3 14 mét, nguyén, hinh mii méac, mau luc nhat & mat duéi,
mau luc sdm & mat trén. L4 tién khai cudn ngoai. Hoa mau hong c6 khi mau
trdng xép thanh ngu 0 ngon. Hoa déu ludng tinh, c6 bao hoa va bd nhi mau 5.
Trang canh hop, hinh phéu c6 phién chia Iam 5 thay, tién khai van. Chi nhi
dinh lién véi trang. Bao phan dinh géc. Qua cdu tao bdi 2 dai. Khi chin nit doc
dé 16 bén trong cac hat mang cham 16ng mau hung. Toan cay cd nhwa mu tring
va doc, cd thé gdy tai nan cho ngudi va stc vat.

0 nuéc ta, trac dao dwoc trong lam canh 6 cac cong vién va cac vuon tu nhan.

Tric Dao - Nerium oleander L Tric Dao - Nerium odorum Soiand.
Soland

Thu hai

Thu hai vao thang 10-11 hoac vao thang 4, hai nhitng la gia dai trén 10
cm. Hai vé lam khé ngay & nhiét do khéng qua 50°c.

1 Loai N. odorum Soland. c6 hoa thom, trang hoa thudng kép, mau héng.
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Vi phau 14

Lop cutin day, dugi l6p biéu bi trén c6 vai hang té bao ha bi, biéu bi duti
c6 cac budng 16 khi chim va bao pht bdi cac 16ng don bao (cdu tao nhuw vay dé
han ché sy thoat hoi nudc). Trong md mém cé tinh thé calci oxalat hinh cau gai.

x_ Vi phau la Truc dao
1 Biéu bi trén. 2. Bidu bi AUOI. 3. Bubng c6 16 khi chim 4. So d6 phién la cit ngang qua gan chinh,
a) Biéu bi c6 16ng che chd. b) calci oxalat ¢) Liber d) G6. 5. Vi phau phién Ia. a) Biéu bi. b) Ha bi.
¢) M6 dau. d) M khuyét, e) Budng c6 16 khi chim.

Thanh phéan hod hoc

L& chira hoat chét chinh la céc glycosid tim, c6 17 giycosid khac nhau da
duoc biét cdu trac. Ham lwgng glyeosid tim toan phan Irong 14 1a 0,5%. Sau day
la nhirng glycosid dang cha vy:

Oieandrin

Oleandrin (hay con goi la oleandrosid,
neriolin, folinerin) la thanh phan chinh c6
tdc dung trén tim cla Tric dao. Ham
lvong oleandrin trong 1: V'10trong khoang
0,08-0,15%. Oleandrin r'dc Schmiedeberg
phan lap & dang khong tinh khiét vao cuGi
thé ky XIX, dén nam 1926 dugc Windaus
phan lap dudi dang tinh khiét. Cau trac
cla oleandrin dugc Tschesche va cong su oieandrin
xac dinh (1937-1955).

Oleandrin 14 nhitng tinh thé hinh kim khéng mau, vi rdt dang, tan trong
cobn 95% va chloroform, kho tan trong nudc, hau nhu khong tan trong ether va
benzen, diém chay la 249-250°C. Khi thly phan oleandrin cho oieandrose va
aglycon la oieandrigenin, chat nay la dan chét 16-acetyl cla gitoxigenin.

oleand.
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Pinh lvong oleandrin trong la Truc dao bang séc ky 18ng cao ap, Wagner
* H. va cs [Planta Med. (1981) 43(11)252-60] nhan thdy ham lwgng oleandrin thay doi
rat ro rét theo ngudn goc xuat x clia nguyén liéu.

Desacetyloleandrin
Desacetyl oleandrin cd hoat tinh sinh vat 1a 6000 D.V.E. trong 1 gam.

Neriantin

Tuy neriantin c6 ham lwgng cao trong 14 Trac dao nhwng do c6 hoat tinh
sinh vat rat thap vi khdng c6 nhém OH & C-14 nén khong cé y nghta thuc té.

Adynerin
Adynerin ¢ ham lwgng thap trong |4 tric dao va khong co tac dung Ién
tim cling do thiéu nhém OH 6 C-14.

Ngoai ra con c6 nhiéu glycosid tim khac gém cé: cac glycosid cla digitoxigenin,
neriagenin, 8/7-hydroxy digitoxigenin, A188/?-hydroxy-digitogenin va Al6-neriagenin;
cac monosid nhu odorosid A, oleasid A, nerigosid, neriasid, 8/?-hydroxy odorosid A,
5dr-adynerin, Al6-adynerin, A I6-adynerin digitalosid, oleandrigenin sarmentosid; cac
triosid nhu: gentobiosyl oieandrin, gentibiosyl-nerigosid, gentobiosylbeaumontosid,
odorosid A gentobiosid, adynerin gentobiosid, Alfiradynerin gentobiosid, kenerosid,
neriumosid ... Trong |4 trdc dao, ngoai thanh phan glycosid tim con c6 cac nhém hop
chat khac nhuv céc triterpenoid, pregnan, flavonoid.

Desacetyl oleandrin Neriantin Adynerin

Cac triterpenoid bao gom: acid ursolic, cis-keranin va irarcs-keranin, acid 3/3,21-
dihydroxy-urs-18-en-13,28-oic; 3/7)220,28-tx-ihydroxy-25-xior-lup-I(10)-20(29)-dien-2-on.
Céc steroid gdm c6 cac dan chéat pregnan nhuw neridienon; 6,7-dihydro neridienon; 3-
0-/?-gentiobiosyl-3/?,14-dihydroxy-5{r,14/?-pregnan-20-on; 21-0-/?-glucosyl-14,21-
dihydroxy-14/?-pregn-4-en-3,20-dion. Ngoai ra con c6 cholesterol.

Céc dan chét flavonoid: rutosid va nicotiflorin (= kaempferol 3-rhamnoglucosid).
Trong 14 con c6 cac polysaccharid co tdc dung trén mién dich va chéng khéi u. [ils
Patent 5.135.745}

Vo cay cd chira 4 glycosid tim, ngoai ra con c6 plumierid la mét iridoid glycosid, vo cay
khong c6 y nghta thuc té.



Glycosid tim va dugc liéu chira glycosid tim

Hat chtta 26 glycosid nhém cardenolid.

Trong ré tric dao ciing c6 chira cac dan chat cardenolid, pregnan va céc triterpenoid.
Trong la loai N. odorum c6 cac glycosid tim nhuv gentobiosyl oleandrin; oleandrigenin-
/?-glucosid; oleandrigenin-/?-glucosyl-/?-diginosid; digitoxigenin-/?-gentobiosyl-~
diginosid  (odorosid A  gentobiosid); Al60-acetyl-digitalinum  verum; A®B
dehydroadynerigenin-glucosyl-/?-digitalosid; odorosid E, G, H, K, adynerin
gentobiosid, Al6-adynerin gentobiosid, glucosyl nerigosid; /2-D-diginosid va P-De
digitalosid clia Al6-dehydroadynerigenin; digitoxogenin oleandrosid va 5-a-adynerin...

Chiét xudt oleandrin

Quy trinh chiét xuat oleandrin gém 4 giai doan:

Chiét: 14 Tric dao khd dugc xay thanh bot tho (kich thwéc 2-5 mm). Ngam
5kg b6t 1a vai 50 lit con 25% trong 24 gio. Gan lay dich chiét cén dé thu duoc
chirng 25 - 27 lit va ép ba ldy thém dugc 18-20 lit nira.

Loai tap: gdp chung cac dich trén lai roi Ihém vao 1/2 lit dung dich chi
acetat 30%. Thi xem dich chiét dd hét tap chuwa bdng cach loc mot it dich va
thém vao dich loc mot it dung dich chi acetat, néu con tGa phai thém chi acetat.
DE lang qua dém, gan lay dich trong, phan khéng gan duoc thi loc, rira tla véi 2
lit con 25%. GOp chung cac phan dich trong va thém tlr tir vao day 2 lit dung
dich natri sulfat 15%, khudy déu. Tht xem phan dich da hét chi acetat chua,
néu chua thi phai thém dung dich natri sulfat. Loc Iy dich loc.

Bdc hoi dung méi: béc hoi dich loc dugi ap suét gidm 6 nhiét d6 50 —55°c
cho dén khi con 1/6 thé tich ban dau (khoang 8 lit), dé nguoi. Glycosid tho s&
lang & day (khoadng 48-50g).

Tinh ché: cho glycosid thé vao binh, thém 200 ml con 70%, d&dt vao nuéc
néng cho tan rdi cho vao ti lanh trong vai ngay cho két tinh. Loc ldy tinh thé,
két tinh lai mot vai lan sé thu dugc oleandrin tinh khiét (5 - 6g).

M6t s3'tac gia cling st dung phuong phéap chiét long qua téi han dé chiét
glycosid tim trong tric dao. Khi st dung C02t¢i han & 300 bar, 50°c, hiéu suét
oleandrin thu dugc trong san pham so vai dugc liéu la 0,76%. Khi st dung C02
t6i han & 280 bar, 50°c c6 thém 5% ethanol, hiéu sudt oleandrin thu duoc so voi
nguyén liéu la 0,91%. [USpatent 7.402.325]

Téac dung va cong dung

Oleandrin c6 hoat tinh sinh vat a4 40.000 B.V.E. trong 1 gam. Duoc dién
Viét Nam quy dinh 1 gam oleandrin phai twong ¢ng véi 3600-4000 B.V.M.
Oleandrin da dugc chiét xuat va st dung dau tién tai bénh vién Viét Tiép tlr
nam 1960 dwdi tén neriolin.

Neriolin va ché phdm tir 14 Tric dao c6 tdc dung nhu 14 Digitalis nhung
tdc dung nhanh hon va it tich luy hon. Sau day la két ludn cla khoa noi bénh
vién Viét « Tiép (Hai Phong):
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Neriolin lam cham nhip tim, kéo dai thoi ky tdm trwong. Tinh chéat nay
dédc biét co lgi doi v6i cac bénh nhan bi hep van hai l4 vi kéo dai thoi ky
tam treong, giGp cho mau c6 di thdi gio xudng tam théat trai qua 16 van
hai 14 bi hep khién cho lvong méau ddy vao dai tuan hoan trong mdi chu
chuyén tim 16n hon, nang cao duoc lvu lvgng va hiéu sudt cia tim. Dac
diém nay quan trong ddi véi Viét Nam noi ma benh hep van hai la la
nguyén nhéan cla nhiéu treong hop suy tim.
Tac dung Ién tim dén rat nhanh.: chi sau vai gio, cé truong hop chi sau
15-20 phat, bénh nhan bét kho thé, nho thé bénh nhan rat phan khoi tin
tuéng & thudc.
Neriolin dwgc dao thai ra khéi co thé nhanh nén viéc d6i thuéec khong
phai cho thudc thai ra hét ma cé thé thay ngay hom sau.
Ngoai ra con co tac dung théng ti€u, giam hién twong phu.

Thudc dugc dung trong trudng hop suy tim, kho thd, phu do bénh tim.

Cha y bdt 14 khi bay vao miii s& gay hat hoi manh.

Céc glycosid tim trong 14 Truc dao, ngoai tac dung trén tim con cé cac tac dung khéac
nhu khang khuén, tc ché than kinh trung wong.

Trén th nghiém, oleandrin cling cho thay c¢6 tdc dung chdng tang san té bao ung thw
tuy nguoi - PANC-1. (Newman RA. etal. Integr. Cancer Tker. 2007 6(4), 354-64)

Ché phd@m Anvirzel ™ (dich chiét nuéc clia 14 Tric dao c6 chita 5 polysaccharid, 2
glycosid tim va 5 protein) ¢ tac dung kich thich cac té bao mién dich, tang kha ning
mién dich va cé hoat tinh cao trén nhigu dong té bao ung thu &c tinh trén nguoi. Céc
polysaccharid duoc cho la hoat chat c6 tac dung doc té bao va kich thich mién dich
trong la tric dao. Ché phdm nay da dwgc USFDA cho phép thir 1am sang giai doan |
trén cac bénh nhan c6 khéi u rén tién trién [US Patent 5.135.745].

Céc dang bao ché

+

+

Dung dich 1/5000 oleandrin

Oleandrin 0,20 ¢

Con ethylic 70% vd. 100 ml

Dang vién c6 0,0001 - 0,0002 g oleandrin

Liéu dung cda oleandrin: Mot lan: 0,0002 g; 24 gio: 0,0004 g
Dang cao l6ng (18)

Liéu dung: Mét lan: 0,lg; 24 gio: 0,50 g

Bot 14

Liéu dung: Mét lan: 0,05 g; 24 gio: 0,50 g

Thudc doc, dung cdn than. Ubng sau bira &n vi thudc gay kich (rng niém mac da day.



Glycosid tim va dugc liéu chira glycosid tim

HAT THONG THIEN
Semen Thevetiae

Dugc liéu dung la hat cGa cay Thong thién - Thevetia peruviana (Pers.)
K. Schum. (= Thevetia neriifolia Juss.) ho Tric dao - Apdcynaceae.

Pac diém thuwc vat

Cay cao 3 - 4 m, canh dai mém mau
trdng xam. L& moc so ie hinh mii mac hep,
mau xanh nhat, mat trén cla la lang bdng.
Hoa mau vang twoi dep, tién khai hoa van.
Qua hach hinh ban cau dwong kinh 3 - 4 cm
hoi det phia trén va phia duwgi, c6 mot sbng
nho 1én chia d6i quad lam 2 phan déi x&ng.
Bén ngoai mau xanh 14, thit quad trdng
nhwng chdng bi den vi ¢d chita aucubosid la
mot iridoid glycosid, khi glycosid ndy bi
enzym c6 san trong cay thay phan thi phan
aglycon bi bién d6i cho san phdm mau den.
V0 qué trong rét ran, toan bd nom nhw doi
sirng, mép trén co khe sau co thé dung ludi Thong thién
dao tach doi theo chiéu doc. Trong hach c6 4 Thevelis Pers>K SchUm-
hat det mau trdng, thwong bi 1ép con 3 hoic
2. Toan cay c6 nhua ma.

Cay c6 ngudn gdc chau My nhap néi dé lam canh.

Thanh phan hoé hoc
Hat chira 50% dau cht yéu la cac acylglycerol cla acid oleic. Hoat chét la
cac glycosid tim, trong dé neriifolin ¢ ham lwgng cao nhat, co thé dén 6 - 8%.
Viéc xac dinh cdu tric kéo dai 1thé ky tir khi Devry ¢ Java phan lap dugc
glycosid dang dat tén la thevetin (thevetosid). Du¢i day la cac glycosid tim cé
trong hat thong thién (ké ca nhirng glycosid thi cép):
- Thevetin A = cannogenin + L-thevetose + D-giucose + D-glucose.
- Peruvosid = cannogenin + L-thevetose.
- Acetyl peruvosid = cannogenin + Acetyl L-thevetose.
- Theveneriin = cannogenol + L-thevetose.

- Thevetin B = digitoxigenin + L-thevetose + -D-glucose + D-glucose
(= cerberosid) .

- Acetyl thevetin B = digitoxigenin + acetyl L- thevetose + (glucose)2
- Thevebiosid = digitoxigenin + L-thevetose + {i-glucose
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- Neriifolin = digitoxigenin + L-thevetose.
- Acetyl neriifolin = digitoxigenin + acetyl L*thevetose.

- Thevefolin = c6 thé la uzarigenin + L-thevetose (uzarigenin khéc
digitoxigenin do cau hinh 6 C-5).

- Perusitin = acid cannogenic + L-thevetose. f

Acs tyl thevetose R =AcO Digitoxigenin Cannogenol

Thevetin 1a tén goi cia hdn hop 2 chat 1a thevetin A va thevetin B, trong dé thanh

phan chinh la thevetin B. Chang c6 do chay gan giéng nhau (190 - 195°C) va dong

két tinh. Khi chiét xuadt dé lam thufc nguoi ta khong tach ra 2 chat riéng. Dudi tac

dung cla enzym c6 trong cady (thevetinase) thi céc triosid nay bi cat hai phan t&

glucose CUOI mach (gentibiose) dé& cho cdc monosid neriifolin va peruvosid.

Hat con chtra 1ilavonoid la 5-methylether apigenin va mét (ridoid glycosid
Ia thevesid.

Vo qua khong co glycosid tim ma HOHoOC o —glc

chi c6 aucubosid, epiperuvioi acetat H

va hesperitin 7-glucosid.

L& ciing c6 glycosid tim nhwng ti &

thap,- ngoai ra con cé cac iridoid va

cac fiavonoid..

Hoa c6 a - va p -amyrin, .

i > Thevesid R=H
1? -sitosterol, kaempferol va i | A _
quercetin. Aucubosid Theveridosid R = CH,

V6 than cling chita mot iridoid
glycosid khac la theviridosid.
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Chiét xuat

~ Hat dugc loai chat béo bang ether dau hoa roi chiét bang methanol néng.
BOC hoi dung mdi, cn con lai dwoc hoa tan bang butanol. Lac dung dich butanol
vGi nudc, thevetin (thevetin A va B) la nhitng thanh phan phéan cyc nhiéu hon
s& tan trong nudc. Boc hoi nude, thevetin s& két tinh nhwng con lan tap, can
tinh ché lai, hiéu suat khoang 1%.

Tac dung va céng dung
Thevetin c6 tac dung cwdng tim nhu cac glycogid digitalic khac.

Vi dé tan trong nwdc nén tac dung nhanh va ciing bi bai tiét nhanh. C6 tac
dung kich thich co tron cla bang quang va ruét, co tac dung thong tiéu, liéu cao
gay di léng. Do doc cla thevetin kém hon ouabain va digitaiin.

Dung dung dich con thevetin 1/1000, 1 ml c6 1 mg thevetin twong dwong
XXX giot con. Ngay udng 1 mg chia lam 3 1an. C6 loai dwng dich Ipiooo trong
nuwéce tiém tinh mach. Qua liéu cé thé gay noén, di tiéu 1dng, yéu va la dan. Thuéc
dbc, dung cén than.

Ven bo bién mién Trung va mién Nam nuoc ta cd cdy Mudp xac - Cerbera odollam

Gaertn. ho Tric dao - Apocynaceae, hat cla cay cling c6 mot s6’ glycosid tim:

cerberosid (= thevetin B), acetyl thevetin B, monoacetyl neriifolin (= cerberin),

neriifblin, diacetylneriifolin, tanghinin va desacetyl tanghinin. Glycosid tim clia cay
nay chuwa duoc khai thac. ,,

STROPHANTHUS
. Trén thé gi6i, Strophanthus ho Trlc dao - Apocynaceae c6 khoang 40 loai.
Nguoi ta biét nhiéu vé 3 loai 6 chau Phi:
- S. kombe Oliver.
- S.gratus (Wall, et Hook.) Baillon.
- S, hispidus DC.

Dic diém thyc vat chi Strophanthus

Cay nhd c6 nhiéu canh hodc day leo to, 14 thuong moc ddi c6 khi moc vong.
Cum hoa xim & ngon canh. Trang hoa- hinh phéu, phia trén x& thanh 5 thuy.
DPic biét dinh cla modi thiy kéo dai thanh dai hep va xoan, do do co tén
Strophanthus.1

Mot vai loai, vi du nhu s. gratus trang hoa khéng c6 dai noi trén, nén co
tac gid xép thanh chi phu la Roupellia, do d6 s. gratus con cé tén la Roupellia
grata Wall, et Hook. Hoa ¢c6 mau khac nhau: hong, vang, nadu dd. Qua khé gom

1 Tiéng Hy L'go strophos = bang xoan, anthos = hoa.
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2 dai, dau thon nhé lai, ndm ngang trén canh trong giéng mot doi strng. Kich
thudc thy theo loai. Loai S. kombe, ca 2 dai co thé dai gan dén Im. Khi chin qua
nit doc, bén trong c6 nhidu hat ndm ép sat nhau.

Hat det, hinh thoi, kich thuéc cling tuy theo loai; dai 12 - 20 mm, réng 3-5
mm, day 1 -2 mm. Hat khi con nguyén ven thi ¢6 can mang mao léng. Ti 1€ gita
chiéu dai cta phan mang Iéng va phan khéng mang léng khac nhau tuy theo
loai. Phan can mang 16ng nay khi ché bién duoc bd di. Hat cd vi dang va doc.

S. kombe Oliver S. gratus Baillon. S hispidus DC.

B& phéan dung

Hat. Sau day la dic diém hat cta 3 loai trén.

Hat S. gratus: dai 13-15 mm, rong 3- 5 mm, day 1-1,5 mm, mau hung,
mat hat khong 16ng, khéng béng. Can mang léng cd 16ng dai hon phan khéng
mang long, 16ng mau vang nhat.

Hat S. kombe: dai 12 - 20 mm, réng 3 - 5 mm, day 1 - 2 mm. Mét hat co
Ibng mau vang xam, cdn mang I6ng c6 phan khéng mang Iong dai gap 2 lan
phan mang iong.

Hat S, hispidus: nho, det hon, dai 10- 15 mm, réng 3 mm, day 1- 1,5 mm,
mat hat ¢6 16ng min mau vang nau 6ng. Can mang Iong c6 phan khong mang
I6ng ngan hon phan mang l6ng, 16ng mau hoi xam.

Thanh phan hoa hoc

Hat Strophanthus c6 khoang 30% dau béo. Thanh phan chd yéu la cac acyl
glycerol cla acid béo chira no va c6 mot acid c¢6 nhém hydroxyl dong phéan cla
acid ricinoleic. Thanh phan c6 tdc dung la cac glycosid tim thuoc nhém
cardenolid. Cac glycosid nay tuy theo ngudn goc thwc vat ma dugce goi la G, K,
va H strophanthin. Ham lugng kha cao thwdng tir 3 - 8%.'
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Hat Strophanthus gratus chra mét glycosid quan
trong la ouabain hay con goi la G. strophanthin vo6i ham
lugng tlr 3 - 7%. Chét nay dugc Hardy va Gallois (Phép)
phan 1ap dudi dang tinh thé vao nam 1877, vé sau dugc
xac dinh la dong nhat v6i chat ouabain ma Arnaud phéan
Iap tir ré cdy Acocanthera ouabaio (Franchet et Poisson)
Cathelineau. Ouabain két tinh khéng mau, vi déng, ra
anh sang dé horig, tan it trong nuéc lanh, tan nhidu hon
trong nuéc néng va trong con, hau nhv khong tan trong Ouabain
ether va chloroform. [a]6° = —30° dén —32° (trong co6n
ethylic 80%). Phan aglycon (ouabagenin) néu ké ca nhém alcol bac mot & C-19
thi c6 6 nhom chirc alcol, nhém OH & C-1l huéng a. Phan dwong la L-rhamnose
(khéng phai dwong 2-desoxy).

Muén chiét ouabain trwéc tién hat can phai dwoc loai chat béo that ky
b&ng hexan hoic ether dau hoa rdi sau dé chiét bang cén 70Y4. Bung dich cbn
chiét dem cdt dudi ap sudt giam, sau do lai hoa tan cao chiétbang nudenong, dé
ngudi ouabain két tinh. Tinh ché lai mot vai l1an nira trong nuéc.

~ Ngoai ouabain ra, Reichstein va cong sv (1965 - 1967) con phat hién bang
sac ky thdy c6 gan 30 chat cardenolid khac nhau nhung ham lwgng rdt thap,
trong dé dang cha y la strogosid 0,4%, gratosid va acolongiilorosid.

Hat Strophanthus kombe c¢d ham luvong cac chéat cardénolid khé cao, tlr 5
- 8 %. Ndm 1873 Fraser dd nhan lap duoc glycosid vd dinh hinh va vé sau da
thu duoc dang két tinh nhung day 1a mot hon hop ma thanh phan chinh 1a K.
strophanthosid Y. Chat nay du6i tdc dung cua enzym glucosidase va
strophanthobiase thi bi cat bot phan duong dé cho K. strophanthosid (3va
cymarin (= cymarosid = K. strophanthosid a). Hai chat sau cling cé trong hat.
Phan aglycon cla céac chat trén la strophanthidin (= K. strophanthigenin =
cymarigenin). Aglycon ¢6 3 OH & vi tri 3, 5, 14 va & C-19 la nhém CHO. Ngoai
3 glycosid trén ra, con co6 trén 10 glycosid khac, nhitng glycosid nay cé phan
aglycon la strophanthidol, periplogenin. K strophanthin (hén hgp gém K.
strophanthosid y, p, a.) 1a bdt trdng vd dinh hinh hay vi tinh thé, tan trong
nwéc néng va trong con, khong tan trong ether, chloroform. Dung dich trong
nwéc c6 nang sudt quay cuc phai (khac voéi ouabain), va két tda khi thém dung
dich tanin.

Tu hat Strophanthus hispidus da phan lap dwgc 9 glycosid trong d6 4 chat
dang cha y la periplocymarin (= periplogenin + D-cymarose), cymarin, cymarol
(= strophanthidol + D-cymarose), cymarilic acid (= strophanthidinic acid + D'
cymarose).
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Téac dung clia enzym lén K Strophanthosid-Y

OH OH OH
Strophanthidol Acid strophanthidinic Periplogenin

Pinh tinh

Céac phan rng hoa hoc

Céc glycosid tim cla hat Strophanthus déu dwong tinh voi cac phan rng co
tac dung Ién vong butenolic nhuv Baljet, Keller, Raymond-Marthoud. Thudc th(x
Ién. phan dwong 2-desoxy (thudc thi Keller-Kiliani, xanthydrol) thi am tinh véi
S. gratus vi hoat chéat chinh Ia ouabain c6 phan dwong la arabinose, nhung
duong tinh véi 2 loai kia.

Ouabain c6 thé phan biét véi K. strophanthin bang cach hoa tan 0,002 g
glycosid vao 2 ml H2504 dam ddc sé hién mau hong, mot lGc sau mau hodng
chuyén sang dd tham va dung dich huynh quang xanh 14, con K. strophanthin
thi c6 mau xanh la. Phan (rng c6 thé thuc hién vai dich chiét con cta hat da boc
hoi dén kho.

S&c ky

Co thé tién hanh sic ky I6p mong, hién mau bang acid phosphoric 85%,
ouabain co vét huynh quang vang cam, K. strophanthin co huynh quang vang,
néu dung dung dich ShCI3 trong chloroform phun Ién sac ky roi sdy 100°c
opabain c6 mau nau dé, K. strophanthin c¢6 mau xanh dam. Co6 thé hién mau
bang thu6c thr Baljet hodc Kedde thi ngoai cac vét glycosid chinh néi trén con
¢ cac Vet cla céc glycosid khac.
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binh lvgong

Phuong phap so mau: dung thudc thr Baljet hodc Kedde va déi chi€u voi
chét chuén ouabain hédc K. strophanthosid y. Mudn c6 két qua chinh xac thi
tach bang sic ky 16p mong, chiét ra rdi tién hanh dinh lwong so mau voi cac
thudc thtr ndi trén hodc voi quang phd & budc séng xac dinh, déi chiéu véi chat
chuan ouabain hodc K. strophanthosid Y.

~ Phuong phap can: d6i voi hat s. gratus, chiét bang con tuyét doi, két taa
bang ether dau h.od, ta duwogc hoa tan lai trong nudc néng, foai tap bang mudi
chi roi lam dam dac. Tinh ché ouabain, dem loc, can. Ham lvgng khoang 4%.
Téc dung

Hat Strophanthus hispidus da dwoc cac thé dan Tay Phi ding ph6i hop voi

mu coc dé tdm tén thudc ddc goi la "Inée" (hodc "Onaye™). Cac thé dan Dong Phi
ché tén thudc doc tir hat s. kombe. Nam 1865, gido sv Pelican & Peterburg da
nghién ciu tdc dung cta nhirng tén doc va sau do cac hat Sirophanihus diidc
dua vao y hoc.

Cac ché pham tir hat Strophanthus ndi trén déu la thudc tac dung lén tim
theo qui tac 3R. So voi digitaiin thi ouabain c6 tac dung nhanh, thai trir nhanh,
khong tich Iuy, mic do lam giam nhip khong bang digitalin nhung lam tang
bién d6. Néu bang duong udng, ouabain hdp thu & rudt kém hon digitalin. Thi
nghiém trén sdc vat, ouabain 10 lan doc hon digitalin. Khi vao co the, ouabain
tich Iuy chi yéu & than va gan, trén co tim it, thai trlr mot phan qua dwong tiéu
tién chd yéu qua gan va thai vao phan.

K. strophanthinlcé tac dung nhu ouabain nhwng kém doc hon khoang 2
lan. K. strophanthosid y doc hon K. strophantfiosid p va cymarin.

Cong dung

Hat Strophanthus gratus dung dé chiét ouabain lam thu6c hé trg tim cap
toic vi c6 tac dung nhanh, ding trong cac truong hop suy tim cép tinh, pha phéi
cdp, mach nhanh tirng con, thiéu nang tam that trai, dau that tim.

Hats. kombe ding dé chiét xua't K. strophanthin va dung nhu ouabain.

Hat s. hispidus it dugc khai thac dé st dung.

Dang dung:

Ouabain: vién 1/10 mg hoéc thudc tiém bap thit hay mach méau dung dich
0,025%. Liéu tdi da: udng (it dung), 0,005g /lan, 0,020g/24 gio. Tiém tinh mach
0,0005¢g/lan, 0,001g/24 gio.

K. strophanthin: thu6c tiém tinh mach 0,05%. Liéu t6i da: 1 Ian 0,0005 g,
24 gid 0,001 g.

1 K. Strophanthin (hay Strophanthin) dung trong nganh duoc la hén hop cla K. strophantfiosid v, K.
strophanthosid p va cymarin.



Glycosid tim va dwoc liéu chira giycosti tim

Dang cbn Strophanthus (it dung): hat da loai chat béo bang ether dau hoa,
tan thanh bot 14y 100g, thém cdn 70% du 1 lit. Danh gia bang phuvong phap
sinh vat rdi diéu chinh sao cho 1 ml con c6 180 - 220 D.V.E hoidc 24 - 28 B.V.M.
Liéu t6i da 11an 0,2 ml (X giot). Liéu t6i da mot ngay 0,4 mi (XX giot), dung
dich phai kiém tra lai hang nam.

STROPHANTHUS & VIET NAM

o nudc ta cd 2 loai Strophanthus chinh cé thé dung lam thudc la:

Sirng dé hoa vang —s. divaricatus (Lour.) Hook, et Arn. (= S. diuergens
Graham).

Strng dé hoa do (=slrng trau) -s. caudatus (Burm. f.) Kur2. var. giganteus Pit.

Trong 2 loai trén thi loai sirng dé hoa vang da dugc khai thac va s dung.
Du6i day trinh bay chl yéu loai nay.

Déc diém vé thuc vat va phan bé

Sirng dé hoa vang. Cay nho cao khoang 3 m, c6 nhya mu trng, canh va
than cay mau nau den, c6 nhiéu 16 bi trdng ndi 1én. L& moc d6i, hinh trirng dai
5-9 ¢cm, réng 2,5-5 cm, gan & gobm 6-8 ddi. Cudng |4 dai 3-8 mm, mat trén co
lIong mang. Cum hoa hinh xim & dau canh. Bai hoa mau xanh. Trang hoa mau
vang hinh phéu, bén trén chia lam 5 thuy c6 phan phu rit.dai (dén 10 cm). Bau
ha, 2 6. Qua gdm 2 dai, mdi dai dai 10 - 15 cm rong 3 cm, dinh thot nho lai. Hat
c6 can mang long dai va min. Cay nay kha phé bién, gdp & cac vlng doi trung
du mién béc nu6c ta. Theo tai liéu, c6 moc 0 nam Trung Quoc, Trong nuéc da
khai thac dé s dung.

Strng dé hoa vang Sirng dé hoa doé
Strophanthus divaricate (Lour.) Hook, et Am. s caudalus Burm ‘>Kurz var' flioanteus Pit.
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Sirng dé hoa do. Khac cay trén & chd cay cao to hon, co thé dén 6m. Canh,
vuon dai, 14 dai 8 - 16 cm. Trang hoa mau do, phan phu ngan. Qua dai, moi dai
c6 thé trén 20 cm, dau th. Cay nay da duge phat hién nhwng chwa dugc nghién
clru s dung.

Thanh phan hod hoc

Trong hat strng dé hoa vang c6 37% chat béo. Thanh phan chinh c6 tac
dung la cac glycosid tim, ham lwgng 9 - 16%. Sau day la nhiing cardenolid da
duwoc biét: divaricosid chiém 1%, divostrosid 0,4%, (p-caudosid 0,22%,
(p-caudostrosid 0,02%, sinosid 0,5%, sinostrosid 0,08%, sarmutosid 0,02%.

Divaricosid = Sarmentogenin + L-oleandrose
Divostrosid = Sarmentogenin + L-diginose
Sinosid “ Sinogenin. + L-oleandrose
Sinostrosid = Sinogenin + L-diginose
(p-caudosid = Sarmutogenin + L-oleandrose
(p-caudostrosid = Sarmutogenin + L-diginose
Sarmutosid = Sarmutogenin + D- sarmentose

Nam 1980, Hou va cs. phan lap thém duoc hai chat la glucosyl divaricosid
va gentibiosyl divaricosid.

Sarmentogenin Sinogenin Sarmutogenin

Can chay rdng trong qué trinh phan 1ap céc glycosid, néu dung sac ky cot
v6i chdt hdp phu oxyd nhom thi sinosid c6 thé chuyén thanh caudosid va
sinostrosid thanh caudostrosid.
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Ose: L-Oleandrose = Sinosid Ose: L- Oleandrose = Caudosid
L- Diginose = Sinotrosid L- Diginose = Caudotrosid

Nam 1963, phong hod thyc vat Vién Duwgc liéu thuqc BO Y té da chiét tir
hat sirng dé hoa vang moc ¢ Viét Nam mot bot két tinh trang gom 3 chaét, trong

d6 cha yéu la divaricosid, hdn hop nay duoc dit tén “D. strophanthin®.

Tir 14, than va ré Strophanthus divaricatus cung dd phan 1ap dugc 12 cardenolid [Chen
B. et al. Phytochem (1987) 26(8) 2351-55]

Tac dung va céng dung

Sau khi nghién cttu tac dung duoc ly ctia hén hop glycosid tim chiét tir s.
divaricatus 6 Trung Qudc, cic tac gid Trung Qudc di két luan rang hén hop
glycosid chiét dugc c6 hiéu qua diéu tri suy tim twong ty K. strophanthin va
hoat lyc xap xi bang 2/3 K. strophanthin. Trén co s& d6, hon hop glycosid tim tir
hat sirng dé nay da duoc chinh thirc dwa vao Duoc dién Trung Qudc nam 1963
vdi tén “Divasid”.

Ndm 1967, Vién Dugc liéu (Viét Nam) da nghién ctru tac dung dugc ly cla
D. strophanthin va két luan rang tac dung cta D. strophanthin co ban giéng G.
strophanthin va cé hoat lyc sinh vat x&p xi bang 2/3 G. strophanthin. Thudc da
dwoc ap dung trén lam sang.

DIGITALIS
Folium Digitalis
Digitalis (- Dwong dia hoangd c¢6 khoang 28 loai va co khoang 100 dan
chét cardenolid trong thanh phan cla hat va la. C6 2 loai quan trong duwoc dung

phd bién: Digitalis tia - Digitalis purpurea L. va Digitalis 16ng Digitalis lanata
Ehrh., ho Hoa M6m séi - Scrophulariacae.

1 Goi la Dwong dia hoang vi cay hao hao giong cay Pia hoang (Sinh dia) lai ngudn géc & phuong tay
(dtkdng).
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DIGITALIS TIiA
Folium Digitalis purpureae

Pic diém thwc vat

Gay thao séng 2 ndm hodc lau hon. Ndm
dau chi c6 mot cum 1a moc 6 goc, ndm thi hai
tr gitra cum 1& d6 moc Ién mot than cao 50 cm
dén 1,5m, phia ngon mang hoa moc thanh
chum. Than mang 14 moc so le. L& hinh trai
xoan; & phia gdc c6 cuéng do gan chinh kéo dai
va phién Ia thu hep lai tao thanh canh. L& to
c6 thé dai dén 30 cm rong dén 10 cm. Mt trén
14 mau xanh xam, mat dwdi mau xanh xam va
c6 rat nhiéu léng, dac biét cac gan chinh va
phu & mat dwdi néi Ién rat rd. Mép 1a hoi co
khia rang tron va khéng déu. Chuam hoa moc &
mot phia clia truc va hoa chic xudng, né lan
lugt tir dudi 1én trén. Dai hop c6 5 rdng. Trang
hop, 4-5 cm, dai gdp 4 lan dai, hoi giéng hinh
ngén tay cla tat tay nén dwgc dat tén la
Digitalis (Digitatus = hinh ngén tay), dau Digitalis purpurea L
miéng hoi loe ra thanh 4 thuy va tao thanh 2
moi khéng r6 nét.

Mat ngoai trang hoa mau doé tia nén co6 tén purpurea (purpuratus = mau
tia),’ mat trong nhat hon, hong trang c6 16ng va c¢6 nhirng diém do xam xung
quanh c6 vién trdng. Bd nhi hai trdi, gdm 4 nhi hai chiéc to hai chiéc nhd. Hai la
nodn hop thanh bau thwgng 2 6. Qua nang, hat nhd, nhiéu, mau nau nhat.

Phan bd"trong trot

Cay moc hoang va duoc trong & kh&p cac nwéc Chau Au va Béc MY. &
nwéc ta cling da di thvc dwoc tr ndm 1960 nhung khong nhan rong. Cay thich
nghi & ving khi hau mét nhw Sapa. Trong bang cach gieo hat. Vi hat nhd nén
mubn gieo déu can tron 1an voi cat. Gieo vao mua thu hodc muia xuén. Khi cay
moc thi brng cdy con trong cach nhau 40 cm. Cay thich dat toi xp co silicat,
thoadt nuwéc. Bon phan nitrat sé cho nhiéu 1a nhung lwgng glycosid tim thép.
Cay wva nhidu nang.
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Thu hdi ché bién bdo quan
Thu hoach 14 c6 thé tién hanh vao cubi ndm th nhat (thang 8 - 11), loai 14
nay cho ham lugng glycosid cao. Vao nam thi hai, hai truéc khi ra hoa (thang
5-7), khi troi kho rao.
Viéc 6n dinh dugc liéu d6i vai 14 Digitalis hién nay nguoi ta thdy khéng can thiét vi
ton kém, khé thwc hién & qui md I6n, iam gidm ham lwgng glycosid toan phén, hon
nira glycosid duwoc chiét xudt dé st dung la digitoxin la glycosid tht cdp. Do d6 sau khi
thu héi chi can lam khé ngay & nhiét dd 80°c. B6 &m qui dinh 1a 5 - 8%. Sau khi sdy
kho @€ noi rédo, tranh anh sang. Khi da ché bién thanh dang bét can sdy kho dé c6 do
am thap hon (3%), phai dé trong lo nut kin hoéc cho vao 6ng han kin, thay hang nam.
Trong digu kién dm, vi khudn lam giam tac dung glycosid (oxy hoa, deshydroxyl hoa,
md& vong lacton).

Pic diém cua duoc liéu

L& nhdn nheo, gion. L4 nguyén ven dai 10 ¢ 30 cm, rong 4 - 10 cm. Mui
thom nhe, vi déng (xem thém muc dac diém thuc vat).

Viphau: gan chinh 16i & mat dudi, 16m 6 mat trén, & gitra c6 mot cung libe
g0 bao bdi mdt cung tru bi. Biéu bi ¢6 hai loai 16ng: 16ng che chd dai, da bao (2 -
5) thanh mong, thinh thodng c6 té bao that nhd lai, mat 16ng co nhiéu chim
nho, té bao trén cung c6 dinh tay. Long tiét it, co hai loai: chan don bao, dau da
bao hodc chan da bao dau don bao (it). Phan phién 4 c6 mo6t ting mo gidu &
trén, md khuyét 6 dudi.

Bot: mau luc sam, vi dang, dic diém chinh 1a cac 16ng che chd nhu d4 mo
tad & trén. Cac manh biéu bi v6i t& bao c6 thanh ngodn ngoéo. Lb khi ¢ 3-5 té
bao phu, ca&c manh mach xoan, cic manh mé mém chtta diép luc. o
Thanh phan hoa hoc

Glycosid tim:

Céc glycosid co aglycon ia digitoxigenin:

Purpurea glycosid A R = glucose+(digitoxose)3

Digitoxin (digitoxosid, digitalin k&t tinh, RO . bigtoxgenn R -
digitalin nativeUe) R = (digitoxose)3

Odorosid H R = digitalose 0.

Digiprosid R = fucose

Cac giycosid co aglycon la glroxigenin:

Purpurea glycosid B R =glucose + (digitoxose)3
Gitoxin (= Gitoxosid) R = (digitoxose)3
Digitalinum verum R =glucose + digitalose
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Strospesid R = digitalose
Gitorosid R = glucose

Céc glycosid cd aglycon la gitaloxigenin (-16-formyl gitoxigenin):

0—C—H
ii

Gitalcxigenin R =H

Glucogitaloxin (= glucogitaloxosid) R =glucose + (digitoxose)3
Gitaloxin (=gitaloxosid) R = (digitoxose)3
Qlucoverodoxin (=glucoverodoxosid) R =glucose + digitalose
Verodoxin (=Verodoxosid) R =digitalose

Purpurea glycosid A va B va glucogitaloxin la nhiing glycosid sd cép ton
tai trong cay twoi hodc dugc liéu da 6n dinh.

Dudi tac dung cta enzym digipurpidase cé trong cay, cac glycosid so cap bi
cat glucose cudi mach. B&i vai Purpurea glycosid A thi cho digitoxin (con goi la
digitoxosid hodc digitalin k&t tinh). Digitalin kho tan trong nwoc, hoi tan trong
chloroform, tan trong con, két tinh trong con lodng dudi dang vi tinh thé tréng,
vi rdt déng, lald = +16,5 dén +18,5 (2% trong chloroform). Digitoxin c6y nghfa
thuc té va duoc ghi vao duoc dién cac nuéc. BOI véi purpurea giycosid B, glucose
bi cat cho gitoxin. B6i v6i glucogitaloxin, glucose bi cat cho gitaloxin. Gitaloxin
kém bén va dé bi mat nhom formyl nén khé phan Iap. Pac biét trong digitalis
con c6 mot glycosid c¢6 5 don vi dwong: gitoxincellobiosid [=gitoxigenin +
(digitoxose)3+ (glucose)].

Trong hat chira cht yéu digitalinum verum ham luvgng khoang 0,2%.

Saponin

Saponin 6 day la nhirng glycosid c6 nhan steroid (xem thém © chuong
saponosid). Nhitng glycosid nay c6 chi yéu trong hat va mot lugng it trong A
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Sw ¢ mat cha saponosid lam cho nhitng cardenolid trong duoc liéu dé hoa tan
va dé hdp thu. Saponosid quan trong nhdt la digitonin (=digitonodid) duoc
Schmiedeberg phan 1ap 1875. Hai saponosid Khéac la: tigonin (= tigonosid) va
gitonin (= gitonosid). Céc agiycon clia 3 saponin nay la: Digitogenin, gitogenn
va tigogenin.

0
Sapogenin R1 R2
R2 Digitogenin OH OH
Gitogenin OH H
Tigogenin H H

Mach dwong ndi vao cac sapogenin & OH C-3.
Digitonin va tigonin ¢6 mach dudng gidng nhau
gdbm 2 don vi glucose, 2 galactose va 1 xylose.
Gitonin kém mot don vi glucose.

Digitonin cho két tGa gan nhuv hoan toan
vGi cholesterol nén dugc ng dung dé dinh lwong
cholesterol trong sinh hod va cac sterol khac
trong thwc vat.

Diginigenin

Digitanolglycosid

, Day cling la nhitng glycosid steroid nhwng phan aglycon chi ¢6 21 carbon.
Céc glycosid nay khong cé tac dung sinh hoc quan trong, chét chinh la diginin,
khi thdy phéan cho diginigenin, phan dwong la diginose ndi vao OH 6 C-3.
Digifolein c6 aglycon la digifologenin c6 thém /3OH & C-2. Digitanol glycosid
dwong tinh véi cac thudc thir xanthydrol va Keller-Kiliani.

Ngoai cac thanh phan trén trong la digitalis tia con co: cac dan chat
anthraquinon (10 chat) chat chinh la digitolutein (=I-methoxy-2-hydroxy-3-
methyl anthra quinon), cac dan chét ilavonoid nhv digitoilavonoid (= 76
glucosid cua 5,7,3',4'-tetrahydroxyflavon) va digicitrin (= 5,3-dihydroxy-
S.S.T.Sj*S-hexametoxy flavon), cholin (Ipiooo trong 14 khd), cac acid hiru co
nhu acid cafeic (= dihydroxy-3,4-cinnamic), acid succinic.
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Binh tinh

Pé dinh tinh 14 Digitalis, chling ta dwa vao cac phan (ng dic hiéu cua
phan dwong 2,6-desoxy va phan aglycon cua cac cardenolid d& trinh bay trong
phan dai cuong.

Trwée khi lam cac phan (ng dinh tinh, ta tién hanh chiét hoat chat nhw
sau: dun 5g bot 14 Digitalis v6i 50 ml con 70% trong 3 phat, loc, thém 50 ml
nwdc va 2,5 ml dung dich chi acetat 30%. Lac dich loc véi 25 ml CHC13 dé yén
roi 18y 16p CHCI3ra chén st nhd, béc hoi nhe. T can sau khi d4 béc hoi, chia ra
dé lam cac phan (ng.

Ngoai cac phan @Gng 1én phan duwong 2-desoxy (Keller-Kiliani,
xanthydrol), cac phan &ng Ién vong butenolic, trong 1a Digitalis con c6 nhitng
cardenolid c6 nhém OH 6 C-16 nén cho phan (ng dwong tinh véi thubc thir
Pesez-Jensen va Tattje.

Trén séc ky gidy hodc I6p méng néu phun bang dung dich trichloracetic
25% trong con 95% (hoac chloroform) thi nhi*rng cardenolid ¢c6 OH & C-16 c6
huynh quang xanh r. sic ky I6p méng v6i chat hdp phu silicagel G nén dung
hé dung mdi EtOAc-MeOH-H2 (10:2:5) dé khai trién.

Pbinh lvong

Pinh lvgng glycosid tim toan phan

Chiét glycosid tim, loai tap, cho tac dung véi thudc thr Baljet., Kedde, so
mau roi qui két qua ra digitoxin.

Binh lvong cac glycosid cta digitoxigenin

Dich chiét duoc thdly phan bang cach dun sdi véi HC1 0,2N, chiét cac genin
bang ether hodc béng chloroform. Binh lvgng genin toan phan bang thudc thi
Kedde, biéu thi thanh digitoxin. Tién hanh mot mau khac bang phan Gng voi
thudc thir Tattje va biéu thi thanh gitoxin. Su chénh léch gitta 2 mau dé sé& danh
gid dvoc nhitng glycosid c6 phan genin la digitoxigenin la nhitng glycosid c6 tac
dung sinh ly manh hon. L& Digitalis tia phai chia tdi thiéu 0,3% cardenolid
toan phan trong do it nhat la 50% digitoxin.

Nguoi ta con tién hanh sic ky gidy hodc séc ky 16p méng hoic séc ky cot dé
tach tirng phan rdi méi tién hanh dinh lvong bang so mau hoic do huynh quang
ho&c cd thé do trwc tiép céc vét trén sdc phd bang mat do ké.

Duoc dién Anh (2009) quy dinh dinh lvgng glycosid tim trong digitalis tia
bang phwrong phap do quang véi thudc thir Raymond —Marthoud.



Glycosid tim va dugc liéu chira giycosid tim

Nguyén tac: bot dugc liéu duogc chiét bing nudc. Dich chiét dwoc thém dung dich chi
acetat, lac déu rdi them Na2HP 04 Loc iy dich loc. Bun néng dich loc v6i HCI trong 1
gior va chiét bang chloroform. Dich chloroform duoc 1am khan bang natri sulfat va bay
hoi dén c&n. Hoa c&n v6i ethanol va thém thudc thir dinitrohenzen va dung dich

NaOH IM. Tién hanh dbng thoi voi dung dich chuén cling duogc thuy phan va cho

phan (rng twong tu.

Do mau dung dich thir va dung dich chuin 6 540 nm va ghi nhan két qua khi dung

dich dat cuong d6 mau cuc dai trong khoang 12 phut dau tién, so voi mau tréng chi co

ethanol 50% va thuéc thi.

Ham lwgng glycosid tim trong digitalis tia duogc tinh theo digitoxin. Duoc liéu phai

chiva khdng duédi 0,3% glycosid tim tinh theo digitoxin.

Phuong phap sic ky long cao ap dé dinh lugng céc glycosid tim trong
digitalis cling dugc xay dung. lkeda Y. va cs. D4 st dung cot RP-18, hé dung mbi
nuéc - methanol - acetonitril (18:15:10), toc d6 dong 0,5 ml/phit, phat hién & budc
séng 220 nm (Xmax clia vong butenolid) véi chudn ndi la lanatosid A. dé dinh lwgng
cac glycosid tim trong la Digitalis tia. (J. Nat. Prod. 1995, 58(6), 897-901]

b éanh gia bang phwvong phép sinh vat

Dwoc dién Viét Nam Il qui dinh viéc xac dinh hoat lyc cla dugc lidu
theo phuong phap chi dan trong muc: '"Phwong phap sinh vat hoc danh gia
hiéu iyc cha nhitng ché phdm chira glycosid tro tim"; méi gam la digitalis
khong dugc chira dudi 9 B.V.M. Dugc dién Phap qui dinh danh gia trén chudt
lang. C6 thé danh gia trén tim c6 1ap cua thd, trén bod cau (xac dinh liéu tof
thiéu gay nén hay gay ngirng tim). Nguoi ta con danh gia bang theo doi dién
tam do trén sdc vat.

Téac dung va cong dung

Cac glycosid tim cOa 14 Digitalis tia c6 tac dung chd yéu trén tim, lam
gidm tan s8'co bdp tim, gidm thoi ky tdm thu, kéo dai thoi ky tdm trwong lam
cho tim bdp manh, 1am cham sy dan truy&n xung bén trong tim, c¢é tac dung tét
t6i sk dinh dwéng cla co tim. Lwru lwgng mau trong tuan hoan tang Ién, méau &
tinh mach vé tim dé dang. Huyét 4p duuc diéu hoa, mau cung cdp cho ndo duoc
day dd hon, lam cho gidc ngu va trang thai toan than cda bénh nhan dugc tot
hon. Thudc c¢6 tac dung lgi niéu dac biét truong hgp phu do bénh tim.

Tuy nhién, can lvu y réng hoat chat chinh cta 14 Digitalis tia la digitoxin cham dao

thai do gan vao protein clia huyét twong, tich Iy & gan va than (it tich luy trén o

tim); ngoai ra digitoxin lai tai hap thu qua rudt, thoi gian tdc dung kéo dai dén 20

ngay sau khi udng hodc tiém nén ding phai cin than, sau 10 ngay ding thudc phai

nghi mot thoi gian hodc thay thudc dé tranh bi ngd ddc.
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Thuéc bi dao thai sau khi dwoc chuyén hod moét phan do bi thay phan, epimer hoa OH
& vi tri s0 3, do hydroxyl hod. Boi véi cac hoat chat cla digitalis thi dwong dao thai
gua gan mat la phu, nguoc lai v6i cac hoat chat clia Strophanthus.

Du¢i day la bang so sanh do doc cac glycosid tim cua l& digitalis tia.

Cac chat D. L. (Liéu mg/Kg dwong tiém tinh mach trén meo)
Purpurea glycosid A 0,334
Digitoxin 0,386
Purpurea glycosid B 0,397
Gitoxin 0,727
Strospesid 0,586

Gitaloxin do ¢6 nhém chirc ester formic & C-16 nén c6 do doc cao hon
digitoxin.

Dang dung va liéu dung
Céac dang bao ché tir dwoc liéu vi c6 cac thanh phan khac ngoai giycosid
tim nhw saponosid, flavonoid nén lam tang hiéu lyc cla thudc.
Dung dudi dang bot 14, c6 do &m duwdi 3% (nén bao quan trong 6ng thiy tinh chira khi
tro han kin), liu t6i da mot gam bot 14 1 1an va 24 gio duéi hinh thiéc thuéc ngam véi
nuac (sau 24 gio, loc dé dung), thude hdm voi nuée sbi (d€ ngadm 2 gio roi loc dé dang),
con 1/10 (ché tlr bot 14 dang tiéu chudn Duwgc dién qui dinh, phai thay hang nam), liéu
t6i da 1l1an 1,50 gam con, 24 gi& 6 gaih con.
Tuy nhién xu huwéng hién nay ngudi ta thich dung thudéc da pha ché tlr hoat chat vi
liu lvgng duwoc xac dinh ro rang.
Dung dich digitalin 0,1% pha trong con, glycerin va nuéc (cach pha xem
Dugc dién Viét Nam), 1 ml dung dich nay cho 50 giot va c¢6 1 mg digitalin.
Liéu udng: X giot 1 lan, XXV giot 1 ngay. Liéu t6i da 1 ml/1 lan 1,5 ml/1
ngay. Thudc rdt doc, dung cén than. Digitalin bén viing va dé hép thu ¢
rudt nén dung bang dwong udng.

DIGITAL LONG
(Folium Digitalis lanatae)

Péac diém thwc vat

Cay thao, 14 gan nhw nhan, thuén hinh mdi mac, phién hep dan va kéo dai
phia day thanh cuéng, 14 moc 6 than thi khéng cuéng, 2 mat déu mau xanh, dai
10-30 cm, réng 1,5 - 4 cm, mép tron hodc hoi c6 rdang cwa & phia dinh, gan bén
hinh cung va mat dugi clia 1a cac gan phu khong' néi Ién thanh mang nhuv &
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digitalis tia. L& c6 vi rat dang. Vao nam thi hai
cay c¢6 than moc cao Im, tim & géc, mang hoa o
ngon va hoa moc 6 moi phia cla truc. Béc biét
truc hoa, 14 bac, 14 dai co rat nhiéu léng, tir d6 co
tEn loai la fanata (lanatus = phu léng).
Trang mau vang kem c6 cdc duwong gén
mau niu sam. Ong trang phinh tron va phia
miéng c6 5 thuy khéng déu tao thanh 2 méi, moi
dudi dai bang 6ng trang.
Phan bd*va trong trot
Moc hoang va dugc trong khap céc nudc chau Au
va Bic My. Nguoi ta chd trong trong Digitalis
I6ng hon Digitalis tia vi muc dich dé khai thac
chiét xudt hoat chat. 0 nuwéc ta cay cling moc dugc Digitalis lanata Ehrh
0 vung khi hau mat nhu Sapa.
Cay dé trong khong doi héi nhiéu vé didu kién dat dai. Gieo hat vao mua xuan rdi sau
do birng cay con trong thuwa ra. Cac la to c6 thé hai duwoc vao thang 8 va tiép theo co
thé cat Itra thr hai vao thang 10. Khi ra hoa thi ham lwgng glycosid tim giam dan.
Péc diém vi phau
Phan (ng v6i gan chinh nho Ién rat nhiéu vé phia méat dudi, modt cung
liber go & gitra. Biéu bi hau nhw khéng cé 16ng che chd chi co long tiét chan mot
té bao dau 2 té bao. Quan sat tryc dién biéu bi trén thi thay cac té bao co hinh
luc giac va co cdu tao nhuw chudbi hat rat dic biét. Biéu bi dwdi cé thanh udn
khic. Céac 16 khi co 3 - 4 té bao ban.

Thanh phan héa hoc
Glycosid tim

Ham lugng glycosid tim cua & Digitalis 16ng khodng tir 0,5 - 1% (nghTa la
gap 3 - 4ian Digitalis tia) va gdm nhiéu glycosid khac nhau.

Sau day la bang tom tat céac glycosid chinh trong Digitalis long:
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Phan aglycon va cac glycosid twong rng
Phan duong

Digitoxigenin Gitoxigenin Digoxigenin Diginatigenin  Gilatoxigenin
glc-acetyldigt- lanatosid A lanatosid B lanatosid ¢ lanatosid D lanatosid E
(digt)2
glc-digt-digt-digt desacetyl desacetyl desacetyl desacetyl
lanatosid A = lanatosid B = lanatosid ¢ lanatosid D
purpurea purpurea
glycosid A glycosid B
acetyldigt-(digt)s.  acetyldigitoxin acetyl-gitoxin acetyl digoxin acetyl acetyl
diginatin gitaloxin
digt-digt-digt digitoxin gitoxin digoxin diginatin
glc-digt glucogitorosid
glc gitorosid
glc- digita digilalinum
verum
digita strospesid
glc-fuc glucogitofucosid Verodoxin

glc- glucose, digt=digitoxose, digita= digitalose, fuc= fucose

Digitalis lanata

Lanatosid A Lanatosid C

-Ac/ v-glc
Lanatosid B

Deacetyilanatosid A Acetyldigitoxin Deacetyllanatosid C Acetyldigoxin
iPuroureaah/cosid A)

-elc -Ac r glc -glc\ /-Ac

Digitoxin Deacetyllanatosid B Acetylgitoxin Digoxin
(Purpurea glycosid B)
-(digt), e —digt)
Digitoxigenin Gitoxin Digoxigenin
—<digt) 3
Gitoxigenin

So d6 chuyén céc genuin glycosid thanh cac glycosid thir cp va genin
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Trong cac glycosid trén dang chd y la céac glycosid so cép lanatosid A, B, ¢
hodc con goi la digilanid A, B, C. Cac glycosid nay chi phan 1ap duoc tir 14 tuoi
sau khi trc ché enzym (bdng ammoni sulfat). Duéi tac dung cta digilanidase
(=lanatosidase) co trong cay, cac glycosid so cdp nay sé bi cat bot don vi duong
glucose cubi mach dé cho: acetyl digitoxin, acetyl gitoxin, acetyl digoxin, con
néu thay phan bang kiém nhe (nu6c voi, kali carbonat irong cdn methylic) thi
nhom acetyl bi cét va thu duoc: desacetyl lanatosid A (= purpureaglycosid A)
desacetyllanatosid B (= purpureaglycosid B) va desacetyllanatosid c.

Nh{rng glycosid cé phan aglycon la digitoxigenin va digoxigenin chiém ti 1é
nhiéu nhat.

Trong san xuét néu dinh lvong theo phwong phap chiét xudt, tinh ché rdi can thi ham
lwgng digitoxin va digoxin phai Ia xdp xi Ipio00. Digoxin la chét két tinh, quay cuc
phai, kho tan trong nuéc va chloroform, tan trong con. Céc glycosid tim cé phan
aglycon la digoxigenin khong thay cé trong Digitalis tia, chi c6 trong Digitalis 16ng.

Saponosid
Cac saponin trong Digitalis 16ng gdm cé: tigonin, gitonin, digalonin va
digitonin.

Céac nhom chat khac

Trong la Digitalis 16ng con c6 cac nhém hop chdt nhuv cac digitanol
glycosid, cac flavonoid va céc anthraquinon.

Tac dung

Pa tlr lau nguoi ta nhan thay 14 Digitalis 16ng doc hon 14 Digitalis tia (gap
4 1an) do ham luwgng glycosid nhiéu hon. Lanatosid ¢ va digoxin (thanh phan
khoéng c6 trong Digitalis tia) tac dung nhanh hon digitoxin va thai tri* nhanh
hon, thoi gian tdc dung coi nhu trung gian gilta digitoxin va ouabain. Tac dung
lam cham nhip tim cla lanatosid ¢ va digoxin kém hon digitalin két tinh, it
tich luy hon nhung tac dung loi tiéu rd rét hon. Cac glycosid cé aglycon la
diginatigenin thi c6 tac dung yéu.
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Cong dung va liéu dung
Digitalis 16ng cht yéu dung dé chiét cac hoat chat:

- Digitoxin (hodc digitalin két tinh).

- Lanatosid toan phan (hay digilanid) 1a hon hop két tinh gém lanatosid A,
B, ¢ Vi ti & 1an luot 1a 46, 17 va 37%. Khi uong thi pha dang dung dich
con Ipiooo ubng L giot

- Lanatosid c, liéu uhg: 0,5-2 mg ngay.

- Digoxin, dang u6ng liéu tan cong: 0,5-1 mg/ngay can chia nhé liéu; liéu
duy tri: 0,25 mg/ngay; dang dung dich tiém tinh mach 0,025%.

Cac hoat chat trén ciling nhu tat ca glycosid tim trong cac dwoc liéu khac
déu la thudc doc bang A. Do do, viéc sir dung phai hét sirc than trong, can cd su
theo ddi cta bac si chuyén khoa.

Chohg chi dinh: cac trvong hop tdm that nhanh, chen tdm nht - that. Chu
y khi dang duoc diéu tri bang cac thudc chira glycosid tim thi khong dugce ding
kém céc thudc ha kali vi du nhw cam thao. Kali cing c¢6 thé bi giam khi dung
cac thu6c nhuén trang, thuéc loi tiéu. Tranh ding cac thudc co twong tac voi
glycosid tim nhu clarythromycin, cyclosporin, erythomycin, penicillamin,
cyclophosphamid, amidaron, propafenon, diltiazem, atorvastatin, cac thudc
chen beta adrenergic, quinin, quinidin, vincristin.

Diéu tri ngd doc boi glycosid tim: ngirng thudc, udng KC1 mbi ngay 2 -3
gam. NEu ngd ddéc cap thi truyén tinh mach EDTA (acid ethylen
diaminotetraacetic) 3,0 g pha trong 200 ml glucose 5%, sau dé truyén dung dich
KC1 (dung dich phai pha lodng duw¢i 3pl000) 2 - 3 gam. Theo ddi dién tim.

HAT BAY

Semen Corchori

O nudc ta co 3 loai:
- Day qua dai - Corchorus oiitorius L.
- Pay qua tron - C. capsularis L.
- Day dai - C. acutangulus Lamk., ho Day - Tiliaceae.

Trong 3 loai trén thi Pay qua dai la quan trong vi day la ngudn chinh dé
chiét xuéat glycosid tim, Day qua tron la ngudn phu.
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Pac diém thuc vat va phan bT

Cay Pay la cay duoc trdng hang nam,
cao 1-2 m, than béng ngén tay, it phan
nhanh. L& hinh tritng dinh nhon, mép I14 cd
rdng cua, hai rdng cua cudi gan phia goc la
thi moc dai ra rdt dé nhan. L4 dai 5-12 cm,
rong 3-6 cm. La kem hinh sgi. Hoa nhd mau
vang moc 1-3 chiéc & nach la. Bai 4-5. Nhi
45-50 xép thanh nhiéu vong. Qua nang dai
hinh tru (nén goi la day qua dai) cd 5 song
doc, dai 5 cm hodc hon. Mdi qua cd dén vai
tram hat. Hat c6 dau.

Pay dugc trong 6 mot 8" noi nuéc ta dé
lay soi. Soi duing dé dét bao bi, day chéo, lam
vong. Can biét rang cay but gidm (ciling goi 1a
day Nhat) - Hibiscus sabdariffa L., hg Bong -
Malvaceae, ciing c6 trong dé lay sgi nhuwng

khéng c6 glycosid tim. Pay qua dai - Corchorus olitorius L

Thanh phan héa hoc

Hat Pay qua dai c¢6 nhiéu glycosid tim khac nhau nhung dang cha y la

corchorosid A va olitorisid. Corchorosid A la mdt monosid, aglycon

strophanthidin va dudng la boivinose (boivinose la dwong 2,6-desoxy). Olitorisid
hay glucocorchorosid A la mot biosid, chdt nay hon corchorosid A mét don vi

dwong glucose. Olitorisid chiém ti 1& nhigéu nhat, ham lwvgng khoang Ipicoo.

Ngoai ra con cé cac glycosid tim khéc 14 dan xuét cda strophanthidin, digitoxigenin,

cannogenol va periplogenin.

Glycosid tim c6 genin la strophanthidin:
Erysimosid = strophanthidin + digitoxose + glucose
Helveticosid = strophanthidin + digitoxose (= Erysimin)
Olitorin = strophanthidol + boivinose

Glycosid tim c6 genin la digitoxigenin:
Corolosid = digitoxigenin + boivinose + glucose,
Deglucocorolosid

Evatromosid

Digitoxigenin 3-0-/?-i)-glucopyranosyl-(1°6)-0-/?-i>-glucopyranosyl-(1°4)-0-/?-

digitoxopyranosid.
Glucoevatromosid,
Glycosid tim c6 genin la cannogenol:

Canogenol-3-0-/"D-glucopyranosyl-(I->4)-0-~D-boivinopyranosid,
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Giycosid tim co genin la periplogenin:
Periplogenin 3-0-/?-D-glucopyranosyl-(I-»4)-0-/?-Ddigitoxopyranosid.

Mau s&c clia hat ciing ¢6 lién quan t6i ham lwong va ti 18 cac glycosid tim trong hat day,
Céc nha nghién cru Nhat Ban cho thdy rang hat day c6 mau xanh xam chra nhiéu
glycosid tim hon loai c6 mau vang xam. Bong thoi, hat ¢c6 mau xanh xam cé lwong cac
strophanthidin glycosid tim (erimosid, olitorisid) cao' trong khi cac digituxigenin
glycosid c6 ham lwgng thap.

Thanh phan dinh dwdng tinh theo mg trong I00g 14 Day qua dai da dwoc nguwoi Nhat
phan tich nhu sau: Ca (498), p (93), Fe (3,8), K (650), acid oxalic (870), Vit. Bl (0,24),
vit. B2 (0,76), vit. ¢ (168), provitamin A tinh theo don vi tac dung (7940 1U), vit E
(14,1 1V).

Trong la Pay qua tron cb cac triterpenoid va saponin nhom dammaran
nhu capugenin, capsin.

Chiét xuat olitorisid

Hat Pay dem loai chat béo bing ether dau hoa. Sau khi bdc hoi hét dung méi, nguyén
lieu duoc chiét voi con 80% (6 - 7 1an) bang cach ngdm & nhiét dd thuong (moi lan
ngam 3 - 4 giv). Gop dich chiét lai va béc hoi dwdi 4p suat giam & nhiét do 40-50° dén
khi thu dugc dung dich sdnh (néu di tir 1000 g hat thi dung dich c6 dén 100 ml).
Thém 2 lan thé tich aceton, mdt khoi chat dinh sé két tua, gan I8p dich trong & trén
ra. Thém it con vao tda, khudy déu va dé yén, sau do gan I8y dich con rdi gop voi dich
gan 0 trén. Boc hoi b6t dung méi rdi lai pha loAng bang nuwéc, thém dung dich chi
acetat 30% vao dé két tua tap chéat, loc. Loai chi thira bang dung dich natri sulfat
15%, loc. Loai chi sulfat, béc hoi dung dich du6i ap suét giam cho dén can thu duoc
olitorisid thd. Muén tinh ché thém thi hoa tan cin trong mét it cdn, thém 10 Ian thé
tich ether va dé yén 5 - 6 gi0, olitorisid s& két tha. Loc Idy tha va két tinh lai trong
¢on. Say kho tinh thé trong binh hit &m (c6 P2D 5.

Olitorisid tinh khiét c6 diém chay 202 - 204cc, [00d° = - 4,50 (trong methanol).

Tac dung va cong dung
Cac glycosid nay duoc cac nha nghién cttu Lién X6 (cl) ¢ng dung lam |
thudc chita bénh tim trén 1am sang lan dau tién, & nuéc ta cling da nghién ctu |

chiét xuat va dwa vao chira bénh. \

Olitorisid co tac dung gidng K. strophanthin, khong tich Iily, 1 gam chta |
60.000 B.V.E. Dung dung dich 0,04%, 6ng 1 ml tiém tinh mach. Liéu dung 0,5 * |
1 ml/ngay, dung 10-15 ngay lién.

Corchorosid c6 tac dung sinh vat clingvao khoang 60.000 B.V.E.

Tl glycosid toan phan ma chli yéula olitorisid vacorchorosid A, ¢6 thé |
thdy phan dé thu ldy strophanthidin rbi tir d6 acetyl hod thanh acetyi
strophanthidin. Day 12 mot dan chét c6 tac dung rdt nhanh. Bang duong tiém
tinh mach, tdc dung bat dau sau 3 phat (digitoxin sau 30 phat) nén 1a thudc |
tuvong ty ouabain. B9 mén Dugc liéu Dai hoc Y Duge TP. HCM di tlr nguyén liéu
hat Pay qua tron da thu dugc strophanthidin va diéu ché acetyl strophanthidin
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[Ngd Van Thu va cs, TC Dugc hoc-Chuyén san, 1993,27-28]. Thubc da dugc dung tai
bénh vién Cho ray thanh pho H6 Chi Minh.
~ Dich chiét con ctia hat Bay qua tron c6 tac dung tro' tim, nhuan trang co
that t&r cung va cao huyét ap.
La Pay qua dai da duogc ding lam thic pham 6 Nhat. Ngwoi Nhat ¢ dat mua
l4 Bay qua dai cla ta. & Viét Nam, l1a Day qua tron duoc dung dé ndu canh an.

HANH BIEN
Bulbus Scillae

BO phan dung la than hanh cla cady Hanh bién hoa trdng - Urginea
maritima L. ho Hué tay e« Liliaceae. Vi cdy ngudn géc moc & ving bién Dia
Trung Hai nén dat tén la Hanh bién.

Pic diém thwc vat
Hanh bién la loai cdy moc nhiéu
nam cé than hanh Ién. Khi cdy phat
trién than hanh thwedng nang khoang 2
kg, c6 khi dén 8 kg. La thuoén hinh méac
dai 50 - 80 cm, nguyén, dinh nhon, gan
& hinh cung. Cay ra hoa vao mua ha.
Khi ra hoa, truc mang hoa nhd Ién gilra
cum |4 va cao dén I-2m. Cum hoa Ién
hinh chay mang rat nhiéu hoa moc sit
nhau. Bao hoa gom 6 bd ph&n mau  Hanh bign hoa tréng - Urginea maritima L
trang hoi xanh, 6 nhi. Qua nang cd ba 6.
Thuw héi c (hanh) vao cudi mua hé. Nguoi ta loai bd nhitng vdy bén ngoai
va phan & gilra, chi gitr lai nhitng vdy trung binh day va nac. cd duoc thai
thanh tlrng lat ngang roi sdy hodc phoi kho.

Thanh phan hoa hoc
Hanh bién hoa trdng chita cac glycosid tim thudc nhém bufadienolid,
nghta la cac glycosid tim c6 vong lacton 6 canh.

Scillaren A la hoat chat chd yéu, chiém gan 2/3 lvgng glycosid toan phan.
Scillaren A c6 phan dwong la scillabiose (= glc -»rha). Aglycon cua scillaren A ia
sci.llarenin; chat nay c6 2 nhém OH & vi tri 3va 14 va c6 mot n6i déi 6 vi tri 4-5.
Khi thuy phan scillaren A bang enzym (scillarenase cd trong hanh bién hay
strophanthobiase ¢ trong hat Strophanthus) thi phan t&r glucose bi cat va cho
proscillaridin A. Mudn giai phdng hoan toan phan aglycon khéi phan duong thi
phai thuy phan bang enzym c6 trong mot loai Penicillium. Néu thuy phan bang
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acid thi chi thu duwgc mot anhydroscillarenin c¢6 tén la scillaridin (khdng phai
genin that). Ngoai ra trong Hanh bién hoa trdng con cd: glucoscillaren A, khi
thuy phan bang ~&-glucosidase thi cat b4t mot don vi dudng glucose va cho
scilhiren A

o Scillarosid
LT »  Proscilllaridin

»  Scillaren A
[ &} * . Giucoscillaren A

Ngoai ra, Hanh bién hoa trdng con c6 cac glycosid khéc:
giucoscilliphaeosid, scilli-phaeosid, scillikryptosid, scilliglaucosid, scillicyanosid,
scillicaelosid, scilliazurosid.

Hanh bién hoa dd ngoai cac sic t6 anthocyan con c6 mdt bufadienolid dac
biét 1a scillirosid do Stoll phan lap nam 1940, cdu tric dugc lam sang t6 nam
1960. Khi bi thuy phan sé cho glucose va mot aglycon la scillirosidin, trong nhan
c6 ndi doi 6 4 - 5, 1 nhdm acetoxy @ vi tri 6 va 2 nhdm hydroxyl & vi tri 8 va 14.

Tac dung

Hanh bién hoa trdng 1a mot dwoc liéu dugc nguoi Ai Cap va Hy Lap ding
tlr 1au dé chira phu. Duoc liéu va cac glycosid ctia nd ¢ tac dung cuong tim,
khéng tich luy nhuv 14 Digitalis nhung lvu lai & co tim nhiéu hon ouabain.
Scillaren A tac dung nhanh nhung chéng bi phan hdy trong mau. B§ doc khi
tiém tinh mach chi manh gép 2 1an so vai dwong udng. Céac ché phdm cla Hanh
bién co tac dung thong tiéu ro rét.

Scillirosid ctia Hanh bién hoa do dac biét doc véi dong vat gdm nham, 6 nguoi va cac

dong vat co vu khac, ligu doc ciia Hanh bién hoa do s& gay non, con loai gdm nhdm

khong non dugc. Loai gdm nhdm khang mot so glycosid tim khac vi du chiu duoc ligu
clia cac glycosid Hanh bién hoa trang 16n gdp 200 lan scillirosid, con ddi véi sciilirosid

chudt chi chiu dugc 0,7 mg/kg thé trong do d6 Hanh bién hoa do la nguyén liéu ding
dé diét chuot.
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Céng dung

Hanh bién hoa trdng duoc st dung duéi dang bot, lidu t6i da mot Ian
0,30g, mot ngay 1,5g, ché dwéi dang con thude, cao thube trong cac bénh tim,
dac biét lam thudc lgi ti€u rét tot trong nhitng tredng hop phi do bénh tim.

Scillaren 1a hon hop céc glycosid tim clia Hanh biéri hoa trdng dugc ding
dwéi dang vién 0,8 mg hodc dung dich (ung giot).

Cac nghién ctru gan day cling cho thay cac glycosid tim (bufalin, oleandrin, digitoxin,
ouabaindigoxin, lanatosid ¢, digitonin, prosciUaridin A) c¢6 kha nang la nhitng tac
nhan chéng ung thir manh. Trong d6, proscillaridin A Ia chét c6 tac dung manh nhat
(ICso 6, ¢ 7,6 nM) (Newman RA. et al. Integr. Cancer Ther. 2007 6(4), 354-64; Johanson S. Anticancer
Drugs, 2001 12(5), 475-83]. Do tac dong Gc ché Na+ K+ ATPase lam tdng Ca ndi bao do dd
cac glycosid tim cd tac dong apoptosis. Digitoxin 6 ndng do twong tw nhw & bénh nhan
diéu tri tim mach c6 tac dung tuong tv nhu epotosid, chat tic ché topoisomerase Il.
Céc glycosid tim cling c6 tac dung Uc ché tdc nhan diéu khién qua trinh tao mach
(FGF-2) do d6 cling tac dong Ién qua trinh phat trién ung thw. [Winnica K. et al. Acta Pol.
Pharm. 2006, 63(2), 109-15],
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MOT SO DUOC LIEU KHAC CHUA GLYCOSID TIM

Cay la hen (cay bdng bong) - Calotropis gigantea R. Br., ho Thién ly -
Asclepiadaceae.

B6 phan dung: la

Thanh phan hoa hoc chinh: hién dwogc biét trén 15 glycosid tim. Céc chét
chinh Ia calotropin va calactin.
Periploca graeca L., ho Thién ly -Asclepiadaceae

Bo6 phan dung: vé than

Thanh phan héa hoc chinh: periplocin (= periplogenin + cymarose +
glucose), periplocymarin (- periplogenin + cymarose)
Apocynum cannabium L., ho Trdc dao - Apocynaceae

B0 phan dung: than ré

Thanh phan héa hgc chinh: cymarin.
Convallaria majalis L., ho Hué tay - Liliaceae

Bo phéan dung: 14 va hoa

Thanh phan héa hoc chinh: convallatoxin (= strophanthidin +rha mmnose)
Erysimum canescens Roth., hg CAi -.Brassicaceae

Bo phan dung: bo phan trén mat dat

Thanh phan héa hoc chinh: erysimin (= strophanthidin + digitoxose)
Adonis vernalis Lu, ho Hoang lién - Ranunculaceae

Bo phan dung: bd phan trén mat dat.

Thanh phan héa hoc chinh: adonitoxin (= adonitoxigenin + rhamnose)
Helleborus spp., ho Hoang lién - Ranunculaceae

B0 phan dung: ré va than ré.

Thanh phan hoda hoc: cac glycosid tim khi thiy phan cho aglycon chinh la
hellebrigenin.
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CHUONG 5

s MUIMvA Dugc LIEU CHUA SAPONIN

DAl CUONG VE SAPONIN

I. KHAI NIEM CHUNG VE SAPONIN

Saponin hay saponosid la mdt nhém cac glycosid c6 phan genin cé cau tric
triterpen hay steroid 27 carbon gap rong rai trong thyc vat, cling duoc tim thay
trong dong vat than mém & bién nhu Hai sam, Sao bién.

Theo truyén thong, saponin thuwong dwgc dinh nghTa dva trén mot s8"tinh
chat chung dac treng ctia nhdm hgp chat nay la:

- Lam giam stic cAng bé mét, tao bot nhiéu khi lac véi nudc.

- Lam v& hong cau ngay & nhirng néng do rat loang.

- Doc voi ¢4, diét cac loai than mém nhuw giun, san, 6c sén...

- Kich &ng niém mac gay hat hoi, d6 mat.

- C6 thé tao phtc vgi cholesterol hodc véi cac cha't hydroxysteroid khéc.

Tuy nhién, khong phai tit ca cic saponin déu thé hién day du céc tinh
chat trén. Ngay nay, saponin thuong dugc dinh nghta trén co sé cdu trac héa
hoc dé la céac triterpen glycosid hay céc 27-C steroid glycosid.
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Cac cdy c6 chira saponin duoc st dung tlr rat 1au doi béi nhiéu dan tdc trén
thé gi6i trong cudc séng hang ngay. Do khad nang tao bot nén saponin dugc st
dung nhu la céc chéat tdy rira tv nhién. Chinh do dédc tinh nay ma ching duoc
goi la saponinl Cac dirgc liéu chia saponin cling dugc st dung ra't phé bién
trong y hoc cd truyén, dac biét 1a y hoc phuong dong. Nhiéu saponin va dugc
liéu c6 thanh phan hoat chat l1a saponin van rat co gia-tri trong y hoc hién dai
nhw cac san pham diéu tri hay nguyén liéu dau dé ban téng hop cac thudc khac,
dic biét 1a cac thudc steroid. Céac tac dung tri liéu cla saponin van dang duoc
tiép tuc kham pha.

Il. CAU TRUC HOA HOC VA PHAN LOAI

Cdau trGc cua saponin, cling nhu cac glycosid khac, gom cé hai phan la
phan duong va phan aglycon (hay genin). Phan aglycon thuwong dwoc goi la
sapogenin. Sapogenin c6 cdu tric triterpen véi khung co ban 30 carbon hodc
steroid voi 27 carbon dan xuét tir khung cholestan. Trén cac khung co ban cla
sapogenin, cac sapogenin khac nhau b&i mic do oxy hoa trén khung hay vi tri,
s6 lwgng clia cdc nhém thé. Nhém thé trong sapogenin thudong chi la nhém
hydroxyl, d6i khi gdp nhém 0X0 hay sulfat. Nhom OH c6 thé la ty do hay
giycosid hoa voi duwong. Mot vai treong hop, nhom OH c¢d thé dugc acyl hoa véi
céc acid hiru co. S0"lwgng va céc vi tri thé trén khung cling khdng nhiéu2 & vi tri
C-3 cla sapogenin gan nhv ludn c6 nhém OH3 Nhém OH nay trong da '
treong hop co dinh hwéng /2. Bay ciing 1a vi tri gén véi phan dwong cla da 0
saponin. Voi sO lvgng khdng nhiéu céc sapogenin, syv da dang cla cac saponin
chi yéu la do thanh phéan, s8'lvgng va vi tri clia cac dwong trong phan tl. Ngoai
ra, con co thé gap cac day noi déi trén khung.

Da s8'saponin c6 tr 1 - 2 mach dwong (dwoc goi la cdc monodestnosid va
bidesmosid - desmos = mach). 0 cac monodesmosid, phan duong gan vao
sapogenin hau hét a & vi tri C-3 bang day ndi glycoside Saponin cd thé co thém
mach duwong tht hai. Nhitng saponin c6 2 mach dwong (bidesmosid) nhuw
sarsaparillosid va avenacosid A

Téng 8" don vi duong trong mot saponin co thé téi 11 don vi, nhung s6
dwong trén mot mach dwoc biét téi nay t6i da la 8. 5" don vi dwong trong
saponin thvong la 1 - 4 dudng.

Puong trong saponin la cac dwong théng thuong nhu /?-D-glucose, 13D
xylose, or-L-rhamnose va a-L-arabinose... Doi khi cling gap cac acid uronic, chu

1Tén goi xuat phat tlr chir sapo ti€ng Latinh c6 nghia la xa phong do tinh tao bot clla nhém hgp  chat nay.
2 Céc sapogenin da biét thuong khdng c6 qua 6 nhdm thé trén khung.
3¢ mot vai triterpenoid va steroid tw do, 6 vi tri C-3 ¢6 thé 1a nhém oxo.

4 M0t vai saponin khdng cé mach duwong 6 C-3, chi c6 mdt mach duong 6C-28.Vi du nhu asiaticosid,
madecassosid trong Rau mé (Centela asiatica Urb. Apiaceae).
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yéu la acid glucuronic nhu trudng hop cta glycyrrhizin trong Cam thao. Mach
duong co thé 1a mach thang hay phan nhanh. Nhém OH cuia dwong cling c6 thé
dugc acyl hoa béi acid hiru co.

Trong mdt sé tredng hop, phan dwdng gén vao sapogenin khdng phai qua
day ndi glycosid ma la day noi ester (céc acylglycosid), thuong la do chire acid & C-
28 trong saponin triterpenoid. Cac chat nhv vay duoc goi la cac pseudoglycosid.
Khi saponin c6 2 mach dwong thi hau nhu ludn c6 mdt mach dwong & C-3, mach
dwong con lai thuong & C-26 cla saponin steroid hay la mot ester & C-28 &
saponin triterpenoid. it gap cac saponin c6 3 mach dwong hay hon.

Dua trén céu tric hod hoc cla phan genin ngudi ta chia saponin thanh 2
nhom I6n 1a saponin triterpenoid va saponin steroid. M6i nhom duoc chia thanh
nhiéu nhém nhé.

1. Saponin triterpenoid

C4u trtc phan genin cla saponin triterpenoid c6 30 carbon, cdu tao bdi 6
don vi hemiterpen ndi v6i nhau theo quy tic dau dudi, hay ndi mot cach khac,
cdu tao bdi 3 don vi terpen nén cé tén goi nhu trén. Cac saponin nay dugc chia
lam 2 loai: saponin triterpenoid 5 vong (pentacyclic) véi khung triterpen c6 cau
trdc gdbm 5 vong va saponin triterpenoid 4 vong (tetracyclic) v6i khung triterpen
c6 4 vong. Dung hop gitra cac vong A/B, B/C va C/D cua cac triterpenoid la trans
con D/E cla sapogenin triterpenoid 5 vong la cis.

1.1. Saponin triterpenoid ndm vong

Saponin triterpenoid ndm vong (saponin triterpenoid pentacyciic) c6 phan
sapogenin c6 khung 30 carbon v6i 5vong va 8 nhém methyl. Nhém methyl & C-
28 thwong duge oxy hda thanh nhém carboxyl. Nhdm nay cé thé két hop voi
phan duong tao cac day ndi pseudoglycosid. Nhdém methyi trén khung co thé
dwoc oxy hoa thanh -CH2OH (nhv & C-23, C-28), -CHO hay -COOH (nhu & C-
23, C-2.7 hay C-30).

Nhém nay lai dwoc chia thanh cac nhom nhé. Nam phan nhém gap trong
saponin la oleanan, ursan, taraxasteran, lupan va hopan.

1.1.1. Nhom oleanan

Nhém nay cé khung co ban la oleanan. Phan 16n céc saponin triterpenoid
trong tw nhién déu thudc nhdm nay. Phan aglycon thuong gip nhét 1a dan chéat
cla 3j&-hydroxy-olean-12-en, tc. la /?-amyrin. C-28 thwdng la nhom carboxyl.
Céac nhdm methyl khéc cd thé bi oxy hda la C-23 va C-30.
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Du6i day la mot vai aglycon voi cac nhdm thé R khac nhau trén khung /3-amyrin:

- Acid oleanalic: Rj =R2=R4=R5=-CH3 Rg=-COOH.
- Hederagenin: R2=R.=R.=-CH3 R, =-CHoOH, R,=-COOH.
- Gypsogenin: R2=R4=R5=-CH3 Rj =-CHO, R3=-COOH.

Trong cac sapogenin cé cau triic /Jamyrin thi acid oleanolic la genin pho
bién nhat. Khi tao giycosid, mach dwong thudng néi vao C-3 theo day ndi acetal,
c6 khi mach duong ndi vao C-28 theo day ndi ester. Nguwoi ta dd phan lap dugc
cac saponin thudc nhém nay cé dén 11 don vi dudng trén cad 2 mach, riéng mot
mach cé thé dén 8 don vi dwong.

1.1.2. Nhém uraan

Cau trac cda nhém ursan cling twong tv nhv nhém oleanan chi khac la
nhom methyl C-30 khéng dinh vao vi tri C-20 clia khung ma dinh & vi tri C-19.
Cac sapogenin nhom ursan thwdng la nhitng dan chét cia 3*hydroxy-ursan-12-
en, tic la Gr-amyrin. Nhitng saponin nhém ursan it gap hon so véi nhém
oleanan. Cinchona glycosid A, cinchona glycosid B c6 trong cdy Canh-ki-na,
asiaticosid, madecassosid c6 trong Rau ma la nhirng saponin thudc nhom nay.
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1.1.3. Nhém taraxasteran

30

Taraxasteran

Cac saponin eclabasaponin VII, VIII, IX va X c6 trong ¢cd muc (Eclipta
alba L.) thudc nhém nay.
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OR Eclabasaponin VIl R=H OR Eclabasaponin VIl R=H
Eclabasaponin IX R =S03H Eclabasaponin X R = SO3H

1.1.4. Nhom lupan

Nhém lupan (1) c6 cac vong A, B, ¢, D gidng hai nhém trén, chi khac la
vong E la vong 5 canh véi C-20 6 ngoai vong va huéng a.

Céc sapogenin nhdm nay thuong cé néi déi & C-20(29). Vi du nhur saponin
a-L-arabinofuranosyl-(l->4)-y3-Z>-glucurono-p3Tranosid]-3-y&-hydroxy-lup-20(29)-
en (I1A) c6 trong ré O rd Acanthus iliciformis L. Mot so' saponin c6 trong 14 cay
Ngi gia bi chan chim (Scheflera heptaphylla (L.) Frodin) cling thuéc nhém nay.

1.1.5. Nhém hopan

Cdu tric cia nhém hopan c¢6 5 vong tvong tw nhém lupan chi khac 6 nhém
methyl goc dinh 6 C-18 hwdng a. Thay vi dinh & C-17 huong &, C-22 0 ngoai
vong huéng a. Saponin dau tién dugc biét la chat mollugocin A c6 trong co
thdm Mollugo hirta L.
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I.i. 6. Cac nhom khac

Ngoai cac nhém ké trén, saponin triterpenoid ndm vong con c¢é cac nhdm nho khac it
gap hon nhv taraxeran, glutinan... ma sy khac biét chi yéu la & cau hinh cltia khung
(st dung hop gitra cac vong) va sw chuyén vi cia cac nhém methyl. Déi khi cling gip
cac sapogenin cé vong bi m& (cac cdu trdc seco~) hay thém mot hay hon mot carbon
(c&c cdu tric homo-~), thiéu mot carbon trén khung (cac cau trdc nor-).

1.2. Saponin triterpenoid b6n vong

Saponin triterpenoid 4 vong (saponin triterpenoid tetracyclic) ¢6 bdn nhdm
la dammaran, lanostan, tirucallan va cucurbitan.

1.2.1. Nhom dammaran

Dai dién cho nhém nay la cac saponin cla Nhan sam. Phan aglycon gém 4
'vong: A, B, ¢ (6 canh), D (5 canh) va mdt mach nhanh 8 carbon. Do ¢c6 nhom OH
dinh vao C-20 nén khi tac dung bdi acid, mach nhanh dé bi déng vong tao thanh
vong tetrahydropyran. Béng cac phuong phap dac biét dé cat phan duong, vi du
nhu oxy hoa bang iodat, nguoi ta da thu dwoc hai genin chinh cia céc saponin
Nhéan sam la protopanaxadiol va protopanaxatriol. Phan dwong néi vao OH &
carbon C-3 hodc C-20 dé tao thanh glycosid. Cling c6 mdt s6’saponin co ca 2
mach dwong (xem duwgc lieu Nhan sam). Saponin triterpenoid bdn vong nhém
dammaran con gip trong mot s6’duoc liéu khac nhw hat Taol Eau dang bién2
hay 0Oyém3

1 Hat clia cay Té&o - Ziziphus jujuba Mill. Rhamnaceae. Saponin clia hat Tao cé tac dung an thén.

> Rau d&ng bién - Bacopa monnieri (L.) Wettst. Scrophulariaceae c6 tac dung chira ho, loi tiu, nglra suy
gidm tri nho.

3C0 yém (hay con goi 1a Gido cd lam) - Gynostemma pentaphyllum (Thunb.) Makino, Cucurbitaceae.
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Sapogenin thic Sapogenin gia

1.2.2. Nhém lanostan

C&u tric cla nhém lanostan gan giéng voi dammaran, chi khac 6 chd
nhom methyl goc dinh vao vi tri C-13 thay vi C-8. Nhom duwgc chia thanh 2
nhoém phu:

Nhém phu hoiostan: do c6 sy déng vong lacton gitta C-18 va OH & C-20,
dai dién la Holotoxin A, B c6 trong cac loai hai sdm - Holothuria spp.

Nhém phu cycloartan: ¢6 cdu tric 9,19-cyclo-(9/3)-lanostan. Cac saponin
abrusosid A, B, ¢, D c6 trong Cam thdo day Abrus precatorius L. hay saponin
trong Astragalus sieberi DC. la nhi*rng vi du.

1.2.3. Nhom tirucalian

Saponin nhdm tirucallan c¢é cdu tao twong tw nhw lanostan nhwng khac &
cdu hinh clia C-20 va cac nhom thé methyl & C-18, 21 va 30. Céc saponin cla ré
cdy B0 hon (Sapindus mukorossi Gaertn.) thudgc nhém nay. Vi du cac
sapimukosid E - J.
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Tirucallan
Sapimukosid E R1=Ara R2=Ara R3=Et
Sapimukosid F R1= Xyl R2=Ara R3=Et
Sapimukosid G R1=Xyl R2'=Ara R3=Me
Sapimukosid H Rl =Ara R2 =Rha R3=Et
Sapimukosid J SapimuKosid H R1 =Ara R2=Rha R3=Me

1.2.4. Nhém cucurbitan

Phan 16n cac saponin nhém cucurbitan
gdp trong ho Cucurbitaceae do d6 ma co tén
nhu trén. O cucurbitan, c6 mot sy chuyén vi
cla nhém CH3so véi cac cdu tric thdng
thuong khac. Nhém CH3goc thay vi dinh & vi
tri C-10 lai & C-9 huéng pcon H & C-10 la mot
hydro hwéng a.

Hién nay c6 trén 70 chat dd dugc biét
cdu trac. Vi du nhuy mot s6 chdt trong Muép dédng (Momordica charantia L.)
nhu momordicosid A (= 3-O-yd-gentiobiosid cla cucurbit-5-en-3,22,23,24,25*
pentol); momordicosid B (= 3-0-[6-8-D-D-glucopyranosyl-4-0-6-D'
xylopyranosyl-/3-i)-giucopyranosid] cla aglycon nhw chét trén); momordicosid ¢
(= 3-O-y&-gentiobiosid clia cucurbit-5-en-3,23,24,25-tetrol); momordicosid D (= 3-
0-/Egentiobiosid cla cucurbita-5,24-dien-3,22,23-triol).

Cucurbitacin ciing c6 thé gép & nhitng ho thwc vat khac. Vi du nhu
bacobitacin A - D trong Rau dang bién (Bacopa monieri (L) Wettst,
Scrophulariaceae). (Xem phan duoc liéu )

Nhiéu chét thudc nhdm nay cd tac dung khang khéi u va hau hét cd vi dang.
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2. Saponin steroid

Nhém nay c6 cdu tric co ban la khung cholestan véi 27 carbon trong do
mach nhanh cla khung steroid thuong dong vong voi di t6" oxy hay nito tao
thanh mot hay hai di vong la E (nam canh) va F (6 canh). Khac vGi sapogenin
triterpenoid, dung hop clia vong A/B cla steroid c6 thé la trans hay cis. Dung
hop gilta cac vong con lai tvong tv nhu saponin triterpenoid. B/C va C/D la
trans (khac vai C/D cua glycosid tim), con D/E (trudng hop clia nhém solanidan)
la cis. Cac sapogenin nhém nay it cé cac nhém thé trén khung, ngoai trir nhém
OH 0 C-3. NGi doi c6 thé gap 0 vi tri C-5. Sy khac biét gitra cac saponin chi yéu
la trén mach nhanh dé tao nén cac nhom khac nhau. Saponin steroid dugc chia
thanh 2 phan nhém la saponin steroid thdng thudng voi di t6"trong vong E va F
chi la oxy va saponin steroid alcaloid véi N trong phan t.

2.1. Saponin steroid
2.1.1. Nhom spirostan

Mach nhanh tlr C-20 - C-27 tao thanh 2 vong c6 oxy, mét vong hydrofuran
(vong E) va mot vong hydropyran (vong F). Hai vong nay néi véi nhau béi 1
carbon chung & C-22 kiéu spiran. Thém vao dd, hai cau epoxy & 16,22 va 22,26
la kiéu acetal do d6 mach nhanh nay dwoc goi la mach nhéanh spiroacetal.

Xét 3 chat sarsasapogenin, smilagenin va tigogeiiin lam vi du.

Ba chét trén la 3 dong phan clia nhau. Smilagenin va tigogenin khéac nhau
do cdu hinh & C-5, smilagenin la 5/, tigogenin la 5ir. Con sarsasapogenin va
smilagenin thi khac nhau do cdu hinh & C-25. Sarsasapogenin ¢6 nhém methyl
6 C-25 hwéng axial, c6 cdu hinh tuyét déi 25S, con smilagenin c6 nhém methyl &
C-25 huwdng equatorial véi cdu hinh tuyét d6i 25R. Coéng théc lap thé cla
sarsasapogenin, smilagenin va tigogenin nhu sau:
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Nhém OH & C-3 thuong hudng /3 mot sé hwéng a nhuy mot 3" sapogenin
trong ty giai.

Nhém spirostan hién nay dugc chi y nhiéu vi la ngudn nguyén liéu quan
trong dé ban tdng hop cac thudc steroid. Hai sapogenin quan trong nhat la
diosgenin (c6 chl yéu trong cac loai Dioscorea) va hecogenin (c6 chi yéu trong
cac loai Agave).

O dang glycosid, phan duong duoc ndi vao OH 6 C-3, mdt so' it truong hop
0 C-I vi du saponin ctia Mach moén. Mach duwdng thudng phan nhanh va phic
tap. Vi du digitonin, saponosid c6 trong cay Digitalis, ¢c6 mach duwong gém 5 don
vi dwdng va phan nhanh:

Xyl 1 —3 Glc :—> 4 Gal — 3- Digitogenin
t2

Glc 1—» 3 Gal

2.1.2. Nhom furostan

Saponin furostan c¢6 cau tric twong tv nhu spirostan chi khéac ia vong F bi
bién doi.



Saponin va duoc liéu chira saponin

Truong hop thir nhat: vong F moé va nhém alcol bac mot & C-26 duwoc ndi voi
duong glucose. N&u glucose 6 C-26 bi cat bdi enzym hodc acid thi sé xay ra sy
dong vong tao thanh vong hydropyran F, nghfa la chuyén thanh nhom
spirostan. Vi du, sarsaparillosid du6i tdc dung cla enzym thdy phan bi cit
mach glucose 0 C-26 thanh pariilin.

Truong hop thtr hai: vong F la vong 5 canh do sw dong vong 22-25 epoxy. Vi du,
avenacosid A, B cotrong Yén machl Avenacosid 6 2 mach duong, khi thay phan cat
phan dwong glucose 6 C-26 ciing chuyén thanh dan chat nhém splrostan.

R-0
Avenacosid A R = p-D-Glc-((1-4)RhaH(2-1)p-D-Glc]
Avenacosid B R = p-D-Glc-[(1-4)RhaH(2-1)P-D-Glc-(3-1)-p-D-Glc] Isonuatigenin

Ghi chl: ngoai cac nhém nhu trén,
cac steroid glycosid c6 phan genin
v6i day nhanh & C17 m¢ déi khi
cling duoc xép vao nhém saponin.

OSw-1
Vi du nhwv nhém saponin cé cdu
trac cholestan ma dai dién la
saponin OSW-1 cta Ornithogaium
saudersiae. OSW-1 c6 doc tinh OH
trén nhiéu dong té bao ung thuw ac OMBz
tinh  nhu  Leukemia  HL-60, OMBz = o-Methoxybenzoyl

mastrocacinom, adenocarcinoma,
P-388 v&i ICso chi tlr 0,1 - 0,7 nm,
khoadng 100 lan manh hon cac
chat dang st dung diéu tri ung thu trén lam sang.

1 Yén mach - Avena L. Ho Lua (Poaceae) la mét loai ngi coc trong & vung c6 khi hau lanh.
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2.2. Nhom saponin steroid alkaloid

Saponin thuéc nhém nay cd chira N trong phan t& nén cé tinh kiém gidng
nhv alcaloid.1Tuy nhién, do nito trong phan tlr khéng phai la tlr acid amin nén
chlng dugc xem la cac pseudoalcaloid. Do ¢ thém nito ¢6 tinh kiém nén ching
vlra mang tinh chéat glycosid vira mang tinh chét alcaioid. Chlng con dwoc goi la
céac glycoalcaloid.

2.2.1. Nhom aminofurostan

C4u trac clia nhém aminofurostan tvong tw nhw furostan véi vong F mé
nhu trvong hop sarsaparillosid noéi 6 trén nhung & vi tri C-3 thay vi dinh nhém
OH lai la NH2 Jurubin, saponin c6é trong Solatium panmlatum Ait. va s.
torvum Sw. la mot vi du.

2.2.2. Nhém spirosolan

~ Nhom nay chi khac nhém spirostan 6 nguyén tir oxy ctia vong F dugc thay
bang NH.

MOt diém can chd y la C-22 cd thé huédng a hodc I3 (khac véi nhém
spirostan ludn ludn hwdng a). Vi du solasonin cé trong cay Ca la xé (= Ca (c) -
Solanum laciniatum Ait. ¢ cdu tric (25R) 22a con tomatin2la céc saponin c6
trong cay Ca chua cd cau trac (25S) 22/2.

1 Xem bai gidng Duoc liéu, tap Il

> Trong tai liéu, tomatine (c6 chit e) dé chi cac saponin Unh.khiét, tomatin d€ chi hdn hop chua tinh khiét.
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2.2.3.Nhém solanidan

Solanidan c¢é 2 vong E va F cung chung 1 carbon va 1 nito. Solanin cd
trong mam khoai tay thudéc nhém nay.

2.3. Cacnhém khéac

Ngoai nhitng nhém saponin steroid ké trén, nguoi ta con gap mot s6’saponin steroid
c6 cdu trac mach nhanh kiéu khac nhung van da 8 carbon trén nhanh. Vi du
poiypodosaponin va osiadin dudc Jizba phan l1ap 1971 tir than ri cay Poiypcdium
vulgare L. (Polypodiaceae). Osladin la mot bidesmosid c6 vi ngot. Riéng a-spinasterol
giycosid la mdt saponin c6 trong cdy Ché Camellia sinensis (L.) 0. Kuntze (Thea
sinensis L.) thi mach nhanh cé 10 carbon.

[11. TINH CHAT CUA SAPONIN

Saponin thedng 1a nhitng chat v dinh hinh, khéng mau t6i mau trang
nga. Mot s6 saponin c6 mach dwdng ngan cé thé két tinh. Sapogenin thuong la =
nhirng chat két tinh khéng mau.

Pa $3"saponin ¢ vi nhan déng trir mot 9" chét c6 vi ngot nhw glycyrrhizin
c6 trong Cam thdo béc, abrusosid A trong Cam thao day, osladin trong ;
Poiypodium vulgare L. ¢c6 vi ngot.
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Saponin la nhirng chat phan cyc nén c6 thé tan trong cac dung moi phan
cuc nhu céc alcol, hdn hop con - nuwdc, nwdc va cac dung mdi phan cuc khac nhw
dimethyl sulfoxid, dioxan, acid acetic, pyridin. Butanol Ia mot dung méi hoa tan
twong d6i chon loc cac saponin ¢6 mach duong ngén téi trung binh nén thudng
dwoc dung dé tinh ché saponin bang cach phan bé véi nuwéc. Cac saponin co
mach duong dai co thé tan t6t trong nwdc. Saponiri rat it tan trong aceton,
ether, hexan do d6 n"uwoi ta diung cac dung moi nay thém vao dung dich con dé
két thia saponin. Saponin c6 thé bi tla bdi chi acetat, bari hydroxyd va mudi
ammoni sulfat.

Tinh tan cta sapogenin thi nguoc lai, ching tan t6t trong cac dung moi
kém phan cuc téi phan cyc trung binh nhu benzen, chloroform va tan mét phan
trong methanol, ethanol. Sapogenin va dan chét acetyl sapogenin thuong dé két
tinh hon saponin.

Saponin c¢6 tinh chat hoat dong bé mat. Dac tinh nay dwgc gidi thich béi
tinh chét vira than dau vira than nwéc cla t>han tl saponin. Phan aglycon cé
tinh than dau con phan dwong cé tinh than nuéc. Khd nang tao bot cla
saponin thay déi theo cdu tric cla saponin: phan genin, 3" mach duong,
chiéu dai mach dwong... Nho dic tinh nay ma saponin tao bot nhiéu khi lac
v6i nwdc, co tdc dung nhii hoa va tdy sach. Khong phai tat ca saponin déu tao
bot khi lac voi nuoc.

Do khoi lvgng phan t& 16n, saponin khé bi thAm tich. Dwa vao tinh chét
nay nguoi ta tinh ché saponin.

Saponin c6 kha nang lam v& héng cau ngay & nhitng néng do rat loang.

Saponin doc d6i voi ca vi saponin lam tang tinh thdm cda biéu md duong
hé hdp nén lam mat cac chét dién giai can thiét.. Saponin cé tac dung diét cac
loai than mém nhw giun, san, dc sén cling do lam anh hudng- dén I16p biéu mo.

Saponin ¢ tinh chét kich (rng niém mac, gay hat hoi, d6 mét; liéu cao gay
noén mbra, di léng.

Saponin c6 thé tao phtrc véi cholesterol hodc véi cac chat 3-P-
hydroxysteroid khac.

Tuy vay mét vai tinh chat trén khong thé hién & mot vai saponin. Vi du:
sarsaparillosid khong cé tinh pha huyét cling nhu tinh tao phiic véi cholesterol.

Do cac nhom thé trén phan tr, cac saponin c6 thé thé hién tinh acid hay
kiém. Do do nguwoi ta con cd thé phan thanh saponin acid, saponin kiém

I11. KIEM NGHIEM DUQC LIEU CHUA SAPONIN

1. Dua trén tinh chat tao bot

Pay la tinh chét dac treng nhat cla saponin do phan tl saponin Ién va co
cung mot ldc moét dau wa nuwdc va mot dau ky nuéc nén saponin ¢é dac tinh lam
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giam stc cang bé mat cla nwdc va tao bot. Tinh chéit nay dwoc dung dé dioh
tinh saponin trong dugc liéu.

1.1. Th& nghiém tao bot

Duoc liéu dwoc chiét bang con 70%, dich chiét dugc bdc hoi dung méi va
hoa tan lai trong mét it nwéc. LAy dung dich nay cho vao mdt 6hg nghiém 1,6 X
16 cm. Thém nudc cdt, dung ngdn tay cai bit miéng 6ng nghiém va ldc manh
theo chiéu doc 6ng nghiém trong 1 phat (= 30 1an l&c). Quan sat 16p bot sau 15
phat, néu 6ng nghiém con bot trén bé mat dung dich chirng té cd saponin.

Ngudi ta cling dya trén hién tugng gay bot & moi truong kiém va acid dé so
bd phan biét saponin steroid va triterpenoid: ldy Ig bdt nguyén liéu thuc vat,
thém 5 ml cbn, dun sbi cach thdy 15 phat. Ldy 2 6ng nghiém cd bang nhau, cho
vao ong th* nhat 5 ml HC1 0,IN (pH 1), vao dng th hai 5 ml NaOH 0,1N (pH
13). Cho thém vao mdi 6ng 2 - 3 giot dung dich cdn chiét rdi bit 6ng nghiém, lac
manh ca 2 ong trong 15 gidy. D€ yén, néu cot bot trong ca 2 dng cao ngang nhau
va bén nhv nhau thi so bd xac dinh trong dugc liéu cd saponin triterpenoid. Néu
ong kiém co cot bot cao hon 6ng kia thi s¢ bd xac dinh la saponin steroid.

1.2. Xac dinh chi so bot

Co6 thé dwa vao chi s6 bot dé danh gia mot nguyén liéu chira saponin. Chi
s0' bot l1a s6 ml nudc dé hoa tan saponin trong 1 g nguyén liéu cho mot cot bot
cao 1cm sau khi lac va doc (tién hanh trong diéu kién qui dinh).

Céch tién hanh:

Can Ig bot nguyén liéu (qua ray s3" 32), cho vao binh nén c6 thé tich 500 ml d4 chia

sdn 100 ml nuwoc sbi, gitt cho sbi nhe trong 30 phat, loc, dé ngudi va thém nwéc cho

dang 100 mi. L&y 10 6ng nghiém c6 chiéu cao 16 cm va dwong kinh 16 mm, cho vao
cac 6ng nghiém lan iwgt 1, 2, 3, 10 ml nuéc sic, thém nuéc cat vao cac dng cho du

mdi Ong 10 ml. Bit miéng cac 6hg nghiém rdi l&c theo chidu doc trong 15 giay, mdi

giay 2 1an 13c. P& yén 15 phat va do chiéu cao cla cac cdt bot. Néu cot bot trong cac

&ng thap dwdi 1 cm thi chi s6 bot dudi 100. Néu dng cé cot bot cao 1 cm nam gilta giai

mau, vi du 6ng s8"4, thi tinh nhw sau: 6ng ndy c6 4 mi dich chiét 1% twong (¥ng v6i

0,049 bot duwoc liéu thi chi so la:

Néu chi Sbot ndm trong 6ng 8" 1 - 2 thi cdn pha lodng dé c6 chi s6 ndm gitra giai mau.

2. Dva trén tinh chédt pha huyét

Kha nang lam v& hdong cau bdi mot dung dich lodng cling la tinh chat dac
treng cta saponin. Tuy cling c6 mdt vai saponin khdng thé hién rd tinh chét
nay. Kha ndng pha huyét cla tirng loai saponin ciing khac nhau. Nguoi ta cho
Lang tinh pha huyét ¢ lién quan dén sy tao phac v8i cholesterol va cac ester
clia nd trong mang hong cau, nhwng lai thdy rang gitta chi s8'phéa huyét va kha
nang tao phic v6i cholesterol co nhiéu trudng hop khoéng ty 1é thuan véi nhau.
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Vi thé ngudi ta cho rang con phai xét thém anh hudng cia saponin trén céac
thanh phan khac ctia mang hong cau. Qua theo ddi tinh pha huyét cta saponin
nguoi ta thdy rang cdu tric cla phan aglycon c6 tac dung truc ti€p dén tinh pha
huyét nhung phan duong cling c6 anh hwdng. Hong cau clia cac dong vat khac
nhau cling bi tAc dong khac nhau ddi véi mot saponin. Hong cau ciru dé bi pha
huyét nén dung t6t. C6 thé dung méu cla suc vat c6 sirng khac hodc mau tho,
thwong dé kiém hon déi véi cac phong thi nghiém.

Dé danh gia mot nguyén liéu chira saponin, nguoi ta dya trén chi sé'pha
huyét. Chi s6 pha huyét la s3' ml dung; dich dém can thiét dé hoa tan saponin c6
trong Ig nguyén liéu gay ra sv pha huyét dau tién va hoan toan d6i v6i mot thiv
mau da chon (tién hanh trong diéu kién qui dinh).

Céch tién hanh:

Pha dung dich dém:

Dung dich mono kali phosphat 9,07 % 28 ml
Dung dich dinatri phosphat 11,87 % 162 mi
NaCl tinh khiét 189
Pha dung treo mau:

Dé lam cho mau khéng déng can phai loai fibrin bang cach 1&y 300 ml mau suc vat co

sirng mai ct tiét cho vao binh 1 it c6 miéng rong, dung diia qudy tron déu hoic cho

vao binh mét it bi thay tinh va 1ac tron khoang 10 phat, loc qua gac dé loai fibrin. Bao

quan trong t0 lanh thi mau nay cé thé dung dwogc vai ngay. Tr mau da loai fibrin nay

dem pha thanh dung treo mau 2% véi dung dich dém dang truong. C6 thé tién hanh

chdng ddng mau va pha thanh dung treo méau dé lam thi nghiém bang cach khac nhw
sau: Ldy 4,5 ml mau thd tron véi 0,5 ml dung dich 3,65% natricitrat roi thém 220 ml
dung dich dém.

Pha dung dich saponin:

Bot nguyén liéu da ray qua ray 0,5 mm, can chinh xac 0,5 - 1 g, cho vao binh, thém
dung dich dém (50 - 100 ml) rdi dat lén bép cach thuy dang sbi trong 30 phut. Loc roi
pha dén thé tich chinh xac.

Thir so bo:
Pha cac hén hop theo bang dudi day:

Ong (ml) 1 I n Y
Dung dich chiét dwoc liéu 0,10 0,20 0,50 1,00
Dung dich dém 0,90 0,80 0,50
Dung treo mau 2% 1,00 1,00 1,00 1,00

L&c nhe ngay hén hgp (tranh tao bot). Sau 30 phat, 13c lai rdi dé yén trong 6 gio 6
nhiét do phong. Quan sat cac o6ng va xac dinh dng (hodc cac ong) cd hién twgng phd
huyét hoan toan, nghta la ng dé déu va trong, khong cé hong cau I&ng dong.
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Néu chi c6 6ng IV c6 hién twgng ph& huyét hoan toan thi dung ngay dich chiét dugc
liéu ban dau. Néu 6ng 11l va IV c6 hién twgng pha huyét hoan toan thi dung dung
dich dém dé pha lodng gdp doi (1:1). Néu pha huyét hoan toan 6 ca 3 ng 11, 11, rv thi
pha lodng gap 5 (1:4). Trong truong hop ca 4 6ng déu trong sudt va dé thi pha loang
dich chiét duwoc liéu gdp 10 1an (1:9) va lam lai thi nghiém so b0 tlr dau. Néu ca 4 ong
déu khong co hién tuwong pha huyét hoan toan thi tién hanh thtr so bd lai v6i dich
chiét nguyén liéu dam dac hon. "
Thir nghiém quyét dinh:
L&y 20 8ng nghiém nhd (con goi 1a 8ng pha huyét), danh s&’thit tw rdi cho vao mdi 6ng
tr 1-20 Ian lwgt cac dung dich nhu sau:
Dich chiét nguyén liéu theo th& ty tang dan: éng thr nhat 0,05 ml, 6ng th hai 0,10
ml, ..., dung dich dém theo th tw giam dan: 6ng thi nhét 0,95 ml, 6ng thi hai 0,90
mi....... dung treo maw 2 % moi 6ng 1 ml.
Sau do lac nhe ngay dé tron déu. Sau 30 phat lac lai 1 1an nita. Sau 24 gio doc két
qud: tim 6ng dau tién cé hién twgng pha huyét hoan toan, tinh do pha lodng cla
nguyén liéu trong 6ng dé. Chinh do pha lodng clia 6ng nay la chi s6’pha huyét clia
nguyén liéu, co thé doc két qua sém hon bang cach ly tam 10 phat (1.500 vong/phdt)
sau khi d& dé yén 2 gio.
3. Dwa trén do doc doi voi ca
Ca la dong vat rdt nhay cam voi saponin nén nguoi ta dung cac cay co
saponin dé thudc cal D& danh gid nguyén liéu chira saponin, nguoi ta co thé
dwa vao chi sb'ca.
Chi sb ca la do pha lodng cla nguyén liéu lam cho da sb ca trong mot 16
th® mdt thang bang. Chi so cé cling dugc ti€én hanh trong nhitng digu kién quy
dinh nhu mdi truong, loai ca...

4. Kh& ndng tao phtrc vdi cholesterol

Nhitng saponin triterpenoid tao phtrc kém hon loai steroid. Trong loai
steroid thi digitonin két hop voi cholesterol gan nhu hoan toan, do dé digitonin
dwoc dung lam thuéc thir dé dinh lvgng cholesterol trong hoa sinh.

5. Cac phan &ng mau

Acid sulfuric ddm ddc hoa tan cac saponin va cho mau thay déi tir vang,
dd, lo - xanh 14 hay lo - tim (phan &ng Salkowski).

Saponin triterpenoid cho tdc dung v6i vanillin 1% trong HC1 va ho néng
(phan *ng Rosenthaler) sé c6 mau hoa ca.

Cho saponin tac dung voi antimoin trichlorid trong chloroform rdi soi dugi
den t ngoai UVI3Bmm saponin triterpenoid c6 huynh quang xanh con saponin
steroid vang.

1 Plrng nham véi rotenon, mdt hop chét thudc nhém isoflavonoid cling rat doc déi véi ca va dwoc dung dé
diét ca.
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Phan G&ng Liebermann - Burchard cling hay dirng dé phan biét 2 loai
sapogenin: ldy vai miligram sapogenin hoa néng vao 1 ml anhydrid acetic, cho
thém 1 giot HB04dam dic, néu la dan chét steroid thi ¢c6 mau lo —xanh 14, con
dan chat triterpenoid thi c6 mau hdng dén tia.

6. Sac ky I¢p méng

Chiét xudt va tinh ché so bd saponin: ddi v6i saponin trung tinh va acid
c6 thé tién hanh nhuv sau: bot duoc liéu duoc chiét v6i ether dau hoa dé loai
chat béo rdi chiét saponin bang methanol - nudc (4:1). Loai methanol dudi ap
sudt giam. Hoa cédn trong nuwéc dé cd dung dich 10% rdi lac véi n-butanol. Tach
I6p n-butanol, béc hoi butanol dudi ap sudt giam rdi hoa cdn voi methanol dé
c6 dung dich chdm sac ky. C6 thé tinh ché thém bang cach rét tir tir dung dich
methanol vao ether c6 lugng Ién gdp 10 - 15 lan (c6 khi dung aceton hoac
hexan thay ether).

Saponin kiém thudc nhom spirosolan va solanidan cd thé chiét nhu sau:
bot dugc lieu thém methanol dun néng dén soi trén néi cach thiy. Dich loc dem
bbc hoi dén kho trén ndi cach thiy, can dugc hoa tan trong acid acetic 5%, dun
néng dén 80°c rdi kiem hoa bang ammoniac. TGa dugc ly tdm rdi hoa tan vao
ethanol 96% dé cham sac ky.

Sau day la mt vai hé dung méi ding dé khai trién trén cac ban mong silicagel-G,

Saponin triterpenoid:

a) Chloroform - methanol - nwéc (65:35:10).
b) Ethyl acetat - acid acetic - nuwéc (8:2:1).
) n-Butanol - ethanol (10:2).

Saponin nhém spirostan:

a)i Chloroform - methanol - nuwéc (65:35:10).
b) Chloroform *methanol (8:2).
¢) n-Butanol b&o hoa nudc.

Saponin kiém:

a) Chloroform - ethanol - dung dich amoniac 1 % trong nuwoc (2:2:1).
b) Ethanol *pyridin - nuéc (3:1:3).
Céch phét hién:

Dua vao tinh pha huyét bang cach trang mot Iop gelatin - mau (hoa tan 5 g gelatin
trong 100 ml dung dich NaCl 9 %04 60°c, khi ngudi dén 40°c thi thém mau bo da loai
fibrin) hodc phun dung treo mau 2% da loai fibrin Ién ban mdng. Cac vét saponin sé
cho vét mau nhat trén nén hong da.

Cac thudc thir dung cho céc loai saponin va sapogenin néu dwai day sau khi phun can
phai sdy 10 phat 6 110°c roi quan sat mau ¢ anh sanh thwong hodc anh sang tir ngoai
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(365 nm): thudc thtr Carr - Pricel, thudc th* Liebermann - Burchard2, thuéc tht
Salkowski3, acid phosphomolybdic 10% trong ethanol, acid phosphotungstic 20% trong
ethanol, dung dich acid phosphoric 50% trong nuéc, dung dich vanillin - sulfuric4 Cac vét
saponin sé cho cac mau khac nhau, tuy loai thudc thdr va saponin.

Saponin nhom spirostan con ¢d thé hién mau bang thudc thir Sanniés. Phun dung dich (a)
rdi sdy 120°c trong 3 phdt sau do phun dung dich (b), vét saponin cé mau vang.

D6 v6i nhém splrostan va nhém steroid alcaloid ¢6 thé dung thudc thir Carr - Price dé
phan biét cac dan chat c6 néi doi va khong c6 néi doéi & vi tri C-5. Cac dan chl:it A5¢o
mau do & 20°c va tim do sau khi sdy 105°c. Ciing co thé phan biét 2 loai dan chat
trén bang thudc thtr Marquise, chi c6 loai A5cho phan tng.

Céc saponin nhém spirosolan va solanidan c6 thé phat hién bédng thudc thi
Dragendorff.

7. Xac dinh bang quang phé

Céac sapogenin triterpenoid trong H2S04 ddm dac c6 dinh hap thu cuc
dai trong ving t&r ngoai & 310 nm. Cuc dai nay khong thé hién voi cac
saponin steroid.

Pho hong ngoai cla cic sapogenin steroid dac biét co 4 pic dic trwng cla
mach nhanh splroacetal: pic thir nhat & 850 - 857 cm 1d6i voi cac chat 258
hodc 860 - 866 cm'1d6i vOi cac chat 25R. Pic th* hai & gan 900 c¢cm'1(894 - 905
cm, pic th* ba 6 gan 915 cm'1(915 - 923 cm'), pic th tv é gan 980 cm 1(980
- 987 cm).

Dé phan biét sapogenin thudc 25R hodc 25S thi cdn clv vao cuong do
thu cua pic thv hai va pic thi ba: cac chat 25R thi pic thiv hai ¢ cuong do
thu manh hon pic thit ba; déi véi 25S thi nguoc lai.

ap
ap

8. binh lugng

8.1. Phvong phap céan

Chiét saponin rdi can. Céch tién hanh chiét nhu trinh bay & phan sic ky
I6p mong. Co6 khi nguoi ta thiy phan saponin, phan sapogenin rét it tan trong
nwdc duoc loc va hoa tan hay chiét lai bang dung méi hitu co rdi dem béc hoi loai
dung moi hitu co, sdy va can. Tl lvong dwogc liéu va lvong sapogenin can dugc
tinh ra ham lugng saponin trong duwgc liéu.

1 Thudc thtr Carr-Price: dung dich SbCls b&o hoa trong chloroform.
2 Thudc thir Liebermann-Burchard: 1 ml H.S0. + 20 ml anhydrid acetic + 50 ml chloroform.
3 Thu6c thtr Salkowski: dung dich acid sulfuric 10 %'50 % Wrong nuéc hoac 5-10 % trong ethanol.

4 Dung dich vanillin-sulfuric: dung dich A: vanillin 1 % trong cdn tuyét déi. Dung dich B: acid sulfuric 5 %
trong cbn. Pha déng lwgng khi st dung. Bao quan trong ti mat co thé sir dung trong 1 tuan.

s Thudc thir Sanniér dung dich A: vanillin 1 % trong c6n, dd B: anhydrid acetic + H.S0. 12:1
s Thudc thir Marquis: 0,2 ml dung dich tormaldehyd 37 % trong nwéc + 10 ml H.S04.
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8.2. Phwong phép do quang

D0oi véi nhom triterpenoid co thé dung thudc thir vanillin - sulfuric. Vi du,
dinh lvgng acid glycyrrhetic trong Cam thao, phan (*ng cho mau tim.

Do6i vb6i nhém spirostan, Akahori dung aldehyd cd nhan thom va acid
phosphoric dé dinh luegng. Cac dan chat Assapogenin, vi du diosgenin, thi dung
thudc thtr FeCl3- HPO4L Tron 50 fig diosgenin va 50 ml thuéc thir, lam lanh 5
phat trong nuéc da, thém 0,5 ml HZS04 lam lanh 10 phat roi gitt & 70°c trong 9
phat. Sau do lam lanh 10 phGt va <jé yén 60 phat, do dé hdp thu & 485 nm.
Phrong phap nay cd thé dung dinh lwgng riéng biét cac sapogenin sau khi tach
chiing bang sac ky gidy hoic sic ky 16p mang.

8.3. S&c ky léng cao ap

Sac ky 16ng cao ap la phuong phéap hién nay dwoc st dung nhiéu trong dinh
tinh, dinh lugng c&c chét néi chung va saponin néi riéng. Nguoi ta c6 thé thuc
hién dinh tinh 1thanh phan hay doéng thai nhiéu thanh phan trong hon hop.

Pha tinh cho sé&c ky 1dng cao ap voi cac saponin thuwong la pha dao RP-18.
Pha tinh theo co ché rdy phan t cling c6 thé dugc dling.

Hé dung méi st dung trong sic ky la hén hop nwéc - methanol, nwéc -
acetonitril voi cac ti 1é khac nhau, c6 hay khéng c6 dung dich dém. Chuong
trinh dung méi c6 thé la isocratic hay gradient.

Detector dung dé phat hién gdm xéac dinh chi s6’khlc xa (RI), hay tan xa
bay hoi (ELSD), detector c6 nhiéu wu diém nhét hién nay la detector khdi phd
(MS hay MS/MS vbi k¥ thuat ion hoa ESI hay APCI). Do cé&c saponin it c6 cac
ndi ddi, nhat la cac ndi ddi lien hop nén thudng chi c6 hd'p thu t& ngoai é vung
song ngan 210 - 195 nm nén viéc s dung detector UV tuong d6i han ché trong
phan tich saponin.

IV. CHIET XUAT

C6 nhigu quy trinh chiét xudt saponin khac nhau. Ta c6 thé ti€n hanh
chiét saponin theo quy trinh nhu da trinh bay trong phan sac ky I6p mong. Dé
tinh ché saponin, co thé thuc hién véi cac phwong phap sau:

- Tham tich.

- Dung bot Mg oxyd hodc bot polyamid dé tach saponin ra khdi tanin:
saponin dwgc hoa vao nudc roi tron voi bot polyamid hodc bot Mg oxyd trén ndi
cach thiy 10 phat dé c6 mot khoi nhdo. Sau do chiét saponin tir kh6i nhéo nay
bang ethanol 80% noéng. Loc rdi boc hoi.

1+ Thudc thir FeCls-HsP04: chuén bi dung dich 800mg FeCls rong 10 mi nwéc, pha 1 ml dung dich nay voi
mot lugng dt HsP 04 d€ c6 50 mi thudc thi.
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* Dung Sephadex G-25, G-50, G-75: lvgng Sephadex dung gdp 50 Ian
saponin dem ngam nuoc cat cho trwvong nd, gan bd lwvgng nuwdc thira, cho gel vao
cot sdc ky. Cho dung dich dam dic saponin trong nwéc cho Ién phan trén cot roi
khai trién bang nudc cat. Saponin ¢ phan tir 16n sé& ra khoi cot trudc saponin o
phan t& nho.

Dung Sephadex LH-20: bang cach acyl hoa hodc alkyl hoa cac nhom OH
trong phan tl cla cac loai Sephadex G néi trén, nguoi ta ché dugc cac loai
Sephadex vlra ¢d tinh than nir6c vira c6 tinh than dung moi hiru co. Vi du tir
Sephadex G-25 bang céach alkyl hod ngudi ta thu dugc Sephadex LH-20 c6 kha
nang st dung véi dung moi la nuwéc, alcol, aceton va céd chloroform. Loai nay
duing dé tach cac saponin rat hiéu qua.

Pé tinh ché saponin steroid c6 thé dung phwong phap k&t hop voi
cholesterol: 1 g saponin hoa trong 200 ml ethanol dun néng dén 50 - 60°c roi cho
tdc dung véi mot dung dich chira 2 g cholesterol trong 200 ml ethanol da dun
néng, tla phic sé tao thanh. Sau khi nguéi dem loc tla va sdy khd. Pha phic
bang cach hoa tan trong pyridin. Saponin tinh khiét s& duoc ta trong ether. Pe
loai hét cholesterol, tda dwgc hoa tan trong methanol roi lai tda véi ether.

D& tinh ché cac dan chdt nhom glycoalcaloid, nguoi ta hoa tan chdng vao
mot it n-butanol rdi cho ién cdt chira nhdm oxyd, ddy ra bang nuwéc bdo hoa
n-butanol.

V. PHAN BO TRONG THuC VAT

Saponin cd phan bci rong rdi trong gi¢i thuc vat. Cho téi ray, da biét
trong 29 bd, trén 100 ho thuc vat c6 chira saponin, trén 1050 saponin da duoc
biét trong thuc vat. Trong do, trén 3/4 la saponin triterpenoid, chd yéu la
thudc nhém oleanan.

Saponin triterpenoid phan bé rong, thuong gap trong nhitng cay 2 14 mam thudc
100 ho thwc vat. Cac ho hay gdp nhu Acanthaceae, Amaranthaceae, Araliaceae,
Asteraceae, Campanulaceae, CaryophyUaceae, Chenopodiaceae, Fabaceae,
Polygalaceae, Priinulaceae, Rubiaceae, Sapindaceae, Sapotaceae... Saponin nhém
lanostan thwong gap trong dong vat than mém (Hai sam, Sao hién...).

Saponin steroid ¢ phan bd" hep, dugc tim thdy chd yéu trong nhitng cay
moét 14 mam. Cac ho hay gdp la: Agavaceae, Dioscoreaceae, Liliaceae,
Smilacaceae. Dang chi y nhat la mot so' loai thudc chi Dioscorea L. ;Agave L. ;
Yucca L. Mot s6 it gdp trong 2 |14 mam nhuv Scrophulariaceae, Fabaceae,
Solanaceae.

Saponin steroid alealoid thuvong gap trong chi Soianum thuéc ho Ca
(Solanaeae).

Trén thuc té, khong gdp cac saponin trong nganh- hat tran.
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Trong cdy, saponin thuong tich Iy & nhitng by phan khac nhau: tich Iiy &
qua nhu Bo két, Bb hon; ré nhir Cam thao, Vién chi, Cat canh; 14 nhv Dda My...
Ham lugng trong cay thwong rat cao cd mot s8'truong hop 1én dén trén 10%.

VI. TAC DUNG VA CONG DUNG
Saponin c6 tac dung long dom, chita ho. Saponin la hoat chéat chinh trong céc
duoc liéu chira ho nhu Vién chi, Cat canh, Cam thao, Thién mdn, Mach mén...

Mot 3" duge liéu chiva saponin cd tac dung thong tiéu nhw Rau ma, Ty giai,
Thién mén, Mach mén. Trén chudt cdng cho thay acid oleanolic va acid ursolic
c6 tac dung lgi ti€u-thai trir natri, cd lgi trong nglra cao huyét ap nang [Somova
LO. et al. Phytomedicine (2003)10(2-3)115-21].

Saponin trong mdt s6’cay thudc ho Nhan sam co tac dung bé téang lwc vi du
nhu Nhan sam, Tam that va mét so loai khac.

Saponin lam tang tinh tham cua té bao; sy c6 mat cla saponin sé& lam cho
céc hoat chat khac dé hoa tan va hap thu. Vi du nhu truéng hop digitonin trong
I4 Digitalis. M6t s6 saponin dugc dung lam chét tang tinh thdm trong vaccin.

Mot sci saponin ¢6 tac dung chong viém nhuw glycyrrhizin trong Cam théo,
cé&c saponin trong Nguu tét...

Asiaticosid trong Rau ma cd tac dung lam thudc chéng 1én seo cac vét mé,
vét thuong, chita loét, bong, eczema.

Mot s&’saponin thudc ca triterpen va steroid cd tac dung khang khuén,
khang nam, Gc ché virus.

Nhiéu saponin triterpenoid c6 tac dung ha duong huyét da duoc chiing
minh trén thyc nghiém. Acid oleanolic va acid ursolic cling c6 tac dung nay
[Somova L.o. et al. 2003].

Ruscogenin, sapogenin steroid chiét tir than ré cay Ruscus aculeatus co tac
dung lam bén tinh mach, bdo vé& thanh mach la thanh phan cla biét duoc
Proctolog clia hdng Jouveinal. Thudc duwgc bao ché dudi dang thube dan dé chita tri.

Mot s6’saponin ¢6 tac dung diéu hoa mién dich nhu acid glycyrrhizic, acid
ursolic, acid oleanolic, nomilin... [Raphael T.J. et al. Phytomedicine (2003) 10(6-7) 483-
89] va co tac dung ho tro cho cac chét tang cuwong mién dich, co thé duoc dung nhw
la chat dan cho cac vaccin [J Zhejiang Univ. Sci. B 2007 8(3): 153-161].

Mot sb' ¢d tac dung chéng ung thu trén thuc nghiém nhu acid betulinic,
acid ursolic, acid oleanolic. [Liu J. J. Ethnopharmacoi. (1995) 49 (2) 57-68].

Nhiéu saponin c6 tdc dung diét cac loai than mém (nhuyén thé).
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Sapogenin steroid 'ding lam nguyén liéu dé ban tong hop cac -thudc
steroid, chl yéu la cac hormon steroid.

Nhiéu dan ehat (tv nhién hay ban téng hop) clia cac sapogenin steroid nhuw
tigogenin, diosgenin, hecogenin dd dwoc chrng minh c6 tac dung ha cholesterol
méau va chéng xo md dong mach, cé chat con tot hon ca cholesteramin. Vi du nhuw
chat 3-¢-/?-D-glucopyranosyl tigogenin. Céc saponin steroid két hop véi cholesterol
d€ thai ra ngoai, khong cho hap thu vao co the. Acid oleanolic va acid ursolic cling
cho thdy c6 tac dung chéng cao lipid huyét [Somova L.o. et al. 2003].

Acid ursolic va oleanolic cd tdc dung bao vé gan chéng lai cac tdc nhan gay
ton thuong gan. Acid oleanolic dd dwoc ban tai Trung Qudc lam thuéc chéng céac
réi loan trén gan dudi dang thuéc udng. Co ché bao vé gan cla chiing cd thé la
tic ché sv hoat hoa chét doc va tang cwong chic ndng bao vé clia co thé. Hai chat
nay gan nhu khéng doc, dwoc dung trong my phdm va thuc phdm chic nang.
[Liu J. J. Ethnopharmacol. (1995) 49(2) 57-68]

Trong doi s6hg, mot s6' saponin dwoc dung lam chat gay thdm trong thudc
thr sinh hoc, trong cdng nghiép phim anh. M6t s6' nguyén liéu ch*ra saponin
dung dé pha nudc goi dau, giat len da, to lua.
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Duwoc LIEU CHUA SAPONIN

CAM THAO
Radix Glycyrrhizae

Chi Glycyrrhizalcé nhiéu loai va thr khac nhau. Dwoc dién Viét Nam 1V
quy dinh dung ré phoi hay sdy khd cGa 3 loai Cam thao2la : Glycyrrhiza
uralensis Fisher, Glycyrrhiza inflata Bat. va Glycyrrhiza glabra L. Ho Pau -
Fabaceae.

Pac diém thuwc vat
Cdy nhd moc nhigéu ndam, c6 mot hé thdng

ré va than ngam rdt phat trién. Than ngdm dudi

dét co thé dam ngang dén 2 mét. Tir than ngam

nay lai moc Ién cac than cay trén mét dat. Than

cdy moc dirng cao 0,5 - 1,50 m. Than yéu, 1a kép

I6ng chim 18, c6 9 - 17 l4 chét hinh tring. Hoa

hinh bwvdm mau tim nhat; loai G. glabra ¢6 cum

hoa day hon loai G. uralensis. Quéa loai dau, loai

G. glabra nhan va thdng, loai o. uralensis qua

cong va c6 l6ng cing.

Phan b6 Cam th&o - Glycyrrhiza glabra L.
Puoc trong & nhiéu nwéc trén thé gidi nhwy Trung Quéc, Méng ¢8, Tay Ban Nha, VY,
vung Siberi ciia Nga. B6 mon Dugc liéu Truong Dai hoc Dwgc Ha Noi da di nhap dugc
tr ndm 1960 va da nghién clru theo doi su tich Iy hoat chat trong cay trong. Cay moc

tot o diéu kién khi hau nuéc ta.

Trong trot va ché bién

Thuong duoc trong bang cac doan than ngam cé 2 - 3 mam vao mua Xuan.
D4t phai t6t va phai bon phan. Sau 3-4 nidm bat dau thu hoach vao cudi thu.
Ba nam dau co thé trong xen cac hoa mau khac. Ré va than ngadm dao Ién, rira
sach da't cat, cat bo ré con, G déng lam cho mau tré nén vang. Ré va than ngam
thwong dugc cat thanh doan dai 15 - 30 cm, dwong kinh 5 - 20 mm, b6 thanh
tirng bo. Duoc lieu mat ngoai cb 16p vé6 mau nau, vét bé cd xo, mau vang, dé xé
theo chiéu doc. Vi rat ngot, hoi khé cé.

1 Tén latinh clia cay - Glycyrrhiza bat ngudn tir chir Hy Lap duoc Latin hod: gtycys = ngot, rhiza = ré.

> Tén Cam thao la do ré cay cé vi ngot, tir chir Han Viét: cam = ngot, thao = co.
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Vi phéu

Lép ban day, gobm céc té bao hinh chir nhat det (khéng cé trong dugc liéu
déd cao vd). M6 mém chira nhiéu tinh bdt. Hat tinh bot don, hinh cau, hinh thoi,
hinh treng hodc cé thé hinh gay, kich thwéc 2 - 12 jim it khi dén 20 fxm. Tia rudt
gdm 3 - 5 hang té bao foe rong thanh hinh phéu vé phia libe. Libe hinh nén
chira cac dam sgi thanh day va kém theo cac té bao co tinh thé calci oxalat hinh
lang tru (ndm thanh day trén vi phau cét doc). Gb gbm mach gb c6 duong kinh
thay d6i tir nhd cho dén rét to, cac soi gb va mé mém go.

Bot: mau vang sang, vi ngot. Manh mé mém véi té bao thanh méng chia
day tinh bot. Hat tinh bét ding riéng I, hinh trirng, hinh cau duong kinh 10 -
20 |am. Soi gd mau vang, thanh day thuong kém theo cac té bao mang tinh thé
calci oxalat xép thanh mét ddy. Manh mach chdm dwong kinh 100 - 200 um, cac
chdm théng hang, & duoc liéu chua cao vo con cd manh ban mau nau do.

Vi phau ré Cam thao Glycyrrhiza glabra
1 Sube, 2. md mém, 2a, 3a, 5a bo soi. 3
cald oxalat, 4. libe, 5. mach g0, s . tia rudt.

Thanh phan héa hoc (cta Glycyrrhiza glabra L.)

Céac saponin

Saponin la nhém hop chat quan trong nhat trong Cam thao, trong dé acid
glycyrrhizic (con goi la acid glycyrrhizinic) la chat quan trong nhat.
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Acid glycyrrhizic 1a mdt saponin nhdm \  QoH
oleanan, c¢6 vi rat ngot (gdp 60 lan duong
saccharose), chi cé trong b0 phan & duéi mat dat,
ham luwgng tr 10 - 14% trong dugc liéu kho.

Glycyrrhizin 1a dang mudi Mg va Ca cla acid I I I
glycyrrhizic dugc Robiquet phan 1ap nam 1809

dwéi dang vdy mau vang. Glycyrrhizin tinh J

khiét & dang bdt két tinh tréng dé tan trong o

nuéc nong, con lodng, khdng tan trong ether va |

chloroform. Du6i tac dung cla acid v co, acid gicA@-*-1)gcA

glycyrrhizic bi ddy ra khoi mudi cta nd. Khi Add gyoyrhizic

thiy phan bang acid va nhiét do thi cho phan aglycon la acid glycyrrhetic (acid
glycyrrhetinic) va 2 phan t& acid glucuronic. Acid glycyrrhetic ¢c6 mét OH 6 C-3,
mot nhéom 0X0 6 C-ll, mot nGi déi 6 C-12 va & C-30 la nhém carboxyl.
Glycyrrhizin trén thi truong ia mudi ammoni glycyrrhizat thu dwoc bang céch
chiét bot Cam thao voi nwéc roi acid hoa dé két tda, rira tla rdi lai hoa tan trong
ammoniac, béc hoi trong cac khay mit bang sé thu dwoc nhitng vy mau den
nhat, béng, tan trong nuéc va rat ngot.

Trong Cam thao con cd céc dan chat triterpenoid khac nhu: acid liquiritic
(acid nay khac acid glycyrrhetic bdi nhém carboxyl 6 vi tri C-29), acid 18-a-
hydroxyglycyrrhetie, acid 24-hydroxyglycyrrhetic, acid 24-hydroxyliquiritic,
glabrolid, desoxyglabroiid, isoglabrolid, 21-a-hydroxyisoglabrolid, acid
liquiridiolic,  acid  11-desoxoglycyrrhetic ~vad acid  24-hydroxy  11-
desoxoglycyrrhetic.

Céac flavonoid

Pay la nhém hoat chdt quan trong th& hai trong ré Cam thao v6i ham
lugng 3 - 4%. Liquiritin (liquiritirosid) va isoliquiritin (isoliquiritirosid) 1& hai
chét quan trong nhat.

Liquiritin thuéc nhom flavanon c¢6 mau trdng nga, voi phan agiycon la
liquiritigenin (= 4',7-dihydroxy fiavanon) dugc Shinoda va Ueda phan lap
ndm 1934.

Isoliquiritin dugc Puri va Seshadri phan lap (1954). Chéat nay la dong
phan cua liquiritin va thuéc nhom chalcon, QOphan aglycon Ia isoliquiritigenin
(= 4,4',6'-trihydroxy chalcon), c6 mau vang. Isoliquiritigenin khi 6 méi trwong
acid sé bi déng phan hoa thanh liqutritigeninl

Ngoai ra con c6 khodng 3Q flavonoid thudc cac nhém khac nhau: isoflavan
(glabridin), isoflaven (glabren) va isoflavon (glabron)...

1+ Xem phan flavonoid.
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Phan nay tan trong ether dau hoa, khi thi nghiém trén chudt cong da
thién thi thay xudt hién nhi*tng tdbao strng trong niém dich am dao.

Céac dan chat coumarin

Umbelliferon, herniarin, ligcoumarin (= 6-ac'etyl-5-hydroxy-4-methyl
coumarin).

Ngoai ra, trong ré Cam thao con cd 20-25% tinh bot, 3-10% glucose va
saccharose. Toan b cac chat chiét duoc bang nudc co thé dén 40%,

Phan trén mat dat clia cdy Cam thao ciling dd xac dinh dugc céc flavonoid:
pinocembrin (=5,7-dihydroxy flavanon), prunetin (=5,4'-dihydroxy-7-methoxyiso
flavon), isomucro-nulatol (= 7,2'-dihydroxy-3',4'-dimethoxy isoflavon).

Kiém nghiém
Pinh tinh

Cam thao c6 thé dugc dinh tinh bang sac ky gidy. Chuén bi mot dung dich
Cam thao 20% trong cdn, 1y dung dich nay chdm 1én gidy sic ky rdi khai trién
vGi hé dung méi butanol - acid acetic - nudc (4:1:5). Trén sic ky dd s& xuét hién
cac vét c6 huynh quang vang dudi anh sang tlr ngoai hodc c6 mau vang sau khi
phun dung dich KOH. Liqutritin c6 thé phat hién bang cach nhing gidy sic ky
trong dung dich kali borohydrid roi ho trén miéng lo dwng HC1 dam dac sé co
mau do tim. Cac dan chat eoumarin cho nhitng vét huynh quang xanh da troi
dugi dén tlr ngoai. Co thé tién hanh séc ky 16p moéng va dung cac thudc thir co
acid sulfuric.



Saponin va duwgc liéu chira saponin

Dinh fvgng acid glycyrrhizic
Phwong phap can
Phuong phapr ctia Droc dién Viét Nam IV:

Can chinh xac khoang 10 g bot dugc liéu vao mot cdic c6 mo c6 dung tich
250 ml, thém 100 ml ethanol 20% (TT) dat Ién ndi cach thay so6i trong 30 phut.
Pe lang, gan ldy phan nudc trong, chiét tiép hai Ian nira, moi 1an 50 ml ethanol
20%. Tap trung dich chiét vao coc c6 moé c6 dung tich 250 ml, thém 30 ml
ethanol (TT), dé yén qua dém. Loc ldy phan nuéc trong va bdc hoi trén ndi cach
thay soi dén hét ethanol, dé ngudi. Thém 50 ml nwéc cat va 1 ml HC1 (TT),
khudy déu. Dat hén hop vao trong nudc da dang tan trong 30 phat, gan bd nudc,
ldy két tha. Hoa tan két tda trong 10 ml ethanol (TT), loc qua gidy, rira gidy ioc
v6i ethanol (TT) t6i khi gidy loc hét mau vang. Tap trung tat ca dich ethanol
vao mot coc da can bi, béc hoi trén ndi cach thiy dén can, sdy can trong 3 giv 6
105°c. LAy ra d€ ngudi trong binh hat d&m, can tinh két qua.

Ham leong can chita acid glycyrrhizic trong duoc liéu khd kiét khéng duoc
dudi 6%.

' Acid glycyrrhizic trong duoc liéu ciing c6 thé duoc dinh hiOng bang céch:
Loai tap chét bang ether, chiét bang con 75%, béc hoi cdn, hoa tan can trong
nwdc, tda acid glycyrrhizic trong nuéc bang H204 Ly tam dé ldy tda, rira tha
bang nuwdc da roi hoa tan lai trong cdn 95% sbi. Boc hoi trong chén da can bi
truée, sdy 100°c roi can.

Phuongphép acid - kiém

Nguyén téc: chiét acid glycyrrhizic béng aceton ¢d mat cla acid nitric.
Thém amoniac vao dich chiét, sé c6 amoni glycyrrhizat két ttia. Loc lay tGa, hoa
vao nuwoc, thém formalin thi acid glycyrrhizic dwgc gidi phong va cé
hexamethylentetramin tao thanh.

COO - NH COOH
HCHO

Chuén db acid glycyrrhizic bang dung dich kiém.
noon coo-Na

G]6---COOH + 3 NaOH -eeeeme [G

1 miNaOH 0,1N Gng véi 0, 0274 g acid glycyrrhizic.
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Phrong phap quangpho

Chiét nhuv & phuong phap acid - kiém, dung dich nwéc (khong thém
formalin) dwoc dem do 6 budc séng 285 nm. Do hap thu phan t& 1a 11.000.

Phuwong phap so mau

Bot Cam thao chiét bang cbn ethylic c6 mat TIC1, tda acid glycyrrhizic
bang chi acetat. Tda dugc dem thiy phan bang acid sulfuric 3% trén ndi cach
thay soi. Sau dé cé thé dinh lugng acid glucuronic dya trén phan (ng mau tim
nhat véi naphthoresorcinol va HC1; hodc dinh lwgng acid glycyrrhetic sau khi
tach ra khoi dung dich thdy phan bang chloroform hoic ether. Du6i tac dung
cla acid sulfuric dam d&c va vanillin, acid glycyrrhetic c6 mau tim (khéng bén);
hodc tac dung véi butyl-2,6-p-cresol s& cho mau nau tim.

Téc dung

Dich chiét Cam thao c6 tdc dung chong loét da day. Tac dung da dwoc ching
minh béng thi nghiém trén stc vat. Trén chudt lang, gay loét bang cach tiém
nhitng liéu xac dinh histamin; trén cho gay loét bang atophan (= acid 2-phenyl-
quinolein-4-carboxylic); trén chudt cong thi that u mén. Stc vat thi nghiém duoc
mé va quan sat tinh trang ton thwong trén niém mac da day. Thanh phan
flavonoid cla cao chiét Cam thdo ciing c6 tac dung khang Helicobacter pylori trén
thwe nghiém [Fukai T. et al. Life Sci. 2002;71(12): 1449-63].

Tac dung chdng co thét dugc chirtng minh trén ruoj cd 1ap cia chudt lang
hodc thé cho lhdy cé tac dung d6i khang véi histamin, acetylcholin. Tac dung
chéng co that va tac dung béo vé chéng loét da day chi yéu la do cac thanh
phan flavonoid.

Céc saponin cua dich chiét Cam thao c6 tdc dung long dom.

Cam thado c6 tac dung khang viém. Glycyrrhizin lam gidm md hat tao
thanh xung quanh vién béng cdy dud¢i da cta chudt cong trang, lam giam do
swng clia chan chuot sau khi tiém formol. Acid liquiritic cling c6 tac dung chong
viém, chdng loét va lam chéng lanh seo.

A glycyrrhetic (rc ché cdc enzym 15-hydroxyprostaglandin dehydrogennase
va ABprostaglandin dehydrogenase la enzym nay cé nhiém vu chuyén héa cac
prostaglandin PGE2 va PGEZ thanh nhitng dan chét 15-ceto-13,14-dihydro
tvong tng khong c6 hoat tinh do d6 lwong cac prostaglandin tdng 1én. Cac
prostaglandin co6 tac dung ¢ ché tiét dich da day nhung lai kich thich tiét dich
tuy va niém dich ru6t lam tdng nhv déng rudt. Cac prostaglandin nay con co tac
dung tang sinh té bao trong da day. Nhi*rng tac dung trén giai thich tai sao Cam
thdo co tac dung chong loét da day. PGE2a c6 tac dung kich thich t& cung trong
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thoi ky mang thai nén cé thé gay sdy thai. Do ddphu nir c6 thai khéng nén ding
Cam thao.

Cac nghién clru gan day chitng minh rang acid glycyrrhizic con ¢ hiéu
qua trong diéu tri mot s6" bénh do virus nhuw virus herpes simplex, HIV-1 va
SAKS.22Glycyrrhizin (rc ché sy phat trién va nhan ban cla virus trong té bao do
gia tang tdng hop nitric oxid. N6 cling ngdn can sy xam nhap clda virus vao té
bao. Trén SAKS, glycyrrhizin c6 hiéu qua hon ribavirin, thudc théng dung nhat
trong diéu tri SARS.

Céc flavonoid c6 trong Cam thdo c6 tac dung chdng oxy héa, ngan nglra
vira xo ddng mach, giam tich IGy m& bung, khang khuan va ha duong huyét.

Tac dung (c ché enzym monoaminoxydase (MAO) cla 2 hoat chat
liquiritigenin va isoliquiritigenin cling dwgc biét. Chat isoliquiritigenin c6 tac
dung manh hon.

Thi nghiém trén stc vat cho thdy Cam thado cd kha ndang gidm doc cua
morphin, cocain, strychnin, atropin, chloralhydrat, giai doc cac doc té bach hau,
udn van.

Nghién clru gan day con cho thdy Cam thdo c6 tac dung nang cao kha
ndng mién dich cla co thé.

Isoliquiritigenin dwoc biét c6 tdc dung chdng khoi u trong doé co tac dung
chéng ung thu tuyén tién liét. [Kanazawa M. et al., Eur Urol. (2003) 43(5);580-6].

Can chud y: néu dung liéu cao Cam thdo (10 - 14 g/ngay) kali bi dao thai
qua than gay ra dau dau, thé ngan, ting huyét ap, phu né. Triéu chirng trén
dugc gidi thich acid 3-/?-Z)-glucuronyl 18-~-glycyrrhetinic la chédt chuyén hoéa cua
acid glycyrrhetinic c¢6 tdc dung ¢ ché 1l-/?-hydroxysteroid dehydrogenase la
enzym chuyén hoa cortisol thanh cortison khéng hoat tinh trong than. Luong
cortisol tdng I&n gan vao cac thu cdm mineralocorticoid gy ra hién tuong git
nwéc va natri, lam ha kali huyét va tang huyét ap. Nguoi co huyét 4p cao khong
nén dung Cam thao. DUng Cam thao cd thégay duc thuy tinh thé.

1 SARS la viét tat clia chir Severe Acute Respiratory Syndrome (hdi chiing viém duong hd hdp cdp nang),
hdi chirng méi dugc ghi nhan gay ra bdi SARS coronavirus, xudt hién lan dau tién tai Quang DBong, Trung
Quéc vao thang 11 ndm 2002. Cho dén thang 5 ndm 2003, SARS d& gay nhiém cho 8.442 nguéi thudc 32
qudc gia va gay ra 813 trudng hop tr vong. Dich da dwoc dap tét sau do.

2Cinatl, J. et ai, Glycyrrhizin, an active component of liquorice roots, and replication of SARS-associated
coronavirus. The Lancet, 361, 2045 - 2046, (2003).
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Cong dung

Trong bao ché khoa, Cam thao dugc dung lam ta duwogc digu vi dé lam giam
céc vi kho ubng cuta cac ché phdm. Cam thao con dwoc dung trong cac loai tra,
nuéc uéng va lam thom thudc la.

Cam thao la vi thubc dugc gép trong nhiéu don thudc co truyén, thuong
dung duéi dang thudc sic.

Thudc chita ho. Hay dung duéi dang mit Cam thao két hop véi 6 mai,
girng. Cam thao la thanh phan trong don thu6c chira ho clia Trong cadnh (xem
bai Cat canh).

Thuéc chira loét da day va ruét. Uéng 10 - 14 ngay, nghi vai ngay dé tranh
hién tugng phu, thudng hay phdi hgp véi bismuth nitrat kiém, magnesi
carbonat, calci carbonat, bdt vd Rhamnus (hodc Dai hoang).

Vi c6 tdc dung chodng co that, Cam théo
dugc phéi hgp lam tra nhuén trang.

T nhirtng nam 1960, glycyrrhizin da dugc st
dung diéu tri bénh viém gan di tng & Nhat Ban.
Céc nghién clru gan day cho thdy chéat nay c6 tac
dung ngan ngtra va diéu tri viém gan ¢ méan ca &
nhitng ngudi khong diéu tri duge hay khong dap
(rng voi interferon. [Kuraada H. Oncology (2002) 62:94-
100]. Glycyrrhizin con c¢6 tac dung lam giam tén
thuong té bao gan gay ra bdi cac hda chét.

Acid glycyrrhetic dugc dung lam thudc
chong viém tai chd, biét duoc Arthrodont cia
hdng Veyron dling trong nha khoa dé chira Camthéo !
viém loi, chay mau loi, viém khi I&p ring gia co GQycyrrhiza uralensis FHsch.

thanh phan chinh la acid glycyrrhetic. |

Acid glycyrrhetic con duwgc dung dudi dang thuécmé& dung chira mot s6' |
bénh eczema. Kali glycyrrhizinat ¢ trong thanh phan thuéc nhémat Rohto cta |
Nhat. Nguoi ta con chuyén acid glycyrrhetic thanh muéi Na hemisuccinat (gan !
vao OH C-3) dé tang do hoa tan.

Ghi cha

Cac nuéc chau Au quy dinh Cam thao dwoc st dung la loai G. glabra L. con Cam
thdo Trung Qudéc ma hién nay ta dang nhap thi bao géom nhiéu loai, chd yéu la
G. uralensis Fisher.

G. uralensis cling c¢6 nhiing thanh phan hoa hoc gan giéng vai G. glabra. Thanh phan
triterpenoid cd: Glycyrrhizin (ham lwvgng tinh theo acid glycyrrhizic thay déi tir 5,4 *
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10,04%), ngoai ra con c6 acid 24-hydroxyglycyrrhetic, 3-/?-hydroxyolean-11,13(18)-
dien-30-oic acid.

Ngoai ra con c6 cac flavonoid thudc cac nhédm khac nhau: flavon
trihydroxyflavon),  flavanon  (liquiritigenin, liquiritin, liquiritigenin-7-yd-D-
glucopyranosid, liqulritin apiosid, neoliquiritin, licorice glwcosid Cl, C2, DI, D2, E),
chalcon  (isoliqutritigenin,  isoliquiritin  apiosid, neoiso liquiritin,  trans-
isoliquiritigenin-4-/?-.D-glucopyranosid> irans-isoliquiritigenin-4-y?-D-glucopyranosyl-
2'-[?-D-apio furanosid, tetrahydroxy methoxychalcon, (dl) neoiso liquiritin, licorice
glucosid A, B, licochalcon A.), auron (carpusin), isoflavan (vestitol, (3i?)-vestitol-7-0-
glucosid) va isoflavon (glycyrosid)... Ham lwgng flavonoid trong G. uralensis cao hon
h&n cla G. glabra.

Céac thanh phan khac: acid ferulic, duong khir 4,7% -10,97%, tinh bt va chét béo
4,17-5,92%.

C6 thé phan biét hai loai Cam thao bdng thanh phan flavonoid. G. glabra c6 ham
lwgng  glabridin  la  0,19%  con liquiritin la 026% trong  khi
0. uralensis khong cé glabridin con lugng liquiritin thi cao gédp 5 lan (1,32%). [J. of
Pharm. and Biomed Anal. 2005, 38(4) 594-600], Thém vao d6, G. uralensis c6 glycycoumarin
trong khi G. glabra khéng c6. [Biol. Pharm. Bull. 2003, 26(6) 867-71]

Tac dung va cong dung cltia G. uralensis cling giéng nhu G. glabra. Cac hop chat
phenol va flavonoid, dac biét la (3R) vestitol, liquiritigenin 7,4’-diglucosid va 4-
hydroxyguaiacol apioglucosid (mgt phenol glucosid) c¢é tdc dung Gc ché cytochrom
P450 3A4 lién quan dén chuyén hoa cac thudc.

Glycycoumarin va liquiritigenin trong G. uralensis c6 tac dung chéng co that gay bbi
nhiéu chat nhv KCL, BaCl2 Licochalcon A c6 tac dung Gc ché lipase lién quan téi hap
thu chat béo.

VIEN CHI
Radix Polygalae

Vién chilla ré phoi kho ctia mot sé loai thudc chi Polygala.

Duoc dién Viét Nam in lan thé ba va Dugc dién Trung Qudc quy dinh hai
loai: Vién chi 1a nhé - Polygala tenuifolia Willd. {-P. sibirica L. var. angustifolia
Ledeb.; p. sibirica L. var. tenuifolia (Willd.) Backer & Moore) hoic Vién chi
Siberi -Polygala sibirica L., Dugc dién nhiéu nudc khac thi qui dinh loai
Polygala senega L., ho Vién chi - Polygalaceae.

1 Cay c6 tén 1a Vién chi (dung ra 1a Vién tri) bdi ubng vi thudc nay cd tac dung lam nhé lau (vién = xa, tri =
i nhé). Tén chi clia cay Polygala do chikpoly = nhigu gala = stfa vi cAy ndy gia stc an dé cé nhiéu sira.
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Péc diém thwc vat va phan bd'

Vién chi thudc loai cay nhd, séng dai. Ti
g6c moc 1én nhiéu than nhdé. Than loai Vién
chi 14 nhd nhé&n con loai Vién chi Siberi thi co
I6ng to ngén. L& moc so le, khdng cudng. Loai
Vién chi 14 nhd phién 14 hep, nhon con loai
Sibéri phién réng hon, hinh méac. Cum hoa
chum. Dai khdng déu con lai trén qua, 5 14 dai
¢6 hai |4 bén phat trién thanh canh; 3 canh
hoa mau xanh dinh lai thanh éng khong déu;
8 nhi dinh lién thanh 1 bd. Bau thuong, 2 6.
Qué nang.

Loai Vién chi 14 nhd moc 6 dong Sibéri,
quanh ho Baican, loai p. sibirica ¢ & vung
Siberi va m6t s6 vung khac nhuv Ucraina,
Capcaz. & Trung Qudc loai p. sibirica c6 & ca
mién Nam va Béc, loai Vién chi 1a nhé c6 6 mién dong bac va bac. Hién nay ta
van nhap Vién chi ctia Trung Quéc.

B6 phan dung

Ré hinh tru cong queo dai 10 - 15 cm, dwong kinh 0,3 - 0,8 cm. Mt ngoai
mau xam ndu nhat, c6 nhitng nép nhin ngang va doc. Lop vo day dé tach khoi
I8p gd. Lép vd mau nau nhat, 16p gdb mau nga vang. Vi dang ndng. Loai Vién chi
nhuc’ I loai Vién chi da rat bo 16p go.

Vi phau

L6ép ban cdu tao trén 10 hang té bao. M6 mém vd c6 20 hang té bao hoac
hon, rai rac co té bao chira giot dau bén trong va tinh thé calci oxalat. Trong mé
mém ddi khi c6 nhitng chd rach ngang. Phan liber rong hon, gdm nhitng té bao
nho va thuong cd vét rach hudng xuyén tam. Tang phat sinh liber gb tao thanh
mdt vong. GO cdu tao bdi mach gd, soi gb va md mém gb. Tia rudt gbm 1- 3 hang
té bao.
Bot

Mau vang nau nhat c6 nhirng manh ban mau nau nhat. Rat nhiéu manh

md mém cb chira giot dau va tinh thé calci oxalat hinh cau gai. Manh mach
thuong kém theo soi gb.
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Thanh phan héa hoc
Saponin

Rha  Api
Onjisaponin A : GIc—%[proseneginI L% _Fuc «—Rha | Xyl «—Gal

4—n'10thoxyci nnamic acid
Rha

Onjisaponin B: Glc —L[proscneginj2**—Fuc p<—Rha 4<—Xyl4<—Gal
T4
4-methoxycinnamic acid
Onjisaponin ¢ : Glc— [prosenegin]2l<—Fuc Jx—Rha Xyl 4&<—Gal
Onjisaponin E: G[c —J [prosenegin]2L«—Fuc: — Rha *—Xyl4«—Ga]
3.4.5-trimethoxycinnamic acid
Api Ara
Onjisaponin F : Glc-*1[proscnegin]2<—Fuc ~ Rha Xyl
3.4.5-trimcthoxycinnamic acid
Api
Onjisaponin G : Glc—3[proseneginjJ* *mFite J<—Rha"«—Xyl
|
3.4.5-trimethoxycinnamic acid
Senegin II: Glc — [prosentgin]2l <—Fuc2«—Rha *«—Xyl  «—Gal
3,51—dimethoxycinnamic acid
Rha  Rha
Senegin IV: Glc—5[prostnegin] u «—Fuc *«—Rha" <—Xyl4*- Gal

r*
4-dimethoxycinnamic acid

Ré cua 3 loai trén déu chira Saponin. Saponin cta Vién chi thudc loai
saponin triterpenoid nhdm olean. Céac thanh phan sapogenin truéc day xac dinh
c6 trong mdt o' loai Vién chi bang thiy phan acid nhw senegenin (= acid
tenuifolic), acid senegenic, hydroxysenegenic vé sau déu dugc xac dinh la nhitng
artifact, Sapogenin that dugc xac dinh lai la presenegenin [dc. 310 - 311°c, aD=
91° (EtOH)i.

Trén 18 saponin da duoc biét trong Vién chi 14 nho dugc cong b3"
Sapogenin clia cac chat nay la presenegeniti. Phan I6n cac saponin déu la dan
chdt cla presenegenin-3-0-/?-Z)-glucosid (= tenuifolin, 2/2-27-dihydroxy-23-
carboxyoleanolic acid-3-0-y&-D-glucosid) véi sy khac nhau 6 mach duong gan vao
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vi tri C-28. Céc saponin chinh la onjisaponin A-G, senegin Il, IV (senegin Ill =
onjisaponin B).

Xanthon

Trén 12 dan chét xanthon ciing duoc biét
trong Vién chi. Ba chdt chinh la: 1,2,3,7-
tetramethoxy xanthon . 1,2,3,6,7-
pentamethoxy xanthon (lI). 6-hydroxy-1,2,3,7-
tetramethoxy-xanthon (lll) va c&c chat

xanthon  khac nhu: onjixanthon, 1,6- () R, =H, R2= OMe
dihydroxy-3,7-dimethoxy xanthone, sibirica (N R'=R2=0Me
xanthon A va B; I-hydroxy-3,6,7-trimethoxy (IM) R, = OH, R2=OMe

xanthon, polygalaxanthon IlI...
Céc chat khac

Céc alkaloid khung /?-carbolin (nhu I-carbobutoxy-/?-carbolin, N-formylharman, 1*
carboethoxy-y6-carbolin, I-carbomethoxy-/?-carbolin,  periolynn, harman va
norharman), tetrahuydro protoberberi (nhv tetrahydro columbamin) (B. H. Hanetal.. J.
Arch. Pharm. Res., 8, 1985], chat kiém hiru co la tenuidin.

Ngoai ra, cac oligosaccharid ester (Senegoses A-O, tenuifoliose Q sibiricose 1-6),
polygalitol (= 1,5-anhydro-£>-sorbitol), N-acetyl-D-glucosamin, acetophenon glycosid
(tenuiphenon A-D, sibirica-phenon) va acid 3,4,5-trimethoxy-cinnamic v.v... cling da
dugc phan 1ap tir Vién chi.

Trong loai vién chi chau Au, p. senega L., thanh phan chinh cling 1a cac saponin c6
phan genin la presenegin vai dwong -3-/?-D-glucose & C-3 va mdt mach dwong ndi véi
chirc ester & C28 tuong tw nhu & Vién chi. Céc saponin chinh 1a E va z senegasaponin
A, desacetyl-senegasaponin A, E va z senegasaponin

B, z senegin Il, E va z senegin Ill va desacetylsenegin

Il (c&c dong phan E va dong phéan z la do no6i doi &

nhom thé mono- hay di-methoxy cinnamic gdn vao vi

tri 4 cda dwong fucose trong cung & mach duwong C-28,

giéng nhw cac saponin cta Vién chi. Ngoai ra, trong ré

con c6 tinh dau voi methylsalicylat la thanh phan

chinh chiém t6i 0,1 - 0,3% so vo6i dugc liéu. [WHO

monographs on selected medicinal plants. Vol. 2 (2004) 276-84]

Tac dung

Vién chi c6 tac dung béo vé cac t& bao than kinh. Cac thinghiém duoc Iy
da cho thay cao chiét Vién chi c6 tac dung gia tang tri nhd, chéng thoai hoacac
té bao than kinh, ska chita cac ton thwong trén than kinh vén gay ra rdi loan
hanh vi va tri nhé [Chena Y.L. et al. J. ofEthnopharm. 2004, 95(1), 47-55].

Saponin trong Vién chi c¢6 tac dung trc ché C-AMP phosphodoesterase. 1Cso
cla onjisaponin E, F va G twong duong v6i papaverin. Onjisaponin F c6 tac
dung kéo dai thoi gian ngl trén chudt nhat st dung hexobarbital.
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Uéng voi lieu thich hop, saponin c6 trong Vién chi c6 kich thich sy bai tiét
niém dich & khi quan, c6 tac dung chita ho, long dom, kich thich sv bai tiét nwéc
bot, bai tiét cac tuyén 0 da va théng tiéu.

Ngoai ra, Vién chi va senegin 11 va 111 ¢ tac dung ha dudng huyét [Planta
Med. (1966) 62(5): 440-3]. Mot s6 senegasaponin cé tdc dung ¢c ché hép thu
ethanol & dwong tiéu héa [Yoshikawa M. et al,, Chem Pharfn Bull. 1995;43(2):350-2],
ch&t diéu hgp vaccine lam tang dap ¢ng mién dich [Estrada A. et al. Comp Immunol
Microbiol Infect Dis. 2000;23(1):27-43]. Acid 3,4,5-trimethoxycinnamic c6 tac dung
chéng stress [Kawashima K. et al. ,Biol Pharm Bull. 27(8):1317-9].

Loai Vién chi chau Au cé tac dung long dom do kich thich tiét dich va lam lodng dich

& phé quan, ha cholesterol, lipid huyét va cé tac dung ha duong huyét. [WHO monographs

on selected medicinal plants. (2004)]

Codng dung va dang dung
Vién chi duoc dung lam thudc chira ho. Liéu dung moi lan 2 gam, ngay 6 gam
dudi dang tnudc sac. Néu cao long thi diing mai ngay 3 1an moi ian 0,5 *2 ml.
Co6 thé ché dwoi dang sird: ré Vién chi tan nho 10g, nwéc cat 150 ml. Ham Vién chi véi
nuéc sdi trong 8 gid. Gan, lgc roi thém dwong theo ti Ié sird pha ngudi.
Trong y hoc ¢6 truyén, Vién chi dugc ché bién duéi hai dang:
Chich Vién chi la Vién chi d4 dwoc dun voi nudc Cam thao dén can rdi phoi kho (Ikg
Vién chi can 60 g Cam thao).
Mat Vién chi la Vién chi d& duoc sao voi mat ong (1 kg Vién chi can 200g mat ong).
Ngoai céng dung chita ho, y hoc dan tdc ¢ truy@n con sir dung vién chi phéi hop vai
céac vi thudc khac dé diéu tri than kinh suy nhuoc, hay hét hoang; thudc an than,
nang cao tri lyc chira chirng hay quén nén co tén la ""Vien tri”.

CAT CANH
Radix Platycodf

Duoc liéu 1a ré cha cady Céat canh -
Platycodon grandifLorum (Jacg. ) A. DC. ho
Hoa chubng - Campanulaceae.

Pac diém thyc vat va phan bd'

Cay thdo sbng dai. Than cao 50 - 80
cm. L& gan nhu khdng cudng moc ddi hodc
vong 3 - 4 chiéc, phién I4 hinh trirng dai 3-6
cm réng 1-2,5 cm, mép cd rang cua to. La
phia ngon nhd, c6 khi moc so le. Hoa moc
riéng |8 hodc thanh chum thwa. Bai mau
xanh hinh chudng rong. Trang hinh chudng piatycodon grandiflorum (Jacg.) A DC.
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mau lo nhat. Qua hinh tring ngugc. Moc hoang va tréng & Truag Qudc. Nam
1960 b6 mo6n Dugc liéu Truong Pai hoc Duoc khoa Ha Noi da nhap hat giéng
clia nwdc ngoai thdy cdy moc tot, thich nghi véi khi hau cta nuéc ta. Hién nay
ta con phai nhap.

B6 phan dung

Ré ci dao vao thu dong & nhirng cay da dwoc 3 - 4 nam, rira sach dat cat
phoi hay sdy khd. Ré hinh tru, phia dui thon nho fai, dai 15 - 20 cm duong
kinh 1 -2 cm, thuong it phan nhanh. Phia trén con sot lai goc cua than. Mat
ngoai mau trdng nga cé nhirng vét nhin ngang, doc va vét seo cla ré con. vét bé
khong phang, mau tréng. Vi hoi ngot, sau dang. Loai ré to, dai, déu, chic, mau
trdng vi dang ia tot.

Thanh phan hoéa hoc

Hoat chédt chinh la céc saponin triterpenoid nhom oleanan c¢é phéan
sapogenin la acid platycogenic A, B, C, platycodigenin va acid polygalacic.

Sapogenin R1 R2 R3 R4
Acid platycogenic A ch2oh COOH a-OH -
Acid platycogenicB  CH3 COOH P-OH OH
Acid platycogenicc  ch3 ch3 P-OH OH
Platycodigenin ch2h ch2h  a-OH -
Acid polygalacic ch2oh ch3 a-OH -

Céc saponin trong Cat canh bao gom: platycodin A, C, D, D2, D3 [Saeki T.
et al.,Planta Med. 1999 Jun;65(5):428-31); platycosid B, C, D, E, F, GI, G2, H, |, J, K,
L, MI, M2, M3 |[Nikaido T. et al., Chem Pharm Bull. 1999; 47(6):903-4];
deapiplaticodin D, deapiplaticodin D3, deapiplaticosid E, polygalacin D, D2, G3;
2”-g-acetyl polygalacin D, 3”-0-acetyl polygalacin D.

Mot s6 saponin trong Cat canh cé cdu tric sapogenin dédc biét nhu cédu trac
ester ndi phan tt (vong lacton) gitra chirc acid & C-23 va OH 6 C-2 (nhu & trong
platycosid M1, M2, M3).

Ngoai ra, trong ré Cat canh con cé cac ilavonoid (luteolin 7-O-glucosid,
luteolin va apigenin), 3,4-dimethoxycinnamic, cdc acid thom (acid caffeic,
chlorogenic, ferulic, isoferulic, homovanillic, alpha-resorcylic, m-coumaric,
/?-coumaric,  p-hydroxybenzoic, 2-hydroxy-4-methoxybenzoic, va 2,3-
dihydroxybenzoic) [Mazol I. et al,, Acta Pol Pharm. (2004) 61(3):203-8] va inulin.
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OH RIO ORs

Cé4u trdc 10 saponin chinh trong Cat canh [V. Chromatogr. A, 2006,11135 27-35]

Saponin R, r2 r3
1 Deapi-platycosid E OH Gen H H
2 Platycosid E OH Gen H H
3 Deapi- platycodin D3 OH Glc H H
4 Platycodin D3 OH Gic H H
5 Deapi-platycodin D OH H H H
6 Platycodin D OH H H H
7 Polygalacin D H H H
8 3"-0-Acetyl polygalacin D H H H Ac
9 Platycodin A OH H Ac H
10  2"-0-Acetyl polygalacin D H H Ac H

Gen =glucose - glucose; Glc = glucose; Api = apiose; Ac = acetyl

Api

Api

Api
Api
Api
Api
Api
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Kiém nghiém

Viphau

M6 mém v hoi hep, ¢6 nhitng chd
rach, rai rac c6 dam oOng nhwa ma.
Liber chiém phan I6n, cling c6 cac dam
6ng nhua ma rai rac. Tang sinh go
thanh vong lién tuc. Go ndi ti€p liber
vao tan gilta. Tia rudt rong gébm 4 - 5
hang té bao. Néu duwoc lieu dem ngam
con mot thei gian roi cat soi thi thdy
trong té bao mo6 mém cd tinh thé inulin.

Bot

BOt mau trdng nga. Soi kinh hién
vi thdy cdc manh md6 mém véi cac dng
nhva ma. Manh mach, déi khi c6 mach
vong. .

Vi phau cét ngang ré Cat canh
H [ 1. Ban ; 2. dam ong nhya ma; 3. tia rudt; 4. liber,

2 !nh tinh 5. dam 6ng sang, 6. tang phat sinh; 7. mach gé

Ap dung cac phwong phap dinh
tinh ddi voi saponin nhuw da trinh bay & phan dai cvong. Ngoai ra vi trong Cét
canh c¢d inulin nén cé thé dung thubc thir a-naphtol + acid sulfuric. Thuc hién
bang cach dat mot it bot dwgc liéu trén khay s, thém mot giot dung dich a-
naphtol 15% trong con ethylic va mot giot acid sulfuric dam dac sé xudt hién
mau tia.

binh luvgng

Dinh lugng bang phuong phap can, nguyén tic nhu sau: chiét kiét saponin
trong 4 g duoc liéu véi dung cu Soxhlet va dung moi la methanol. Lam dam dac
dich chiét con 15-20 ml, dé ngudi rdi thém ether (50 ml) dé tGa saponin. Tla
lai dugc hoa tan trong 20, 10, 5 ml methanol roi 1ap lai nhw trén (dé€ tinh ché).
Cubi cung, tda lan hai dwgc hoa tan trong methanol, bdc hoi trén ndi cach thiy
roi can.

Duoc dién Trung Quéc quy dinh ham lugng saponin trong ré Cat canh khong
du6i 6%. Dugc dién Viét Nam rv quy dinh ham lwgng saponin khong dudi 5%.

Tac dung

Sgponin cla Cat canh co tac dung ha nhiét, gidm dau, khang viém. Dich
chiét ré tiém dudi da khi th® trén sGc vat thi nghiém véi lieu 2 g/kg tuong
duong 160 mg platycodin/kg thay o tac dung gidm dau manh hon liéu 100 - 200
mg aspirin [Racz-Kotilla et al. 1982].
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Céc saponin trong Cat canh c6 tdc dung long dom va tiéu dom, tri ho,
khang histamin, ha lipid va cholesterol méau.

Dwoc liéu con cé tac dung khang khudn, ha duwong huyét, lam diu than
kinh, gidn mach, ha huyét 4p...
. Saponin clia Cat canh cé tac dung pha huyét manh vi cac sapogenin c6 OH
OC-16.

Cdng dung
Cat canh duoc st dung trong diéu tri ho c6 dom, viém hong, viém phé
quan, hen xuyeén, cao lipid huyét, cao huyét &p, tiéu duong, khang viém, suy
giam mien dich.
Trong y hoc ¢6 truyén cé don thudc clia Trong canh: Cat canh 4g, Cam thao 8 g, nudc
600 ml sac con 200 ml chia lam 3 1an uéng trong ngay.
Chl y réng c6 treong hop bénh nhan bi non sau khi udng thuéc, can than trong trong
truong hop bénh nhan bi loét da day, rudt.

BO KET
Fructus Gleditschiae

B0 phan dung la qua cla cdy Bo két - Gleditschia australis Hemsl., Phan
ho Vang - Caesalpinioidae, Ho Bau - Fabaceae.

Pac diém thuwc vat

Cay to, c6 gai phan nhanh. L& kép idng
chim. Cubng chung cé I6ng va rénh doc. C6 6 - 8
doi 1a chét dai 25 mm, réong 15 mm. Hoa moc
thanh chom mau trdng. Qua loai dau dai 10 -
12 cm hoi cong hay thang, det, phong Ién 6 chd
mang hat. Qud khi chua chin thi mau xanh,
nhwng khi chin khé chuyén thanh mau den, c
10 - 12 hat rét ran. Cay duoc trong nhiéu noi &
nwoc ta dé lay qua vao thang 10 - 12. Trong y
hoc dan tdc co truyén, qua con goi la tao giac.

Thanh phan héa hoc
Thanh phan saponin

Nam 1961 B T4t Loi, G. Herman va |.
Ciulei chiét saponin voi hiéu xuat 10%. Nam
1966 cac tac gia trén cong b ddc diém cla mot
saponin nhuw sau: chi sd'pha huyét la 35.000, dc. Gleditschia australis Hemsl.



Saponin va duoc liéu chira saponin

198 - 202°C; [D]& . 32° £ 1°% sau khi thay
phan thi thu duoc aglycon co diém chay 291 - 298
°c, xac dinh thudc dan chat /5-amyrin.

Nim 1967, Nguyén Dang Tam da phan lap tir
bo két hai saponin dat tén la boketosid. mot chat da
xac dinh co aglycon la acid oleanolic va phan duwong HD
la glucose + arabinose + xylose. Aglycon cua Aldedfiyrmydic R*QH
saponin th hai la acid echynocystic (= 16-hydroxy-
28-oic-yd-amyrin).

Ndm 1972, Ngb Bich Hai cing mot sé nha nghién ctru thudc Lién X0 cli da
tach dugc mot saponin dat tén la australosid c6 phan aglycon la acid
echynocystic, phan duong c¢é hai mach: mot mach ndl vao -OH 6 ¢*3 gom cé D-
xylose, L-arabinose, D-glucose theo ti |1é 2:1:1. Con mach & C-28 theo day ndi
ester gom D-xylose, D-galactose theo ti 1& 1:1. [Ngd Bich Hai et al. Chem, of Natural
Comp. {1972) 8(1) 111]

Thanh phan flavonoid

C6 5 flavonoid da dugc xac dinh cdu trac la luteolin, isovitexin, vitexin,
isoorientin, orientin va 3"-0-menthiafoloylisovitexin, [Ngd Bich Hai et al. Chem, of
Natural Comp. (1972) 8(1) 111; Ngo Bich Hai et al. Chem. ofNatural Comp. (1972) 8(5) 617;
Nguyen T.H. et al Nat. Prod. Commun.] (2009) 4(2) 213-16].

OH

HO (o]

HO o
Luieol n Vitexin R * H Isovitexin R =H
Orientin R - OH Jsoorientin R = OH

Ngoai ra, trong qua Bb két con co 1-0-2?-cinnamoyl-[2-0-i?-cinnamoyl-a .
L-rhamno-pyranosyl-(I-»6)-y£.D-glucopyranosid, [-0-iE-cinnamoyl-[3-0-.E-
cinnamoyl-a -L-rhamno-pyranosyl-(I->6)-yO-Z)-glucopyranosid. [Nguyen T.H. et ai
Nat. Prod. Commun. (2009)4(2) 213-16]

Téc dung va cong dung

Saponin clia B6 két c6 tac dung diét amib dwong rudt, tring roi am dao.

Hon hop saponin va flavonoid c6 tac dung giam dau.

Hon hop flavonoid va isovitexin o tac dung khang virus [NgoThj Bich Hei 1973,

St dung trong y hoc c6 truyén:

- Lam, thudc chita ho, tiéu dom, ngay dung 0,5 - 1 g qua.
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- Chira sau rang: qua bd két tan nhd dip vao chd rang sau, hé chay nudc
bot thi nhd di.

- Chira choc dau: Bd k&t dét thanh than tdn nhd, rira sach vét chéc, rac
than bo két Ién.

- Chira quai bi: qua B0 két (b6 hat) tan nho, hoa vao gidm, tdm vao bong
dap vao cho dau (nhiéu lan).

- Chira bi dai tién, tic rudt, khong trung tién dugc. Cach lam: 1y 1/4 qua
bb két dem nwdng (dirng dé chay qua) bd hat, tan thanh bét min, ding
dau canun c6 boi vaselin chdam vao bot Bo két, sau dé cho vao hau mon
sau do 3 -4 cm (lam 3 - 4 lan).

Nhan dan con dung hat dé chira ly: hat dem sao vang tan nhd, dung ho
nép lam vién bang hat ngd. Ngay dung 10 - 20 vién, ding nudc ché dic dé chiéu
thudc, uéng lic sang sém.

Y hoc co truyén con dung gai B két goi la tao giac thich dé chira mun nhot.

Phu nir c¢é thai va nguoi bi viém loét da day ru6t khéng dwoc dung.

Bot BOkét gay hét hoi manh.

Qua BO két la nguyén liéu giau saponin, dung dé chiét saponin.

Dugc dién Bong y Trung Quéc quy dinh dai tao giac la qua chin khé va tao giac thich
la gai kho clia- cay bd két Trung Quéc - G. sinensis Lam.

NGUU TAT
Radix Achyranthes bidentatae

Duoc liéu 1a ré da ché bién cla cay Nguu
tdt - Achyranthes bidentata Blume. ho Dén -
Amaranthaceae.

Pic diém thuc vat

Cay thdo cao khodng Im. Than manh, la
moc d6i, hinh triing, dau nhon, mép nguyén dai
5-12 cm, rong 2 - 5cm. Cum hoa la béng & dau
canh hay k& Ia&. Hoa moc huéng Ién nhung khi
bién thanh qua sé moc quap xudng. Qua nang, la
b&c con lai va nhon thanh gai cho nén vuéng
phai ¢ thé méc vao quan éo.

Nguu tat dd dugc chinh thic dwa vao Duoc
dién tlr Dwoc dién Viét Nam I, tdp 2 ndm 1983.
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Trong trot va ché bién

Trong bang hat. & déng bang trong vao thang 9 * 10, thu hoach vao thang
2 - 3 Vung mién ndi trong vao thang 2-3 thu hoach vao thang 9 - 10. Mudn lay
gidng thi cay sau khi thu hoach, cét bot ré, cit bt than va trong lai khoang 4
thang ni*a moi lay hat.

Thu hoach ré khi cay bat dau ua vang. Nang sudt khoang 1,2 tdn/ha. Ré
dwoc rira sach, xéng sinh roi phoi hodc sdy. Ré to, dai, déo la ioai t6t. Loai co
than va ré mau hong goi la H-6ng tliao can.

Cay hién dugc trong thanh céng é nwéc ta, dugc liéu dd dung trong nuwoc
va xudét khau.

Thanh phan héa hoc

Thanh phan quan, trong trong ré Nguwu tdt cd cac saponin c6 phan
sapogernn la acid oleanolic nhv acid oleanolic 28 0 /3D-ghicopyranosid 'i-O-ti
D-gluco-pyranosyl acid oleanolic -28-0-/J-Z)-glucopyranosid, bidentatosid | [J.
Nat. Prod. 2001, 64, 243-45], bidentatosid |IlI, chikusetsu saponin V va

chikusetsusaponin V methyl ester [Chem. Pharm. Bull 2001, 49(11) 1492-94]. Bon
chdt sau ciing c6 aglycon la acid oleanolic.

Két qua theoddi dong thai tich Illy saponin trong Nguu tét tai Pai hoc
Tay Bac (Trung Qudc) cho thdy ham Iwgng saponin trong.ré thay d6i manh
theo chu ky sinh dwdng cla cdy. Khi cay phat trién sinh dwdng manh nhét
ham lugng saponin tinh theo acid oleanolic c6 thé dat téi 7,76%, sau dd giam
xuéng chi con 1% khi cay ra hoa va tang dan Ién va on dinh & khodng 3%
tinh theo acid Qleanolic.

Trong than va la Nguu tat cling c6 saponin nhwng v&i ham lugng thap
hon. Khi cay phat trién sinh dudng manh nhét, ham lugng saponin tinh theo
acid oleanolic c6 thé dat t6i 4% sau dé giam dan. Bén khi cdy bat dau tan ham
lvgng saponin trong than chi con 1% con trong 14 chi con 0,06%.

Ngoai ra, trong ré Nguu tdt con co
ecdysteron, inokosteron va (20R,22R)-
2j&,3%$20,22,26-pentahydroxy cholestan
7,12-dien-6-on; cac polysaccharid.

Trong phan trén mat dat cta Ngwu HD
tdt ngoai cac saponin c¢d phan
sapogenin la acid oleanolic con c6 cac HO
flavonoid (nhw rutin, isoquercetin va
astragalin = kaempferol-3-O-glucosid)

va acid caffeic.
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Kiém nghiém

Dinh tinh. DDVN dva vao két qua phan tich bang sac ky 16p méng dé phat
hién acid oieanolic: chiét xudt saponin bang ethanol 96%, thdy phan saponin
bang acid hydrochloric, chiét acid oleanolic bang ether dau hda, béc hoi dung
moi rdi hoa tan can trong ethanol dung lam dung dich thkr. Ban. méng ia
silicagel H tron v&i dung dich natri ccllulose carboxymethyl 0,5%. Dung moi
khai trién 1a hén hop chloroform - methanol (40:1). Thudc thir phat hién 1a dung
dich acid phosphomolybdic 5% trong ethanol va sdy & 110°c trong 10 phut. D6i
chiéu két qua voi acid oleanolic chuén.

Téac dung

Ré Nguu tdt di dwoc GS. Poan Thi Nhu va cong sy chirng minh cd tac
dung ha cholesterol méau va c6 tdc dung ha huyét ap. Vién Dugc liéu (BO Y té
Viét Nam) da sdn xuét cao toan phan, bao ché du6i dang vién dem thir tai vién
Bao vé sirc khoé nguoi co tudi do GS. Pham Khué va cong su thic hién da di dén
két luan sau:

- Nguu téat c6 tdc dung lam giam cholesterol mau trén 65% s6 bénh nhan
c6 cholesterol mau cao.

- Nguu tat co6 tdc dung lam gidm ti Ié pla-lipoprotein mau & 82% s& bénh
nhan cd ti 1é pia-lipoprotein mau cao.

- So sanh véi clofibrat (thudc tong hop dwoc dung diéu tri cac bénh nhén
trén) thi tdc dung ha cholesterol méau cao hoi yéu hon, con tac dung ha ti
Ié /5fo-lipoprotein thi gan tvong duong.

Pham Kim Mén (1992) da nghién ctru dva ra ché phdm “Bidentin” ma
thanh phan cd saponin cla ré Nguwu tat cong v6i chat phu gia dé lam thudc ha
cholesterol. Thudc da duoc thr 1am sang c6 két qua tdt, thudc on dinh va khdng
gay tac dung phu.

Nudc sac Nguwu tat co tac dung gidn mach, tang tuan hoan mau va giam
dau trén chudt cdng. Nudc sac cling c6 tdc dung ha huyét ap trén tho.

Saponin ctia Nguu tat ciing duoc cac tac gia An Do cong bd'cé tac dung tro
lyc t&r cung.

Cac polysaccharid clia Ngwu tit ¢ hoat tinh diéu hoa mién dich [Li ZK et
al. Yao Xue Xue Bao (1997) 32(12), 881-87; Pinilla V. et al. Planta Med. (1999) 65(6) 549-
52], ngan su phat trién ctia khoi u [Li Q.J. et al. Inter. Immunopharmacol. (2007) 7(5)
568-77; Wong C.K. J. Int. Med. Res. (1994) 22(6) 299-312] va khang HIV in vitro. [Peng
Z.G. et al. Yao Xue Xue Bao (2008) 43(7) 702-06]

Cdng dung

Nguu tat dwgc dung lam thudc lam diu, khang viém, chdong thdp khép,
gidn mach, ha huyét ap va loi tiéu. Thuong duoc st dung trong cac chirng dau
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Iuvng, dau khép va yéu chi dudi. Ngwu tat cling dugc dung dé ha cholestrol huyét
trong diéu tri vira xo dong mach [Encyclopaedia of Herbs and their Uses, Dorling
Kindersley (1995); Medicinal Plants in Vietnam, WHO, (1989)].

Trong dong y, vi Nguu tat degc ding phéi hop voi mot so' duoc liu khac dé
chita chirng mat kinh, dé khé. Ngoai ra con dung dé chita béri thdp khop, dau
Iung, bi tiéu tién.

Khdng nén dung cho phu ni c6 thai.

Ghi cht:

O nudc ta con c6 cay cé xudc - Achyranthes aspera L, moc hoang, néu cay dugc trong

va cham bon ciing cho ré mém va ciing cé thé dung dwoc nhu Nguu tat. Cay nay khac
cay trén & cho la cé khia rang, ia to hon va bong dai hon.

Thanh phan hda hoc clia co xwéc khac nhau gilra cac b phan va diéu kién sinh thai.

Phan trén mat dat cla cd xuac cd 5 saponin sau da dugc biét: /S-D-glucopyranosyl
3fO-a-L-rhamnopyranosyl-(I->3)-O-/0-£)-glucopyranuronosyloxy]  oleanolat, [3-De
glucopyranosyl-3-0,-[0-/?-Z)-galactopyranosyl-(I->2)-0*"'D-glucopyranuronosyloxyJ
oleanolat, /?-Z)-glucopyranosyl-3-[0-/?-Z)-glucopyranuronosyl-oxy] oleanolat, p-D-
glucopyrahosyl-3-[0-a-L-rhamnopyranosyl-(I->3)-0-/?-D-g]Jucopyranuronosyloxy]
machaerinat, P-D-glucopyranosyl-3-[0-,0-Z)-galacto-pyranosyl-(I->2)-0-/?'D-
glucopyranuronosyl oxyj-machaerinat (acid machaerinic = acid 3/7,21/?-dihydroxy- A"
18" oleanan-28-olic) [Gunter Michl at al. Helvetica Chimica Acta, 83(2), 359-63].

Ngoai ra, phan trén mat dat con c6 betain, mot alkaloid la achyranthin va céc
hydrocarbon mach dai.

Trong ré Cd xubc co saponin véi phan genin 1a acid
oleanolic.

Ecdysteron duwoc bdo cdo cé trong nhiéu bd phan
khdc nhau cha cdy nhue rd  than,
14, hat.

Dich chiét con clia cd xwéc c6 tac dung khang viém,
chéng viém khop, chdng lam 6, didu hoa mién dich,
ha lipid huyét, loi tiéu, co6 xudc cling cho thay co tac
dung ha dwong huyét trén thd [J. Etknopharmacol. 1991;
31 (1): 49-57],

Dich chiét con clia ¢ xudc co tac dung ha huyét ap
(Gambir et. al. Ind. J. Physiol. Pharmacol. (1965) 9, 185) trong
khi dich chiét chloroform lai c6 tac dung tang huyét ap
trén cho [Kapoor et al. Ind.. J. Pharm. (1967) 29, 285].

Saponin clia c¢6 xuwoc co tac dung lgi tiéu trén chudt co xuoc
c6ng va cho. Achyranthes aspera L.

Trén 1am sang, nudc sic c¢d xudc st dung két hop véi DDS (Diamino diphenyl
sulphone) cho thy sw cai thién rd rét vé téng trang cting nhu chi s6 vi khudn & nhirng
bénh nhan bi bénh phong, hitu ich trong diéu tri bénh phong thé nhe hay ban cép.

Hon hop saponin phan 1ap tir hat co xwéc c6 tac dung ting st co bop tim ¢d 1ap cla é&ch,

chudt lang, thd. Tac dung nay nhanh hon véi thoi gian tac dong ngén hon so voi digoxin.
[Gupta et. al. Indian J. Med.. Res. (1972) 60, 462]
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Phan doan khong phan cuc khong phai la alkaloid cla la c6 xuéc & nong do 100
pg/ml Gc ché 96,9% sy hoat héa khdng nguyén sém cla virus Epstein ¢ Barr gay ra
bdi 12-0-tetradecanoylphorbol-13-acetat & té bao Raji voi ti 1& té bao song sét la 60%.
Cao chiét methanol toan phan cla phan trén mat dat cé tac dung anticarcinogenic
(76%) trén thtr nghiém carcinogenesis trén da in vivo 2 giai doan [Chakraborty A et al.
Cancer letters (2002) 177(1) 1-5].

Achyranthin cé tac dung ha ap va gidm nhip tim, gidn mach trén chd, gian co trén éch
va lgi tiéu, nhuan trang trén chudt cong trang.

RAU MA
Herba Centellae asiaticae

Dugc liéu la phan trén mat dat cla cady Rau méa - Centella asiatica Urb., ho
Hoa tan Apiaceae.

Pac diém thwc vat

Rau ma la loai ¢d séng dai, moc bo, ré
moc & cdc mdau cla than. L& c6 cudng dai
10 - 12 cm, phién l& khia tai beéo tron, géc
la hinh tim, réng 2 - 4 cm. Gan |4 hinh
chan vit. Cum hoa tan don gém cac hoa rat
nhé. Quad det. Cay moc hoang & rudng
vuon, bai cd. O thanh phd' H6 Chi Minh,
Rau ma dugc trong nhiéu trong cac vuon
nha thuéc xa An Phu Bdng, Thanh Loc,
huyén Hbéc MG6i). Cay con duogc tréng & Tién
Giang.

Bo phan dung

Phan trén mat dat, c6 thé thu hai
quanh nam. Thuong dugc dung tuoi.

Rau mé - Centella asiatica Urb.

Thanh phan héa hoc

Phan trén mat dat cla Rau ma c6 cac saponin triterpen 5 vong va céc
sapogenin cua ching, chl yéu la thudéc nhém ursan. Mét so' it l1a thudc nhém
oleanan va lupan. Ngoai ra, Rau mé con cé cac ilavonoid va m6t 3" chat khac
v6i ham lwgng thap.

Saponin: cac hgp chaét triterpenoid nhém ursan dwoc xem la hoat chét chinh
trong Rau ma. Cho tdi nay, hon 20 chat da dugc phan 1ap voi phan nira trong s6’dé
la cac saponosid. Trir mdt tredng hop 1a dan chat 3-O-a-L arabinosid, mach duong
clia cac saponin trong Rau mé déu gan vao genin 6 vi tri nhém carboxyl 6 ¢*28 qua
day n6i ester. Vi thé, tat ca cac chat nay déu la pseudoglycosid. Mach dwong gom 2



Saponin va dwgc liéu chira saponin

hodc 3 dwong, trong dé ludn la 2 dwong glucose néi voi nhau qua day ndi I-»6.
Puwong thi 3, néu 1a mach 3 dudng, 1a deong rhamnose & cus: mach, gan vao dudng
glucose bang day néi I->4. Do la pseudoglycosid nén cac saponin clia rau ma cé chi
s0 pha huyét thap. [Kartnig, T. In Herbs, Spices, and Medicinal Plants (Cracker L.E., Simon
J.E. Eds.) Oryx Press, Vol. 3,1988]

Céac saponin quan trong trong Rau ma la asiaticosid va madecassosid. Khi
thay phan, asiaticosid cho phan aglycon la acid asiatic va phan dwong gom co 1
rhamnose va 2 glucose. Ham lwgng asiaticosid trong Rau ma thay doi nhiéu tuy
thudc vao noi moc, co thé dat téi 6,4% nhwng cling co thé dudi 1%. Thuy phan
madecassosid sé thu dwgc aglycon la acid madecassic (acid brahmic)lva phan
dwong twong ty nhuw asiaticosid.

Acid madasiatic R=H
Centellasaponin B R = Glc* - Gle< - Rha Centellasaponin A R = Glc* - Glcd - Rha Asiaticosid B R = Glc« - Glc* - Rha

Ngoai ra con c6 mot sd saponin ¢ cdu tric ursan khac voi ham lwgng thdp nhw
methyl asiatat. methyl brahmat, brahmol, acid madasiatic, acid isothankunic, acid
2d-3/?-20,23-tetrahydroxy-urs-28-oic, acid 2a-3/?-23-trihydroxy-urs-20-en-28-oic,
asiaticosid B-F, centellasaponin B va c, scheffurosid B, brahminosid, isothankunisid,

arabinosid 3-O-a-L 2a-3/?-6/?-23-tetrahydroxy urs-20-en-28-oic [Jacida T. et aL Molecules
(2009) 14.3922-41; Matsuda et al. Chem. Pharm. Bull, 49(10), 1368-71]

COORj

Acid asiatic R, =H Rj=H

Asiaticosid R, =H Rj = Glc* - Glc4- Rha

Acid madecassic R1=OH Rj=H
HOHjC Madecassosid R, =OH R*=Go®- Go* - Rha

Céq dan chét olaeanan nhu acid terminolic, acid 2a-3/5-23-trihydroxy-olean-12-en-28-oic, acid
3y(A}6/?-23-trL’fiydroxyoIean—lZ-en-28-oic, centellasapogenol A, asiaticosid B, centella-saponin A,
D va dan chat lupan la acid betulinic cling d& dugc phan 1ap tir rau ma.

Flavonoid: trong Rau mé cd céc flavonoid la kaempferol, quercetin.
1 M6t s6 chat dugc mot s tai liéu cli bdo cdo cé trong Rau méa ddi khi 1a nhitng chat chua tinh khiét (nhw

acid isobrahmic 1a hén hop cla acid asiatic va acid madecassic) hay 1a mot chat khac da biét {nhw
truong hop cla acid brahmic so véi acid madecassic)...[Jacida T. 2009]
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Céac nhém hop chat khac: trong Rau méa con c6 cac carbohydrat (nhw mesoinositol,
mot oligosaccharid ]a centellose va mot pectin la S3A); mot alcaloid chwa duwgc xac
dinh cdu trac goi la hydrocotylin {C2Hj308N). Ngoai ra con cod cac hgp chat
polyacetylen (aeetoxycentellynol), sterol, lipid, vitamin c, carotenoid va mdt it tinh
dau véi thanh phan chinh la or-humulen, /?-caryophyllen, bicyclogermacren,
germacren B/D, myrcen, trans /?-farnesen va p-cymol.

Téac dung

Saponin toan phan clia Rau ma da dugc nghién ctu thdy c6 tdc dung tang
tong hop collagen | va fibronectin. Tac dung nay co thé giai thich dwoc tac dung
chéng lam lanh vét thvong cla Rau ma. Céc tac dung nay dwgc cho la do céc
hop chat triterpen trong Rau ma.

Dich chiét Rau ma cd tac dung lam lanh cac vét loét da day gay ra boi acid
acetic trén tha th nghiém [Cheng CL. et al. Life Sci. 2004;74(18):2237-49]; lam ha
huyét ap va chdm nhip tim, chdng oxy hoda, lam tang tri nho, tang cuong kha
nang hoc hdi & tha thr nghiém; Gc ché su tang sinh té bao sirng (keratinocyte)
v6i 1C50209.9 £ 9.8 mg/ml trong bénh bach bién (psoriasis). Thanh phan cé tac
dung trong dich chiét dugc cho la asiaticosid va madecassosid voi ICH twvong
rng la 8.6 £0.1 va 8.4 = 0.6 |uM [Sampson J.H. et al., Phytomedicine, 2001; Vol. 8,
No. 3, 230-235].

Cao chiét con 70% cla Rau ma cé tdc dung chdng co giat dwong tiém phuc
mo trén chudt thr nghiém. Saponin clla Rau ma c¢6 tac dung chdng tram cam
[Chen Y. et al., Zhong Yao Cai. 2003;26(12):870-3].

Céc thir nghiém duoc ly cho thdy rdng mic du pectin SA3 trong Rau ma
khdng cd tac dung kich thich mién dich nhing cac san pham thoai giang cia nd
lai c6 tac dung kich thich mién dich [Wang xs. et al., Carbohydr Res. 2003,
3*38(22):2393-462].

Cdng dung

Y hoc hién dai st dung Rau méa va saponin toan phan trong Rau ma trong
diéu tri bong dd Il va Ill, vét thwong va cac ton thwong ngoai da. N6 cung duoc
dung dé ngan ngira si sirng hoa tao seo 16i. Dich chiét duoc ding ngoai dé ting
cuong s lanh vét thvong, dic biét trong hau sang thvong hay hau phau maén.
Sir dung dwong uéng Rau mé co tac dung diéu tri loét da day - ta trang do stress
\WHO Monograph on Selected Medicinal Plants, Vol 1], Cac san phdm cla Rau ma con
guoc dung trong bénh tinh mach mén. [Pointel, J.P.; Boccalon, M.D.; Cloarec, M. et al.
Angiology (1987) 38, 46-50].

Ngoai ra, Rau méa con dugc sl dung trong diéu tri cac vét loét do bénh
phong, eczema, cac réT loan tinh mach. Rau ma ciing c6 tac dung gidm viém & 0
bénh nhan xo gan.

Trong y hoc ¢co truyén céac nwdc, Rau ma dwgc st dung trong diéu tri nhiéu
loai bénh khac nhau. Nhan dan ta ding Rau ma lam rau séng dé an. Nwdc rau
ma la loai nudc gidi khat pho bién & cac tinh phia Nam. Kinh nghiém nhan dan
cho rdng Rau ma co tac dung giai nhiét, giai doc, thong tiéu, ding dé chiva s6t,



Saponin va duwoc liéu chira saponin

rom say, man ngta, cac bénh vé gan, tho huyét, di long, ly, viém hong, viém phéi
quan, viém duong tiéu tién.

Trong doi song, Rau ma thuong dwoc dung twoi lam nwdc gidi khat, ché
bién cac nuy6c sdm mat cung voi cac dugc liéu khac hay dung lam rau xanh.
Dugc liéu dwoc dung twoi bang cach xay véi nwde sbi dé ngudi, loc ldy dich, thém
dwong dé ubng. Ngay dung 30 - 40g.

6 Madagascar va An B9 ngudi ta diing Rau ma dé chira hi. Ndam 1956, Boiteau va
Ratsimamanga cd thtr dung asiaticosid diéu tri hti va lao da.
Céc ché phdm Rau m4, saponin toan phan dwoc dung dwéi dang thuée bot, thude m3,
thuéc phun mu, thude tiém duwéi da hodc vién nén.
Phong bao ché Syntex ctia Phap c6 cac biét duegc Madecassol dudi dang vién chiva 10
mg cao chudn do clia Rau m4, dang thuéc m& maéi 6ng chira 0,1 g cao va 6ng tiém moi
ong chira 20 mg cao. Madecassol dang thuéc vién va thu6c tiém duoc chi dinh trong
cac truong hop réi loan tuan hoan tinh mach va céac réi loan lam cham Ién seo.
Trén thi truong, ngudi ta thuong siv dune cac cao chiét Rau ma c6 thanh phan xac
dinh va On dinh (cao dinh chudn). Tuy theo nha san xuét, thanh phan cla cao Rau
ma dinh chudn (TECA), phan doan triterpen toan phan (TTF), phan doan triterpen
toan phan Rau ma (TTFCA), ¢6 thé thay ddi nhung thanh phan chinh thwong gom
acid asiatic, acid madecassic va asiaticosid. Trong TTFCA, ham lugng acid asiatic va
madecassic tuong dwong nhau va bang 30%, 40% con lai la asiaticosid.

NGU GIA Bi CHAN CHIM
Cortex Schefflerae heptaphyllae

Dugc liéu 1a v than phoi khd hay sdy
kho cla cay Ngi gia bi chan chim hay con goi
tat 1a cay chan chim - Schefflera heptaphylla
(L) D.G. Frodin (=Schefflera octophylla
(Lour.) Harms.), ho Nhan sam - Araliaceae.

Pic diém thuc vat

Cay cao 2 -8 m, c6 1a moc so le, 14 kép
hinh chan vit voi 6 - 8 la chét cd dang nhw
chan chim do d6 ma c6 tén goi. Cubng la dai 6
- 30 cm. L& chét nguyén, hinh trieng thudn
dai, dau nhon dai 7 - 20 ¢cm, réng 3 * 6 cm.
Cudng la chét ngdn 1,5 - 3 cm. Cum hoa chim
tan. Hoa nhé mau trang, s6 canh hoa va nhj
bang nhau, thuong la 5. Bao phdn 2 6, bau ha
€6 5 -6 6. Qua hinh cau, dwong kinh 3 -4 mm,
khi chin c6 mau tim sdm den, trong chita 6 - 8
hat. Cay moc tw nhién & cac rirng cay bui hodc
ti6i hoang.
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Trong trot thu hai va ché bién

Cay c6 thé trong bang dam canh. Thu hoach bang cach bdc vé dé co chiéu
dai khoang 20 cm, rong 5 cm, cao so qua dé bo bat 16p vé thd & ngoai, phoi trong
ram, U la chu6i 7 ngay, thinh thoang dao cho déu dé néi mui thom roi ldy ra
phoi hodc sdy nhe cho kho.

Thanh phan hoéa hoc

Vé than

Saponin: cac saponin nhém ursan va olean. Cho dén nay, c6 12 saponin
chia ra 6 cdp twong ¢ng voi ursan-12-en glycosid va olean-12-en glycosid da
biét. Nghién ctru cac glycosid nay c6 si tham gia clla cAc nha nghién ctru Viét
Nam. Tran Van Sung va cong sy (1992) da xac dinh dwoc sw c6 mat cla
asiaticosid trong vé than Ngi gia bi chan chim cla Viét Nam v&i ham luwgng
0,0594. Asiaticosid la glycosid da biét trong Rau ma.

Ngoai ra, trong vé con c6 mot it tinh dau (0,8%)-

Urs-12-en glycosid

R1 R2 R3 R4
1 OH P-0H chdh CH,
3 OH P-OH CHO CH,
5 H 3-0 -Aa CHjOH c¢h ~
7 H a -0H COOH  ¢ch3
9 H 4-0 -Glc2- Gal2- Glc  CH, ch”®
11 OoH P-OH CHj CHjOH
Olean-12-en glycosid
R R. R3 R4
2 OH P-OH CH20H CH3
4 OH a-OH CHO CH3
s H p-0-Ara CH20H CH3
s H a-OH COOH CH3
w0 H p-0 -CGlc2- Gal2-Glc CH3 CH3
12 OH P-OH CH3 CH20H

La

Thanh phan saponin trong 1a chd yéu la nhém lupan, trong dé chat co
ham lwgng cao nhat (5%) la acid 3a-hydroxylup-20(29)-en-23,28-dioic;.ngoai ra
con co acid Ba, lla-dihydroxylup-20(29)-en-23,28-dioic; acid 3-epi-betulinic;
acid betulinic 2-O-sulfat; acid 3-epi-betulinic  3-0-/3-Z>-glucopyranosid;
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3a-hydroxylup-20(29)-en>23,28-dicic =~ 28-0-[«-L-rhamnopyranosyl'(I->4)-/?-Z)-
glucopyranosy :(I-»6)]-p-D-glucopyranosid (14).

Lup-20(29)-en glycosid
R1 R2

w

R4

R
13 H COOH H COOH
14 H Glc6- Glc4- Rha H COOH
15 H Glc* - Glc*- Rha  OH COOH
16 H Glc* - Glc*- Rha H ch3
17 soa- Glc* - Glc4-Rha H CH,
18 p-0-Glc Gle®- Glc4- Rha  H ch3
19 P-D-6'GIcA GIc8-Glc4-Rha H ch3

Ngoai ra trong 14 con c6 mét it tinh dau.
Kiém nghiém
Pac diém cla duoc lidu

Manh v 5 x 20 cm, hoi cong. Duoc liéu da cao 16p vo ngoai dé 16 16p trong
mau nau nhat, 16m d6m xam. Mt trong nhdn, mau vang nau nhat. Mt cét
ngang day 0,5 - 1.cm phia ngoai I6n nhén nhu cé san, 16p trong cd sgi x0p va dé
tach doc.

Viphau

L6p ban con lai gdm nhiéu 16p .té bao hinh chir nhat ndm ngang, mang hoi
day xép chdng Ién nhau thanh ddy xuyén tam rat déu. C6 chd bi bong va nét
rach. Tang phat sinh ngoai gdbm mot 16p t€ bao hinh chir nhat nam ngang, xép
déu dan. Mo crng xép thanh vong lién tuc sat tang phat sinh ngoai. T€ bao mo
ctrng hinh chir nhat ndm ngang, thanh day, khoang hep, xép thanh diy déu
ddn. M6 mém vé gdom té bao c6 mang hoi moéng, hoi bi det theo hwéng tiép
tuyén. Tng quing trong mé mém c6 nhirng té€ bao moé cling hop thanh dam hay
ding riéng lé véi té bao hinh nhiéu canh, mang day, khoang té bao hep, cé éng
trao déi. Trong mé mém con cé Ong tiét rai rac. Lop libe day chiém 2/3 bé day
cla vo. TE€ bao liber mang méng, sgi liber xép thanh dam xen k& va xép thanh
nhiéu tang trong liber. T€ bao sgi tron, khoang té bao hep. Tinh thé calci oxalat
hinh thoi rai rac canh bé soi. Vung libe ¢ céac tia rudt xuyén qua. Trong libe
cling c6 6ng tiét.

B6t: mau vang, nhiéu té bao mé cirng mau vang nhat, hinh chit nhat hoac
nhiéu canh, c6 loai mang rat day, khoang hep, c6 loai khoang réng, c6 6ng trao
déi r3, ding riéng 1é hay tu hop thanh tirng dam. Soi c6 mang day, da s co
khoang hep, ¢d 6hg trao ddi rd. T€ bao ban xép déu dan, hinh nhiéu canh, mang
day. Té bao mé mém hinh nhiéu canh mang moéng. Tinh thé calci oxalat hinh
chitr nhat, hinh 1ap phuong, kich thuéc khodng 40jim. Hat tinh bdt nhd, dwong
kinh 4 - 16 )im.



Saponin va dugc liéu chira saponin

Pinh tinh

Ly 2g bot duoc liéu, cho vao binh nén, thém 10 ml cdn 90%, dun sbi, lac
déu va ioc. Lay 2 ml dich loc vao éng nghiém, thém 0,5 ml anhydrid acetic,
thém tlr tir theo thanh dng 0,5 ml acid sulfuric ddm dac, 16p ph&n céach gilra hai
I6p dung dich ¢6 mau dé nau.

Ldy it bot dwoc liéu cho vao éng nghiém, thém nw6c, dun néng 10 phat
trén bép céch thly, loc. LAy dich loc cho vao 6ng nghiém, 1&c manh theo chiéu
doc Ong, c6 bot bén trén 15’.

Cong dung
Trong y hoc ¢6 truyén dung dé lam thubc théng tiéu, chita phu thiing,
chira phong thap. Thudc bd, gilp tiéu héa. Ngay dung 12 - 20g.

NHAN SAM
Radix Ginseng

Ré cl ché bién clia cdy Nhan sam (con duoc goi 1a sim Cao .ly hay sam
Triéu Tién) - Panax ginseng C.A. Meyer, ho Nhan sam - Araliaceae.

Pac diém thuc vat

Cay nho, cao 30 - 50 cm co6 thé song trén 50
nam, Cav mang & ngon mot vong 4 - 5 l1a. Cubng la
dai. L4 kép chan vit. L4 lGc dau cé 3 14 chét vé sau co
5 14 chét; hai 1& chét ngoai nhé hon cac 14 chét 6 giira.
Mép la c6 rang cua. Cay trong thi ra hoa vao ndm thi
3 vao mua ha; tlr diém gitra cla vong 1a nhé 1én mot
truc cao chirng 10 cm mang hoa mau trdng nhat
nhom hop thanh tan don. Hoa déu 5 céanh, 14 dai 5
rang, 5 nhi. Bau ha, 2 6. Qua hach, mau dd gan hinh
cau. Ré ci thuvong phan thanh nhiéu nhanh tréng
nhu hinh nguoi nén co tén la Nhan sam. Bai khi co
nhitng cd sam c6 kich thwéc rat Ién nang dén 300 -
400 g. Nhan sam
Pia Iy va tr6ng trot Panax ginseng CA Meyer
Moc hoang va dugc trong & Triéu Tién, dong bac Trung Quédc, Lién X6 ci.
Viéc trong trot Nhan sam rdt cong phu (twong tuw nhw Tam that, xem bai sau),
sau 5- 6 ndm moi thu hoach. Dat phai tét. Cay wa béng ram. Thu hoach vao
mua xuan va mua thu. Nguoi ta cho rang loai moc hoang c6 gia tri hon loai
trong. Hién ta van phai nhap sam tir Trung Quéc va Han Quéc.



Saponin va dugc liéu chira saponin

Ché bién
Trong y hoc ¢6 truy&n nguoi ta phan biét hai loai chinh: Hong sam va
Bach sam.

Hong sam: chon cii mam to, nang trén 37 g, rira sach dat cat, cho vao noi
chung chin trong khoang 2 gio, sau do sdy hodc phoi khd. Sau khi ché bién, tinh
bot trong ré bi chin va khi kho c6 thé chdt nhu sirng, ¢t c6 mau hong, mui thom,
vi ngot hoi dang. Ci sdm hinh thoi hodc gan nhu hinh tru, phan trén va phan
dwdi hoi thét lai. Phan ‘dau’ tic la c6 re, doi khi trong rd vét seo clia than. Re
doi khi phan nhanh trong nhuw canh tay, phan dwéi c6 2 hodc 3 nhanh tréng nhu
chéan. Cu cang to cang gia tri.

Bach sam (hodac Buwong sam): nhirng ct sam khdéng da tiéu chuan ché
HOng sdm thi ché Bach sdm. Sau khi rira sach dat cat dem nhing vao nwéc soi
vai phat, sau d6 tdm duong vai ngay roi phoi hodc sdy 6 nhiét do khong qua 60°.
Duoc liéu sau khi ché bién c6 mat ngoai mau trang nga, mém, thuong co tinh
thé dwdng bdm bén ngoai, mat bé mau trang nga va xop, mui thom, vi ngot.

Ngoai ra. ngudi ta con phan thanh cac loai khac véi tén goi khac nhau:

Sinh sai sam la loai sim dé nguyén vo, sau khi loai sach d4t cat chi phoi kho.

Dai luc sam la loai sam ché bién ¢ nhiing vao nuwéc soi vai phut roi 1dy ra phoi.

Tu sam Ia ré con cdia ct sam.

Nguwoi ta ciing phan biét vién sam la loai trong phoi hay dd roi phoi hay sdy khd, da

son sam la loai moc hoang phoi khé.

Con c6 cac dang ché phdm thong dung nhu tra sam: dich chiét sam bao ché dudi dang

tra hoa tan, nwdc sam, dich cat sam hay cao sam.

Thanh phan héa hoc
Saponin

Thanh phan chinh trong Nhan sadm la cac saponin triterpenoid nhém
dammaran goi chung la ginsenosid. Ham lwgng saponin trong ré ci chinh vao
khoang 3,3%. 0 ré con ham lvgng saponin co thé tdi 6,4%. Ré sam trong cd ham
lvgng saponin thdp hon sdm moc hoang.

Tredc day, khi thiy phan cac glycosid bang acid nguoi ta thu duoc 2
aglycon chinh la panaxadiol va panaxatriol. vé sau, nguoi ta xac dinh lai va
nhan, thdy réng cac aglycon trén 1a cac artifact vi dwdi tac dung cla acid, mach
nhanh bi dong vong. V6i phuong phap thiy phan bang enzym hodc hoa giang
dac biét dé cat phan dwong ma khéng anh. huéng dén phan aglycon, nguoi ta
thu duwgc céc aglycon that la protopanaxadiol (= dammar-24-en-3-P-12-3-20-
triol) va protopanaxatriol (= dammar-24-en-3p,6a32p,20-tetraol). Trén30
saponin da duoc phan lap tir ré ci. Phan 1on cac saponin trong ré ci Nhan sam
duogc goi la ginsenosid Rx theo cach goi clia cac nha khoa hoc Nhat Ban, voi
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phan x thay d8i cho cac saponin khac nhau. Bang dwdi day la mot s8" saponin

trong ré Nhan sam da biét cu truc:

Gingsenosid Ra,
Gingsenosid Ra:
Gingsenosid Ra3
Gingsenosid Rb,
Gingsenosid Rb:
Gingsenosid Rbs
Gingsenosid Rc
Gingsenosid Rd
Malonyl-gingsenosid Rb,
Malonyl-gingsenosid Rb:
Malonyl-gingsenosid Rc
Malonyi-gingsenosid Rd
Gingsenosid Rg, (20S)
Gingsenosid Rg3(20 R)
Gingsenosid Rhj
Gingsenosid Rs,
Gingsenosid Rs2
Quinquenosid R,
Notoginsenosid R4

R 1

Glc3Glc
Glc-Gle
GlcsGic
Glc"Glc
Glc*-Glc
Glc™-Gte
Glc2Glc
GlcGtc
Glc.-Glc6Ma
Glc"-Glc*Ma
Glc2Glc6-Ma
GlczGlc6-Ma
- GlesGle
Glc2Glc
-Glc

- GIN-GlcMAc
- Gle"Gkr-Ac
- Glc*-Glc6-Ac
- Glc2Glc

Rz

Glcs-Ara (p)4Xyj
Glc6Ara (f)2-Xyl
- Glcs-Glc3 Xyl
Glc6Glc
Glc6Ara (p)
GlesXyl
Glc*-Ara (f)

- Glc

Glc6-Glc
Glc6Ara (p)

- Gle®-Ara (f)
-Glc

- H

- H

- H

- Glc6Ara (p)

- Glc6Ara (f)

- Glc6Glc

- Glc6GlctXyl
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R1 R, rs
Gingsenosid Re -H - Glc*-Rha - Glc
Gingsenosid Rf - H - Glc"Glc - H
20-gluco-ginsenosid Rf - H - Glt*-Glc - Gl
Gingsenosid Rg, - H - Glc - Glc
Gingsenosid Rg: (20S) - H - Glc™-Rha - H
Gingsenosid Rg: (20 R) -H - GI*-Rha - H
Gingsenosid Rh, (20S) -H - Glc - H
Gingsenosid Rh, (20 R) - H -Glc - H
Notoginsenosid R, -H - Gler-Xyl - Glc

Cha thich: Ma = malonyl, Ac = acetyl. Cac don vi duwong, xem chu thich 6 phan dai cwong vé carbohydrat.

Ngoai ra, trong ré cl con c6 1 saponin c6 phan genin la acid oieanolic duoc
goi tén la ginsenosid Ro (= acid cieanolic + 2 glucose + glucuronic acid) ¢ ham
Tuwgng trong cd tr 0,2 - 0,4%.

Céc saponin dwgc xem la quan trong nhét trong Nhan sam bao gdm Rbj,
Rb2 Rc, Rd, Rf, RgX va Rg2.Nhitng saponin c6 ham cao nhét trong Nhan sam la
RbI Rb2va R&.

Qua trinh ché bién Hong sam ciing anh huédng dén thanh phan va 6" lugng
cla cac saponin. Hau hét cac saponin trong ci Nhan sdm déu cé trong Hong
sam. Tuy nhién, modt s6 saponin nhw 2&(7?j-ginsenosid Rg2 20(S) va 20(R)-
ginsenosid Pvg3 20(S) va 20(7?>ginsenosid Rhj va ginsenosid Rh2 la nhirng
saponin dac trung cla Hong sam.

Céc nha Khoa hoc thudc Lién X6 cl goi tén cac saponin trong Nhan sam véi tén

panaxosid A - F. Cac panaxosid khong tring MOl cac ginsenosid c6 cing phan tén

phu. Vi du Panaxosid A khong phai la ginsenosid Ra ma la ginsenosid Rg,

Cac thanh phan khac: tinh dau (eremophyllen, /7-guriunen, e-muurolen,

y-patchoulinen, aroma-dendren, alloaromadendren...) chi€ém 0,05% - 0,25%, cac hop

chdt polyacetylen (panaxynol, panaxidol, panaxytriol), vitamin BI, B2, cac
phytosterol 0,029%, cac hgp chat duwong don, oligosid va cac glycan. Ngoai ra, con cé

cac peptidoglycan (cac panxan A mL, Q - U).

La Nhan sam ciing c6 chra saponin loai dammaran. Mot s8' saponin cé aglycon la

protopanaxadiol nhv gingsenosid Rbj, Rb2, Rc, Rd, F2 M6t sb saponin cé aglycon la

protopanaxatriol nhu gingsenosid -Re, Rg!, Fi, F3

Trong nu hoa, ngodi 17 ginsenosid con c6 cac floralginsenosid A - Lb.

Ngoai ra trong la va than con cd6 mot lugng nhd flavonoid (kaempferol, trifolin,
panasenosid).

Trong hoa va nu hoa, trong qua Nhan sam ciing cé chra mot sé ginsenosid.
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Kiém nghiém

Viphau

Lop ban gdbm 4 -5 hang té bao. M6 mém vo gom té bao thanh moéng, chira
tinh b6t hinh cau. Trong phan mé mém va liber cé cac éng ti€t (mat cat ngang
ong tiét hinh bau duc). Cac 6ng tiét vong ngoai thi lon hon cac 6ng tiét vong
trong. M6 mém c6 tinh bdt va calci oxalat hinh cau gai. Mach go xép thanh tirng
dam rai rac, dwong kinh ctia m6t mach go tir 15 - 40 um. Tia mot rong.

B6t: nhiéu hat tinh bot riéng 1&, hinh dang thay déi, duong kinh 4 - 20 am.
Mang mach mang va mach thang. Manh mé mém véi 6ng ti€t mau vang. Tinh
thé calci oxalat hinh cau gai. Manh ban gom té bao nhiéu gdéc, mau hoi nau.

Pinh tinh

Nhé I1én bot dugc lieu 1 giot acid sulfuric dam ddc, sau 1- 2 phat sé xuét
hién mau dd gach, chuyén sang tim dd roi tim.

Nho 3 - 4 giot nudc sic duoc liéu vao mot 6ng nghiém, lam bbc hoi trén
cach thdy dén khd. Nhé Ién can 0,2 - 0,4 ml dung dich benzidin 0,01% trong
acid sulfuric dam dac, sé xudt hién mau do gach sau chuyén sang tim da.

Thém vao nwdc sac 1:5 mot vai giot dung dich bac nitrat, s& xuat hién mau
hong va sau 24 gio thi cé tha vo dinh hinh mau do.

Sac ky 16p mong:

Chuén bi dich chiét: bot Nhan sam (1,2 g), chiét bang methanol - nuoc
(8:2) (tt/tt, 100 ml). Dich chiét dem b6c hoi dugi ap suét gidm dén kho. Phan can
duwoc hoa tan lai trong nwéc (50 ml) rdi chiét cac saponin bang n-butanol bdo hoa
nuéc (25 ml X 3). Phan dung mdi hitu co dem boc hoi dudi 4p sudt gidm, phan
c&n dem hoa tan trong 1 ml methanol, dua lén ban sic ky 15 Jil dich chiét thanh
vach 1cm.

Chét hép phu, hé dung mdi khai trién va thuéc thd hién mau (theo J. F.
Plenard):

- Chét hap phu: silicagei G
- Cac hé dung moi tach tot:
+ DMt: AcOEt - For-OH . H2 (80:16:24)
+ DM2 CHC13- MeOH - HD (65:35:10) (diing lop dudi)
+ DM3 n-BuOH - EtOH (10: 2) (bdo hoa nuéc trwde khi dung)
Néu sic ky hai chiéu, dung cip hé dung méi:
+ DM2
+ n-BuOH - AcOH - HD (40:20:10)
- Thudc thk: Antimoin trichlorid (dung dich bdo hoa/CHCI3, acid sulfuric
10% /nuéce.
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Séc ky léng cao ap:

Sac ky léng ap sudt cao la phwong phap hién nay duoc st dung nhiéu
trong dinh tinh, dinh lvgng saponin trong Nhan sam. Nguoi ta cd thé thic hién
dinh tinh 1 thanh phan hay doéng thoi nhiéu thanh phan trong hén hop. Pha
tinh thwong dung la pha dao RP-18, hé dung mdi s dung la hén hop nwéc *
methanol, nudc - acetonitril ¢c6 hay khong c6 dung dich dém; isocratic hay
gradient dung mdi. Phrong phap phat hién gom xac dinh chi s3'khic xa, phd
hdp thu t&r ngoai (thwong 6 viing séng ngan 210 - 195 nm), hay tan xa bay hoi.
Detector ¢6 nhiéu wu diém nhat hién nay la detector khéi pho cd xu hudng duoc
st dung nhiéu.

S&c ky khi:

Viéc st dung séc ky khi - 16ng dé phat hién va dinh lvong panaxadioi va
panaxatriol cling dwoc 1 s6 tac gid st dung. Sau khi thuy phan saponin,
panaxadiol va panaxatriol ty do hodc sau khi siian héa duoc phan tich sic ky

khi trén c6t VOl pha tinh OV-lol; khi mang la mto, chuong trinh nhiét ti
230 - 300°c, detector ion héa ngon Ira (theo J. F. Plenard).

Téc dung duwoc ly
Ginsenosid hodc dich chiét tir Nhan sam c¢é nhi*tng tdc dung sau:

Khang histamin: ngan ngira hién twong co that rudt chd gay ra do tiém
histamin phosphat.
- Khang cholin: giam co that rudt cta chudt lang cd 1ap khi gay co thét bdi
acetyl cholin.
- Giam lwvgng cholesterol cta huyét thanh thi nghiém trén chuot.

- Té&c dung lam giém hoat dong nhwng lai lam thic tinh, trén chudt lam
thi nghiém thdy nam nhiéu nhwng nga it.

- Cétac dung chong stress & chudt thi nghiém.

- Tang kha ndng nhan biét va tri nhé clia chudt.

- Trén huyét 4p cé hai giai doan nang va ha.

- Tac dung kich thich téng hop ARN trén ganchudtcongnéu tiém
ginsenosid vao mang bung 4 gi¢ trwvdckhi tiémcéac chat tién  sinh (acid
orotic-6,4C va phosphat c6 danh déu). Cac nha nghién ctu Nhat dé ché
dung dich tiém hon hop ginsenosid (tr 100g Nhan sam chiét dugc 1,2 g
hoat chat) cd tac dung kich thich téng hop ARN.

- Téac dung chuyén glucose thanh glycogen, ngén nglra hién tugng giam
glycogen, ATP hodc creatin phosphat va ngan ngtra hién tuong tang acid
lactic va acid pyruvic trong co cta chudt cong thi nghiém bdng phwong
phéap cho chudt boi, do d6 cung cdp nhanh chéng nang lwvong cho co hoat
d(f)r]g. Qinsenosid ¢6 tac dung tdng strc néu duwa thudc vao da day chudt
nhat trang truvéc khi lam thi nghiém cho chu6t chay dén kiét stc.
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- Tang bai niéu kem thai uré.

- Téng tac dung bao vé cothé doi vai bic xa tét hon ionol.

- Tac dung giam s6t, giam dau do thap khép.

- Téac dung tang tinh duc, Ginsenosid Rc c6 tdc dung tang tinh linh dong
cla tinh trung.

- Téac dung kich thich mién dich.

Dich chiég Nhan sam co6 tac dung kéo dai thoi gian séng cla chudt thi
nghiém bi nhiém trypanosom; c6 tdc dung ngan ngira cdn s6t cla thé thi
nghiém bi nhiém vi khudn thwong han va phé thwong han, co tic dung lam
gidm do viém trén chan chubt thi nghiém.

‘ Thi nghiém trén nguoi dung dich chiét Nhan sam da duoc tiéu chuén héa
bang ham lugng ginsenosid, da chitng minh dich chiét Nhan sam cé su cai thién
rat rd vé tinh than cling nhu thé lvc. Thi nghiém trén nguoi cé tubi cho thay cé
s nang cao tuan hoan mau trong tim va nédo, do do6 tang dugc khd nang iam
viéc, lam giam sy maét tri nhé.

Cac cé4c poiypeptid (GP) va glycan (panaxan A - E) cla ré ci Nhan sam c6
tac dung ha duong huyét. Panaxan A va B c6 tac dung tdng st dung glucose cla
gan, panaxan B kich thich tiét insulin & tuy. GP c6 tdc dung gidm dudng huyét
va glycogen & gan.

Ginsennosid Rdva céac floralginsenosid M, N, o va p trong nu hoa cé tac
dung ngan nglra cac t6n thwong mang nhdy da day gay bdi rueou va
indomethacin

Doc tinh cta saponin Nhan sam rat thap, LD50= 765 mg/kg & chudt (tiém
mang bung).

Qua Nhan sam ciing c6 nhirng tac dung dugc ly dang chd y. Qua Nhan
sam cho tac dung ha dudng huyét manh hon so véi ci va chi cd dich chiét qua
cho tac dung chdng béo phi rd rét trén chudt nhit [Dey L et al., Phytomedicine,
2003; 10(6-7) 600-605].

Céng dung

Nhan sam dugc dung tr 1au doi & cac nwoc A Bong va da dugc dua vao
Droc dién mot sO6 nwdc. Nhan sdm dwoc ding chl yéu dé phuc hdi siic khoe
trong céac treong hgp suy nhuoc co thé sau khi 6m nang, lam viéc qua stc va
mét moi, mat tap trung.

Ngoai ra Nhan sadm con dugc dung trong cac trwong hop liét dwong, lanh
duc, an khodng ngon, suy yéu duong tiéu héa. Nhan sam co tdc dung chdng ldo
héa, chéng stress, chita xo vira dong mach, bénh tiéu dwong, lipid méau cao, gan
nhiém ma.



Saponin va duwgc liéu chira saponin

Ding Nhan sam thi nang cao kha nang lao dong bang tri oc, kha nang tap
trung tw twdng va ting tri nhé, tdng cwong mién dich ddc hiéu cta hé théng dé
khang cla co thé.

Mot s6' nghién clu clia céc tc gia Han Qudc cho thdy Nhan sam, dac biét
la Hong sam c6 tac dung lam gidm nguy co ctia mdt so' loai ung thw.

Céach dung: dung duwéi dang con thudc, nwdc chung cach thly, thude bot,
hodc dudi dang cao chiét trong cac dang thudc hién dai. Ngay dung 2 - 6g. Hién
nay trén thi truodng thong dung la loai tra tan.

L& Nhan sam cling st dung.

Ghi chu:

Gan day, trén thi trudng cac nwéc Bong Nam A xuét hién ché phdm Rh2 Ginseng voi

thanh phan 1a saponin Rh2, cong dung tang cueong mién dich va hd trg diéu tri ung
thu, chai 30 vién nang mém.

Céc cao Nhan sam dinh chuén trén thi truong thuong chira 4 hay 7% saponin toan
phan. Cao chiét Nhan sam dinh chuén thuong duoc biét 1a G115 véi 4% saponin toan
phan la thanh phan chinh cla biét dugc Pharmaton® (Pharmaton SA, Lugano, thanh
vién clia Boehringer - Ingelheim GmbH).

Ngoai Nhan sam, trén thi treong thé gigi, nguoi ta con st dung sam My (American
ginseng) 1a ré cay Panax quinquefolium L., moc 6 B&c My (Hoa ky, Canada) hay sam
Nhat (Japanese ginseng) la ré cay Panax japonicus (T. Nees) ¢. A. Meyer v6i nhiéu
thr khac nhau moc tai Nhat Ban va Nam Trung Qudc.

Céac saponin chinh duwgc phan lap tr sam My dugc dat tén la cac panaquillin A - G.
Céc phan tich hién dai vé sau chirng minh sdm My c6 nhiéu chat trung véi cac
ginsenosid ctia Nhan sam vi du nhu Panaquilin B 1a hdn hep cla ginsenosides Rbl
and Rb2, panaquilin ¢ la ginsenosid Rc, panaquilin D la ginsenosid Rd... Ham lwgng
saponin trong sam MYy thuwdong cao hon Nhén sam. Saponin chinh trong sam MYy la
ginsenosid Rbi.

Céc saponin trong ré sam Nhat c6 thanh phan
sapogenin la protopanaxadiol, protopanaxatriol,
ocotillol va acid oleanolic. Céac saponin thuéc nhém
acid oleanolic la cac chikusetsusaponin Ib, 1V, IVa
va V  (ginsenosid Ro).. Cac sapogenin
protopanaxadiol c6 ginsenosidRe, Rgj, Rg, Rfj
notoginsenosid R2 chikusetsusaponin ¥2, L10.. Céac
saponin protopanaxatriol véi cac ginsenosid Rbl,
Rb2, Rc, Rd, chikusetsusaponin la,
chikusetsusaponin I11. Cac ocotillol gdm majonosid
Ru R2va cac pseudoginsenosid. Ham lwgng saponin
trong sdm Nhét co thé t6i 5% trong doé cac saponin
c6 cdu trdc oleanolic c6 ham lwgng cao nhat.



Saponin va dugc liéu chra saponin

TAM THAT
Radix Notoginseng

RE c0 phoi kho cia cdy Tam thét - Panax notoginseng (Burk.) F. H. Chen,
ho Nhan sam *Araliaceae.

Pac diédm thuyc vat

Cay thao sbéng nhiéu nam, cao khoang
0,5m. Than don, 14 kép hinh chan vit, cuéng
la dai, moi 14 thudng o6 3 - 514 chét, mép la
6 khia rdng cua nhd, trén gan chinh rai rac
c6 léng cling bién thanh gai. Cum hoa tan
don, hoa mau xanh nhat. Qua khi chin mau
do. Hat hinh cau.

Phéan bo'trong trot

Tam that la cay thudc da dugc trong tir
lau doi & Trung Qudc, chd yéu & tinh Van
Nam. Cay Tam théat duoc tréng & mot s8'tinh
clia nwéc ta giap gi6i v6i Van Nam nhu Lao
Cai (huyén Muong Khuong, Bat Sat), Cao Tam that
Bang (Thong Néng), Ha Giang (Pdng Van) c6  Panax notoginseng (Burk.) F.H. Chen
thé cling xuat x& tlr Van Nam.

Mudn tréng thi dat phai dugc bon phan va chudn bi kv tir mot nam trudec,
chon dat thoat nudc, chia thanh luéng, can phai lam gian dé che nang va dé git
dé &m can thiét. Vao khoang thang 11-12 thu hat & nhitng cay dd moc 3 - 4
nam, xat bo 16p thit qua, rira sach, dé rdo, thém it tro va gieo ngay vao vuon
wvom. Thang 3-4 ndit sau cdy méi moc. Khi ciy dwgc mot tudi thi bléng cay con,
cét bod 1a gbc trong vao vudn chinh. Sau 4 - 5 nam c6 khi dén 7 ndim mai thu
hoach. Cay cang lau nadm ré cd cang to. Cay rat dé bi sdu bénh nhét la cay non
vao thang 3-5, can. phun thudc dé phong trir.

Pac diém duoc liéu

Duoc liéu sau khi ché bién c6 hinh dang
thay déi, thwong hinh con quay hay hinh ct
ca rot dai 2 - 6 cm, dwong kinh 1 - 4 cm. Mt
ngoai mau ndu xam hodc vang xam, cd nhirng
nép nhan doc gian doan va cac vét seo, vét
tich con lai cla ré nhanh. Phan trén xung
quanh vét seo cla than c6 nhirng u nho I6i ra. Cli Tam that sau khi ché bién
Thé chét cirng chac, vi thoat dau hoi dang sau
hoi ngot.
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Chébién

CU dugc thu hai vao mua thu, trudc khi cay ra hoa, dao vé rira sach, cét ré
nhanh dé riéng, phoi sy cho dén kho (do6 &m khoang 12%) roi phan loai. Hién
nay trén thi tredng phan thanh nhiéu loai. Loai cl to nang khoang 10 - 12g, khi
chat ngang cl ¢c6 mau vang nau la loai t6t. Khi ding dem hdp cho mém roi thai
miéng. Co khi duogc liéu dugc xay thanh bot dé udng.

Thanh phan hoé hoc

Thanh phan hoa hoc chinh ctda Tam thédt la cac saponin thuéc nhém
dammaran ma phan aglycon chi yéu ciing 1a 2 chat (20'S)-protopanaxadiol va
(20S)-protopanaxatriol nhu & Nhan sam. Trén 50 saponin da dwgc phan lap.
Sau day la céc saponin cd trong ré ci:1

Céc saponin c6 phan aglycon la (20S) protopanaxadiol: G-Rbx G-Rb2 G-
Rb3 G-Re, G-Rd, G- Rg3 Gy XVII, N-R4 N Fa.

Céc saponin c6 phan aglycon la (20S) protopanaxatriol: G-Re, G-Rf, G-Rgj,
G-Rg2 G-Rhi, 20 Glc-G-Rf, N-RIf N-R* N-R3 N-R6.
Trong do, cac saponin chinh la N-Rj, G-Rgl G-Re, G-Rbj, G-Rc, G-Rb2G-Rb3
va G-Rd.

Trong Tam théat con c6 cadc hop chat polyacetylen nhv (falcarindiol va
panaxytriol) va polysaccharid. Polysaccharid dugc xem la thanh phan cé tac dung
didu hoa mién dich trong Tam théat. [Ying z. et al. Phytochem. (2005) 66(9) 1067-76]

Céc bd phan khac ctia cay nhu ré con, 14 hoa déu cd saponin nhém dammaran da duoc
biét nhw sanchinosid trong ré con, oxepan trong la va hoa. Trong hat khdng c6
saponin.

Ham lwgng saponin toan phan trong Tam théat la cao nhéat trong sé cic loai panax st
dung lam thudc. Saponin toan phan trong c c¢é thé >8% Trong dé, ham lwong G-Rbl
18%va G-Rgl 1,9% hay hon.

Thanh phan saponin & b phan khac nhau trong Tam that thi khac nhau. Phan dudi
mat dat ¢ saponin thudc ca 2 nhdom protopanaxadiol va protopanaxatriol. Trong la va
hoa chi chtra cac saponin cé cdu tric protopanaxadiol, dac biét la cac ginsenosid R,
Rb2 va Rb3 vén c6 rat it trong phan dwoi mat dat. Phan than cé thanh phan saponin
trung gian gita phan dwdi mat dat va phan 4, hoa. [J. ofPkarm and Biomed Anal. 41(5) 159-
1601 (2006)]

1 G= Gingsenosid, Gy: gypenosid, N= notoginsenosid
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Kiém nghiém

Vi hoc

Vi phau: ct c6 10) ban gébm 4 - 5 hang té bao. Trong mdé mém vd c6 cac dng
tiét. Té bao md mém €6 chira tinh bt va tinh thé calci oxalat hinh cau gai.
Tugng tang. BO liber gb phan cach béi tia rudt.

BOt: mau trdng nga, néu c6 mau vang xam la loai t6t. Nhiéu hat tinh bot
hinh cau gai hay hinh da giac, duong kinh 3 - 20 Jim, doi khi c6 hat kép 2 3
hodc hon. Mach go phan Ién la mach mang duwong kinh 16 - 40 lim. Manh md
mém cd dng ti€t trong cd chat mau vang. Té bao ban hinh chit nhat, thanh
mong mau nau. Tinh thé Ca oxalat hinh ciu gai.

Dinh tinh

Dun 1 g bot Tam that v6i 5 ml methanol - nwéc (8:2) trong 10 phut rdi loc.
Lay 1 ml béc hoi dén khd, thém 1 ml anhydrid acetic va vai giot acid sulfuric sé
thay c6 mau vang rdi chuyén sang dd, tim, xanh roi luc xin.

Nho vai giot dich loc néi & trén 1én t& gidy thdm, lam kho, quan sat dudi
anh dén tr ngoai (365 nm) sé thdy vét co huynh quang xanh nhat. Nhé tiép 1én
vét do vai giot dung dich acid boric bdo hoa trong aceton rdi ti€p vai giot dung
dich acid citric 10%, lam kho roi quan sat ti€ép duwéi anh den tl ngoai, sé thdy
vét huynh quang mau vang luc.

Sac ky l6p mong: c6 thé thwc hién nhi Nhan sam.

Té&c dung va cdng dung

Tam thé; da duoc biét voi nhirng tadc dung dugc ly nhu sau: tinh huyét, e
ché két tap ti€u cau, khang viém, bao vé gan, lam gidm su tdng cac enzym gan
gay bdi carbon tetrachlorid.

Trong dong y, Tam that dugc coi la vi thudc cé tdc dung lam mét sy &
huyét, tac dung cam mau, giam viém, gidm dau.

Tam that dugc dung chita tri cac truong hop: ho ra mau, ndn ra mau, chay
mau cam, dai tién ra méau, tl cung xuét huyét, chan thwong. Ngoai ra tam that
cling duoc coi 1a mot vi thude bé nhu Nhan sdm rdt hay duoc ding cho phu ni
sau khi sinh né.1

Ghi cha: phu nit dang mang thai khéng nén dung.

1C6 noi trong nudc ta con 8y than ré cla mot s6 cay thude ho Girng nhu Stahlianthus thorelii Gagnep. dé
gid-lam Tam that, c&n cha y tranh nham 1an va phan biét gia mao.
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Hién nay nguoi ta biét khoang 14 loai
Panax trong va moc hoang. 0 nuwéc ta co
phat hién mot so loai thudc chi Panax moc
hoang & Sapa, Kon Tum va Quang Nam.

Loai sdm Viét Nam hay con goi la sam
Ngoc Linh) moc & ving ndi Ngoc Linh, giap
ranh 2 tinh Kontum va Quang Nam d& dugc
cac nha khoa hoc Viét Nam va Lién X6 xac
dinh la mot loai méi dat tén la Panax
vietnamensis Ha et Grushv. Loai nay dac
biét c6 than ré nhidu d6t mang seo cla
nhitng goc than moc hang nam lyi di. Chiéu
dai va duong kinh than ré thay déi tuy theo o
~ e a A R - R Sam Vit Nam
do tudi cua cay, t.hu’ong dai 25 cm, dU’OIZI.g Panax viethamensis Ha et Grushv.
kinh 1 - 3,5 cm véi cdy khoang 20 nam tudi. 1 R& 2. Phan trén mat dat
Than ré cling ¢c6 mang nhiéu ré phu. Tan
clng cla than ré c6 mot ré ci nhd mang nhiéu ré con.

Pic diém v& mat thrc vat cla loai nay duge phan biét v6i cac loai Panax
khac & chd loai nay phan lén 1a bau 1 6, mot voi nhuy, thinh thoadng ciing c6
trvong hop 2 6 nhwng khéng c¢6 3 6 hodc hon. Trai hinh than va phan 16n chi
chira mét hat trong llc céc loai khac thuong cé hai hat hoac hon.

V& mat hda hoc, cho t6i nav da cd trén 50 saponin d& dugc phan 1ap tir ré
ci Sam Viét Nam [Nguyén Minh Btrc (1993,.1997), Tran L& Quan (2001) cung cac tac gia
Nhat Ban].

Céac saponin trong sam Viét Nam c6 phan genin la ocotillol (11
saponin), protopanaxadiol (22 saponin), protopanaxatriol (17 saponin) va
acid oleanolic (2 saponin). Cac saponin phat hién lan dau trong than ré sam
Viét Nam dugc dat tén Vina-ginsenosid Rj - R%5 va ginsengnosid Rh5. Cac
saponin con lai dd dwoc biét trong Nhan sdm, sam My, sdm Nhat Ban va
trong Tam that. Riéng hemsiosid Ma3thudc nhdm olean da dugc biét trong
Hemsieya macrosperma c. Y. Wu thudc ho Cucurbitaceae lan dau tién xéc
dinh c6 trong mot cay thudc chi Panax.

Ham luvong saponin toan phan trong ré cdia sam Viét Nam cao hén Nhan
sdm va cac loai sdm khéc, trong d6 cac chat chinh la majonosid-R2 (cd thé toi
5,29%, chiém khoang 50% luwgng saponin toan phan), ginsenosid Rbl (2%),
ginsenosid Rgi (1,37%). Cac saponin nhan oleanan chi chiém mot lwong nhé.
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Ngoai ra, than ré sam Viét Nam con c6 ~-sitosterol, daucosterol (/
sitosteroi-3-O-y&-glucopyranosid), cac polyacetylen, tinh dau...

Trong la sdm Viét Nam, dd biét 19 saponin trong d6 c6 cac saponin
vinaginsengnosid-Lr L8ian dau dwoc phan lap. Ngoai ra con c6 cac phytosterol,
tinh dau...

Sam Viét Nam cé nhiéu cong dung, dang chi y la cac tac dung giai lo au,
chong tram cam, tang lwc, chdng oxy héa, viém hong hat va chong ung thu.

& Lién X6 (ch) c6 nghién clru mot s6 cay thudc cac chi khac thuéc ho Nhan
sam va thdy than ré mot s6’cay sau cung co tac dung lam thudc bé: Aralia
mandshurica Rupr. et Maxim; Echinopanax elatum Nakai; Eleutherococus
senticosus Maxim. E. senticosus con c6 tdc dung kich thich mién dich cla co thé.

Cay Ngili gia bi huong (hay Ngi gia bi gai) - Acanthopanax aculeatus
Seem. {Acanthopanax trifoliatus (L.) Merr.) c6 gai, 14 c6 3 - 5 1a chét, c6 & Lao
Cai, Lang Son... ciing duoc khai thac vo than, vd ré dung lam rugu bo.

Mot s6 cay thudc khac mang tén sdm can chd y phan biét
Béng sam - Codonopsis tangshen Oliv., ho Hoa chudng - Campanulaceae.

Day leo, bd phan diing la ré cd. Trong y hoc dan toc ¢8 truyén, Dang sam ciing duoc coi la vi
thudc bd co mét trong cac bai t_huc")c nhu tr quan, bat vi, thap toan dai bé... Dang sam ma ta
dang khai thac trong nudc la ré cli ciia Codonopsisjavanica (Blume) Hook. f.

ban sam mSalvia miltiorrhiza Bunge, ho Hoa méi -
Lamiaceae.

Cay nay déa dugc di thyc vao Viét Nam. Trong y hoc
dan tdc ¢6 truyén dung lam thude b6 mau cho phu ni,
chira rong kinh, kinh nguyét khéng déu.

Nghién cttu cho thdy Ban sam c6 tac dung chdng

déng mau Gc ché yéu td 6n dinh fibrin. Dan sam

duoc phoi hop véi xuyén khung ché duéi dang tiém

bap thit (2 ml thudc tiém twong dwong 4g mdi thi

dwoc ligu) co tac dung diéu tri bénh ton thuong dong

mach vanh. Thubc c6 tac dung tdng dung tich mau

chay qua dong mach vanh, ngédn can két tu tiéu cau, Ngii gia bi gai

phong nglra nghén mach. , Acanthopanax triioliatus(L.) Merr.
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Acid salvianolic A, mot depsid c6 trong Ban sam cé tac dung chong tiét dich va chong
loét da day do tc ché H+, K+, ATPase.

Huyén sam - Scrophularia, buergeriana Mig., ho Hoa mdm séi - Scrophulariaceae
(xem phan dugc liéu chira monoterpenoid glycosid)

Thé cao ly sam (hay thé nhan sam) - Talinum patens (Gaertn.) Willd; ho Rau sam « .

Portulacaceae: cay thdo moc hoang va dugc trong cd 14 day mong nuéc lam rau an
dugc. Bay la vi thudc bé ré tién, dirng nham voi Nhan sam.

Sa sam mGlehnia littoralis F. Schmidt; ho Hoa tan - Apiaceae. & nuéc ta thuong duoc

j.

thay thé bdng cay Sa sam nam - Launea sarmentosa (Willd. ) Sch.-Bip. ex. Kuntze j

(Launagéa pinnatifida Cass.), ho Clc - Asteraceae, moc phé bién trén bai cat ngoai bo
bién. Cong dung: chira ho, sot.

Khd sam cho 14 - Croton tonkinensis Gagnep,, ho Thau dau - Euphorbiaceae. Chira ly,
loét da day ta trang.

Khé sam dung qua (Nha dam t&r, Sau dau cit chudt) - Brucea javanica Merr., ho
Thanh that - Simarubacéae. Chita ly, set rét, ung thu.

Khé sam cho ré - Sophora flavescens Ait., ho Dau - Fabaceae.

Sam dai hanh (tdi Lao) - Eleutherine bulbosa (Mill.) Urb. (Eieutherine subaphylla
Gagnep.), ho La don - Iridaceae. B phan dung la cti mau dé nom nhu ct hanh. Nhan
dan ta dung lam thudc bd mau, ngoai ra con cé tac dung sat khuén dung chira viém
hong hodc bot rac 1én vét thuong (xem churong Duoc liéu ¢ tac dung khang khuén).

Sam bdchinh (xem chuong Carbohydrat).
cO YEM
Herba Gynostemmae pentaphylli

Duoc liéu la phan trén mat dat cla cay

C6 yém (con goi la Gido cO lam) 1 -

Gynostemma pentaphyllum (Thunb.) Makino,
ho Bau bi - Cucurbitaceae.

Péc diém thuwc vat va phan bo'

Day leo manh, moc hang nam, khéng
16ng. Céy moc leo trén gié twa hay bo. L& kép
c6 cudng dai 3 -4 cm v6i 5 - 7 14 chét. La chét
¢6 cudng ngan, phién hinh xoan, thuén nhon
hai dau, mép 1a cé rang cwa dai 3 - 9 cm, réng
1,5-3 cm, mau luc, méng. Hoa khac géc.

' Gido c0 lam la tén Han-Viét cta cdy. Cay thuong dugc biét vai tén jaogulan (hay ddi khi la jagulana) khi

chuyén sang ngdn nglr goc Latin.

cO yém
Gynostemma pentaphyllum
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Cum hoa hinh chuly, thong. Hoa nhé véi 6ng bao hoa rdt ngan co 5 canh
mau trang, hinh sao, cao 2,5 mm. Nam nhi v6i bao phén dinh nhau thanh dfa.
Bau c¢6 voi nhuy ngén chia 3 thy. Qua tron, nhd 5 - 9 mm, khi chin mau den,
khé chtta 2 - 3 hat nhd 4 mm.

Cay moc trong rirng hay lam bui tir dong bang t&i vang ndi do cao 2000m.
Cay c¢6 & Nam Trung Quéc, Triéu Tién, Nhat Ban, Thai Lan, An Bo. & Viét Nam,
cay duoc phat hién moc hoang & cac tinh phia bic nhw Lao Cai, Hoa Binh. Hién da
admbt s6 co sb trong nudc trong thanh cdng ¢d yém dé san xudt dang tra thudc.

Thu hai, ché bién
Cay duwoc thu hai hoang dai hay dugc trong. Hai phan trén mat dat vao
mua thu, phoi khd.

Thanh phan hoa hoc

Thanh phan hoéa hoc chinh va duge nghién ciru nhiéu nhit ¢ ¢6 yém la
saponin. Cac saponin trong cd yém cd phan genin la khung dammaran gan gdii
v6i saponin clia chi Panax. Céc saponin trong Gynostemma thuong dugc dat tén
Ia cac Gypenosid. Trén 100 gypenosid dd dugc phan Iap tir Gynostemma trong
d6é cé 6 saponin cd trong Panax la ginsenosid Rbu F2 Rb3 malonyl-Rbj,
malonyl-Rd, Rfva 11 chét c6 cdu tao chi khac cac ginsenosid & phan dwong. Cac
ginsenosid nay chiém 25% saponin toan phan trong Gynostemma.

Gylongiposide I R,=Rha, R2=Xyl, R3=H, R4=CHO Gypenoside LXIX: R1=Glc(2-1)Glc, R2=Glc(6-1 )Xyl

Gypenoside XLVIII: R,=Rha’ r'=gic. R3=Glc, r’ =CHO
Céc gypenosid khéc bao gém gylongiposid I, gypenosid XLVIII, gypenosid LXIX, va cac chat
19-0x0-3"0S,21-trihydroxy-25-hydroperoxydammar-23-en-3-0-a-L-rhamnopyranosyl
(I-*2)-\fi-D-xylopyranosyl <133 tf-L-arabinopyranosid; 3b,12br23S,25-tetrahydroxy-
20S,245-epoxydamma ran-3-0-[/&-.D-xylopyranosyl (I-»2)] -/5-D-glucopyranosid; 3/?,205,21-
trihydroxy-25-methoxydam mar-23-en- 3-0- or-L-rhamnopyranosyl (1->2)-[/9-D-
xylopyranosyl(l->3)]-/?-Z)'glucopyranosyl-21-0-/?-/)-xylopyranosid [L Hi* et a. Chem Pharm
Bull. 52(12) 1440-1444 (2004)]. Ngoai ra, con cd cac saponin voi phan genin la epoxydammaran:
(1) 3/5,12/7,25-trihydroxy-25('5),24(S)-epoxydammaran 3-6-/3-D-glucopyranosyl (I->2)- /3-D-
xylo-pyranosid; 2 3/?,12>1?,25-tnhydroxy-26fSj,24(71J-epoxydammaran-3-0-y3-i-
glucopyranosyl-(1->2)-a-D-xylopyranosid va (3) 3/312/?,23# 25-tetrshydroxy-20(S),24(S)-
epoxydammaran 3-0 -/?-Z)-glucopyraao3dyl (1—2)- /3-Z)-xylopyranosid. g Liy et al. Chinese Chem
Letters, Vol.15, No.l, pp 46-48, 2004],
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Ngoai saponin, cd yém con co6 cac flavonoid nhu vitexin va nhirng chat
khac nhu allantoin. [Yin F. et al. Chem. Pharm. Bull. (2004) 52(12) 1440-44]

Tac dung dugc ly va cdng dung

Mac du nhitng ghi chép dau tién vé duogc liéu nay tai Trung Hoa la tir thé
ky 15, tuy nhién, “Giao c6 lam” lai khong phai Ia m6t vi thuéc chinh théng cla
Y hoc ¢6 truy&n Trung Hoa. Do phan bd'ty nhién, né dugc sir dung chi yéu béi
cv dan ban dia nam Trung Hoa. Cac nghién ctu khoa hoc nhirng nam 1970 da
lam viéc st dung duoc liéu tré nén rong rdi. Cac nghién ctu duoc ly vé tac dung
ctia C6 yém cho thdy duoc liéu cb cac tac dung chinh nhu sau:

Tac dong adaptogen: c6 yém co tac dung diéu hoa hé than kinh lam giam
c&c cam xUc quda do va hwng phéan khi bi tram cam.

Tac dung trén huyét ap: c6 yém cé tac dung diéu hoa huyét ap.

Tac dung trén chirc nang tim: tdng cuong chic nang tim, lam tdng cung
lwvong tim, lam gidm nhip tim nhung khong lam thay d6i huyét dp & nguoi
binh thwong.

Tac dung trén mau: c6 yém ¢ tdc dung lam tang san xuét bach cau d
bénh nhan thiéu hut, lam Gc ché két tap ti€u cau, lam gidm cholesterol toan
phan, LDL cholesterol va lam tdng HDL cholesterol.

Trén hé mién dich: c¢6 yém c6 tac dung diéu hoa sy thanh Iap va ting
cuong chic nang cua cac lympho bao.

Tac dung chéng oxy hdéa: cd yém lam giam goc tv do superoxid va
hydrogen peroxid do lam tang superoxid dismutase ndi sinh.

Ngoai ra, c6 yém con cd tac dung trén tiéu dwong, bao vé gan va chéhg
viém gan B, chong viém hé hap va mét ngd.

Theo y hoc ¢6 truyén, c& yém co vi ngot, hoi dang, tinh binh, én, c6 tac
dung b6 4m, trdng dudng. Dan gian dung dé diéu tri ti€u ra mau, phu ng, dau
hong, khéi u va chan thuong.

RAU BDANG BIEN

Herba Bacopae monieri

Dugc liéu 1a phan trén mat dat cia cdy Rau Dang bién —Bacopa monieri
(L.) Wettst, Ho Hoa mdm sdi (Scrophulariacere)

Pac diém thuc vat va phan bé*

Rau Bang Bién (con duoc goi la Rau Sam Bang hay Rau Sam tréng) la loai
cdy thdo, s6ng dai c6 than nhan, moc bo mang ré dai 10 - 40 cm, vj rdt dang.
Canh mém moc dirng, khong I6ng. La moc doi, khong cubng, thudén hinh mudng,

P T e N a—

fu—
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dai 8 - 12 mm, rong 3 - 5 mm, gan chinh
gitra hoi kho thdy. Hoa luéng tinh, moc riéng
Ié 6 nach 14, c6 cudng dai 1 cm. Nam l4 dai
khong déu, cao 5 - 6 mm, 5 canh hoa c6é mau
tim nhat, dinh nhau & thanh &éng. Bén nhi,
bau khéng 16ng. Qua nang hinh trieng, nam
trong dai, c6 mdi, nhan, c6 voi ton tai. Hat
nhiéu, rdt nhd, mua hoa thang 4 -6 .

Rau Dang bién la loai cay uva sang,
thuong moc trén dit 4m, ven bo rudng, bai
c6, bo mwong, cdy ra hoa qua hang nam, tai
sinh ty nhién chi yéu tlr hat. Cay c6 kha
nang moc chdi khoe tlr ké 14, ké ca phan
con lai sau khi cat. Rau Béng ciing bi coi la
c6 dai.

Cay phan bd' rai rac khap cac vuing
nhiét dai, can nhiét doi. Gdp & An DO,
Srilanka, Trung Quoéc, Lao, Thai Lan,
Malaysia, Indonesia, Philippin va Australia,
& Viét Nam cay moc ¢ nhiéu vlng trong nuéc.

Thu héai, ché bién

Cay duoc thu hai hoang dai hay dugc trong. Thu hai phan trén mat dat,

phoi kho.

Thanh phan hoa hoc

Thanh phan hoéa hoc chinh clia Bacopa monnieri gdm céc triterpen tu do,
saponin, flavonoid, alkaloid va c&c phenylethanoid glycosid. Trong d6é thanh

phan duwoc biét dén nhiéu nhat la cac saponin.

Cac saponin trong Rau Dang bién c6 phan sapogenin chinh Ia jujubogenin
va pseudojujubogenin. Cho t&i nay, trén 14 saponin da dwgc biét tr cay nay. Céc

chét nay gom:

Rau déng bién
Bacopa monieri (L.) Wettst



Saponin va duoc liéu chita saponin

Saponin c¢6 sapogenin la jujubogenin: bacopasaponin A, bacosid A3
bacopasaponin E, bacopasaponin F, bacopasid NI, bacopasid X, bacopasid IV...

Saponin c6 sapogenin la pseugojujubogenin: Bacopasaponin B,

bacopasaponin c, bacopasid N2, bacopasid |, bacopasid Il, bacopasid IlII,
bacopasid V...
OAC
Bacobitadn A’ R=R1 =R2 =OH
10R2 Bacobitadn B R=R1 =H R2 = OH
Bacobitadnc R=X R1=R2=H
Rham Bacobitadn D R=XRL=0OH R2=H

12 4 2
X =—Ara-—Ara— Rham

Cac saponin khac nhau chl véu 6 phan duong trén C-3 va C-20. T4t ca cac
saponin déu c6 mach dwong é C-3. Mach dwong trén C3 ¢ tir 1 - 3 dwong. Khi la
3 dwong, mach duong co thé phan nhanh. Chi ¢6 3 bacopasaponin A, Eva F & C-
20 c6 thém 1 mach duong véi 1 duong duy nhat la a-L-arabinopyranose.

Cac nghién ciru ban dau vé chi nay béo cdo vé sy hién dién clGa 2 saponin chinh la

bacosid A va bacosid B. Cau tric cia bacosid A duwgc xac dinh la 3-(or-L-

arabnop3Tanosyl)-0-/?-D-glucopyranosid-10,20-dihydroxy-16-keto-dammar-(24)-en.

Nhiéu nghién ctu dwgcly sau d6 ciling cong bci nhirng két qud th& nghiém trén 2

saponin nay.Cac nghién ctu veé héa hocsau nay da tim ra nhigu saponin mai trong

Rau dang bién. Nhiéu chat la thanh phan trong hon hgp ma trudc day thwong duoc

goi la bacosid A va B.

Ngoai thanh phan saponin, Rau dang bién con c6 cac nhém hop chét khac, bao gom:

» Céc cucurbitacin la bacobitacin A, B, ¢ va D, cucurbitacin E.

e Triterpen ty do: ebelin’ lactone, bacogenin Al, A2, A3, jujubogenin,
pseudojujubogenin, bacosin, acid betulinic.

» Céc phytosterol.
» Céc alkaloid la brahmin, mot lwgng rat nhé nicotin cung cac alkaloid don gian khéc.

« Céc dan chat phenyl ethanoid glycosid la monnierasid 1 - 111 va plantainosid B, 3,4-
dihydroxyphenylethyl alcohol (2-0-feruloyl)-/J-D-glucopyranosid va phenylethyl
alcohol [5-0-p-hydroxybeiizoyl'/>-D-apiofuranosyl-(I—2)] y&-D-glucopyranosid...

« Ngoai ra con c6 dan chat matsutaka alcohol [(3/i>I-octan-3-yl-(6-0-sulfonyl)- p-b-
gluco-pyranosid] va herpestin.

Téac dung dwoc ly
Trén chudt nhat, cao chiét ethanol cia Rau Dang bién c6 tac dung lam
tdng lvong GABA trén ndo sau khi uéng 15 phat. S dung dwong udéng cao chiét

Rau Dang bién 24 ngay lam téng kha nang hoc hdi ctia chudt cong. Cao chiét
ethanol clia Rau Dang bién c6 tdc dung lam gidn co tron hdi trang, co tron khi



Saponin va dugc liéu chira saponin

quan, dong mach cha, dong mach phdi cta tha th nghiém co sy tham gia cla
céc prostacyclin va tadc dung ddi van calci khong chon loc.

Phan doan saponin clia Rau Dang bién lam gidm hoat tinh van dong, co
tdc dung an than nhung khdng ngan can phan rng phong vé cé diéu kién ciling
nhu cé tac dung choéng lai nhitng con dong kinh do am thanh trén chudt cong.
Cac nghién ctru gan day chitng minh kha nang cai thién kha nang hoc héi cta
chudt cong trén cac mo hinh th nghiém hanh vi. Cac bacosid A va B cho thay
tac dong phu thudc vao lieu dung. Triterpen tv do bacosin cé tdc dung giam dau
qua con dudng opiodergic.

Céc saponin trong Rau E)léng bién con cd tinh huyét giai va tac dung trén
giun. Mot sd'chét trong Rau Dang bién c6 tac dung ha duong huyét nhe trén mé
hinh streptozocin [J. Nat. Prod., 2002, 65 (12), 1759-63].

Co6ng dung

Rau Dang bién duoc coi la mét. dwoc lidu quy trong y hoc ¢6 truyén An Dd.
N6 dwgc dung trong rdt nhiéu bai thudc cd truyén dé diéu tri hen suyén, khan
tiéng, mat tri, dong kinh va ciing dwgc xem nhuw la thudc bo than kinh, tim va
thudc loi tiéu.

Rau dang bién duoc dung trong cac trwong hop lo 4u, mat ngd, suy gidm
hay mét tri nh¢.

Ghi cha: trong ddi sdng, c6 nhidu cay thudc khac cling dwoc goi vai tén “Rau Dang
nhu Rau Bang (Polygonum aviculare L., Polygonaceae), Rau Dé&ng dat (Glinus

oppositofolius (L.) DC. Moiluginaceae) va mot s6 loai twong can, Rau Déng la lon (Mazus
pumilus (Burm. F.) Steenes, Scrophulariaceae)...

TAO NHAN
Semen Ziziphi

Dugc liéu la hat gia phoi hodc sdy kho
cla cdy Tao ta - Ziziphus mauritiana
Lamk. (= Z jujuba Lam. ), ho Téo ta -
Rhamnaceae.

Hat tdo dd duoc ghi vao Dugc dién
Viét Nam. Dugc dién Trung Qudc ngoai hat
cla cady Z- jujuba Mill, con dung z.
vulgaris var. spinosus.

Pac diém thuc vat

Cay nh& cao 2 - 4 m c6 gai, canh
nhiéu. L4 hinh trirng, mat trén mau xanh
IUC' mat dudi c6 Iong trang, co 3 gan dQC 10i Téao ta - Ziziphus mauritiana Lamk.
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Ién rd. Hoa mau vang xanh, moc thanh xim 6 k& 1a. Qué hach, v ngoai nhan
bong, lGc non mau xanh khi chin mau hoi vang. Thit qua an dwoc, vi chua chat
hoi ngot. Cac nha khoa hoc Viét Nam d& tao nhiéu chdng loai tdo sai qua, qua
to, vi ngon, ngot tréng khap noi trong nudc ta.

B6 phéan dung

Hat hinh con bo rtia, mdt mét khum, mot mét phdng, mét dau nhon; v
hat mau nau béng, cliting khé béc. Hat dai 5-8 mm, rong 4 - 6 mm, day 2 - 3
mm. Cét doc sé& thdy rd ndi nhil tring duc dinh vao 2 14 mam chira nhiéu dau.
Thu hoach tir thang 12 dén thang 2 ndm sau. D& dé 14y hat nguoi ta dem xay
cho v& hach va sang lay hat roi phoi hodc say 50 - 60°c that kho. L& thu hoach
sau mua qua.

Thanh phan hoa hoc

Hat tdo Z. jujuba Mill, c6 cac saponin: jujubosid A, B, ziziphus saponin I,
I, I, jujuba saponin I, I, 11l d&u c6 aglycon la jujubogenin, mdt sapogenin
thuéc nhém dammaran. Ngoai ra con cd acid betulinic, betulin la céc
triterpenoid thugc nhém lupan.

Jujubosid A R= Glc—Glc—Ara— | >- H
2] 2|
Xyl Rha
Jujubosid B R= Glc-ira— H
21 2
Xyl Rha
3
Ziziphus sasponin 1 R = Glc—Ara- r2=H
) ) - ) 3
Jujubogenin R=R, =H Ziziphus sasponin I R= Glc—Ara— rR2= H
Rha
. 3
Ziziphus sasponin Il R = Glc-Ara— Rj=H
2l 21
Xyl IZz)ta
Jujuba saponin 1 R= Rha-Ara- r2= Rha-
2 2
Jujuba saponin Il R= Rha—Ara— Ac-Rha-
2 2
Jujuba saponin I R = Rha—Ara— r2= Ac-Rha-
2 2
Ziziphin R= Rha—Ara— ro= Ac-Rha—
Betulin: R = CHjOH 2IAC

Add betulinic R = COOH Dta = 2,6 desoxy-a-L-talopyranose

Hat con chira cac peptid alkaloid c6 tén la sanjonin (14 chat) va mét s6
thanh phan khac nhv chét béo, vitamin C.
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V6 than c6 cac peptid alcaloid: amphibin B, D, E, F, mauritin A, B, c. t), E, F, H va
frangufolin.

V6 than téo cd thanh phan dang chu y la acid betulinic.

L4 cd chira rutin.

Hat cla Z. vulgaris var. spinosus ngoai saponin con c6 cac chat C-flavon glycosid:
spinosin (0,15%), feruloylspinosin (0,10%), sinapoylspinosin (0,09%), p-coumaroyl-
spinosin (0,03%) va swertisin.

Swerticin R=H
Spinosin R = Glc

Tac dung va cong dung

Dung dich chiét nudc tr Toan Tdo nhan cda Trung Quoc da duwoc thi
nghiém trén chudt thdy cd tdc dung an than, tdc dung nay gidng nhw thudc ngfi
barbituric. Hoat chét dugc biét ¢ tAc dung an than la saponin va cac flavon C-
glycosid dac biét 1a spinosin.

Mot nhém nghién ctu Han Quéc thi cho rdng thanh phan c6 tac dung an
than la do céc peptid alkaloid trong d6 sanjonin A la thanh phan chinh. Géc tac
gid con thay rdng néu hat tdo duwoc sao theo kiéu ché bién cia dong y thi
sanjonin A s& chuyén thanh dan chat epimer artifact dwoc dit tén 1a Ahl cd tac
dung an than tot hon.

Acid betulinic trong vé than Téao hién dang dwoc chl y nhiéu vi tac dung
trén nhiéu dong té bao ung thu (c&c dong té bao melanoma; neuroblastoma,
glioblastoma, u tly, leukemia; cac carcinoma: dau, c6, truc trang, vd, gan, phéi,
tién liét, than, bubng triing, tl cung). Acid betulinic dwgc xem nhuw la mot tac
nhan co trién vong trong viéc chong cac té bao ung thw do chiing tac dong kha
chon loc trén céc té bao 4c tinh 30 véi té bao lanh. Dac biét acid betulinic khéng
c6 doc tinh. [Simon F., Int. J. Mol. Sci. 2008, 9(6) 1096-1107; Herba Gram, 1996, 36, 18;
Gupta D. et al. us Patent 5.658.974; Ramados et al. us Patent 6.048.847]

Trong y hoc ¢ truyén, Toan Tao nhan dugc ding lam thudc an than ding
trong cac truong hgp mat ngu, hoi hop, suy nhugc than kinh. Liéu dung 0,8 - 1,8
g. Néu sao den c6 thé dung dén 6g.

Theo kinh nghiém nhan dan, L& tdo sdc uéng dung dé chita di (ng, hen.
Liéu dung 20 - 40g, cd thé ché thanh sird.
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CAM THAO DAY
Herba Abri precatorii

Duoc liéu la bd phan trén mét dat cia cdy Cam thao day Abrus precatorius
L., ph&n ho Bau —Faboideae, ho Bau - Fabaceae.

Pic diém thuc vat

Cam thao day la mét loai day leo nhd, than co
nhiéu sgi, 14 kép 16ng chim c6 8 - 20 d6i 1a chét nhé
(15x5mm). Hoa mau hong, hinh canh bwém *Qua dai
3 cm, rong 12 - 15 mm, day 7 *8 mm. Hat hinh
trirng, vé hat rdt ctng, bong, mau dd, c6 mot diém
den Ién quanh rén hat. Cam thdo day moc hoang & bo
bui va ré duogc trong nhung khong nhiéu. Dung day
va la, khéng dung qua va hat.

Thu héai va ché bién
Ré, than va la thu hai vao muoa thu khi cay ra
hoa, dung tuoi hodc khd. Hat c6 doc, chi dung ngoai.

Thanh phan hoa hoc
L s A L . . Cam thao day
L4 va day cd cac saponin: abrusosid A, B, ¢, D Abrus precatorius L.

va E. Pay la thanh phan chinh c6 vi rat ngot. Céac

saponin nay c6 cdu trac 9,19-cyclo-(9/?)-lanostan (=

cycloartan), mach nhanh dwgc doéng vong lacton & vi tri ¢ 22-26. 5 saponin trén
déu c6 phan aglycon la abrusogenin, chi khac & phan duong ndi vao OH & vi tri
sO 3.

Trong & cam thdo day con co cac saponin da biét gom acid (20S,22S)-
3BP2-dihydroxycucurbita-5(10),24-dien-26:29-dioic  deltalacton; acid 3-0-[6'-
methyl-/£Z)-glucurono-pyranosyl]-3/?,22/£dihycLroxyolean-12-en-29-oic ~ methyl
ester, 3-0-"D-glucuronopyranosyl*sophoradiol methyl ester va sophoradiol.

Ngoai saponin, la va day con chira cac flavonoid la luteolin, abrectorin (=
6,4'-dimethoxy- 7,3'-dihydroxy flavon), orientin, isoorientin,
desmethoxycentaureidin-7-O-rutinosid, abrusin va 2"-0-/?-apiosyl cta abrusin.



Saponin va duoc liéu chira saponin

Abrusogenin R = H

Abrusosid A R = p-D-glucopyrarvosid -

Abrusosid B R = p-D-gtucopyranosid (1-2) - (VD-6-methyl glucuronopyranosid m
Abrusosidc R = i>-D-glucopyranosid (1-2) - p-D-6-glucopyranosid -

Abiusosid D R = p-D-gktcopyranosid (1-2) - p-D-glucuronopyranosid -
Abrusosid E R = (-D-giucoconopyrarvosid {1-2) - p-O-gluconopyranostd -

Hat Cam thao day c6 chira L-abrinel ("N-methyi-tryptophan) la mot alcaloid am tinh
v6i thu6e thtr Dragendorff con vai thudc thtr Ehrlich cho mau tim. LA va ré cling c6 L-
abrine nhung ham luvgng thép.

Hat con chtra hypaphorin, precatorin, trigonellin, N, N-dimethyl tryptophan methyl
ester va 7,3\5'-trimethoxy-4'-hydroxy flavon-3-6-/7-D-galactosyl-(I->4)- (¢-L-Kylosid.
Ngoai ra con c6 cac dan chat khac nhu abridin, stigmasterol, brassicasterol,
cycloartenol, squalen, 5-y&-cholanic acid. Trong hat ciing chira mot chat albumin ddc c6
tén la abrin.

Ré& c6 cac chéat flavonoid: abruquinon A, abruquinon B (= 8-methoxy-abruquinon A),
abruginon ¢ (= 8-methoxy-6-demethyl-abruquinon A), abruquinon D (=8-methoxy-7-
demethyl-abruquttion A), abruquinon E (=8,5-dimethoxy-abruquinon A), abruquinon
F (=8-hydroxy-abruquinon A) va abruquinon G.

Abrusin Abruquinon A

1 Trong tai liéu, nguoi ta phan biét abrine 1a mot protoaicaloid véi abrin [a mét protein.
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Tac dung va cong dung

Saponin trong cam thao day c6 tac dung khang viém trén mé hinh viém
tai chudt bang dau Croton [Anam E.M. et al., Phytomedicine (2001) 8(1) 24-27].

Abruquinon B c6 tdc dung khang lao, s6t rét va doc tinh té bao,
Abruquinon G c¢d tdc dung virus va doc tinh té bao yéu [Limmatvapirat ¢ et al.
Plnnta Med. (2004) 70i31 276-8].

Nhan dan ta dung Cam thao day dé chira ho, gidi cdm va dung thay thé
cho Cam thao trong mét so trwong hgp. Mot 0" nwéc cling dung trong pham vi
thudc dan gian dé thay Cam thao.

Ré c6 tac dung chéng ngung tap ti€u cau manh, chong viém va chéng di
ting. Céc tac dung trén la do cac dan chéat abruquinon [Sheng CK et al. Planta
Med. (1995) 61, 307],

TY GIAI

Rhizoma Dioscoreae

B0 phan dung la than re cta cay Ty giai 712 AN
(Xuyén ty giai, Son ty giai, T4t gia) - h & ét-i-Sii
Dioscorea tokoro Makino, ho C0 nau - P m/iT S v -
Dioscoreaceae. “ -
a v /I M i Ln~,~

Dac diém thuwc vat 1 i (yya| |

Cay leo bang than quédn. R& séng dai
dwgi dat, phinh to thanh ci. L4 moc so le,
hinh tim, ¢6 7 - 9 - 11 gan hinh chan vit néi
rd. Cudng la dai. Hoa don tinh khac géc, déu,
nhd, mau xanh nhat, mgc thanh béng. Qua
nang cé canh. Cay moc & cac tinh Quéang
Dong, Quang Tay, Van Nam... la nhiing tinh
clia Trung Quéc giap gidi mién Bac nudc ta.

Ngoai D. tokoro, nguoi ta con khai thac mot so"
cay khéac thudc chi Dioscorea voi tén Ty gidi. TV gidi - Dioscorea tokoro Makino
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Dugc dién Trung Quoc 2005 st dung Mién ti giai - Dioscorea septemloba Thunb. hoéc
Dioscorea futschauensis Uline ex R. Kunth va Phan ty gidi Dioscorea hypoglauca
Palibin. & nudc ta cling c6 khai thac vi thuéc mang tén Ty gidi nhung chua xéac dinh
tén khoa hoc chic chan.

Thanh phan hod hoc

Nam 1936, cac nha hoa hoc Nhat Tsukano va Ueno da tach dugc diosgenin
tr Cu Ty gidi. Bay la sapogenin steroid dau tién dugc biét, c6 ndi ddi & 5-6.
Ngoai ra trong ty 'gidi con c¢d nhirng sapogenin khéc: yonogenin (25R-5J3-
spirostan®"Sa-diol); tokorogenin (25ii,5-/?-spirostan'l/?,2/?,3a-triol); kogagenin
(25R, 5/?-spirostan-1/?,2y&,3a,5"-tetraol); igagenin  (25R,5/?-spirostan-2/?,3a-27-
triol); isodiotigenin (25R,5/?-spirostan-2/?,3a,4/?-triol).  [Chem. Pharm. Bull.
1958,6,533-36; Chem. Pharm. Bull. 1968,16(6),1070-73; Chem. Pharm. Bull. 1975,23(11)
2550-55]

Ham luOng sapogenin toan phan vao khodng 1 - 1,5%. Cac saponin dugc
biét trong ty gidi gom dioscin, gracillin va prosapogenin B, yononin A... Ham
lvgng va thanh phan cac saponin trong ty giai phu thudc nhiéu vao tudi va giai
doan phat trién cla cay.

Yonogenin: R1=R4=R5=R6=H R2=R3=0H
Tokorogenin R4=R5=R6=H R1=R2=R3=0H
Kogagenin R4=R5=H R1=R2=R3=R6=0H
Isodiotigenin R1=R5=R6=H R2=R3=R4=0H
lgagenin R1=R4=R5=H R2=R3=R6=0H

Ngoai saponin, trong cu ty gidi con cd6 mot sé flavanonol la dihydroquercetin,
smitilbin, engeletin, isoengetitin, astilbin va isoastilbin (5,7,3\5'-tetra hydroxyl-
ilavanonol-S-6-ar-L-rhamnopyranosid) [Yao Xue Xue Bao. 1996; 31(10) 761-3] va cac chat nhw
eurryphin, resveratrol va acid 5-0-caffeoylshikimic. [Planta Med. (1999) 65(1) 56-9],

Phéat hién cac sapogenin: ngoai cadc phuvong phap nhu xéc dinh tac dung
phéa huyét, tao bot (xem phan dai cuong), co thé tién hanh sic ky 16p mong dé
theo ddi cac sapogenin. Nguyén liéu chiét bang methanol, béc hoi, chiét cén
methanol bang ether. Dung dich ether ding dé tim cac sapogenin ty do. Phan
con lai dem thiy phan trong methanol c6 chra 5% HC1 (dun héi lvu). Dich thay
phan dem lic voi ether, béc hoi ether rdi hoa lai trong methanol dé tién hanh
sac ky.
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S&c ky l6p mong: chdt hdp phu la silica gel G, khai trién bang dung moi
thich hop, vi du nhu chloroform - aceton - acid acetic (80:20:5), hién mau bang
hoi iod hoic bang thudc thir Sannié, phai co vét ré nhét ing véi diosgenin.

Pinh lugng diosgenin: diosgenin sau khi phat hién trén ban moéng bang
hoi iod; chiét bang chloroform Ién mau bang FeClj, va HaP04 - HS04 (10:1)
(tt/tt), do & 485 nm.

Cdng dung

Ty giai ¢ tac dung khang khudn, khang viém. Nuwoc sac Ty giai co tac
dung tri viém khop, dau co, viém tuyén tién liét va lam tan cuc mau déng. N6
lam gidm c6 y nghfa sy tang san cla hFLSCslvon duwoc kich thich béi
interleukin-Ibeta (IL-lbeta) yéu t6 alpha gay hoai t& khdi u (TNF-alpha) [Kim
M.J. et al. Int. Immunopharmacol. (2004) 4(12) 1489-97].

Ty gidi cd tac dung ha glucos huyét trén ca chudt binh thuong va dong KK-
Ay nhuwng khéng co tac dung trén mé hinh thir véi streptozocin [Fukunaga T et al.
Biol Pharm Bull. (1997) 20(1) 44-6].

Y hoc dan tdc cd truyén dung ty giai lam thuéc loi ti€u, chita viém bang
quang man tinh, viém niéu dao, chita thdp khép. Dung dw¢i dang thudc séc.
Ngay dung 12 - 18g.

C6 thé dung dé chiét diosgenin dé lam nguyén liéu ban tdng hop cac
thudc steroid.

Sau day la mdt trong nhitng quy trinh chiét diosgenin: nguyén liéu dugc chiét
b&ng chloroform dé loai tap. Chiét tiép bang ethanol 96%. Cat thu hdi ethanol.
Cén duoc thiy phan badng HC1 2N (dun cach thay trong 5 gid). Loc ldy tda, rira
tha bang dung dich natri bicarbonat bdo hoda trong nuéc roi sdy & 60°c. Bot khod
duwoc chiét bang cyclohexan néng, dé lanh diosgenin sé két tinh. Co thé két tinh lai
trong methanol, aceton.

DE nang cao ham lwvgng diosgenin trong nguyén, liéu, nguwoi ta dung phwong phap U
nguyén liéu twoi voi nuéc cd thém céc chat kich thich sinh truéng nhw indol-3-acetic
acid, acid gibberellic, 2,4-D. B6i v6i cl Dioscorea belizenzis hiéu suat tang Ién 15%, cu
Dioscorea deltoidea va hat Trigonelia foenum-graecum tang 35%. Dac biét, ddi voi
than ngam cay mia do Costus speciosus Sims., thi nghiém thdy mau déi chirng c6 ham
lwgng diosgenin i,3% tang Ién 3,5% khi G véi nwéc va tang 1én 0% khi U véi 2,4-D.

Nguoi ta da nghién ctru cac phwong phap chuyén diosgenin thanh pregnenolon roi tir
do6 chuyén thanh cac chat estrogen va androgen. Kha ning ding phuong phap vi sinh
gan nhom hydroxyl hodc 0X0 & vi tri 11 dan dén viéc dung diosgenin dé didu ché cac
thudc corticoid. Hién nay hang ndm trén thé gidi sdn xudt gan 1000 t&n diosgenin.
Nuwéc san xudt nhiéu nhat la Mexico, s tién thu duoc Ién dén 10 triéu do la.

1 hFLSCs: human fibroblast-like synovial cells
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Chi Dioscorea c6 dén 600 loai, s6 loai chira nhém sapogenin nhém spirostan c6 ham
lvgng trén 0,1% chiém khoang 30%, phan bd'® vung nhiét déi va can nhiét dai. Nguoi
ta da phat hién va dwa vao trong trot nhiéu loai Dioscorea chitra diosgenin v&i ham
lwvgng cao nhw D. composita Hemsl., D. floribunda Mart, et Gal., D. deltoidea Wall,
chira 4 - 5% diosgenin. Bac biét loai D. spiculiflora Hemsl. & Mexico ¢c6 ham lugng
saponin toi 15%

Dasgupta B. va Pandy V. B. (1971) phat hién' diosgenin c¢6 trong cay Mia do
Costus speciosus (Koenig) Sm. thudc ho Mia do (Costaceae). Vién Dugc liéu Viét
Nam ciing da chiét xuat dwoc diosgenin (1975) tir cdy Mia do moc & mién Bac véi
hiéu suat 0,5 - 0,6%.

TU bd phan trén mat dat cla cay Ca |4 xé Solanum laciniatum Ait., Madeva va
Stepanova (1965) thdy c6 cac saponin steroid, khi thdy phan cho khodng 0,20%
diosgenin bén canh céc glycoalkaloid.

Diosgenin con c¢6 trong nhiéu chi thuc vat khac.
DUA MY

Piéc diém thyc vat va phan bo"

Chi Agave thudc hg Dira My - Agavaceae,
c6 trén 300 loai dugc phan bd'nhiéu noi trén thé
giGi nhu Mexico, Bong Phi, An D0 v.v... Dic
biét la & Tay ban cau nhu Mexico, Trung My.
Chi riéng 6 Mexico da cd khoang 275 loai. Loai
quan trong nhat la Agaue sisalana Perr. va A
fourcroydes Lem. o nudc ta cO loai Agave
americana L. goi la cay Dra My hodc cay Thua.
Cay nhap noi, trong dé lam canh nay da tro
thanh ciy moc dai, tréng lam hang rao hoéc dé
Idy soi. Mdi cay c6 thé mang hang chuc 14 moc
tlr goc 1én nhu cay dia (=thom). Mép 14 c6 gai
clrng béng va cong, ngon 1a tan cung béi 1 gai
nhon. Cay chi ra hoa moét lan sau 5 - 15 nam
tubi va sau doé cay lui di. Khi ra hoa, truc hoa
moc théng Ién tir gitta vong la. Truc hoa cao 4 - Dtra M§- Agave americana L
6 m, dwong kinh khodng 10 cm, mang hang
nghin hoa rat dep giéng gia dén cdm nhigu nén. D3c biétcay cothé moc duoc &
nhitng noi dt kho can, cd thé trong dé xanh hoaddi troc. Bang k¥ thuat nudi
cdy mo, tr nam 1986 nhém nghién cteu thudc Vién Sinh vat hoc Viét Nam da
tao dugc ngudn cay gidng tir 2 loai A sisalana va A cantala. Bén nam 1991 da
nhan giéng hon mudi van cay dva trong 6 Hai Phong, Quang Tri, Minh Hai.

Thanh phan hoé hoc

L& cla céc loai Agave déu chira dwong khir, saccharose, chat nhay va acid
ascorbic. Bang chi y la cac saponin steroid. Theo Wall thi 60% céc loai ¢ ghtra
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saponin. Bac bhiét tr mét sb' loai nhu Agave americana L., A sisalana Perrine,
A. fourcroydes Lem. nguoi ta da chiét xudt dwoc nhiéu chat saponin, khi thay
phén cho sapogenin chinh Ia hecogenin thuéc nhém spirostan ¢6 nhém chirc 0X0
& C-12. Hecogenin dau tién dwoc Marker va cac cong s phan lap (1943) tir cay
Hechtia texensis s. Wats, Ho Dtta - Bromeliaceae.

TWA. americana, nguoi ta dd phan
lap dugc mot s6 sapogenin va saponin
nhu hecogenin; manogenin; chlorogenin
[=(25)-5{r-spirostan- 3y06a-diol];
chlorogenin 6-0-/? D-gluco pyranosid;
9(11)-dehydroxyhecogenin, agamenosid
A, B, ¢, D, E, F; 225,23S,24R,25S)-24-
\J3-D-glucopyranosyl)oxy] -5a-spirostan-
3/?,6Qr,23-triol-6-0-/?-Z)-glucopyranosid; _
(225, 23S,24i?,255)-5«-splrostan- Fecogenin
3/?,23,24-triol 24-0-/?-Z)-glucopyranosid va (22S,23Si25R,26S)-23,26-epoxy-0a-
spirostan-3/?,22,26-triol 26-0-/?-Z)-glucopyranosid. [Jin J. M. et al. Zhongguo Zhong
Yao Za Zhi (2002) 27(6), 431-4]

Ngoai ra, mot so’ sterol glycosid cling dugc phan lap: daucosterol, 7 a-
hydroxysitosterol 3-0-y&-J9glucopyranosid va (225,25S)-5a-cholestan-
3/?,1@/?,22,26—tetr0|.

Tir mét loai Agave moc & mién bac Viét Nam, hecogenin tinh khiét cling dugc chiét voi

hiéu sudt 0,03% theo la twoi. [Dugchoc s66 -1974]

Khi chiét xuét I16n c6 thé cho dich 14 (12 dw phdm ché bién soi) vao bé chiva dé I1én men

roi thu 1dy chat lang dnng nhuw bin giau sapogenin (5 - 10%9. Thly phan thém bang

acid roi chiét genin bang dung mdi httu cd nhu heptan néng. Tiép theo la giai doan
tinh ché.

Phuong phap séc ky 16p mong dé xac dinh hecogenin: sapogenin duoc hoa tan trong

hén hop chloroform - methanol dé chdm 1én ban méng sihcagel G. Khai trién bang cac

hé dung méi: chloroform - acetat ethyl (9:1), chloroform - aceton (9:1), chloroform e

aceton - acid acetic (80:20:5). Hién mau bang thudc thtr Sannié (xem phan dai cuong)

H2 04 H3PO4dam dac hodc SbCl3b&o hoa trong chloroform roi soi dudi anh dén phan

tich t0 ngoai, vét phai trung véi hecogenin chuan.

Phuong phéap ban dinh lugng hecogenin bang HPTLC - densitometry ciling
da dugc thuc hién. Ham lwgng hecogenin trong A. americana vao khoang 0,05 —
0,14% trong 14."

Cdng dung

Trén thé gi6i, ngudi ta sdn xudt sgi tir cac loai Agave chl yéu la Agave
sisaiana Perrine (soi sisal). Cay Dta My & nuwdc ta cling co noi dd khai thac soi.
Soi chac bén, co thé dung dé lam day thirng, dét bao bi...

Hecogenin ciing nhw diosgenin la nguyén liéu dé ban téng hop céc thudc
steroid.
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KHUC KHAC

Rhizoma Smilacis

Céc nuéc A Bong ciing nhu cac nuwoc & chau Au déu c6 dung than ré cla
mot sO' loai thudc chi Smilax, ho Khuc khac - Smilacaeeae.

Pac diém thwc vat chi Smilax

Cay leo, than ré co thé phinh to, 14 moc so le,
c6 3 - 7 gan noi rd xudt phat tr goc 1én dén dinh
14, gan hai bén hinh cung. Bac biét mdi cuéng la
c6 mang 2 tua cubn do 14 kém bién d6i. Hoa nho,
don tinh khac g6c, hop thanh cum hoa hinh tan,
mai hoa c6 3 14 dai, 3 canh hoa, 6 nhi dinh vao géc
canh hoa. Bau 3 6, moi 6 c6 1 - 2 hodn, voi ligali,
nim chia 3. Qua mong hinh cau.

Céac foai dung & A Bong:

Smilax glabra Roxb. dugc goi l1a Tho phuc linh
hay Thdé ty giai. Vi thuc nay dugc ghi trong Dugc Thé phuc linh
dién Trung Qubc 2005. Cay c6 than leo dai 4 « 5m, Smilax glabra Roxb.
nhd, nhan, khong c6 gai. L4 trai xoan thudn, dinh
nhon, géc nhon, ¢6 3 -5 gan chinh xudt phat tir géc dén dinh 14, L4 nhan, mét. dudi
la thwdng co 16p sap trang, cudng 14 dai 1- 1,5 cm. L& kém bién thanh 2 tua cudn.
Hoa don tinh khac goc. Cum hoa tdn moc & nach 14, cubng chung dai 2 - 5 mm,
cudng hoa nho dai 1-1,5 cm. Cay ra hoa vao mua ha. Qua mong, dwong kinh 6 - 8
mm, mau do.

Cay moc hoang & cac doi ndi nwdc ta. Thu hoach vao cudi thu, sang dong. Dao
ldy than ré (thudng &n sau dén Im hodc hon), cat bo ré nho, rira sach, thai thanh
lat mdng hodc dé nguyén phoi khd. Dugc liéu (nguyén) sau khi chébién cd hinh thu
khong nhat dinh, to nhd khong déu, thuong hinh tru det dai cé thé dén 20 cm, rong
dén 5 cm. Mt ngoai nau nhat, x0 xi, thwong co vét dao got va phan con lai cla ré
phu, phan trén co vét clia than. Chét cling kho bé, chd bé co chét bdt, khéng mui, vi
nhat. Tho phuc linh ¢ bdt nhiéu la loai t6t. Mudn thai lat, phai ngdm nuwéc cho
mém (thay nuéc cho khéi thdi), sau khi thai nén phoi khd ngay.

Smilax china L. c¢6 tén la Bat khé, Kim cang hay Bach phuc linh (drng nham voi

Bach linh hay Phuc linh - Poria cocos Wolf.). Cay Kim cang khac cay Smiiax glabra

Roxb. & chd than cd gai thuva. L& hinh triéng tron, dai 3- 6 cm, rong 2 - 5 cm, goc 14 dot
nhién thét thanh mdi nhon.
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O Trung Quéc con dung than ré loai Smilax sieboldi Mig.

Céc loai dung & chau Au:

Smilax medica Schecht. et Cham., Smilax aristolochiaefolia Mill., Smilax ornata,
Kook., Smilax aspera L.

Thanh phan hoé hoc
Than ré cac loai Smilax thuwong cé tinh bdt, giau cac chdt vé co. Thanh \
phéan dang chiy la cac saponosid steroid.

Than ré cda loai s. glabra Roxb. c6 mot s6 chat sau d4 dwoc phan Iap:
saponin nhuw smiiagenin; cac flavonoid nhw astilbin, engeletin, taxifolin,
smitilbin, neosmitilbin, 7,6-dihydroxy-3-methoxy isoflavon; cac dan chat
phenylpropan nhu smiglasid A-E; cac hop chét thom va acid thom don gian nhv ;
ira/is-resveratrol, cac acid 0-(3)*catfeoyl shikimic, shikimic, ferulic, syringic; /»
sitosterol. Astilbin la flavonoid chinh trong thé phuc linh.

Dich chiét 14 S. glabra sau khi thiy phan cé quercetin va kaempferol.

Than ré Smiiax china L. ¢6 chira saponin nhu diosgenin; cac acid nhw
gallic, protocatechuic, caffeic, gentisic, ira/is-o-coumaric; kaempferol 1-0-13-D- j
glucosid. Dugc dién Trung Qudc 2005 quy dinh dinh Iwvgng Smilax china theo 1
diosgenin.

COOH

HO 0
Astilbil Ri =Rha; R =H
Engeletin R =H, R. = OH

0-(3)- Cafeoyl shikimic add
S. medica Schlecht. et Cham. cé sarsasaponosid. Chat nay c6 phan
sapogenin la sarsasapogenin phan dwong gdom D-glucose va L-rhamnose.

S. ornata Hook. f. ¢c6 smilasaponosid cé phan aglycon la smilagenin.

S. arlrtolochiaefolia Mill, cd parillin ¢ phan aglycon la sarsasapogenin va
phan duong gom c6 3 glucose va mot rhamnose. Nam 1969 R. Tschesle va cac
cdng s dd phan lap mot saponosid khac la sarsaparillosid. Tl céng trinh cula
Tschesle, nguoi ta cho rang nhitng aglycon dwoc cong bd' trvée dé co thé sai léch
vi nhitng saponin furostanol bidesmosid nhw chét sarsaparillosid rdt dé bi thay
phan dé tao thanh parillin (xem phan dai cuong).
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Téac dung va céng dung
Than ré Thd phuc linh *s. glabra cé tic dung ha dwong huyét khi thi
nghiém trén chudt [Biol pharm Bull. 1997; 20 (1), 44-6].

Tha phuc linh ¢6 tac dung chdng lai cac chét gy ung thw gan va Gc ché su
phat trién clia cac dong té bao ung thu gan nguoi HepG2 va Hep3B (Saa F. et al.
Chemico-Biolol. Interactions (2008) 171(1) 1-14]. Cao chiét nwéc ctia thé phuc linh co
tac dung choéng di ¢ng, Tac dung cla loai s. china manh hon so v6i s. glabra
(50 mg/kg so v&i >100 mk/kg chudt nhét). [Kawui s. et al. Ann. Proc. Gifu Pharm.
Univ. (1988) 37, 29-32]

Céac saponin furostanol bidesmosid khéng cé hoat tinh sinh hoc nhwng
trong qua trinh phoi sdy duoc liéu thi s& chuyén thanh nhitng saponin nhém
spirostan cé hoat tinh. Parillin la chat c6 tinh pha huyét va hoat tinh bé mat
manh, kich (ng niém mac dwong ho hdp va biéu mé dwong tiét niéu, ngoai ra co
tdc dung khéang Staphylococcus aureus, Escherichia coli, Pseudomonas sp.,
Candida albicans, Aspergillus niger va Trichoderma menta-grophytes. Céac tac
dung nay c6 thé giai thich dwoc cong dung dudi day cla duoc liéu:

Y hoc dan téc ¢ truyén dung vi Thé phuc linh dé chira thap khop, dau
xwong, thudc bd gan c6t, thudc loi tiéu, tdy doc co thé, chira mun nhot, chita
giang mai va mot s6 bénh ngoai da khac. Liéu ding 10 - 20g hodc cé thé cao hon
dudi dang thudc séc.

0 phwong Tay, nhitng vi thudc Smilax do ngwdi Tay Ban Nha dwa vao chau Au vao

thé ky XVI. Ho cling dung twong tw nhw & Bong: chita thap khoép, giang mai, hai, bénh

vay nén, thudc thong tiéu, tdy doc co thé, gilp cho sy hép thu cac thubc khac, 6 M,
Smilax con duwoc dung dé ché cac loai nwdc udng khong chira ruou.

MACH MON
Radix Ophiopogonis

Mach mén 1a ré ct phoi hay sdy khd cla cdy Mach mén - Ophiopogon
japonicus (Thunb.) Ker. Gawl. ho Mach mén - Convallariaceae.

Pac diém thwc vat va phan bo'

Cay thado cao 10 - 40 cm. L& moc tir gbc, hep, dai, gan 4 song song, mat
trén mau xanh thAm, méit dudi tréng nhat. Hoa mau lo nhat moc thanh chim,
qua mong mau tim. Ré chum c6 nhiéu ré phinh thanh ci nhd hinh thoi. Cay
dwoc trong & mot s6 tinh mién Bac. Ddi khi gdp moc hoang. Mach mén da duoc
ghi vao Duogc dién Viét Nam.
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Thu hai, ché bién

Ré ¢l thu hoach vao thang 9 - 12 6 nhiing
cay moc dwoc 2 nam, cat bd ré con, rira sach, cl
nhd dé nguyén, cl to b6 dbi, phoi hay say nhe
cho khé.

Duoc liéu hinh thoi dai 2-7 cm, rong 0,2 -
0,8 cm. Vi ngot hoi dang.

Thanh phan hoa hoc

Saponin steroid: ophiopogonin A, B, ¢, D
va B’, c\ D\ ophiopogonin A, B va D khi thiy
phan cho phan aglycon la ruscogenin. Cau tric
mach duong cta ophiopogonin B va D da duwoc
xac dinh va dwoc ndi vao OH & CIl cua

Mach mén
Ophiopogon japonicus Ker. GawL

ruscogenin. Ophiopogonin B’, ¢ va D' co phan agiycon la diosgenin. [Watanabe

Y. et al., Chem. Pharm. Bull, 2007, 25(11), 3049-55]

Cac hop chat sterol: /d-sitosterol, stigmasterol va /3-sitosterol-*-D-glucosid.

Carbohydrat: gom cé cac glucofructosan va dudng nhu glucose, fructose va

saccharose.

Téac dung va céng dung

Téc dung ha dwong huyét cia Mach mén da dwoc chitng minh trén sic vat

thi nghiém [Biol. Pharm. Bull. 1995;18 (5): 785-7].

Trong y hoc ¢6 truyén, Mach mén thuong dugc dung lam thudc giam ho,

tiéu ddm, chira tao bon, loi tiéu.
Ngay dung 6 - 20g dudi dang thubc sic.
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THIEN MON

Radix Asparagi cochinchinensis

Duoc lieu 1a ré ci phoi khd cla cdy Thién mén - Asparagus
cochinchinensis (Lour.) Merr., ho Thién mén - Asparagaceae.

Pac diém thyc vat va phan bo

Thién mon la mot loai day leo, séng
lau ndm. Than mang nhiéu canh 3 canh,
dau nhon, bién dang trong nhu 14, con la
thi rat nhd tréng nhu vdy. Hoa nhd mau
trdng moc vao mua ha. Qua mong mau do
khi chin. Cay Thién mén c6 6 nhiéu noi
nhy Thanh Ho& Quang Ninh, Bic Thai,
Cao Béng, Lang Sdn... Cac nudc khac nhu
Trung Qudc, Triéu Tién, Nhat Ban ciing cb.
Thién mon da dugc ghi vao Duoc dién Viét
Nam.

Thu hai, ché bién

Ré ¢l thu hai vao thu dong ¢ nhitng
cay 2 nam'tr¢ Ién. Sau khi rira sach, cat bd
dau va ré con, dem dé qua hoi nw6c. Luc
con nong boc bod vo réi phoi hodc sdy cho
kho. Dugc liéu co vi ngot hoi dang.
Thanh phan hoé hoc

Céc saponin nhom furostan:

Thién mon
Asparagus cochinchinensis (Lour.) M.

Cac saponin trong Thién mon thudc nhom furostan. Cac saponin dai dién
nhu 1a ASP- IV' - ASP vir. Cac saponin nay c6 mach duong khong gan vao
nhém OH & C-3 ma gan vao nhém OH & C-26, cu6i mach nhanh.

0-Gic

(259)-5-furostan-322,26 triol: ~ R=H

ASP-IV: R= Xyl-"Glc- ASP-V: R= Rha-"Glc-

Glc

ASPVT: R= XyI—&IC— ASP-VII': R= xyl_aﬁlé%_

Rha Rha

Tl chrong trinh hop tac cla Dai hoc lllinoise (My) va Trung tdm Y hoc ¢
truyén Lao, cac nha nghién ctru da phan lap duwoc tir Asparagus cochinchinensis 5
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hop chat méi la: asparacosid (mot spirostanol saponin) (1) asparacosin A (2) va B
(3) (hai sptrosteroid), 3”-methoxyasparenydiol (4) (dan chéat acetylen) va 3%
hydroxy-4’-methoxy *4-dehydroxynyasol (6) (raét polyphenol) ctuing v6i 5 hgp chét
phenol khéac la asparenydiol (5), nyasol (7), 3-methoxynyasol (8), 1,3-bis-di-p-
hydroxyphenyl-4-penten-1-on (9) va trans-conifeiyl alcol (10). Cac chat (1), (6), (8)
c6 tac dung doc trén cac dong té bao ung thv KB, Col-2, LNCa-P, Lu-1 va
HUVEC voi ICMtrong khoang tlr 4 - 12 |ig/ ml. [zhang H. et al., J. Nat. Prod. (2004)
67,194-299]

Cac amino acid, tv do: asparagin, citrulin, serin, threonin, prolin, glycin,
alanin, valin, methionin, leucin, phenylalanin, tyroxin, acid aspartic, acid
glutamic, arginin, histidin, lysin.

Carbohydrat: 7 oligosaccharid dd dwgc phan lap va x&c dinh: neokestose
va 6 oligo-saccharid khac cdu tao boi cac don vi fructofuranose néi véi nhau theo
day noi 2-1 va tan cung bdi neokestose 6 cudi moi phan ti.

Cong dung

Thién mon thuong duge st dung trong y hoc cd truyén lam thuéc long
dom, chtta ho, thuéc lgi ti€u. Con dwoc dung chira triéu chirng bon chdn, mat
ngu, tao bon.

Tac dung ha cholesterol mau, chéng xo mé déng mach clia Thién mon hién
cling dang duoc cha y.
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CHUONG 6
DUOC LIEU CHJA MONO
VA DITERPENOID GLYOOSID

MONOTERPENOID GLYCOSID

Monoterpenoid glycosid gom nhitng glycosid c6 bd khung cua aglycon céu
tao tir 2 don vi hemiterpen ndi véi nhau theo quy tac dau - dudi, lay 2 chat acid
picrocinic va gardenosid c6 trong cdy Danh danh - Gardenia jasminoides Ellis,
lam vi du.

Acid picrocinic Gardenosid

Trong thyc vat, iridoid Ia mot trong nhirng nhdm monoterpenoid glycosid
dwoc gap nhiéu. Cho dén nay nguoi ta da biét trén 1000 chat. Sau day chi xét
dén nhém nay.
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I. So LUQC CAU TRUC HOA HOC

Céc iridoid c6 khung co ban la nhan iridanl Mot so rat it iridoid khong 6
dang glycosid (nghfa la khong cé phan duong) va cdé thé bay hoi dwoc goi la
iridoid don gidn’, c6 médt trong thanh phan cia tinh dau, vi du chét
nepetalacton co trong cdy Nepeta cataria2 con lai da s3' & dang glycosid khong
bay hoi.

Nhan idan c¢d 10 carbon goém 2 vong methylcyclopentan va
methylhydropyran dinh voi nhau qua 1canh chung. Carbon methyl & vi tri 11
¢6 mic dd oxy hod khac nhau: CH3 CH20H, CHO, COOH, nhung thwong la 6
méc dd oxy hod cao trc la -COOH. Nhém chitrc nay trong nhiéu trudng hop &
dang ester hodc ester ndi do dong vong lacton véi -OH 6 vi tri 6. Mot so' chat
thi€u carbon & C-Il, ciing c6 trvong hop thiéu carbon 6 C-10, day la nhitng chat
nor-tridoid. Carbon & vi tri 10 hay gap mic oxy hoa thap tlc la nhém CH3
Trong mot vai trwong hop dac biét & vi tri C-8 c6 thém mdt mach c6 4 hodc 5
carbon, day la nhitng chat homo-tridoid c6 b6 khung trén 10 carbon. Vong
hydropyran thwong cé néi déi & vi tri 3-4. Vong cyclopentan cé thé cd noi doi 6
vi tri 7 hodc 6, mdt s& it c6 thé & vi tri 5. Sw oxy hoa (gdn nhom cd oxy) thuong
xay ra ¢vitri 1,5, 6, 7, 8 Trong truong hop vong cyclopentan mé vong & vi tri 7
- 8 hodc mé& réi dong lai thanh vong lacton 6 canh hodc thanh vong
tetrahydropyran hodc tetrahydropyron thi ta c6 cac dan chét secoiridoid. Cho
dén nay co trén 60 chat secoiridoid da biét.

Khi tao thanh glycosid, phan duong thwong gdp la glucose ndi vao vi tri
1 theo day ndi acetal. C6 mot sd' trvong hop la dwong ddi: glucose I-»6
glucose, glucose 1->2 glucose, apiose I-»6 glucose, xylose 1-»6 glucose,
galactose 1-»3 glucose. Mach dwong cling c¢d thé néi vao vi tri 11 nhwng hiém.
Cé trwong hgp iridoid ¢6 2 mach duong, vi du rehmaniosid B, ¢, D hay 10-0-
~mglucosyl aucubosid.

1 Tén goi xuat phét tlr tén La tinh clia mét giong kién chau Oc - Iridomyrmex. Loai ki€én nay tiét ra cac chat
iridodial, iridomyrmecin dé ty vé. Cac chét c6 céu trdc tvong twdwgc goi la iridoid.

2 Nepetalacton c6 tinh h&p dan dac biét voi cac dong vat ho Méo va xua dudi con tring.
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Il. PHAN LOAI

1. Iridoid c6 aglycon du 10 carbon

1.1, Iridoid khong c6 nd6i ddi trong vong 5 canh
RL r2 Ra r4 rs Re
Gardosid H H H OH ch2
Scanzhisid H H OH H OH ch3
Loganic acid H H H OH H ch3
Loganin ch3 H H OH H ch3
Desoxyloganin CH, H H H H ch3
Verbenalin ch3 H =0 H H ch3
Hastacosid ch3 OH =0 H H ch3
1.2. Iridoid c6 ndi doi 6 C-7
R R2 R3 R4 Re Re
Geniposidic acid H H H H OH -glc
Geniposid CH3 H H H OH -glc
Acetyi geniposid CH3 H H H CH3CO0O0 -gic
Genipin gentibiosid CH3 H H H OH -gentibiose
Thevesid H OH H H OH -glc
Theveridosid CH3 oh H H OH -glc
Scandosid H H OH H OH -glc
Scandosid methylester CH3 H oh H OH -gic
Desacetyl asperulosid acid CH3 H oh H OH -glc
methylester
Asperulosid | H | H CH3CO0O0 -glc
Desacetyi asperulosid | H | H OH -glc
Paederosidic acid H H OH H CH3COS -glc
Paederosid | H | H CH3O0Ss -glc



Duoc liéu chira mono va diterpen glycosid

1.3. Co nbi ddi & C-6

COOH COOCH,

HOH2C  OH 6—p-D-glc HOHJC OHO-p-D-glc
Monotropein Gardenosid

1.4. Iridoid c6 ndi d6i & C-5

COOCH,
X
HO' poX Ef.0-glD-gic
Gentiosid

2. Iridoid khéng da 10 carbon

2.1. Iridoid c6 9 carbon

Cac iridoid thudc nhom nay thiéu nhém methyl & C-1l con dwgc goi la
cac 11-nor-iridoid.

2.1.1. Khdng c6 ndi ddi & trong vong cyclopentan
R2 R1

R,O CH,0—(@3-Dglc

R r2 r3
Harpagid OH OH H
Leonurid H OH H
Rehmaniosid C H OH p-D-glc

Harpagosid OH OH C6H5CHCH-COO-
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2.1.2. C6 nhém epoxy & C-7

R R1

Catalpol H -(Sbglc

Rehmaniosid A H -pDglc 6<-1aDgal

Rehmaniosid B -p-D-gal -pDglc
2.1.3 C6 ndi do6i & C-7

R1 R2 R3 R4

Aucubosid (aucubin) H OH H OH
1C)-OI3g'ucosyi aucubosid H OH H OP-D-glc
Rehmaniosid D -0O-p-Dglc 2<~1 P*D* gic OH H OH

2.2. Iridoid 8 carbon

Trwong hop nay rd't hiém gdp. Cac wridoid thudc nhém nay thiéu cd 2
nhom methyl & C-10 va C-Il. Chat unedosid la mot vi du:
HO

0 —p-D-glc
Unedosid
3. Iridoid c6 trén 10 carbon

Cac (ridoid c6 edu trac khung co ban c6 trén 10 carbon dugc goi la céc
homoiridoid.
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3.1. C6 13 carbon
COOCH,

o

Fulvoplummierin

3.2. C6 14 carbon

Plumericin

4. Secoiridoid
La céc iridoid cd vong 5 canh bi mé ra é day néi gitta C-7 va C-8.

V 4
B
0—qglc H
Secologanin HX  o-gle '
(Trong ho Caprifoliaceae) Swerosid

(Trong ho Comaceae,
Dipsacaceae, Loganiaceae)

5. Iridoid dimer
La nhitng chat ma phan tir dugc tao thanh tir 2 ddn vi ridoid. C6 thé c6 3
trvong hdp: bis tridoid, ridoid-secoiridoid, bis-secoiridoid.

6. Cac iridoid va secoiridoid phtc tap
GOm céc iridoid hodc secolridoid lién két voi cac don vi terpenoid khac, lién
két voi lignan.

1. TINH CHAT, BINH TiNH

1. Tinh chat

Iridoid glycosid thudng dé tan trong nwéc, cdn lodng, con 50 % hay duoc
dung dé chiét xudt. Butanol ciing l1a dung moi chiét c6 thé han ché bot cac
tap chat.
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Duwéi tac dung cla enzym c6 san trong cay, iridoid glycosid bi bién ddi
thanh cac san pham mau den, xanh den hodc xanh. Do do, trudc day cac
iridoid con co tén la “pseudoindican”. S chuyén mau nay giai thich vi sao
Sinh dia, Huyén sam khi 0 trong qué trinh ché bién thi c6 mau den; mot s6
trai cdy, la cay ciing chuyén mau den sau khi rung vai ngay vi du trdi Théng
thién, 1a Mo Iéng...

Ngoai enzym ra, iridoid glycosid ciing dé bi thiy phan bang acid. Dudi tac
dung cla kiém NaOH, Ba(OH)2 cac nhém ester sé bi thuy phan.

2. Binh tinh

2.1. Ho& hoc

Muon phat hién iridoid glycosid, nguoi ta thwdng dung thudc thlr Trim -
Hill: 10 mi acid acetic + 1 ml CuS04 0,2 %+ 0,5 ml HC1 1 % 2 g dugc liéu tuoi
cat nho, cho vao 6ng nghiém, thém 5 ml HC1 1%, thinh thoang lac. Sau vai giv
gan lay 0,1 ml dich chiét, thém 1 ml thu6c thr, dun néng s& xuat hién mau
xanh duong hodc tim dd. Cling ¢c6 mot so'chat iridoid am tinh voi thudc thir trén.

2.2. S&c ky

Co thé tién hanh séc ky gidy hodc séc ky I6p méng dé dinh tinh iridoid.

Dich chdm séc ky: duoc lieu dun sdi 1 phat véi methanol, loc, dich loc
cham sac ky.

Céc thudc thir déphét hién:

TI: Antimoin trichlorid: SbCI3 (27 g) hoa tan trong 100 ml ethanol 6 40 -
500c. Thém 5-10 g natri sulfat khan, l&. Gan ldy I8p trong 6 trén, dung ngay.
Sdy 2 phut & 100°c.

T2: Anisaldehyd - acid sulfuric: 1 ml HZS 04 dam dac thém vao dung dich
mé&i ché gébm 0,5 ml anisaldehyd trong 50 ml acid acetic. Quan sat sau khi phun
0,5 - 1 gio.

T3: dung dich H2S045 - 10 % trong ethanol: sdy 2 phat 6 100°c.

T4: Benzidin - acid trichloracetic: benzidin (0,5 g) hoa tan trong 10 ml acid

acetic roi tron voi 10 ml dung dich acid trichloracetic 40 % trong nuéc va 80 ml
ethanol. Say 5 phat 6 100°c.

Du6i day la bang ghi két qua sac ky mot s6"iridoid (theo Groger va Simchtn):
- Gidy: Schleicher va Schull 2043b
- L&p mong: Silicagel G.
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- Dung mdi: Sl= n-butanol - acid acetic - nwéc (4:1:5) .
52 = Isopentanol - acid acetic - nwdc - n-hexan (3:3:3:1).
53 = Isopropanol - nuéc (6:4).
54 = n-butanol bdo hoa nuéc.
55 = Methanol - nwdc (1:1) .
56 = Ethanol *chloroform (1:1) .
57 = Ethanol - chloroform (3:7) .
58 = Ethanol *ethyl acetat (1:1) .

iridoid hRf Phat hién*

Séc ky gidy S&c ky l6p méng

S| S2 33 S4 35 S6 S7 S8 T1T2T3T4
Acetylharpagid 47 Y-Br R V-Br Br
Asperulosid 51 39 90 29 85 BBB-
Aucubosid 38 26 78 22 83 39 17 58 Br R-V V-Br Br
Catatpol 322079 14 83 34 14 56 Br-Y O-Br
Verbenalin 63 50 93 49 89 60 47 67 f-Y - - f-Br
Harpagid 34 20 V-Br R V-Br Br
Loganosid 63 46 93 50 90 R-R-
Monotropein 332270588 B B B f-Br
Plumierid 64 46 95 56 87 . Y-Br-Y -

* viét tit: B = xanh duong; Br = nau; f = nhat; 0 =vang cam; R = dd; V =tim; Y =vang.

2.3.Quang phd

Phan Ién cac hop chat iridoid ¢ nhém mang mau -0-C=C-C0-0 nén thé
hién bang hép thu trong vung tl ngoai & 233 - 238 nm véi log £ khoang 3,8.

Trén pho IR thuong cd tin hiéu & 1722 cm'l (-COCH3) va 1660 cm'l
(_C=C-0) .

IV. PHAN BO TRONG Tuw NHIEN

Céc hop chét iridoid phan bd'trong khoang 100 ho thuc vat va cho dén nay
chi thdy c6 mat trong 16p hai 14 mam; khéng thdy c6 trong cdy mdt 1& mam,
nganh hat trdn va thyc vat bac thap. Sau day la mot s6” ho hay gap:
Scrophulariaceae (Sinh dia, Huyén sam), Rubiaceae (Mo l6ng, Danh danh),
Apocynaceae (Thong thién, Cay si¥), Loganiaceae (M4 tién), Plantaginaceae (Ma
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dé), Caprifoliaceae (Kim ngan), Verbenaceae (Co roi ngwa), Gentianaceae
(Gentiana spp)... Trong con tring, ngoai kién Iridomyrmex, ridoid con tim thay
trong budém Euphydryas do sdu bwém an la cay co iridoid, vi du catalpol trong
M4 d&, tich ily lai trong than bwém dé tw bdo vé chéng cac loai chim.

V. TAC DUNG VA CONG DUNG <

Mot s6 dan chat iridoid c6 tac dung khang khudn nhu plumericin.
aucubin, acid genipic; mot s&' ¢ tdc dung nhudn nhuv geniposid, verbenali:.
asperulosid; thong tiéu nhu catalposid; lam ha duong huyét nhu catalpoi (=
catalpinosid), harpagid. Ré cay Valerian - Valeriana officinalis L., mdt duoc liéu
rat thong dung & chau Au, c6 tac dung an than 1a do cac thanh phan iridoid
Long dém thao - Gentiana lutea L. ¢ tac dung b8 dang. Nhirng dugc liéu dung
trong y hoc ¢ truyén nhu 14 Mo 16ng, 14 Kim ngéan, cé roi ngwa, dé chira ly
mun nhot déu ¢ thanh phan céc iridoid.
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DITERPENOID GLYCOSID

Diterpenoid glycosid c6 bd khung ctia phan aglycon cau tao béi 4 don vi
isoprenoid. Darutosid trong Hy thiém, neoandrographolid trong Xuyén tam
lién, carboxyatractylosid trong Ké dau ngua, steviosid va nhirng glycosid khac
trong Co ngot la nhitng vi du vé diterpenoid glycosid. a-Crocin trong chi t& la
loai diterpenoid pseudoglycosid.

a-Crocin, R=gentibiose
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DUQC LIEU CHUA MONOTERPENOID GLYCOSID

SINH BIA
Radix Rhemaniae (

Dugc ligéu l1a ré ca twoi hay sdy khd cla cdy Dia hoang - Rhemania
giutinosa (Gaertn.) Libosch., ho Hoa Mdm sdi - Scrophulariaceae. Sinh dia da
dugc ghi vao Duoc dién Viét Nam.

Péac diém thyc vat va phan bo

Cay thao, cao 10 - 30 cm. Toan cay cé
Iong mém. La day, phién 1& hinh trirng ngugc
dai 3-15 cm, rong 1,5-6 cm, mép ia co rang
cwa khéng déu, mat duéi co gan ndi rd.

L4 moc vong & goc. Hoa mau tim sam,
moc thanh cham 6 ngon. Than ré mam thanh
ch, lic dau moc thang sau moc ngang. Trudc
day ta phai nhap Sinh dia ctia Trung Qudc;
tr ndm 1958 chdng ta da trong thanh cong
trong nwoc, hién dang dwoc phéat trién trong
6 nhiéu dia phwong.

Trong trot Bia hoang

Viéc trong cdy Dia hoang nén thyc hién Rehmania glutinosa (Gaertn.) Libosch.
phuong phap nhan giéng bang mam thi co i
nhiéu vu diém: h¢ s"nhan gidng cao hon, ty & cdy s6ng téng, ndng suét ré cd
tdng. D4t trong can toi, x6p. Phan bon can co kali. Khi cdy ra hoa thi ngat bo
ngon hoa dé cl duoc to. Ving trung du va dong bang nudc ta moi ndm co thé
trong hai vu: mot vu trong vao thang 1- 2, thu hoach thang 8 - 9; mot vu trong
thang 7 - 8, thu hoach thang 2 - 3. Mdi hecta c6 thé cho tlr 3 dén 7 tan tly theo
vu trong va cach cham sdc.
Ché bién

T O twoi cla cdy Dia hoang duge ché thanh 2 vi dugc liéu la Sinh dialva
Thuc dia.

Sinh dia (= Can dia hoang, Sinh dia kh6) —a c6 twoi (Sinh dia hoang, Tién

dia hoang) duoc phoi sdy kho. Cl dem rira sach, ngay dau sdy 34 - 40°c, ngay thi
hai tré di 50 - 60°c, hang ngay dao déu, khi ci mém déo, thit den lai la duoc.

1 M@t s tai liéu phan biét Sinh dia hoang la cl Dia hoang tuoi, Can dia hoang la ctia Bia hoang phoi kho.
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Thuc dia. L4y 10 kg Sinh dia rira sach, dé rdo. L&y 5 lit nwdc cho vao 300 g
bot Sa nhan sic idy 4 lit nwoc. LAy nudc sa nhan tdm Sinh dia rdi xép vao thap
hay thiung men. Cho nwéc Sa nhan con lai véi 100 g Girng tuoi gid nhé va nuéc
sOi cho du ngap hét cac ci. Bun sdi lién tuc trong 2 ngay dém, nwéc can dén dau
phai thém nuéc sbi vao cho di mic cd, thinh thodng ddo cl (can chd y ndu phai
that déu Ira va that k¥, néu khdng sau nay cé ndu lai ci ciing khéng thé mém
duoc). Sau dé ndu can con 1/2 nwdc, vot ¢l ra dé rao nude. Ly nudce thuc con fai
pha thém 1/2 lvgng reou 25 - 30°, dem tam ro6i db trong 3 gid va dem phoi. Lam
nhiéu lan nhu vay dén khi can hét nuéc thuc.

Thanh phan héa hoc

Thanh phan hoa hoc cla Pia hoang Hoai Khanh - R. glutinosa Libosch
forma hueichigensis Hsiao. dd duwoc cac nha nghién cttu Nhat xac dinh thanh
phan. Gom co:

Cac iridoid glycosid ia catalpol rehmaniosid A, B, ¢, D (cong thirc xem
phan dai cvong), hai chat rehmaglutin B va ¢ thudc loai dan chat iridoid khéng
c6 phan dubng.

Catalpol @ dc. 207 - 209°c [a]D= -122°, ham lwgng 0,11 % trong cl tuoi. Chét

rehmaglutin B khong c6 n6i ddi trong vong pyran nhwng lai c6 3 vong va 8 vi tri C-7

¢6 nhém thé Cl, chat rehmaglutin ¢ c6 sy dong vong bat thwong tao ra vong lacton 5

canh.

Céc carbohydrat nhu jD-glucose, -D-galactose, -D-fructose, sucrose, rafmose,
mannotriose, stachyose, verbascose va D-manitol. Stachyose la chét chinh voi
ham lwvgng 48,3 % (so voi dugc liéu khd).

Ngoai ra con c6 15 amino acid va D-glucosamin.

Thanh phan cla loai Pia hoang R. glutinosa var. purpurea phan tach theo
phan doan thi thanh phan carbohydrat chinh van la stachyose (phan doan
trung tinh), amino acid la arginin chiém 4,2% (phan doan kiém) va acid ¥
aminobutyric acid chiém 3 % (phan doan acid). Ciing tir ré Dia hoang nay, nam
1990 cac nha nghién ctu Nhat con phan lap thém 18 dan chét phenethyl
glycosid trong d6 c6 cac chat 2'-0-acetyl-acetosid (1), jionosid ¢ (2), jionosid D
(3) va isoacetosid (4) da dugc thir tac dung sinh hoc.

L Ll T —
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R1 R2 R3 R4 R5
1 OH OH Ac Caffeoyl H
2 H H H Caffeoyl H
3 OH OCH3 H Caffeoyl H
4 OH OH H H Caffeoyl
Rehmaglutin B Rehmaglutin c

Tac dung va cong dung

Catalpol c6 tdc dung ha duong huyét rd rét da dwoc thi nghiém trén sic
vat. Ngoai ra con cd tac dung lgi tiéu va nhuan.

Céc chat phenethyi giycosid (1), (2), (3) dd duoc thr tdc dung sinh hoc cho
thady c6 tdc dung (rc ché aldose reductase (AR) voi ICDtlr 107- 10'6M va co tac
dung (rc ché 5-lipoxygenase véi ICH la 10’5 M. Do tac dung (rc ché AR cla cac
hoat chat trén nén Sinh dia c6 tac dung cai thién trong cac trudng hop bién
chitng ctia bénh ti€u dwong lién quan dén than, than kinh, véng mac, duc thay
tinh thé.

Sinh dia va Thuc dia la thudc bd chira suy nhuoc co thé.

Sinh dia dung trong cac bénh tiéu dwong, thiéu mau, thé trang dé bi chay
mau, sot, lwdi dd va khat.

Thuc dia dung trong cac treong hop tim dap nhanh, r6i loan kinh nguyét,
rong kinh, chéng mét, U tai, téc rau bac sém. Thuc dia la thanh phan hay gap
trong cac thang thu6c ctia Bong y nhu ‘Bat vi’, ‘Luc vi’, ‘Ha xa dai tao’...

DANH DANH
Fructus Gardeniae

Danh danh hay con goi Chi t& la qua chin phoi hay sdy kho cua cay, ho
Ca-phé - Rubiaceae.
Danh danh da duoc ghi vao Dugc dién Viét Nam.
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Péc diém thuc vat va phan bo

Cay nho cao hon 1 m, phan nhanh nhiéu.
L4 moc d6i hay moc vong 3 chiéc mdt, nhén
bong, ¢ 14 kém ré. Hoa mau trdng, thom, qua
hinh thoi ¢6 5 canh 16i, thit qua mau vang cam.
Cay moc hoang va dugc trong lam canh. Trong
bang canh hoic bang hat.

Thu héi: qué thu hai vao thang'8 - 10. L&
thu héi quanh nam.

Thanh phan hoa hoc
Thanh phan héa hoc chinh trong qua la Danh danh
cac iridoid glycosid: gardosid, scanzhisid, Gardeniajasminoides Hlis
scandoait methyl ester, desacetyl asperulcsid acid methylester, gardenosid
(cdng thirc xem phan dai cwong). Ngoai cac iridoid glycosid ndi trén, trong qua
danh danh con co acid picrocinic cling 1a mot loai monoterpenoid glycosid khac.
Trong qua Danh danh va nhiéu cay thudc chi Gardenia, nguoi ta da phan
lap duoc sic t6 mau dé gach a-crocetin 1a mot acid carboxylic carotenoid. &
trong cdy, sic td'nay ton tai dudi dang pseudoglycosid la a-crocin (= a-crocetin
digentibiosid), két tinh hinh kim mau dé nau, c6 cuc dai hadp thu & 464 va 434
nm, dé tan trong nudc nong, kho tan trong dung mai hitu co. Trong qud Danh
danh con c6 nonacosan, p-sitosterol va D-manitol.

Acid picrocinic a-Crocin, R = gentibiose

Trong loai Gardenia lucida cé 5 chat flavonoid thuéc nhém ilavon da dugc
phan l1ap va xac dinh cdu trdc gom: gardenin A, B, ¢, D, E.
Téac dung va céng dung

Danh danh c6 tac dung sau: an than, gay ngl, chéng co giat, ha huyét ap
va tac dung ha than nhiét kéo dai.

Phan tan trong nuéc cla qua co tac dung kich thich tiét mat va ha
bilirubin huyét twong.

Dich chiét nuwéc néng Chi t& khi tdch phan doan cé phan t& lvong thap thayi
c6 tac dung kich thich tai tao té bao ndi mac la céc té bao dong vai tro quan trongi
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lam dong mau, do do giai thich duoc tac dung cam mau cua Chi ti. Nguoi ta cling
biét rang sy tén thwong va sy cham tai sinh té bao ndi mac sé gay nén nhirng
triéu chirng bénh Iy nhu xo vita dong mach. [Planta Med. 56, 1990, 353],

Dung ngoai, Danh danh cho thay c6 tdc dung chdng viém.

Trong y hoc c6 truyén, Chi tl dugc dung dé chira viém gan cép tinh co
vang da, Ngoai ra con dung dé chira khai huyét, tiéu tién ra mau dau buot.

Liéu dung: 6 - 12 g m6t ngay, dung riéng hoac phdi hop véi cac thude khéac.

Dung ngoai dap dé chong viém, bam dap, bong gan, cdm mau, sat tring va
giam dau.

oc-Crocin Ia mot chat mau dung dé nhuém thyc phdm. Ngoai ra nhan dan
ta hay dung Danh danh dé nhuém iua to tdm cho c6 mau vang dep.

LA Mo
Folium Paederiae

Duoc liéu fa |4 twoi cla cay L& mo (con goi la Mo I6ng) - Paederia foetida
L. Ho Ca phé - Rubiaceae.1

Pac diém thuyc vat va phan bd"

Day leo bang than qudn. L4 moc ddi hinh
tring, néu mat du6i 14 mau tim dé thi goi la Mo
tam thé. Hoa mau tim nhat, moc thanh xim & k&
Ia. Qua det. Toan cay c6 1ong mém va ¢ mui khé
nglri. Cay moc hoang & nhi*rng bd bui. Co thé trong
bang day.

Loai P. scandens (Lour.) Merr. cling c6 hinh
dang twong ty chi khac la qua hinh cdu va than
canh nhan, moc hoang.

Thanh phan hod hoc

Thanh phan trong 14 Mo dugc biét gom co: Lamo
Paederia foetida L.
Céac iridiod glycosid: asperulosid,
paederosid, scandosid, paederolon, paederon, pai va paederenin [Shukla

Y.N. et al. Phytochem. (1976,) 15, 1989-90]
Alkalloid: o-paederin va /?-paederin.

1 Nhidu tac gia hién nay ChO réng Paederia scanoet.s (Lour.) Merr., Paederia tomentosa Blume, Paederia
tomentosa Blume var. glabra KUz, Paederia chinensis Hance, p. mairei LBV. déu (3 ddng danh cla
Paederia foetida L. [Puff C. et al., Rubiaceae of Thailand: 162 & pi. 3.2.7. 2005]
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Quinon: phan trén mat dat c6 embelin.

Tinh dau: trong toan cay va hoa cé tinh dau véi ham lwgng cao. Tinh dau
co trén 70 cdu t& trong d6 co linalool la thanh phan chinh, ngoai ra con c
ur-terpineol and geraniol [Wong, K.c.et al. Flavour Fragr. J. (1994) 9, 25-28]

Céac steroid va triterpen: sitosterol, stigmasterol and campesterol, acid
ursolic, epifriedelinol, friedelin.

Ngoai ra trong than la con c6 chira cdc hydrocarbon mach dai nhu
hentriacontan, hentriacontanol va cetyl alcohol; cac dan chat furan nhu
2,3-dihydrobenzofuran, benzofuran; céc acid béo nhw nonionic, capric, lauric,
myristic, arachidic, palmitic va caroten, vitamin c.

Dac biét, cac dan chat lvu huynh 1a dimethyl sulfid, dimethyl trisuliid va
methyl mercaptan lam cho than va Ia twei c6 mui dac biét.

Loai p. scandens da dwoc nghién ctru tir ndm 1968. Thanh phan cla la c6 asperulosid
va 4 glucosid: paederosid, soandosid, acid paederosidic va desacetyi asperulosiii trong
d6 2 chat sau rat cé thé khéng cé trong tv nhién ma la tao ra do qua trinh chiét xuat.
Loai P. foetida dugc nghién clru nam 1976 va ciing thay c6 3 glucosid: asperulosid,
paederosid va scandosid (cong thirc xem phan dai cwong) .

Cong dung

Tac dung tri tiéu chay: 14 Mo c6 tdc dung chdng tiéu chdy do tc ché sy van
doéng cda hé trang vi.

Dich chiét cdn 90 % cda 1a Mo c6 tac dung lam cham lai tac dong gay tiéu chay thuc

nghiém gay ra bdi dau thau dau va magnesi sulfat trén chudt nhat, & lieu 100 va 250

mg/kg dich chiét c6 tac dung lam gidm chi so ty x8 (purging index - PI) trong 1 gio va

kéo dai trong 6 gi¢d & liu 500 mg/kg. Trén mo6 hinh magnesi sulfat tdc dung cta dich
c[liét phu thudc vao liéu dung. L4 Mo c¢é tac dung gidm tac dung trén hé trang vi cla

hon dich bari sulfat, cis-plastin, lam tang tac dung cdia morphin trén hé trang vi. (N

Nahara et al. J. of Ethnopharmacol. 105(1-2), 125-130]

Tac dung chdng oxy héa: dich chiét la (twoi hodc khd) cia l& Mo co tac
dung chéng oxy hda trén moé hinh ABTS (2,2’-azinobis(3-ethylbenzothiazoline-6-
sulfonic acid) va /?-caroten & mrc d0 trong khoang 50 - 80 %. L& tuoi c6 tac dung
manh hon la khé. [Hasnah 0. Molecules 2009 (14), 970-978]

Téc dung khang viém: phan doan tan trong nwéc cla dich chiét cén 50 %
cla la Mo ¢d tac dung khang viém trén nhiéu mo hinh th nghiém gay phu cép
va ban cédp v6i carrageenan, histamine va dextran. Tac dung phu thudc vao liéu
dung. Téc dung tang khi st dung qua phtc mé.

Téc dung bao vé gan: dich chiét methalol cla 14 Mo ¢6 tdc dung bao vé gan
& mtrc do trung binh.

Ngoai ra, 1& Mo con dugc biét c6 cac tac dung sau: dich chiét |14 Mo c6 tac dung chdng

lai cac thwong tén kigu viém xwong khép, 1am gidm sw thoai héa sun khép, Dich chiét

¢dbn 50 % cha |4 Mo @tac dung chéng co that trén hdi trang chudt lang; chéng lai cac

dong té bao ung thw biéu mé mdi - hau; gidm ho nhwng kém hon codeine, tuong tw
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nhu dropropizine. [G. Nosdl'ovaaet al. Acta Vet. Bmo (2007) 76,27-33], Dich chiét nwéc 14 Md
duwong udng trong 2 ngay cd tdc dung manh' chéng lai giun Strongyloides,
Trichostrongylus va Haemonchus spp. tac ddng trung binh trén Bunostomum va
Monezia spp. trén bé.

Dich chiét cdn 14 Mo c6 LDjo trén chudc n,hat 1a 1200 mg/kg, dich chiét nwéc khong

doc 6 liu 2 g/kg dwong ubng hay tiém phic mo va khéng gay tac dong dai thé co y

nghfia nao.

Nhan dan ta dung la dé chira ly. Cach lam: 14 Mo 50 g, thai nho trén voi
long do triing ga, boc 1a chudi, nwéng hodc dat trén chdo (khong dung md) néng
dén khi chin thom. Ngay an 2 - 3 Ian. L4 Mo con ding dé chita ching soi bung,
an khong tiéu, viém da day rudt, lam thuéc théng tiéu, chira tri.

HUYEN SAM
Radix Scrophulariae

Duoc liéu 1a ré phoi khd cla cay Huyén
sam (b&c) - Scrophularia ningpoensis Hemsl.
va s. buergeriana Mig.,, ho Hoa M&m s6i -
Scrophulariaceae. <

Pac diém thuwc vat va phan ho’

Huyén sam (bac) la cay thao cao 1,5-2
m. Than cé 4 canh, mau xanh, cé rdnh doc. L&
hinh tring, dau nhon, mép cé rang cua dai 3-8
cm, roéng 1,5-2 cm. Hoa moc & dau ngon hodc
dau canh, mau vang nhat, cd 4 nhi. Qua nang
trong c6 nhieu hat den nhd. Loai s.
ningpoensis hoa mau tim.

Truéc kia ta phai nhap Huyén sam cla
Trung Quoc, nay da di thyc thanh cong. ScrophulJri*ning”ensis Hemsl
Trong trot va ché bién

Trong bang hat vao mua xuan, moi hccta can chirng 1,5 kg hat gidng. Thu
hoach ré vao thang 10 - 11. Moi hecta cho chirng 5 tan ré tuoi.

Pao ldy cl, cat bé dau, mam, ré con, rira sach. Phoi hodcsdy & 50 -60°c
dén khi gan khd (cti con mém) thi dem 0 5 - 10 hdm (lam nhuvay thitc sé  trd
nén den). Sau do lai sdy hodc phoi lai.

Thanh phan hoa hoc

Thanh phan dang cha y ctia ré Huyén sam la cac chét ridoid glycosid. Céc
chét nay cling giéng nhw phan 16n cac ridoid glycosid khéac, khdng bén virng' dé
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bi chuyén hoa thanh dan chdt mau den. Hai chét chinh dugc biét 1a harpagid va
harpagosid (=8-0-cinnamoyl harpagid).

Tac dung va cong dung

Dich chiét tir Huyén sam c6 tac dung lam ha dudng huyét trén sdc vat thi
nghiém, tdc dung gidng nhu catalpol trong Sinh dia da ndi & tren nhung khéng
rd baiig. Trén thé voi lidu twong duong 5 g/kg cho thdy ha duong huyét 16 % kéc
dai trong 5 gio.

Dich chiét nwdc Huyén sam co tdc dung ha huyét ap trén sic vat co gay
mé hodc khdng, cé tdc dung gidn mach. Trén meo va ché thi nghiém thdy lam
cham nhip tim, kéo dai khoang cach PQ, tang co b6p co tim.

Cac tac dung khéc: an than, chdng co giat, tang tiét mat, giam tinh tham
mao mach, giai déc, khang khuan.

Trong y hoc c6 truyén, Hityén sam itwgc dunsr kém theo céac vi thudc khéac
dé lam thu6c bd dudng, thudc ha nhiét, sdc véi Cam thao va Bac ha dé chira
viém hong.

Liéu dung: 10-12 g dudi dang thudc sic.

PAI
Cortex et flos Plumeriae

Duoc liéu 1a vé than hodc canh va hoa phoi hay sdy dén kho cua cay Dai
(hay con goi la cay St) *Plumeria rubra L. var. acutifolia (Poir. ) Bail., ho Tric
dao - Apocynaceae.

Péic diém thuc vat

Céay nhd cao c6 thé dén 6 m. Than
phan canh 2 hodc 3 nga. Canh méap, x6p dé
gdy. L4 to, nguyén, dai 15 + 30 cm rong 8
cm, moc so le, thwong tdp trung & dau
canh, khi rung dé lai cac vét seo rét rg trén
canh. L4 hinh méc, géc va dinh nhon, gan
14 hinh 16ng chim, gan mép ro va & xa mép.
Canh va la ¢6 nhya ma tréng. Hoa mau
trdng 6 mit ngoai, mat trong mau vang
nhat, rdt thom, trang phia trén xé thanh 5 Cai
thay, khi con nu thi vdn xodn lai. Cay  Plumeria rubra L var. acutifolia Bail,
thwong dwogc trong lam canh & cac dén
chlia, tréng bang dam canh banh té. Sau khi cat canh khéng nén dam ngay, doi
vai ba ngay dé vét cat kho rdi dam vao bau dit di tron phan, khong nén tudi
nhiéu nuéc.
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Thu hai ché bién
Vo than hodc canh dugc cao sach 16p vé ngoai dem thai maéng roi phoi hodc
sdy khd. Hoa hai lic méi nd, phoi hodc sy nhe dén kho.

Thanh phan hoé& hoc ;

Thanh phan hoat chét cla vé cay Dai la cac chat thudéc nhém iridoid co bd
khung trén 10 carbon (homotridoid). Pay la nhitng thanh phan c6 vi dang.
Fulvoplumierin, chédt dau tién dugc Schmid va Bencze phan lap va xac dinh céau
trdc ndm 1953, két tinh hinh kim mau vang da cam dc. 151 - 152°c. Khi tac
dung véi kiém trong ethanol thi cho mau dé. Cac iridoid khac gom cd: plumierid
(mot glucosid), plumericin, p-dihydroplumericin, va P-dihydro plumericinic acid.

Plumericin Acid p-dihydroplumericinic R=H

Hoa cling c6 fulvoplumierin. Tinh dau cla hoa c¢6 ham lvgng khodng 0,05%
trong thanh phan c6 farnesol, linalol, geraniol, citroneliol va cac chat khac.

Téc dung va cdng dung

Fulvoplumierin c¢6 tadc dung (c ché cac chdng khac nhau cla
Mycobacterium tuberculosis & ndng do 1-5 fig/Iml va khang té bao ung thu bach
cau trén thuyc nghiém.

Plumierid va plumericin c6 tdc dung tc ché mot s6 vi khuan gram am va
gram duwong.

Nu6c sic vo than co tac dung nhuan: 4g vé sao thom, sic v&i 200 ml nwéc
chia lam 3 1an udng trong ngay. Nguoi dang bi tiéu chdy hodc c6 thai khong
dwoc dung. NEu liéu 8 - 10 g thi cd tac dung tiy x0.

Chira chan rang swng dau: 10 - 20 g vé than ngam trong 200 ml ruvgu 25 -
35°. Ruou nay dung dé ngam, khong dugc nuét, ngay ngam 3 - 4 lan.

Hoa dung chita ho. Ngay dung 4 - 12 g, sic voi 200 ml nudc, chia lam 3 -4
lan udng.

L4 twoi gid dap dung chita mun nhot.
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MOT sé' CAY THUOC KHAC CHUA IRIDOID GLYCOSID

KIM NGAN

Lonicera japonica Thunb., ho Kim ngén - Capriioliaceae. Trong 14 Kim
ngan co chira loganin, secologanin (xem chuwong flavonoid)

Cdé ROI NGUA

Verbena officinalis L., ho c6 roi ngwa - Verbenaceac. Vcrbenalin va
hastacosid la nhirng iridoid glycosid dd dwgc phan lap va xac dinh cau truc.

MA BE

Plantago major L., ho M& dé - Plantaginaceae. L4 M& dé c6 aucubosid,
catalpol (xem chwong carbohydrat) .
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Duwgc LIEU CHUA DITERPENOID GLYCOSID

XUYEN TAM LIEN
Herba Andrographitis

Dugc liéu"dung la phan trén mat dét phoi hay say kho cta cay Xuyén tam
lién - Andrographis paniculata (Burm.) Nees., ho O r6 - Acanthaceae.

Déc diém thuc vat va phan bd"

Cay thao, moc thdng ding cao duti 1
m. Than chia nhiéu dét, 14 moc ddi, cudng
ngan, phién 14 hinh mac, mat 14 nhan,
nguyén, dai 3 - 12 cm, rong 1 - 3 cm. Hoa
mau trdng diém hdng, moc thanh chim &
nach 14 hay dau canh. Qua dai 15 mm, rong
3,5 mm. Hat hinh tra, thu6én dai. Toan cay
c6 vi rat dang. Mua hoa thang 9-10.

Céac nuéc chau A déu c¢6 nhue An Db,
Indonesia, Malaysia. 0 Trung Qudc c6 trong
dé khai thac bao ché thudc. Cay dugc trong
'm0t vai noi 6 cac tinh phia nam.

o . . Xuyén tam lién

Thu hai: ca cdy thu hai quanh nam, t6t Andrographis Daniculata (Burm.) Nees.
nhat la trwéc khi cay ra hoa. Khi dy ham
lvgng andrographolid trong cay dat cao nhat.

Thanh phan hoéa hoc

Céc dan chét diterpenlacton

Thanh phan chinh trong Xuyén tam lién ia cac dan chit diterpenlacton co
cdu trac labdan. Chdt chinh la andrographoiid c6 trong toan cay nhwng cao
nhét la & 1a. Andrographolid co vi rdt dang két tinh tr MeOH diém chay 230°c.
Ham luong andrographolid trong 14 chiém khodng 2,39%. Dan chat
diterpenlacton th hai la neoandrographolid, mét glucosid dd dwgc xac dinh cau
tric nam 1968. Dan chét nay c6 vong lacton 5 canh chwa no & vi tri a, p nén
duong tinh v6i thudc thir Baljet (thuéc théd phat hién vong butenolic trong
giycosid tim). Méi day, nguoi ta dd phan lap duoc glucosid cta andrographolid
vBi phan duong glucose gan vao carbon carbinol bac Il va goi la andrographisid
[Seth SK. et al. J. of Mol. Structure (2010) 965,45-49].
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Ngoai ra, con c6 mét so diterpen lacton khac véi ham lwgng thap: isoandrographolid,
14-epiandrographolid, 14-desoxy androrapholid,
14-desoxy-ll-dehydro andrographolid, 14-desoxy-ll-hydroxy andrographolid, 14-
desoxy-ll-oxo andrographolid, 14-desoxy-12-hydroxy andrographolid, 14-deoxy-12-
methoxy andrographolid, 12-epi-14-deoxy-
12-methoxy andrographoiid, 14-deoxy-Il,12-didehydroandrogTapholid
(andrographolid D), 14-desoxy andrcgrapholid 19-p-D-glucosid, homoandrographoiid.
6’-acetyl neoandrographolid, andrographosterol va mét terpenoid bat thwong voéi 23
carbon 1a 14-deoxy-15-isopropyliden-Il,12didehydroandrographolid. [Mishra S.K. et al.
Pharmacognosy Reviews 1(2), 283-98, 2007; MatsudaT.et al. Chem. Pharm. Bull. 42(6): 1216-25 (1994)]

Trong cay con c6 cac diterpen dimer ia bisandrographolid A, B, ¢ and D.

14-deoxy-11-dehydro andrographoid 14-deoxy andrographolid  14-deoxy-11-0X 0 andrographolid

Trong méi trwong nudi cdy mo tir cac bd phan khac nhau clia cay Xuyén tam lién con
thdy xuat hién thém 3 chat sesquiterpen lacton méi: paniculid A, B, ¢ nhuwng lai
khéng thdy c6 andrographoiid.

R2™  -R1

Paniculid A; R=Rl =H, R2 = OH.
Paniculid BB R=R2=0H, R1=H.
Paniculid C. R = OH, Rl = R2=0.

Ngoai ra trung cay con c6 a-sitosterol va mot s6’thanh phan khac.
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Cac flavonoid

Ré cla cady Xuyén tam lién ngoai andrographolid con c6 cac dan chat thudéc nhom
iflavon: andrographin, panicolin, apigenin 7,4-di-0-methylether, mono-O-methyi
wightin, 5-hydroxy-7,8-dimethoxy ilavon 5-glucosid,
5-hydroxy-7,8.2",3-tetramethoxy flavon, 5-hydroxy-7,8,2'-trimethoxy flavon 5-
glucosid, 5,4'-dihydroxy-7,8.2",3'-tetra methoxy flayon 5-glucosid.

OH
Andrographin R=Me, R1=H.
Panicolin R=R1=H.
Mono-0-methylwightin R=Me, R1=MeO Apigenin 4, 7-dimethyletyler

Téac dung va cong dung

Cac nghién ctu trén chudt nhét cho thdy Xuyén tdm lién c6 tac dung kich
thich hé mién dich bang ca 2 con dudng: dap ng dic hiéu voi khang nguyén tao
nén khang thé tiéu diét vi khudn va dap ¢ng mién dich khéng dic hiéu ting
cuong kha nang thuc bao.

Xuyeén tam. lién cé tdc dung (c ché st nhan ban cla nhiéu loai té bao ung
thv [Talukdar, P.B.et al. Indian J.Chem. 6:252-54], kich thich su biét hoa té bao
[Matsuda, T., M. et al. Chem. Pharm. Bull (Tokyo) 42(6): 1216-25] giup chdng lai bénh
ung thuw. Céac diterpen dwoc cho la thanh phan chinh cé tac dung [Mishra SK. ct
al. Pharmacognosy Reviews 1(2), 283-98, 2007], Andrographolid cé tac dung manh
hon deoxyandrographolid va neoandrographolid trén human leukemia HL-60
va nhiéu dong té bao khac [Cheung H.Y. et al. PLanta Med. 71:1106-1111 (2005)].

Xuyén tdm lién c6 tdc dung ha s6t. & lieu 300mg/kg Xuyén tam lién c6 tac
dung ha s6t twong dwong véi aspirin cung liu. Xuyén tam lién cé tdc dung nglra
cam lanh trén tht* nghiém Iam sang mu ddi & nguoi tinh nguyén. Sau 3 théang
st dung lieu 200 mg/ngay, ti 1é nguoi cAm lanh chi con 30 % so voi 62 % & nhom
chirng. [Caceres D.D. et al., Phytomedicine 4(2) 101-4]

Dich chiét Xuyén tam lién c6 anh hudng l1én kha nang ton tai cda HIV do
tic ché cac enzym anh hwdng Ién qua trinh van chuyén phosphat.

Xuyén tam lién cé tac dung bdo vé gan chong lai cac tac nhan gay hai cho
gan nhuv CCl14 galactosamin, paracetamol. Tac dung chd yéu do céac
andrographolid trong dé anhdrographisid c6 tdc dung manh nhéat. [Kapil, A et al.
Biochem. Pharmacol. 46(1) 182-85; Seth S.K. et al. J. of Mol. Structure (2010) 965.45—49]

Xuyén tdm lién c6 tdc dung chdng tiéu chay. Tac dung chi yéu la do céac
dan ch@'t diterpen.
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Trén mo hinh th&* nghiém voéi cac tdc nhan gay tiéu chdy nhu magnesi sulfat, bari
sulfat, dau thau dau... dich chiét Xuyén tam lién c6 tac dung trc ché sy van dong cua
hé trang vi lam cham tac dung tdy xd cla cac cha't nay.

Trén tiéu chdy gay ra bdi E. coli. andrographolid and neoandrographolid cé tac
dung twong ty nhu loperamid. 82.5 %bénh nhan bi tiéu chay cdp khdi bénh khi st
dung lidu 500 mg chia 3 lan/ngay trong 6 ngay (2,5 - 3 mg/kg thé trong) kém véi
bu NWOC [Yin J. et al. Contemporary Traditional Chinese Medicine, pp. 517-524 (1993)]. SO dung
diéu tri cho 1,611 truwong hop ly do vi khudn va 955 trwdng hop tiéu chay cho két

qua chung la 91.3% khdi bénh. (Deng W.L.et al. News letters of Chinese Herbal Med. (1978)
10, 27-31]

Dich chiét Xuyén tam lién, chid yéu la neoandrographoiid va
deoxandrographolid c6 tdc dung ngdn can su sinh trudng cda ky sinh tring sot
rét Plasmodium falciparum, p. berghei véi tdc dung bdo vé tdt hon tac dung
diéu tri. [Misra, p. et al. Int. J. Pharmacog. 30(4): 263-74]

Dich chiét Xuyén tam lién c6 tdc dung khang viém gay bdi cac tdc nhan
nhu histamin, dimethyl benzen, dau croton. cd 4 andrographolid trong Xuyén
tam lién la deoxy andrographolid, andrographolid, neoandrographolid va
dehydroandrographolid déu cé tac dung. Trong dd, dehydroandrographolid la
manh nhét, rdi t¢i neoandrographolid va andrographolid. Tac dong nay cé thé
théng qua co ché tdc dong trén tuyén thugng than. [Yin J. et al. Contemporary
Traditional Chinese Medicine, 517-524]

Theo P& Minh va cong sw (1992) bang phuong phap thir khang khudn theo phuong

phap pha loang trong thach cho thdy dich chiét cia I& xuyén tam lién c6 tac dung tc

ché cac vi khudn Shigella (22 chiing) va Staphyllococcus aureus (32 chingV Mirc do
rc ché tuy thudc vao phuong phap diéu ché.

Theo Kee Chang Huang (Pai hoc Louisville. M), Xuyén tam lién con c6 tac dung an
than; chong thu thai. Cling theo tac gia trén, Xuyén tam lién c6 thé co tac dung phu
nhuv chéng mat, tim dap nhanh.

Céc thr nghiém dugc ly cho thdy andrographolid, hoat chét chinh trong
cdy c6 nhiéu tac dung trén cdc md hinh th& nghiém nhu: diét don bao, chéng
doc cho gan, khang HIV, kich thich mién dich, chéng ung thu, ha dudng huyét
va chdng cao huyét ap. [Jada S.R. et al. Phytochem. (2007) 68 904-912]

Trén lam sang Xuyén tam lién cho thdy c6 tdc dung chong viém va khang
khuan trong cac truong hgp: mun nhot, viém hong, viém amydan, viém phé
quan, viém loét da day *rudt, viém duong tiét niéu, nhiém khudn duong rudt
nhu tiéu chay, ly truc trung.

Xuyén tam lién con duoc dung lam thuéc bd dang gilp tiéu hoa.

Dung dudi dang thudc bot 4 - 6 g hodc thudc séc 10 - 20 g.

o Trung Qudc co san phdm dang vién chira hoat chat andrographolid, moi

vién chtra 50 mg va dang 6ng tiém, mdi 6ng chira 50 mg trong 2 ml. Tiém
bap hodc pha lodng véi dich truyén qua tinh mach.
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KE PAU NGUA
Fructus Xanthii

Duoc liéu la qua gia phoi hay sdy khd cla cdy Ké dau ngwa - Xanthium
strumarium L., ho Ctrc - Asteraceae.

Duoc dién Trung Quoc ghi loai X. sibiricum Patr.

Pac diém thwc vat va phan bd"

Céy thdo cao d6 1 m, than cé khia
rdnh. L& chia lam 3 - 5thuy néng, mép co
rang cua, c6 long ngén cliing. Cum hoa
dau. Qua hinh thoi cd gai méc.

Cay moc hoang & nhiéu noi nuéc ta.
Thu hai va ché bién
Thu hoach qua gia vao thang 4 - 7,

khi dung thi sao chay, ray bé gai, gia dap.
Théan fa ciing dwoc dung.
Thanh phan hoé hoc )
Ké dau ngua
Qud chia chét béo (39'%) va mot Xanthium strumarium L.
diterpenoid glycosid da duwoc xac dinh la
carboxy atractylosid ham lwgng 0,02%
acid cafeic.

Trong cay, chu yéu la 14 c6 cacsesquiterpenlacton:xanthatin,xanthumin
la 2 thanh phan c¢6 tdc dung khang khudn. Ngoai racon cd cac
sequiterpenlacton khac cung mét loai khung la xanthin, xanthinosin, xanthalin,
xanthanol, isoxanthanol, xanthumanol, desacetoxyl-xanthumin. C&c thanh
phan nay co thé thay déi tuy theo noi moc clia cay. Trong cay con ¢ cac dan
cha't phenol la 3,4-dihydroxycinnamic, acid 1,4-dicafeylquinic, y-tocopheroi va
mot s&' thanh phan khac.

Carboxyatractytosid Xanthatin Xanlhumin

Tac dung va cong dung

Carboxyatractylosid 6 dang mudi (= carboxyatractylat) va cafeic acid déu
06 ¢6 tac duiLg lam ha dwong huyét. Chl y carboxyatractylosid c6 doc tinh.
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Xanthatin va xanthumin la nhirng chat c6 tac dung khang khuén.

Xanthatin va dich chiét toan phan clia cdy da thr thdy co tdc dung ddc véi
té bao ung thu. [Planta med. (1994) 60 (5) 473-4.]

Trong y hoc ¢d truyén nguoi ta ding Ké dau ngua dé chiva dau dau do cam
lanh; viém xoang chay nwéc mdi, mun nhot, 16 loét, man ngta, ly.

Qua Ke con dung lam thu6c chira bi tiéu tién, chita dau rdng, & An Do co
dung ré dé diéu tri ung thu.

Ngay ding 10 - 16 g canh va la hodc qué dudi dang thudc séc hodc thudc cao.

HY THIEM
Herba Siegesbeckiae

Duoc ligu la bd phan trén mat dat phoi kho cia cay Hy thiém -
Siegesbeckia orientalis L., ho Clc - Asteraceae.

Hy thiém duoc ghi vao Duwgc dién Viét Nam.
Duoc dién Trung Quéc con ghi thém 2 loai khac la
s. pubescens Makino va s. glabrescens Makino.

Pic diém thwc vat va phan bo

Cay thdo cao 0,5 - 1 m, c6 nhiéu canh c6 léng.
L& moc ddi, cudng ngén, phién Ia hinh tam giac hay
thuén hinh qua trdm, dau la nhon, phia cudng cing
thét lai, mép 1a c6 rdng cuwa, mat dudi c6 1ong. Cum
hoa dau, mau vang, cuéng cé long va tuyén chét
dinh. Qua dong hinh trirng.

Cay moc hoang khap noi 6 nwéc ta. Trung

Qudc va mot s6 nwéc Bdng Nam A déu cd. be:thiém i}
Siegesbeckia orientalis L
Thanh phan hoa hoc Iegesbeckia oriertal

Tir phan trén mot dat cla Hy thiém, 25 diterpen c6 cau tric ent-pimaran
va ent-kauran da dwoc phan lap. [Wang R. et al. J. Nat. Prod. 2010, 73, 17-21]

Céc dan chat ent-pimaran c6 darutigenol, ent.-12a,16-epoxy-2P,15a,19-
trihydroxypimar-8-en, ent-12a,16-epoxy-2(i,15a119-trihydroxypimar-8(14)-en>ent-
2a,15,16,19-tetra-hydroxypimar-8(14)-en, ent-15-0x0-2(3,16,I9-trihydroxy-pimar-
8(14)-en, ent-2-0x0-15,16,19-trihydroxypimar-8(14)-en... Ngoai ra con c6 mdot sb
diterpen glycosid nhw darutosid, hythiemosid, ent-2-oxo-! 5,16-dihydroxypimar-
8(14)-en-16-0-P-glucopyranosid, ent-2-oxo-3p, 15,I6-trihyiiroxy-pimar-8(14)-en-3-
O-P-glucopyranosid. ent-2p,15,16,19-tetra-hydroxypimar-8(14)-en-19-0-P-
glucopyranosid [P. M. Giang et al. Chem. Pharm. Bull. (2005) 53(2) 232-34: Xiang Y et al. J Nat
Prod. (2004) 67(9) 1517-21)
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Darutosid la mot diterpenoid giycosid, khi thay phan badng enzym phan duong la
glucose dugc tach ra; phan aglycon duwoc goi la darutigenol (= daruten-7-triol-3,17,18),
Phan duwong glucose trudc day duwoc cho réng & OH clia C-17, vé sau xac dinh lai OH &
C-3 ij. H. Kim 1979],

Ent-pimaran Ent-kauran Darutigenol

Hy thiém con c6 cac dan chét sesquiterpen lacton nhém germacranolid
(nhu orientin, orientalid...), nhém melampolid; céc ilavonoid (nhu 3,7-
dimethylquercetin, rutin); cac steroid (sitosterol, stigmasterol, stigmasterol 3-
0-/?-D-glucopyranosid); dan chat cda geranyl nerol; thymohydroquinon
dimethyl ether; acid cafeic... [P. M Giang et al. (2005)]

Orientin Orientalid

Téac dung va cong dung

Cao chiét Hy thiém c6 tac dung Gc ché sy tao thanh immunoglobulin E (Ig
E) phu thudc interleukin (IL)-4 lién quan t6i phan &ng di tng nhanh gay béi di
nguyén. [Hwang W.J. Immunopharmacol. Immunotoxicol. (2001) 23(4) 555-63]

Cao chiét Hy thiém con c6 tdc dung ch6éng oxy hod, chéhg thu thai, khang
viém, diéu tri thdp khép.

Cac diterpen la nhirng chat c6 tdc dung chinh trong diéu tri thap khép.
MOt sb chat c6 tdc dung trén té bao ung thw tir cung nguoi. [Wang R et al. J. Nat.
Prod. 2010, 73. 17-21]

Trong Y hoc dan toc c¢6 truyén Hy thiém dwoc ding lam thubc chira té
thdp, dau nhirc xwong khép.

Nguoi dan Madagascar ding dé diéu tri cac vét thuwong.

Ngay dung 8 - 16 g dang thudc séc hodc thuéc cao.
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Co NGOT
Herba steviae

Duoc ligu la bd phan trén mat dat phoi kho cla cdy cd ngot - Stevia
rebaudiana (Bertoni) Hemsley., ho Cuc - Asteraceae.

Péic diém thwc vat .

Cay thudc thao cao 40 - 80 cm, nhiéu la
nhiéu canh. Than co tiét dién tron, co ranh doc
vOi nhigu l6ng min, phan gdic nau, phia trén
xanh. L& 4 - 8 cm chiéu dai, 0,8 - 1,5 cm chiéu
rong, mat 1a c6 nhiéu 16ng to min. L4 moc dobi, &
nach 1a moc Ién chéi khac. La c¢é 3 gan ndi rd, cac
gan phu hinh 1éng chim, mép l& c6 rang cua, ¢ vi
rdt ngot. Hoa dau moc & ké 14, tu thanh chum &
ngon. Moi hoa dau c¢6 5 hoa hinh 6ng mau vang
nhat, 5 chi nhi dai bang nhau tinh trén ong
trang. Cay thich nghi v6i khi hau néng dm, cén
nhiéu anh sang, dat c6 pH 4-5. Khong moc noi Cb ngot - stevia rebaudiana
dat bun sinh lay. '

Cay c6 ngudn gdc Nam MY (Paraguay, Brasil). Cay dd hodc dang dugc
trong nhiéu & Paraguay, My, Mexico, Trung My, NhatBan, Trung Qudc,
Malaysia, Han Quéc, Tay Ban Nha, Y va Anh. Hién dadwoc dithuc va trong
trong nuwdc dé lay la hodc ché bién thanh cao dé dling trong nwdc va xuét khau.

Dic diém vi phau va bot

Trén vi phau va bot, dac diém ndi bat la nhiéu long che chd da bao mot
ddy, ngoai nhitng 16ng thang con co nhirng 16ng hinh méc cau rat dac biét. Long
thwong co nhirng eo that & gan dau.

Thanh phan hoé hoc

Thanh phan chinh trong cé
ngot la steviosid, mot diterpen
glucosid c6 d6 ngot gdp 200-300 lan
duong. Ham lwgng steviosid trong la
kho thay doi tuy theo dia ly, khi
hau, gibng va dao dong tlr 3% - 20%,
trung binh la 11%. Ngoai ra, con cd
dulcosid A (~0,5%), rebaudiosid A (2- .
3%), ¢ (15-2%) va steviolbiosid, *steviol Isosteviol
rebaudiosid B, D, E & dang Vét.
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Nhiéu cong trinh da nghién ctru chat ngot cla cay tir dau thé ky thir XX. Rasenack
thu dugc chat két tinh vao nam 1908. Bridel va Lavielle (1931) chirng minh chat ngot
la mot heterosid tan trong nuéc va cé vi ngot gap hon 200 lan dwong mia va dat tén la
steviosid (thay vi eupatorin vi khong phai chi Eupatoria nhu truéc day).

Tir 1952 dén 1963 nhiéu cong trinh déng gép vao nghién clru cdu trdc cla steviosid.
Pay la mdt diterpenoid glycosid, néu thily phan béng enzym s& cho aglycon that la
steviol. Néu thy phan bang acid sulfuric lodng s& thu duoc isosteviol. Phan duong cé
2 mach: mot maeh la sophorose [= 2--(/?-Z)-glucopyranosyl)-D-giucose] néi theo day
noi acetal véi nhdm OH & C-13 va mach con lai la mot glucopyranose néi theo day ndi
ester v6i nhém carboxyl & vi tri C-19.

Diterpen glycosid R1 R2
Steviosid -p-glc -p-glc2-p glc
Steviolbiosid -H -p-glc2-p glc
Rebaudiosid A -p-glc -p-glc2-a glc
t3
p-glc
Rebaudiosid B -H -p-glc2p glc
T3
(3-glc
Rebaudiosid ¢ (=Dulcosid) -p-gic -p-glc2-a rha
T3
p-glc
Rebaudiosid D -p-glc2-p glc -p-gic2-p gic
i3
p-glc
Rebaudiosid E -p-glc2-3 glc -p-glc2-p glc
Dulcosid A -p-glc -p-glc2-a rha

Ngoai ra, trong cd ngot con c6 mot s6 dan chét diterpenoid khac,
triterpenoid, sterol, tanin, tinh dau, protein (6,2%), lipid (5,6%).

Pinh tinh va dinh luvgng

Phrong phap dinh tinh t6t nhat 1a dung sic ky 16p méng véi chét hdp phu
la silicagel G, dung m6i khai trién 1a n-BuOH b&o hoa nuwéc hodc EtOAc - AcOH
(16:5), hién mau badng hoi iod, hodc phun vanillin 1% trong con (c¢ 1 ml dung
dich vanillin thém 1 giot H2504dd), sdy 110°c trong 10 phat.

Pe dinh lvong, cd thé dung thudc thir Carr-Price dé do mau hodc ding séc
ky khi-ldng sau khi chuyén steviosid thanh methyl ester cta steviol hodc
isosteviol. Co tac gia dung sac ky 16ng cao ap. B6 mon Duoc liéu dai hoc Y Dugc
TP. HB6 Chi Minh c6 danh gia chat lwvgng cia mot 3" ché phdm clia ¢d ngot bang
phuvong phap tim do pha lodng dau tién cé vi ngot roi so sanh véi duong
saccharose. [Ngb Van Thu va cs., 1994]
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Cong dung

Cao Co ngot hodc steviosid dd dugc st dung rong rdi lam chét ngot trong
banh keo, nwoc giai khat. Nguwoi bi bénh tiéu duong va nguoi bi béo phi co thé
dung ché pham clia co ngot dé thay thé duong.

T nhitng ndm 1970, cao chiét c6 ngot dad duoc st dung rong-réi thay thé dwong 6
nhigdu nwoc. Chi riegng 6 Nhat mbi ndm tiéu thu dén 700 tdn cd ngot vai luong
steviosid khoang chirng 70 tan, chiém 5,6% thi phan cac chat ngot véi gia tri khodng
140 triéu euro ma khong thay c6 phan (rng doc hai nao.

Méc du ¢ tai lidu néi rang cd ngot c6 tac dung ngan sy thu tinh trén chudt duc va cai
nhwng nhiéu nha nghién ctu khac khéng xac nhan diéu nay. Nhiéu th& nghiém cho
thay Co ngot khong gay bién di gen (du c6 tai liéu cho réng san phdm chuyén hoa cla
steviol gay bién di). Diéu nay hién dang con tiép tuc nghién ctru dé xac minh. Viéc st
dung steviosid tai My c¢6 nhitng han ché do chi cho phép sir dung trong phu gia thuc
pham. {Whitaker 1995]
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CHUONG 7

ANTHRANOID VA DugC LIEU CHUA ANTHRANOID

“Dugcliéu g

DAl CUONG VE ANTHRANOID

I. KHAI NIEM CHUNG VE ANTHRANOID

Nhitng hop chd't anthranoid ndm trong nhém 16n hydroxyquinon. Nhing
hop cha't hydroxyquinon ciing la nhitng sic t6"c6 mau vang, vang cam hodc do,
dwoc tim thay chd yéu trong nganh ndm, Dia y, thuc vat bac cao nhwng cling

con tim thdy trong dong vat.

Can clr vao s6 vong thom dinh thém vao nhan quinon ma nguoi ta sip xép
thanh cac nhdém: benzoquinon, naphtoquinon, anthraquinon va naphtacenquinon
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hay con goi la anthracyclinon. & day chidng ta chi dé cap dén nhéom anthraquinon
hay anthranoid}. Khi ton tai dw6i dang glycosid thi cac chat nay duwgc goi la
anthraglycosid hay anthracenosid. Ciling nhu céc loai glycosid khéc,
anthraglycosid khi bi thdy phan sé giai phong ra phan aglycon va phan duong.
Phan aglycon Ia dan chét 9,10-anthracendion. Vi trong ty nhién hau nhu chuwa
gap cac dan chat 1,2-hoic 1,4-anthracendion nén khi néi dén cac dan chat
anthraquinon trong ty nhién nguoi ta hiéu rang do 1a nhiing dan chét 9,10-
anthracendion.

Su tao thanh cac dan chét anthraquinon xuét phat tir 2 con dwong:

1. B6i voi nhitng dan chét 1,8-dihydroxyanthraquinon gép trong cac ho thwc vat
Polygonaceae, Fabaceae, Rhamnaceae cling nhv trong mo6t s6 ndm va bia vy,
con dudng sinh nguyén xuét phéat tlr cac don vi acetat. Nguoi ta dua acetat
dong vi phdéng xa vao moi trwvong nudi cdy Peniciiiium islandicum la ndm tao
dan chéat anthranoid thi thdy cac don vi acetat dwgc ngwng tu ndi vdi nhau
theo dau dudi. Chat poly-/?-cetomethylen acid duwgc tao thanh dau tién roi
tiép theo 1a cac dan chét anthranoid.

2CHTOOH  CH3CO - CH2- COOH + CH3COOH -> CH3- CO - CH2- CO - CH2- COOH
CHj-co - (CH2- CO)6- CH2- COOH

COOH COOH

0 0

Acid poly-p-cetomethylen Endocrocin
(cé trong mot s6' nam va dia y)

2. Con duong thit hai tao thanh cac dan chat anthraquinon trong mét $8' ho
thie vat khac chd yéu la ho Rubiaceae thi chat tién sinh la acid shikimic.
Khi acid nay ngung tu v&i mot acid a-cetoglutaric s& tao thanh mot dan chéat
naphtalen roi chat nay lai gan thém mot gbc isoprenyl dé rbi dong vong tao
ra cac dan chit anthra-quinon.

1 Thuat ngir anthranoid dwoc dung dé chi nhitng dan chét c6 khung anthracen: anthron, dihydroanthranol,
anthraquinon va cac dimer clia ching & dang tw do ciing nhu ¢ dang glycosid.
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.COOH COOH

Anthraquinon don gian nhét khong c6 nhom thé c6 thé dieu ché bang cach
oxy hoa anthracen hodc bang téng hop tlr anhydrid phtalic va benzen.

I1.PHAN NHOM

1. Nhém pham nhudm

Céac dan chét thudc nhém nay trong cdu trac c6 2 nhém OH ké can & vi tri
a va p nén con dwoc goi la nhém 1,2-dihydroxyanthraquinon. Cac chét thudc
nhém nay thwong c6 mau tlr dé cam dén tia, hay gap trong mot sé chi thudc ho
Ca phé « Rubiaceae (chi Rubia, Coprosma...), tru¢c day thuwong dugc dung lam
pham nhudm do do6 c6 tén. Vi du nhw alizarin (= 1,2-dihydroxyanthraquinon),
acid ruberythric (= 2-primeverosid cla alizarin), purpurin (= 1,2/4-
trihydroxyanthraquinon).

C6 thé ké thém mot sb dan chat khéac nhu:

- Boletol la chat c6 mau do sang co6 trong mot s6" loai ndm thudc chi
Boletus.
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Botetd Acid carminic Aeid kermesic

- Acid carminic (= 7-C-glucopyranosyl-3,5,6,8-tetrahydroxy-I-
methylanthraquinon-2-carboxylic acid) - mét C-glucosid, dang muédi
nhém c6 mau dé, dwoc goi ia carmin hay duwgc dung lam ta dugc mau
trong bao ché khoa, trong thwc phdm, m§ phdm va nhudm vi phau thuc
vat. Acid carminic c6 tdc dung khang ung thu. Acid carminic duoc chiét
tr loai sau Dactylopius coccus Costa (= Coccus cacti L. ). Loai sau nay
song trén nhiéu loai Xwong rong thudc chi Opuntia ho Xuong rong -
Cactaceae & Trung My, chi yéu 6 Mexico. Nguoi ta l1dy nhirng con sau céi
tredc khi trieng phat trién hoan toan roi dem siy khd. Nguyén liéu chira
dén 10% chat mau.

- Acid kermesic la chat mau tao ra bai loai su Kermococcus ilicus.

& nuwoc ta c6 Canh kién do la san pham do loai sau Laccifer lacca Kerr. tao
ra trén canh mot s6 cdy chd nhw cady Dau chiéu - Cajamus indicus Spreng, cay
Pé' - Ficus religiosa L. va mt s3'cay khac. Thanh phan chinh cla Céanh kién d
la nhua (75%) dung dé ché shellac. Shellac dugc st dung dé danh bong verni do
g0, tre, may, ché sap trién... San phadm phu la chdt mau dé sam goi la acid
laccaic. DAy la mot hdn hop nhiéu chét, trong d6 acid laccaic A, B, ¢ ¢ mau &>
Acid laccaic D vi khong ¢6 2 nhom OH 6 a va p nén c6 mau vang.

HO
HOOC HOOC
COOH o OH COOH 0 OH
Acid laccaic A CHj-CHj- NH-co -CHj Add laccaic B CHj-CHj-OH
HO
HOOC
—CH—NHj

Acid laccaic C COOH
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2. Nhém nhuén tay

Nhitng dan chat thudc nhém nay thwdng c6 2 nhém OH dinh 6 vi tri 1,8 va
o vi tri 3 thwong la nhém -CH3-CH20Hr—€HO hoac -COOH nén con dugc goi
la nhém oxymethylanthraquinon. Ngudi ta hay gép cac dan chdt c6 cung ciu
tric trong cung mot loai, chi khac nhau 6 mirc d6 oxy hoé ctia nhém dinh vao C-
3. Vi du trong Dai hoang, Chut chit, thdo quyét minh thi c6 mat cd 3 chat
chrysophanol (=acid chrysophanic), aloe emodin, rhein.

Chrysophanol R = CHs
Aioe emodin R = CH20H
Rhein R = COOH

Céc chéat physcion, fallacinol, fallacinal, acid parietinic déu cung ton tai
trong mot so loai Bia y thudc chi Xanthoria.

HO 0 OH
Physcion R =CH3

Fallacinol R = CH20H
Fallaeinal R=CHO
ch'' M A A Acid parietic R = COOH
(o]

Nhitng dan chét anthranoid khi & trong thuwc vat cd thé ton tai dudi' dang
oxy hoad (anthraquinon) hodc dang kh& (anthron, anthranol). Néu kh& mot
trong 2 nhém chic ceton clia anthraquinon sé cho dan chét anthron hodc dong
phan ho bién cta anthron la anthranol (dang enol). Néu khir tiép s& dan dén
dan chét dihydroanthranol. m

Athraquinon Anthron

Dang khit cd tac dung x6 manh nhwng gay dau bung nén mot s6 duoc liéu
h*a anthranoid sau khi thu hai phai dé mé6t nam méi dung dé dang khi
huyén thanh dang oxy hoa.
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Khi tao thanh glycosid, mach dwong thwdng ndi vao vi tri 1 hodc 8, doi khi
0 vi tri 6 vi du frangulin A (= frangulosid A) ¢6 trong vé cdy Rhamnus frangula
L. Néu c6 2 mach thi mach dwong & vi tri 1va 8 hodc 6 va 8. Mach dwong cb thé
la dudng don nhu glucose (glc), rhamnose (rha), apiose (api), duong d6i nhu glc-
gle, gle-xyl; duong ba nhuv rha-glc-glc. Day ndi glycosid thuong gap loai O-
glycosid nhung cling cé loai C-g]ycosid vi dy barbaioin, hodc vira C- vira O-
glycosid vi du aloinosid. ca 2 chat nay déu c6 trong L6 hoi.

3. C4c anthranoid dimer

Mot s6 dan chét anthranoid dimer do 2 phan ti & dang anthron bi oxy hoa
'6i tring hop v6i nhau tao thanh dianthron hodc tiép dén cac dan chét
iehydrodianthron vi du sv tao thanh hypericin la chat c6 trong cay Hypericum
perforatum.
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Mot s8'vi du khac la cac chat: ararobinol (cé trong c6t khi mudng va trong
loai Rumex spp.), sennosid A, B, ¢ (c6 trong Phan ta diép) hoac rheidin A, B,
c6 trong Dai hoang).

Dimer tao thanh tir 2 nira phén ti giéng nhau dugc goi 1a homodianthron
du ararobinol, sennosid A, B; néu 2 nra phan tir khdng gidng nhau dugc goi
leterodianthron vi du sennosid ¢, rheidin A. i

COOH COCH

OH
Ararobinol Sennosid A, B R= COOH Rheidin A
Sennosid C R = CI-iOH
Trong chi Cassia ngudi ta con gap mot s6' dimer dang dianthraquinon nhuw
isianin, cassiamin.

Cassianin  HO o OH Cassiamin
Loai dianthraquinon con gap trong mot so loai ndm Penicillium.

Trong thwc vat ngoai nhitng dan chat anthranoid xép vao 3 nhém trén con
nhirng dan cha't khac c6 mot s6 nhom thé dac biét, vi du chit fragilin co trong
Iy Sphaerophorus globosus hodc nalgiolaxin c6 trong ndm Peniciilium c6
6ém thé clor.
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I11. PHAN BO TRONG Tu NHIEN

Céac dan chat anthranoid dugc phan bé trong khoang 30 ho thyc vat khac
nhau, chld yéu la nhitng cady 2 & mam. Cac ho hay gap: Caesalpiniaceae,
Rhamnaceae, Rubiaceae, Polygonaceae. Anthranoid trong cdy mot 14 mam rat
hiém gdp. Cho dén nay méi c6 2 cay dugc biét la lid hdi - Aloe spp. va
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Hemerocaiiis aurantiaca.

Trong ndm, Dia y cling c6 anthranoid. Trong dong vat, anthranoid duwoc
tim thay trong céc loai sau nhu Coccus cacti, Kermococcus ilicus, Lacifer lacca.

Duwéi day la bang ghi mot s3'dan chat anthranoid cung voi ngudn thyc vat:

Bang A. Phan bd anthraquinon trong thic vat bac cao

Tectoquinon

2 - hydroxyanthraquinon
2 - Hydroxy - 3 - methyl
anthraquinon

Alizarin

Alizarin 1- mehyl ether

Digitolutein
Hystazarin methyl ether
Xanthopurpurin

Xanthopurpurin methyl
ether

Methylxanthopurpurin
Rubiadin

Rubiadin metthyl ether
Lucidin

Damnacanthol
Nordamnacanthal

Damnacanthal
Munjistin

3-CHj

2-OH
2-OH, 3-CH3

1,2-OH
I-OCH3, 2-OH

I-OCH3.2-0OH, 3-CH3
2-OH, 3-OCH3
2,4-OH

2-OCH3 4-OH va
2-OH, 4-OCH3
2,4-OH, 7-CH3
2,4-OH, 3-CH3

2-OH, 3-CH34-OCH3
2,4-OH, 3-CH20H

2-OH, 3-CH20H, 4-OCH3
2,4-OH, 3-CHO

2-OH, 3-CHO, 4-OCH3
2,4-OH, 3-COOH

Leguminosae (Cassia)
Anacardiaceae (Quebrachia)
Verbenaceae {Tectona)
Bignoniaceae (Tecoma)
Rubiaceae (Oldenlandia)
Rubiaceae (Coprosma)
Verbenaceae (Tectona)
Rubiaceae (Oldenlandia, Rubia,
Galium, Asperula, Crucianella).
Rubiaceae (Oldenlandia, Morinda,
Rubia)

Scrophulariaceae (Digitalis)
Rubiaceae {Oldenlandia)
Rubiaceae (Rubia)

Rubiaceae (Rubia)

Rubiaceae (Morinda)

Rubiaceae (Rubia, Galium,
Coprosma)

Rubiaceae (Morinda, Coprosma)
Rubiaceae (Coprosma)

Rubiaceae (Damnacanthus,
Morinda)
Rubiaceae(Damnacanthus)
Rubiaceae (Damnacanthus)
Rubiaceae (Rubia)
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Soranjidiol
Chrysophanol

Aioe - emodin

Rhein

Anthragallol
Anthragailol methyl ether

Purpurin
Pseudopurpurin

Juzunal
Morindon
Coelulatin
Chrysaron
Obtusifolin
Emodin

Physcion

Copareolatin
Adaternin
Aurantio - obiusin

Obtusin

Chryso obtusin

4.7-OH, 3-CH3
1.8-OH, 3-CH3

1,8-OH, 3-CH,0OH

1.8-OH, 3-COOH

1.2.3-OH

1.3-OH, 2-OCH3*
1.3-OCHj, 2-OH }

1,2-OCH3, 3-OH }

1,2,4-OH

1, 2,4-OH, 3-COOH

2.8-OH, 3-CHO, 4-OCH3
4 7,8-OH, 3-CH3
2,4,5-OH, 3-CH20H
2.7.8-OH, 3-CH3(?)

1 OCH32,8-OH, 3-CH3
1.6.8-OH, 3-CH3

1,8-OH, 3-CH3 6-OCH3

4.6.7.8 - OH, 3-CH3
1.2.6.8 - OH, 3-CH3
1,7-OCH3 2,6, 8-CH,
3-CH,
1,6,7-OCH3 2,8-0OH,
3-CH3
1,6,7,8-OCH3, 2-OH,
3-CH3

Rubiaceae (Morinda, Coprosma)
Polygonaceae (Rheum, Rumex,
Polygonum)

Rhamnaeae (Rhamnus,...)
Leguminosae (Cassia)
Eluphorbiaceae (Cluytia)
Saxifragaceae (Saxifraga)
Ericaceae (Arbutus)

Lythraceae (Sonneratia)
Polygonaceae (Rheum)
Rhamnaeae (Rhamnus...)
Leguminosae (Cassia)
Liliaceae {Aloe)

Polygonaceae (Rheum, Rumex)
Leguminosae (Cassia)
Rubiaceae (Coprosma)
Rubiaceae (Coprosma)
Rubiaceae (Coprosma)
Rubiaceae (Coprosma)
Rubiaceae (Rubia, Relbunium)
Rubiaceae (Rubia, Relbunium,
Galium, Crucianella)
Rubiaceae (Damnacanthus)
Rubiaceae (Morinda, Coprosma)
Rubiaceae (Coelospermum)
Polygonaceae (Rheum)
Leguminosae (Cassia)
Polygonaceae {Rheum, Rumex,
Polygonum)

Rhamnaeae (Rhamnus,...)
Leguminosae (Cass/a)
Lythraceae (Sonneratia)

Polygonaceae (Rheum, Rumex,

Polygonum)

Rhamnaeae (Rhamnus,...)
Rubiaceae (Coprosma)
Rhamnaeae (Rhamnus)
Leguminosae {Cassia)

Leguminosae (Cassia)

Leguminosae (Cassia)
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Pachybasin
Chrysophanol

Islandicin
Helminthosporin
Emodin

Citreo - rosein
Erriodic acid
Physcion

Fallacinol
Fallacinal
Parietinic acid
Roseopurpurin
Nalgiovensin
Nalgiolaxin
Endocrocin

Versicolorin
Cynodontin

Catenarin

Tritisporin

Erythroglaucin
Sorolinic acid
Rhodocladonic
acid
Asperthecin
Dermocybin

' Bang B. Sy phan bd anthraquinon trong ndm va dia y

1,8-OH, 3-CH3

1,4,8-OH, 3-CH3
1,5,8-OH, 3-CH3
1,6,8-OH, 3-CH3

1,6.8-OH, 3-CHZ20H
1.6.8-OH, 3-COOH
1,8-OH, 3-CH3 6-OCH3

1,8-OH, 3-CH20H, 6-OCH3
1,8-OH, 3-CHO, 6-OCH3

1,8-OH, 3-COOH, 6-OCH3
I-OCH3, 3-CH20H. 6. 8-OH
1,8-OH, 3-CH2CHOH-CH36-OCH3
5-chloronalgiovensirt

1,6,8-OH, 2-COOH, 3-CH3

1,6,8-OH, 2-CH2OH(?)
1,4,5,8-OH, 3-CH3

1,4,6,8-OH, 3-CH3

1,4,6, 8-OH, 3-CH20H

1,4,8-OH. 3-CH3, 6-OCH3

1,3,8-OH, 2-CO-(CH24CH3, 6-OCH3

1,3,6,8-OH, 2-CH2H, 7-COOCH3

1,2,5,6,8-OH, 3-CH2OH
Penthahydroxyanthra-quinon

Moniliaies (Pachybasium)
Moniliales (Pachybasium,
Sepedonium)

Sphaericaceaé (Chaetomium)
Aspergillaceae (Penicillium)
Aspergillaceae (Penicillium)
Moniliales (Helminthosporium)
Moniliales (Clasdosporium)
Aspergillaceae (Penicilliopsis)
Sphaericaceae (Chaetomium)
Agaricaceae (Cortinarius)
Polyporaceae (Polystictus)
Aspergillaceae (Penicillium)
Aspergillaceae (Penicillium)
Aspergiilaceae (Penicillium,
Aspergillus)

Lichens (Xanthoria, Teloschistes,
Caloplaca, Gasparrinia)
Lichens (Xanthoria, Teloschistes)
Lichens (Xanthoria)

Lichens (Xanthoria)
Aspergillaceae (Penicillium)
Aspergillaceae (Penicillium)
Aspergillaceae (Penicillium)
Aspergiilaceae (Aspergillus,
Periicillium)

Hypocreaceae (Claviceps)
Lichens (NephromopsisJ
Aspergillaceae (Penicillium)
Moniliales (Helminthosporium)
Sphaeropsidales (Phoma,
Deuterophoma)
Sphaericaceae (Pyrenophora)
Moniliales (Helminthosporium)
Sphaeropsidales (Phoma,
Deuterophoma)
Aspergillaceae (Penicillium)
Moniliales (Helminthosporium)
Aspergillaceae (Penicillium)
Aspergillaceae (Aspergillus)
Lichens (Solornia)

Lichens (Cladonia)

Aspergillaceae (Aspergillus)
Agaricaceae {Cortinarius)
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IV. TINH CHAT
Céac dan chét anthraquinon déu c6 mau tir vang, vang cam dén do.

~Anthraquinon dé thang hoa nén co thé lgi dung tinh chét nay dé dinh tinh
bang cach lam vi thdng hoa anthraquinon trén lam kinh roi soi tinh thé qua
kinh hién vi, sé thay hinh kim mau vang.

& dang glycosid anthraquinon dé tan trong nuéc, con dang tuw do (aglycon)
thi tan trong dung méi hiru co kém phan cuc nhu ether, chloroform va mot 5"
dung mdi hitu co khéc.

Nhém OH 6 vi tri a cd tinh acid yéu hon 6 vi tri p do tao day néi hydro voi
nhom carbonyl nén cac dan chéat chi c6 a-OH chi tan dugc trong dung dich
NaOH. Céac dan chét c6 /K)H nhung khéng c6 nhém -COOH trong phén tir tan
dwoc trong dung dich NaOH va carbonat. Cac dan chat c6 nhém -COOH tan
trong dung dich NaOH, carbonat va cd hydrocarbonat.

Dan chat oxyanthraquinon c6 il nhdt mot nhom a-OH sé& cho mau voi Mg
acetat trong con. Mau dam nhat con phu thudc vao cac nhom OH khac. Dan
chét 1,2-dihydroxy cho mau tim, dan chat 1,4-dihydroxy cho mau tia, con 1,6 va
1,8 mau doé cam.

Dan chat co 1,4-dihydroxy c6 huynh quang trong dung dich acid acetic.
Ngoai ra cac dan chét nay con cho mau xanh dwong ré véi HS 04

Cac dan chat thudc nhém nhuan tdy khi & trong dung dich kiém sé tao
phenolat c6 mau doé va du¢i anh sang uv (365 nm) cho huynh quang tim hodc
dé nau.

V. DINH TINH
Céc phan ng dinh tinh dudi day chl yéu thwc hién trén nhém nhuén tay.

1. Dinh tinh hoa hoc
Phan &ng Borntrager

Lay mot it bot dwoc liéu cho vao 6ng nghiém, thém dung dich H2S504 25%,
dun nhe dé thay phan glycosid (néu c6) thanh dang aglycon. B&i véi mot s6 dan
chat anthranol vi du barbaioin thi phdi cho thém mét it dung dich H20 2 hoac
FeCi3 dé chuyén sang dang oxy hoa. D& ngudi, l&c véi mot dung méi hitu co vi
du ether, gan l6p ether ra mdt dng nghiém khac roi thém mot it dung dich
NaOH 10%. L6p kiém sé c6 mau do.

Muén phat hién sy c6 méat cda acid chrysophanic trong hdn hop
oxymethylanthraquinon c6 thé tién hanh nhu sau: sau khi thay phéan, hén hop
oxymethylanthraquinon dugc chiét bang benzen, tach 16p benzen ra 6ng
nghiém, thém dung dich amoniac va lac déu, néu I6p benzen con mau vang thi
tach 16p benzen ra rdi cho tdc dung véi dung dich NaOH, I6p NaOH c6 mau
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héng con 16p benzen mat mau thi so bd két luan trong hon hop c6 mat acid
chrysophanic.
Phan (&ng voi p-nitroso dimethylanilin

Cac dan chét anthranol co phan tng véi p-nitroso dimethylanilin dé tao
thanh azomethin ¢6 mau.

Phéan (rng Schouteten

Trong trwdng hop cac C-glycosid anthron, c6 thé phat hién bang phan éng
Schouteten: khi ¢c6 mat natri borat s& xudt hién huynh quang.

2. Dinh tinh sic ky

Né&u muén sic ky dé phat hién toan bd cac dan chat & dang ty do va dang
glycosid chi can dun bot duoc liéu khoang 0,2 g v8i 2 ml MeOH, dé ngudi, loc.
Cham dich loc trén ban sac ky. DE tach cac glycosid, dung silica gel G voi cac hé
dung moi sau:

Ethylacetat - methanol - nwéc (100:17:13).

Ethylacetat ¢ n - propanol - nutc (4:4:3).

Chloroform - methanol (4:1).

Né&u chi mudn phat hién cac aglycon & dang oxy ho4, ta chiét nhv sau: 0,2g
bot duoc liéu cho vao ong nghiém, cho thém 5 ml HZS0425% va 1 ml dung dich
H2 2 Bun sbi trong vai phut, dé ngudi, lac vGi 4 ml chloroform, chdm dich
chloroform Ién ban sac ky trang bang silicagel véi NaOH 0,01 N, ban sac ky day
0,25 mm, thyc hién trén 3 hé dung moi véi lvgng acid tdng dan: (1) benzen -
EtOH - AcOH (75:24:1); (I1) hé dung mdi nhw trén (75:20:5); (I11) hé dung moi
nhu trén (7:2:1). Du6i day la Rf X 100 clla mdt s6"dan chat anthraquinon (theo
J. w. Fairbairn):

Dung moi

Dan chat

1 Il 1
Emodin 52 62 18
Chrysophanol 76 81 53
Physcion 75 80 42
Aloe emodin 36 45 52
Rhein 24 43 3
Emodic acid 18 26 0

Thuéc thlr phat hién: a) dung dich KOH trong c6n, quan sat 6 anh sang
thuvong va anh sang uv & buéc séng dai, b) dung dich Mg acetat trong con,
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¢) pyridin - methanol (1:1). Thu6c thr nay dung dé phan biét céac dan chat
anthraquinon' voi cac dan chét anthron, dianthron. Trén sac do cac dan chat
anthraquinon cho mau vang con cac dan chat anthron va dianthron cho mau tim.

3. Binh tinh bang phuong phap quang phd

Phé tlr ngoai cla cac dan chat oxymethylanthraquinon thwdng cé nhiéu
dinh: 4 dinh trong vung 200 - 300 nm va modt dinh & vung kha kién trong
khoang 430 - 440 nm. Sau day la phd uv cta mot s6'chat:

Emodin: 223 nm (log 84,56); 254 (4,25); 267 (4,24); 290 (4,36); 440 (4,09).
Chrysophanol: 225 nni (4,57); 258 (4,33); 279 (4,01); 288 (4,07); 432 (4,08).
Physcion: 226 nm (4,45); 255 (4,22); 267 (4.25); 288 (4,22); 440 (4,02).
Aloe emodin: 225 nm (4,59); 258 (4,36); 279 (4,03); 287 (4,03); 430 (4,03).
Rhein: 230 nm (4,57); 260 (4,34); 432 (4,07).

Phd IR c6 nhitng pic dédc trwng sau: 1630 cm 1(C=0 c6 day ndi hydro voi -
OH), 1670 (C=0 ty do), 1570 (C=C thom), 2890 (-CH=), 3400 (OH).

VI. DINH LUONG
Céac phép dinh lvgng dudi day thrc hién trén nhom nhuan tay.

1. Phuong phap céan cla Daels va Kroeber

Nguyén tac cta phuong phap nay nhu sau: duoc lieu dwoc dun véi acid
sulfuric 25% dé thiy phan cac glycosid, cac aglycon dwoc chiét ra bang
chloroform. Dung dich chloroform dem r&ra véi dung dich natri bisulfit roi
ti€p theo voi dung dich HC1 lodng. Sau d6 béc hoi dung méi, can dwoc dem
sdy va can.

Dugc dién Nga Xl (ng dung phuwdéng phap nay dé dinh lwong céc
oxymethylanthraquinon trong vo cdy Rhamnus frangula L. va trong Dai hoang.

Céch tién hanh: can chinh xac 2 g bot dugc liéu, dun cach thly trong binh
¢6 Ong sinh han hdi lvu trong 2 gid rwdi voi 200 ml CHC13va 50 ml H2S 04 25%.
Sau d6 lac cac dich chiét CHCIg voi 50 ml dung dich natri bisuliit 10% trong 5
phat. Tach 16p CHCI3loc va lac voi dung dich acid hydrochloric 1% trong 5 phut.
Khi 2 16p phéan cach r6 rang, tach l6p duéi, ioc va béc hoi CHCI3sdy, luc dau
60°c rdi sau do 80°c dén khi khoi lvgng khéng doi.

2. Phuong phap so mau

Phuong phap nay dua trén phan *ng mau Borntrager. Tschirch la nguoi
dau tién dwa ra phrong phap dé dinh lvgng anthranoid trong Dai hoang. Theo
tac gia, bot Pai hoang dugc dun sbi vai dung dich H204 lodng, sau d6 chiét
bang ether. T dich ether lai chiét bang kiém rdi do mau. Nhiéu tac gia khac co
thay déi mot T diéu kién vé: dung moi hiru co, acid, thoi gian thly phan, loai
dung dich kiém dé lam phan (rng mau.



Anthranoid va dugc liéu chra anthranoid

Sau day la phuong phap cta Auterhoff - phuong phap dugc nhiéu nguoi
chéap nhan.

Nguyén tac: dun dugc liéu voi acid acetic dé thay phan cac glycosid, sau do
thém ether d€ chiét aglycon (vai Ian dé chiét kiét). T dich acid acetic - ether
(acid acetic hoa tan trong ether) céac aglycon duoc lac nhaiih véi dung dich natri
hydroxid cfng véi amoniac (vai 1an cho dén khi hét mau). Dung dich kiém cé
mau dd dugc diéu chinh dén thé tich xac dinh réi dem do mat do quang. Buong
cong chuén dugc xay dwng voi chat mau istizin (= 1,8 - dihydroxy anthraquinon)
hodac acid chrysophanic dwgc pha cling trong dung dich natri hydroxyd +
amoniac hodc dva vao dung dich cobalt chlorid. Dung dich nay c6 mau hong
nhu mau cda phan ¢ng. Mat dd quang cda 0,36 mg istizin trong 100ml dung
dich natri hydroxid + amoniac (5 g NaOH trong 50 ml nuéc thém 2 ml
ammoniac dam dac va thém da 100 ml voi nu6e cdt) bang mat do quang cla
dung dich cobalt chlorid 1%.

Phwong phéap thay phan cia Auterhoff han ché duor téi mic thaD nhat sy
oxy hod céac chat 6 dang kh* anthron. Céc chédt nay c¢6 mau vang trong moi
trvong kiém nén khong can tré s dinh luvong.

Né&u muén dinh lvgng cac chat anthron, c6 thé tién hanh 2 budc:

- Budc mot, ti€n hanh nhuv da trinh bay & trén dé dinh lugng chi riéng céc
dan chat anthranoid dué¢i dang oxy hoa c6 san trong dugc liéu.

- Budc hai, dinh lvgng anthranoid toan phan, mudn vay ta can oxy hoé cac
dan chéat anthron bang cach dat cac dung dich da phan (ng voi kiém 1én
noi cach thlay trong 20 phat. 0 moi trweong kiém cong véi nhiét do va
khong khi, cac dan chat anthron sé bi oxy hoa thanh anthraquinon. Hiéu
gitra 2 lan do trwéc va sau khi oxy hoa cho phép ta tinh dwogc ham lwong
clia cac dan chét anthron.

Néu mudn dinh lvgng cac aglycon dang tv do trong dugc liéu thi bd qua
giai doan thay phan, chi can chiét cac aglycon ty do bang ether rdi thém dung
dich kiém dé lam phan &ng mau.

Phuong phép Auterhoff d& dugc dwa vao Duoc dién Viet Nam trude day,
Dugc dién Nga Xl dé dinh lveng nhitng dan chét anthranoid trong dwoc liéu.

3. Phuong phap do mau sir dung magnesi acetat

Phrong phap dinh lvong bang magnesi acetat hay dwoc st dung trong
dinh lvgng cac anthraquinon glycosid trong cac dugc liéu nhuan trang. Nguyén
tac cua phuvong phap nhu sau:

Duoc liéu duoc chiét bang nudce. Dich chiét dun néng véi dung dich sat 111
chlorid dé chuyén céac anthraquinon dang khir vé dang oxy hoa va sau do voi
acid hydrochloric dé thwy phan glycosid. Chiét anthraquinon ty do bang ether.
Dich .chiét ether dugc bdc hoi dén can. cn dugc hoa tan trong 1 thé tich chinh
x&c dung dich magnesi acetat 5% trong methanoi va do do hdp thu & 512 - 515
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Dugc LIEU CHUA ANTHRANOID

CAC DUOC UEU CHUA ANTHRANOID THUOC CHI SENNA

PHAN TA DIEP
Folium Sennae
Trén thé gi6i, vi Phan ta diép dwoc dung la 1& chét cla 2 loai:

Phan ta diép An Do (Phan ta diép Tinnevelly hay Phan ta diép la hep) -
Senna angustifolia Mill. (Cassia angustifolia Vahl.), phan ho Vang -
Caesalpinioidae, ho Bau - Fabaceae.

Phan ta diép Khartoum (Phan ta diép Alexandria, Phan t& diép la nhon) -
Senna acutifolia (Del.) Batika (Cassia acutifolia Del.), phdn ho Vang -
Caesalpinioidae, ho Dau - Fabaceae.

Hai loai nay c6 thanh phan va dic diém gan giébng nhau nén duoc trinh
bay chungl

Pac diém thwc vat va phan bo

Cay nhd cao co thé
dén 1 m moc thanh bui, 1a
moc so le, 1& kép léng
chim chéan, loai s.
acutifolia co tlr 4 - 5 ddi 14
chét, lodi S. angustifolia
c6 5 - 8 dbi. La chét cua
loai S. angustifolia dai 3 -
5cm, rong 7 - 20 mm (&
phan gitta 18), dinh nhon.
L& chét loai s. acutifolia
ngan hon, chidu dai 2 -
4cm, rong 5 —15 mm, gdc

la lech ro ret. Cassia angustifolia Vahl
Senna acutifolia (Del.)

Batika

' Nhiéu tac gia hién nay xem hai loai nay la mot voi tén Senna angustifolia Mill.
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i . Vi phau I4 S. acutifolia
1.L6 khi; 2.MO khuyét; 3.M6 giau; 4.Long che chd; 6.bi€u bi; s . M6 gidu;
7.Calci oxalat; s .Soi vé try; 9.Mach gd; 10. 6ng sang; 11.Soi vé try; 12.MO day.

Chi S616 khilcla loai s. acutifolia 1a 10 - 12,5 - 15, cta s. angustifolia la
14 - 17,5 - 20. Hoa moc thanh chum & néach 14, canh hoa mau vang, c6 10 nhi
trong do6 c6 3 nhi Iép. Qua loai dau, det chvra 6 - 8 hat. Qua cling duwgc dung nhuw
14 chét.

S. angustifolia nguén géc A - Rap, moc hoang & Yemen, Somali, dwoc trong
& Nam an Do (vung Tinnevelly). Cay doi hdi khi hau néng nhwng lai moc tot
nhat & dat &m mat.

S. acutifolia nguon g6c & chau Phi, moc hoang va trong ¢ Sudan duoc xudt
cang khap thé gi¢i qua hai cAng Alexandria (Ai Cap).

Phan ta diép da trong thanh cong 6 Udobekistan va Tatgikistan. 0 nuoc ta,
cay duoc di thic va phat trién t6t & Phi Yén, Ninh Thuan. Chét lvgng cla dugc
liéu rat t6t. Hang nam thé gigi san xudt dén hang nghin tdn la Phan ta diép.

Vi Ph&u: 14 chét cit ngang thdy dudi 16p biéu bi trén va biéu bi dwdi déu
c6 mé mém giau, 16p gitra 1a mdé khuyét. Trén biéu bi co long che chd don bao
thanh day, xd xi, hoi phinh & géc. Phan (ng voi gan chinh c6 1 cung libe gb
bao boc bdi cac soi vo tru co kém theo nhitng té bao mang tinh thé calci oxalat
hinh khoi.

B6t: manh biéu bi gdm céc té bao nhiéu géc co thanh té bao thang, céc 16
khi co té bao ban xép theo kiéu ca phé. Long che chd don bao c6 thanh xu xi,
xung quanh chan 16ng c6 cac té bao biéu bi chum lai hinh hoa thi. Sgi kém theo
té bao co calci oxalat hinh khoi.

1 Ti |é gitra tBng s6 16 khi trén téng s& té bao biéu bi clia 14 trén mot don vi dién tich.
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Thanh phan héa hoc

Thanh phan ho& hoc cta la

Phan ta diép chtra khoang 2 - 3% c4c dan chit anthranoid.

Céac dan chét anthranoid. & dang tu do r

Céc anthranoid & dang tv do chiém ti I& it (0,05 - 0,10%) trong d6 chl yéu
la rhein. Ngoai ra c6 mot it aloe - emodin va chrysophanol.

Céc anthraglycosid

Sennosid A va B duwoc Stoli (Thuy Si) cung cac cong su phan lap va xac
dinh cong thirc vao nam 1949. Pay la thanh phan chinh cta |4 Phan t4 diép.
Nhitng chét nay c6 mau vang dé két tinh, phan (ng acid, hoi tan trong nudoc,
tan trong con. Khi thdly phan bang acid, mdi phan t& sennosid A hoic B giai
phéng ra 2 phan t& glucose.

OGIc o OH OGlc o OH OGlIc 0 OH
OGlc 6 OH OGlc o OH OGlc 6 OH
Sennosid A Sennosid B Sennosid C, D

Phan aglycon la cac sennidin A hodc B, day la hai dong phan, sennidin A
la dong phan quay phai con sennidin B la dong phan meso. Cau tao cla chlng
la dirhein anthron, phan duong dinh vao vi tri 8 va 8’ dé tao thanh sennosid.
Céc sennidin khéng bé&n ngoai khdng khi, bi oxy hda thanh dirhein va rhein.

Ndm 1965 Lemli (Bi) con tach duwoc tir 14 cac sennosid ¢ va D véi ham
lugng thap. Hai glucosid nay ciling la hai déng phan ma aglycon la mot
heterodianthron cua rhein va aloe - emodin.

Ngoai ra con cé aloe-emodin glucosid, rhein-8-glucosid.

Dan chat flavonoid

Trong l& Phan t& diép co: flavonoid nhw kaempferol, isorhamnetin va
glycosid cla chung.

Chat nhva

Trong l& Phan ta diép con cé chét nhua it dwgc nghién ctru. Chét nhya nay
tan dwoc trong cbn va nwéc néng nhwng dé ngudi thi tha. Chat nhra nay gay
dau bung, do dé nwéc hdm Phan ta diép can dwgc dé ngudi va loc loai nhya
trwvéc khi udng
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Thanh phan clta cac bo phan khac

Qua Phan ta diép, ngoai sennosid A va B con c6 glucosennosid A va B (gén
thém vao mobi mach dudng cla sennosid A hodc B mét don vi glucose). Day co
thé 1a nhitng genuin glycosid, ching tan nhiéu trong nwéc hon cac sennosid
twong ng. Ngoai ra con c6 rhein-8-monoglucosid, rhein-8-diglucosid, rhein-
anthron-8*glucosid va chrysophanol glucosid.

Hat Phan td diép khong chira anthranoid nhwng sau khi ndy mam thi
xudt hién chrysophanol rbi dén aloe emodin va sau cung la rhein (s oxy hoéa
tang dan) trong cdy con. Nhitng dan chat dimer dwoc tao thanh sau do.
Anthranoid & trong 14 chuyén vao bau va tich Iliy & dé nhwng lai giam di khi hat
phat trién.

Pinh tinh

S&c ky: tién hanh sic ky 1o6p méng, dung chét hdp phu Ia silicagel GFZ
(chi thi huynh quang). Bun s6i 0,50g b6t 14 voi 5ml hdn hop bang nhau con va
nwoc. Ly tdm, lay dung dich dé chdm sic ky. Pwa lén duong xudt phat cla ban
sac ky I0jal dung dich thanh 1 vach dai 15mm va rong 5mm. Khai trién béng
hé: n-propanol - acetat ethyl - nuwdc (4:40:30), D& boc hoi hét dung méi, phun
acid nitric 25% va sdy 120°c trong 10 phat. D& ngudi réi phun dung dich KOH
5% trong con 50° cho dén khi xuat hién vét. Phai c¢6 2 vét nau tia Rf 0,1 - 0,2
(sennosid B) va Rf 0,3 - 0,35 (sennosid A). Cac vét nay phai c6 Rf gan véi Rf cla
cac chat mau. Ngoai ra con co 2 vét c6 mau nau tia nhat (sennosid ¢ va D) &
phia trén cac vét noi trén. Gilra 2 vét sennosid ¢ va D con c¢d 1 vét doé cda rhein
glucosid c¢6 Rf 0,5 - 0,7 (Dugc dién Phap 1972). C6 thé tién hanh trén silicagel
thuong va ding dung madi benzen - acid acetic (80:20) dé tach cac genin cd nhém
COOH hodc tién hanh voi bdt polyamid dé tach cac genin trung tinh véi dung
mdi benzen - acid acetic (90:10).

Sac ky trén gidy tién hanh véi hé dung méi: propanol - acetat ethyl - nuwéc
(4:3:3) dé tach cac sennosid, cac vét sennosid A, B, cho cac vét mau nau dudi
anh deén t ngoai.

binh lvgng

Trong binh cau 100 ml, can chinh xac 1 lvong b6t 1a khodng 0,150 g. Thém
30 ml nwéc trédn va can. Nhang binh vao néi cach thay va dun hoi lvu 15 phat.
DPe ngudi, can va thém nwéc cho dén khdi lvgng ban dau. Ly tam, l1ay 20 ml cho
vao binh gan va thém 1 giot HC1 (TT). Lac hai Ian v&i 15 ml chloroform, tach
I6p chloroform. Ly tdm 1ay I6p nwéc va hat 10 ml dung dich cho vao mét binh
100 ml day tron c¢6 mai. Piéu chinh pH 7 - 8 véi khodng 20,2 ml dung dich natri
carbonat 5%. Thém 20ml dung dich sé&t 111 chlorid 10%, l&c déu. Bun hdi lvu
trén cach thay trong 20 phat.

Thém ImI HC1 (TT) va dun thém 20 phut. L&c cho tan tha. D& ngudi,
chuyén sang binh gan. Lac 3 lan, mai lan vgi 25 ml ether (dd dwoc dung dé
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trang binh). Gop 3 dich chiét ether lai, rira 2 1an mdi 1an 15ml nwéc. Cho dich
ether vao binh c6 ngéh, thém dd 100ml véi ether. Lay 10 mi dung dich ether,
bdc hoi va hoa cin trong 10 ml KOH IN rdi loc qua phéu x8p. Mt khac, hoa
0.I00g 1,8 - dihydroxyanthraquinon trong 250ml ether, 1dy 5 ml dung dich va
thém dd 100 ml véi ether, 18y 5ml dung dich ether bob hoi dén khd rdi hoa can
trong 10 ml KOH IN. Po mat d6 quang 2 dung dich trén & 500 nm trong coc
Icm, cdc do6i chiéu la nwéc. 1 mg 1,8-dihydroxyanthraquinon twong duong véi
1,797 mg sennosid.

Téc dung va cong dung
T thé ky IX ngudi A - Rap da biét tac dung nhuén va tay cla Phan ta diép
sau do Phan ta diép duvoc nhap vao chau Au, hién nay dwoc dling rat phé bién.

Tuy theo liéu ma cé tac dung nhudn hodc tdy. Néu udng thi c6 tac dung
sau 10-12 gio, néu thut thi c6 tdic dung nhanh. Tac dung chi yéu la gay co bop
rudt gia ngoai ra con tac dung Ién co tron cla bang quang va tr cung nén phai
than trong doi voi nguoi co thai, viém tl cung, viém bang quang. Liéu: gilp tiéu
hoa 1-2gla, nhuan 3-4¢,tdy x65-7 g.

Duing dwéi hinh théc thuée hdm, hodc thudc thut. DE loai bt chit gay dau
bung, trwde khi ding rira dugc liéu qua regu hodc sau khi hdm can dé ngudi loc
loai chat nhua.

Qua ciling dugc dung nhw 14 sau khi loai hat. Cac sennosid A, B ciing duoc
chiét xuét va dung véi liéu 0,01 - 0,04g dé lam thudc nhuén trang.

THAO QUYET MINH

Semen Sennae torae

Thdo quyét minh la hat phoi kho cla cay
Thao quyét minh - Senna tora (L.) Roxb. (Cassia
tora L.), phan ho Vang - Caesalpinioidae, ho Bau
- Fabaceae.

Pac diém thuc vat va phan bo*

Thao quyét minh la mot cdy nhé cao 30 -
90cm hodc hon, moc hoang & nhiéu noi nwoc ta,
Campuchia,- Lao, mién nam Trung Quéc. La kép
I6ng chim chan gdm 3 - 4 d6i 14 chét. L& kém hinh
soi dai 1 cm sém rung. La chét hinh tréeng nguoc,
phia dinh 14 n& réng dai 3 - 4 cm, rong 12 - 25
mm. Hoa moc tlr ké 14, trang mau vang c6 1 - 3
chiéc. Qua loai dau hinh tru dai 12-14 cm réng
4 mm, trong cd chita khoang vai chuc hat. Cay Thao quyét minh
Senna tora (L.) Roxb.
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Bd phéan dung

Cha yéu la hat da gia. Hat hinh try, hai dau vat chéo, dai 5-7 mm, rong
1,5 - 2,5 mm. Mat ngoai mau nau luc bong. Hai bén ndi 1én thanh 2 duong go,
khi ngdm vao nuéc thi vé hat thuong rach theo hai dwong go nay. Hat clrng, mat
c&t ngang mau vang nhat, khéng mui, vi hoi ddng va nhét. L& chét cling duoc
dung nhuwng it.

Thanh phan héa hoc

Ndm 1968 cac nha nghién clru Blrc dd phan tich hat Thao quyét minh cla
Viét Nam. Tir hat, sau khi loai chdt béo bang ether dau héa, thdy phan bang
H2504 20%, chiét cac aglycon bang benzen, xac dinh thdy trong dung dich
benzen c6 cac chat: chrysophanol, physcion, rheum emodin, aloe emo.din va
rhein. Cling tir hat sau khi loai chédt béo, chiét bang methanol rdi tach chiét
bdng SKLM da xac dinh cd cac cha't aloe emodin monoglucosid, physcion
digiuccsid, ckrysophanoi diglucosid va triglucosid, chrysophanol anthron,
obtusin, aurantioobtusin, chrysoobtusin (céng thirc xem phan dai cwong). Cac
nha nghién cu Blc con xac dinh thém sy c¢d mat nhirng chat chromon:
rubrofusarin, nor-rubrofusarin, rubrofusarin-6-gentibiosid; mét dan chét lacton:
toralacton va mot xanthon la ‘A tora\

Rubrofusarin 6-gentibiosid R = Gentibiose, Rl = CH3 Kaempferol-3-sophorosid
L4 Thao quyét minh c6 kaempferol-3-sophorosid 1a mot dan chét flavonoid.

Téc dung va céng dung

Céc anthraquinon trong Thao quyét minh cé tdc dung nhuén trang, tuy
vay trong dongy, hat Thao quyét minh duoc st dung chinh dé chira dau mat do,
mat mo, chay nhiéu nwéc mat, quang ga. Con dung dé chira nhirc dau, méat nga,
lam thudc giai nhiét bo than.

Ngay dung 6 - 12 g dudi dang thudc sic hodc pha tra sau khi d& sao ky.
Thao quyét minh la vi thu6c dugc ghi vao Duoc dién Viét Nam.

Rubrofusarin cé tdc dung doc cd mic do d6i voi té bao ung thu leukemia
thé lympho P.388. Ngoai ra con cé tac dung lam gidm hoat dong than kinh
trung wong.
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CcOT KHI MUONG
Semen Senae occidentalis

Cot khi mudng la hat phoi kho cta cay Cot khi mudng, con cé tén khéc la
Vong giang nam, Muobng la& khé, Dwong giac dau (Mubng strng dé) - Senna
uccidentaiis (L.) Link. (Cassia occidentalis L.), phan ho Vang - Caesalpinioidac,
ho Bau - Fabaceae.

Pac diém thuc vat

Cay moc dai & cac bai hoang, nh6 cao 1-2 m,
séng mot nam hodc nhidu nam. Cay nhan, 14 moc
so le. L& kép 16ng chim ch&n gdm 4-5 ddi la chét.
Toan 14 dai 20 cm hay hon. Goc 14 kép c6 mot
tuyén l6n mau nau den. L4 chét dai 4-9 cm, dinh
nhon, 14 kém hinh sgi sém rung. Hoa moc thanh
chum & ké 14 hay dau canh. Canh hoa mau vang.
Nhi 10, 3 nhi lép, bau cd I6ng. Qua loai dau dai 6 -
15 cm, rong 5-7 mm, det, hoi cong va hoi that lai
gitra cac hat. Hat det dai 6 mm, rdng 4 mm. vd hat
clrng nhan bong.

Thanh phan héa hoc

Hat: c6 physcion, emodin, [,8-dihydroxy-2- c6tkhimudng
methyl anthraquinon, 1,4,5-trihydroxy-7- methoxy  Senna occtdentalis (L) Link,
anthraquinon, physcion glucosid, ararobinol. Chéat
nhdy trong hat c6t khi mubng thudc loai
galactomannan. Trong hat con cé iV-methylmorpholin.

CH3

ch’

Ararobinol

La: cd anthranoid v6i ham lugng thdp. Hai flavonoid da dugc phan lap tu
la: matteucinol* 7-rhamnnosid va jacedin-7-rhamnosid (matteucinol = 5,7-
dihydroxy-4-methoxy 6,8- dimethyl flavanon; jacedin = 5,7,4'- trihydroxy-3,6,3"-
trimethoxy ilavon).
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Hoa: c6 physcion, emodin, physcion glucosid véi ham luvgong thap:

Ré&: ¢o chrysophanol, physcion, emodin, islandicin, helminthosporin. Ngoai
ra con ¢6 mot dan chat xanthon la cassiolin va phytosterol.

Islandicin Helminthosporin Cassiolin

Coéng dung

Y hoc dan tdc cd truyén ding hat voi tac dung nhuén, gilp tiéu héa, chira
tdo bon man tinh, chia té thdp. Ngoai ra con dung nhw Thao quyét minh dé
chira dau mat. 6 An D0 hat duoc rang Ién udng co tac durig thong tiéu, chira ho
va chita co giat clia tré em. Nguoi ta con. dung |4 lam thu6c ha nhiét va ré lam
thu6c bd va loi tiéu. & Ai Cap dung hat rang 1én xaytron voi caphé voiti & 1:1.

MUONG TRAU
Folium Sennae alatae

Duoc ligu la 1a chét cay Mudng trau - Senna alata (L.) Roxbh. (Cassia alata
L)> phén ho Vang - Caesalpinioidae, ho Bau - Fabaceae.

Piéc diém thwc vat va phan bo"

Cay nho cao 1,50 m c6 khi dén 3 m, than go
mém c6 dwong kinh 10-12 cm hodc hon. L4 kép
I6ng chim chan, dai 30 - 40 cm, c6 8 - 14 doi la
chét. La chét hinh tring, géc va dinh Ia déu tron.
Doi 14 chét dau tién (phia cudng) nhd nhéat va cach
doi la chét thé hai mdt quéng hoi xa hon so voi
quang cach gilta cac doi 1a chét sau. L& chét trén
cling c6 thé dai dén 12 - 14 cm, rong 5 - 6 cm. Cum
hoa moc thanh béng day dac nhiéu hoa. Bbng dai
30 - 40 cm. Hoa mau vang sam. Qua loai dau dai
8-16 cm rong 15-17 mm, c6 hai canh su0t theo
chiéu doc clia qua. Qua co téi 60 hat. Mudng trau
moc hoang va dwgc trong & mot sd' noi mién trung Mudng trau
va mién nam nuoc ta. Senna alata (L) Roxb.
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Thanh phan héa hoc

Trong 14, qua va ré déu co chira cac dan chat anthranoid. Trong la c6 cac
cha't sau da dwgc xac dinh: chrysophanol, aloe emodin, rhein, emodin.

P.P. Rai (1978) da phan lap va dinh lvongfa.c anthraglycosid trong 1a va
qua Mubng trau, két qua duoc dan trong bang dwdi day. K&t quéa cho thdy ham
lvong cac dan chéat anthranoid trong quéa cao hon 14, do d6 co tdc dung nhuén
tdy manh hon.

Hém lvgng cac anhtranoid trong la va qua Mudng trau

anthranoid ty do % aglycon Phan tram Toan phan
(dang oxy h6a)  (khs)  (dusi dang glycosid) (theo kh) (%)
La Aloe emodin 0,1 Rhein 0,1 0,2
Aloe emodin -
Qua  Rhein 0,3 Rhein 1,0 13
Aloe emodin - Aloe emodin
Emodin - Emodin

Trong ré da phan lap dugc 2 anthraquinon: 1,3,8-trihydroxy-2-methyl
anthraquinon o, I,5-dihydroxy-2-methyl-8-methoxy-3'0-glunosyl
anthraquinon (Il) [Tiwan R. D. et al. 1971].

Ngoai thanh phan anthranoid, trong Muong trau con c6 kaempferol va
sitosterol.

Tac dung va cong dung

Tac dung nhuan tdy cda la da dwoc xac dinh bang thi nghiém trén sdc vat,
c6 thé dung qua. Nhan dan ta thuong dung |14 dé chiva hic 1ao bang cach gid nat
réi xat vao noi bi na'm.
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o MOI
Pulpa Cassiae grandis

Duoc liéu 1a com qua cta cady O méi, con goi la Bo, cap nwdcle Cassia
grandis L. f. (Cassia brasiliana Lam.), phan ho Vang - Caesalpinioidae, ho Bau
—Fabaceae.

Piéc diém thwc vat va phan bo"

Cay than gb cao 10 —12 m, than c6 dwong kinh 42 - 60 cm, v6 nhan, canh
trai ra, ram I4, canh non cé géc canh rd rét va cé 16ng nau. L4 kép mot lan
I6ng chim chan dai 25 - 30 cm c6 8 - 20 di la chét. L& chét dai 3,5 - 6, 5 cm
rong 1,5-2 cm hinh bau duc, gbc va ngon la déu tron, cuéng la chét 1-2 mm,
l4 chét day, dai, c6 16ng. Cum hoa: chum, ngén, dai 12 - 15 cm. Canh hoa mau
hdong. Qua dai 40 —60 cm. binh tru, dwong kinh 3 - 4 cm. Qua khi chin cé vé
mau nau den, c6 3 gan noi rd chay tlr cudng dén nim qua. Qua c6é nhirng ngdn
vach ngang chia lam nhigu 6, m6i 6 c6 mot hat det, com qua mém ngot mau
nau den khi chin, c6 mui hic. Cay 0 mdi dwoc trong & mot sé tinh dong bang
séng Ctru Long va mot so'tinh mién Bac nhw Hai Dwong, Ha Noi. Cay 0 méi co
ngudn goc & Brasil.

Thanh phan héa hoc

Com qué c6 chira cac dan cha't anthranoid, ham lwong 1,1% gbém co: rhein,
sennosid A va B, acid fistulic (=l,4-dihydroxy-6,7-dimethoxy-2-methyl-3-
carboxyl anthraquinon). Ngoai ra con cd cdc duong: glucose, fructose,
saccharose, tanin.

Com qua dugc st dung lam thudc nhuén tdy. Tac dung khang khuén ciing
dd dwoc xac nhan, vd cay chira tanin véi ham lwgng cao c¢6 thé dung dé chiét
tanin.

Hoa c6 methyl eugenol nén hdp dan loai rudi cam.

Cong dung

Theo kinh nghiém nhan dan, cay O méi c6 com qua ngot, an dugc, ché
rvou thude c6 mau do nau dep, co tac dung kich thich tiéu hoa, chira dau lung,
nhitrc xuong. La ding dé chira hac lao, 1& ngtra.

1 M6t s6 noi & dong bing séng clru .Long goi la “Canh ki na Viét Nam”, dirng nham v6i Canh ki na-
Cinchona.
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DUOC LEU CHUA ANTHRANOID THUOC HO RAU RAM -
POLYGONACEAE

DAl HOANG
Rhizoma Rhei
Chi Rheum cé khoang 50 loai, viéc xac dinh cac loai kho vi do c6 lai tao
gilra cac loai va do dia ly khi hau cla trng noi ma hinh thai va cd thanh
phan hoa hoc cling co thay doi. Dugc dién cta Trung Quéc quy dinh ding cac
loai sau day:
- Rheum, palmatum L.
- R. officinale Baill. ho Rau ram - Polygonaceae.
- R. tanguticum Maxim, ex Balf.
Dugc dién Viét Nam IV quy dinh st dung 2 loai dau.

Pac diém thuc vat

Cay thudc thao 16n, séng dai nho than ré to. L4 moc thanh cum tir than ré,
c6 kich thwdc 16n, co cudng dai, cd be chia, phién 14 hinh tim rong 30 - 40cm,
phan thanh 5 dén 7 thluy chinh, cac thiy nay ciing c6 thé phan Ian th hai hoac
doi khi lan tht ba. L& cGa Rheum palmatum thi ¢é nhitng thuy sau hon
R. officinale.

Gan la ndi mat dwoi, thwong mau dé nhat. T ndm thé 3 - 4 thi xuét hién
1than moc Ién cao 1- 2 m mang mot s6'1&4 nhd. Phan ngon than la chum hoa
hinh chiy mang nhi&u hoa. Bao hoa gdm 6 bd phan mau trang, xanh nhat, ho#c
doé nhat, 9 nhi. Qua déng 3 goc.

1 Canh mang qua, 2. 14 3. hoa, 4. qua véi bao hoa i Hoa, 2. hoa bg doc, 3. nhj, 4. qua
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' Phan bo, thu hai
Cay c6 nguodn goc Trung Qudc, duoc dung tir lau doi va dan dan tham nhap
vao chau Au. O Trung Quéc, cdy moc hoang hoic trong 6 Cam Tdc, Thanh Hai,
T& Xuyén. Dai hoang & tinh T& Xuyén duwgc chudng va dwoc goi la Xuyén dai
hoang. Pai hoang cling da dwoc di nhap tréng 6 nhiéu nwéc nhv Ha Lan, Phéap,
My, Nhét... Hién ta con phai nhap cla Trung Qudc.

Qéy wa moc 0 khi hau méat, 4m, & do cao trén 1000 m. Nguoi ta thu hoach
than ré ctia nhirmg cay dd moc trén 3 - 4 ndm (cay moc hoang thi c6 thé 6 - 10
ndm) vao mua thu, khi cay bat dau lui.

Than ré tuoi to c6 thé cd chiéu dai 20 - 30 cm, rong 8 - 10cm, c6 nhiéu
nhéanh ré hinh tru dudng kinh 2 - 3 cm. Sau khi dao vé thi cat bo ré, con than ré
dem got bé vo ngoai, bd doc hodc cit ngang thanh miéng nho rbi phoi hodc sdy
kho. CA4t gilr sau mo6t nam mdi dung.

Mo ta duoc liéu

Nhitng miéng hinh tht khdng giong nhau, hinh tru hodc 1 médt phang 1
mat 16i, dai 5 dén 15 era, rong 3-10 cm, 16p ban va 1 phan vd ngoai da dwoc got
di. B& mat mau vang ndu, déi khi c6 nhirng ddm mau den nhat, c6 miéng thay
16 chd nhitng 16 kim. Thi cieng chdc, mai thom diu 12 tét.

Vi phau: trén vi phau cét ngang, tir ngoai vao trong ta thdy mdé mém vo
hep, liber it phat trién rdi dén tang sinh gb tr 3 - 5 hang té& bao. Phia trong,
tang sinh go sép xép tda tron. Phan rudt rong co ciu tao cdp ba dwoc thanh 1ap
nho nhi*tng twgng tang phu xudt hién duéi dang nhitng vong tron nhé sinh ra
liber & gitia va gd chung quanh. Céac dam liber gb cdp ba nay c6 céc tia rudt tda
ra nom c6 dang hinh sao rat dac biét. T4t ca cac phan mdé mém déu chra nhiéu
tinh bt va calci oxalat hinh cau gai.

BOt: mau vang sam. Dudi anh sang tl ngoai cd huynh quang nau. Soi dudi
kinh hién vi ta thdy: tinh thé hinh cau gai to, duong kinh 50 —200 um, tinh bt
hat don 5-20 |im c6 ron hinh sao cé cac hat kép 4 - 5, manh tia ru6t mau vang,
thém kiém thi chuyén thanh mau doé, cic manh té bao md mém chtra hat tinh
bot, cd&c manh mach vach, mach mang.

Thanh phan héa hoc

Thanh phan hoat chét trong Pai hoang chd yéu la nhitng dan chat
anthranoid, ham lwgng anthranoid trong Dai hoang Trung Qudc tir 3 - 5%, ton
tai du¢i cac dang khac nhau:

Anthraquinon ty do. Chiém khoang 0,10 - 0,20% tinh theo dugc liéu kho
va gom co: chrysophanol, emodin, physcion, aloe emodin va rhein (cong thic,
xem phan dai cuong).
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Céc glucosid ctia anthraquinon. Chiém khodng 60 - 70% cla anthranoid
toan phan va la cac glucosid ctia cac aglycon noi 6 trén.

Cac glucosid clia cac anthranoi va anthron twong ng véi nhirng aglycon
no6i trén. Nhitng dan chét nay dé bi oxy hoa thanh cac dan chét anthraquinon
va chi ton tai trong dugc liéu troi vé mia dong (v& mua heé chi yéu la cac dan
chat 6 dang oxy héa) do dé thu hoach Dai hoang vao mua thu la t6t nhat.

Céac dan chédt dimer dianthron ton tai trong cdy dugi dang mono- va di-
glucosid. Nguoi ta gap lai sennidin A, B, ¢ nhu trong Phan t3 diép. Céac
heterodianthron carboxylic nhw rheidin A, B, ¢, cac heterodianthron khéng co
nhém carboxyl nhuv palmidin A (heterodianthron ciia emodin va aloe emodin),
palmidin B (heterodianthron cla aloe emodin va chrysophanol) va palmidin ¢
(heterodianthron cta rheum emodin va chrysophanol).

Trong Dai hoang con c6 dehydrodianthron nhw dirhein.

OH 0 OH OH O OH
rii rir
" ch3 i’ COOH
ACOOH ~COOH
iriar
k i
OH 0 OH OH 0 CH
Rheidin A Dirhein

Ciling can luu y rang, ty Ié gitta cac hoat chdt nhuén tdy phu thudc rét
nhiéu vao chiing loai, thoi ky thu hai, tudi cay, dia ly va cach phoi sdy Dai hoang.

Thanh phan th hai dang chd y la tanin (khodng 5 - 12%) chd yéu thudc
nhom pyrocatechic va mét phan thudc nhom pyrogallic. Cac chat nay dé tan
trong con. Ngoai ra trong Pai hoang con c¢é nhiéu chat vo co (nhiéu calci oxalat);
tinh bot, pectin; mot chat nhya it deoc nghién ctu cling cd tac dung tay xo.

Pinh tinh

Phan &ng Borntrager: dun soi hai phat 0,10g bot v&i & ml HZS04 N. Loc,
dich loc dem lic v6i dong thé tich benzen. Lép benzen c6 mau vang do co cac
anthraquinon tu do hoa tan. Tach 16p benzen rdi lac v6i amoniac, 16p amoniac sé
nhudm mau dd. Lop benzen con lai hoi c6 mau vang (do chrysophanol) néu dem
lac voi dung dich KOH N thi I6p benzen hét mau con I6p KOH c¢6 mau hang.

S&c ky. Duoc dién Phap 1965 dung sic ky gidy dé dinh tinh cac dan chat
anthranoid va dé phat hién sy tron 1an cac loai Rheum khac nhu R.
rhaponticum L., R. undulatum L. Cac loai Rheum nay ngoai cac dan chat
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anthranoid con c6 thém mot lieterosid dac.

biét la rhaponticosid (= glucosid cUa
trih.ydroxy-3,5:8-methoxy*4,-stilben). Chat

nay co6 hoat tinh estrogen va c6 huynh

quang xanh dwdi anh dén tlr ngoai. Nguoi

ta tién hanh sic ky gidy bang cach chdm 5 -

10 Jil mot dung dich 1/5 duoc liéu trong con 60°, khai trién theo chiéu di I&én voi
dung mdi butanol - acid acetic - nwéc (4:1:5). Du¢i anh sang tir ngoai thi cé céc
vét da cam co6 cac Rf khoang 0,55; 0,70 va 0,95 (cac dan chéat anthranoid), cac
vét nay ¢6 mau hong dén dé & anh sang thuong sau khi phun dung dich KOH
trong con. Dai hoang khong dugc co nhitng vét mau xanh dwdi anh den tl ngoai
do rhaponticosid va genin ctia n6é (Rf khoang 0,5 va 0,80).

Dugc dién Trung Qudc st dung SKLM dé ddi chiéu mau kiém nghiém véi
mau Dai lidaiig chuén trong cung diéu kién nhu sau: chiét bang methanol béc hoi
dén khd, thém nuéc va acid hydrochloric réi dun 30 phut trén nbdi cach thiy dé
thdy phan. Lam ngudi, chiét cac anthraquinon ty do véi ether, bdc hoi ether, hda
tan can trong chloroform dé chdm chay sic ky. sic ky hai chiéu v6i ban méng
silicagel G. Dung mdi thi* nhét 1a 16p trén cla hdn hop benzen - ethylformat e
methanol - acid formic - nwéc (3:1* 0,2: 0,05: 0,5), dung mdi thi hai la 16p trén cla
hon hop hexan - ether dau hoa (diém sbi 60 - 90°C) - ethylformat - acid formic -
nwoc (3:1: 1,5: 0,1: 0,5). Phat hién dw6i dén uv (254 nm).

Dugc dién Viét Nam IV dinh tinh Pai hoang trén sic ky l6p méng bang
cach so sanh vgi emodin hodc Dai hoang chudn. Céch tién hanh twong tu nhuw
trén nhwng dung hé dung méi ether dau hoéa (30 - 60°C) - ethyl acetat - acid
formic (75:25:1) va phat hién du6i dén t ngoai UV3Bmm

binh lwvgng

Dugc dién Viét Nam IV st dung phvong phap do quang voi magnesi acetat
dé dinh lvong cac anthranoid glycosid trong Dai hoang. Két qua duwoc tinh theo
rhein. Ham lwgng cac anthranoid glycosid trong Pai hoang phai khéng dudi
2,2% tinh theo rhein.

Ciing c6 thé chon phuong, phap Auterhoff dé dinh lugng cac dan chat anthranoid
trong Pai hoang. Can chinh xac khodng 0,05 g duwoc liéu dad tan thanh bdt min, cho
vao mdt binh nén 100 ml. Thém 7,5 ml acid acetic bang (TT) va dun sdi hén hop trong
15 phat véi Ong sinh han nguoc. Sau khi ngudi, thém vao binh qua 6ng sinh han
nguoc 30ml ether ethylic (TT) va dun sdi 15 phat trén ndi cach thdy. Lam ngudi dich
chiét, loc qua bdng vao mdt binh gan 300 ml va rira béng bang 20 ml ether ethylic
(TT). Cho bbéng vao binh nén, thém 30 ml ether ethylic (TT) va dun s6i 10 phut nira.
Loc dich chiét ether da lam ngudi qua bdng khac vao binh gan noéi trén. Trang binh
nén hai 1an bang ether ethylic (TT), méi Ian ding 10ml va loc qua bong trén. Thém
cén than 100 ml dung dich NaOH - amoniac vao dich chiét ether *acid acetic dyng.
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trong binh gan, lac trong 5 - 7 phat rdi 1am ngudi binh. Sau khi hdn hop d4 phan l6p
i hoan toan, gan I&p nuwéc mau dd va trong sudt 6 dwdi vao mot binh dinh miéc 250 ml.

Chiét lap ether con lai véi tirng lvgng 20 ml dung dich NaOH - amoniac cho dén khi

16p nuwéc khong cd mau. Tap trung cac dung dich nwéc kiem vao binh dinh mic va

thém dung dich kiém téi vach.

Hat 25 ml dung dich thu dwgc cho vao mdt binh nén va dun néng 15 phat trén noi

cach thiy v6i 6ng sinh han ngwoc. Sau khi ngudi, do mat dé quang cla dung dich

bdng quang ké vai kinh loc mau luc, trong cbc day Icm, so sanh véi nube. Khi dung
dich c6 mau qua sam, truéc khi do phai pha lodng bang dung dich NaOH - amoniac.

Ham lwgng dan chat anthranoid trong dung dich can do duoc biéu thi bang 1,8-

dihydroxy anthraquinon va xac dinh theo dwong cong chudn xay dwng bang cac dung

dich cobalt chlorid. D& c6 duong cong chudn, pha mot day dung dich cobalt chlorid c6
ndng do tr 0,2 - 5% va do mat do quang cla cac dung dich nay, biét rang mat do

quang hoc clia dung dich cobalt chlorid 1% bang mat dé quang cla 0,36mg 18-

dihydroxy anthraquinon trong 100 ml dung dich NaOH - amoniac.

Pinh iwgng cac anthranoid acid. Nguoi ta cho rang nhitng dan cha‘t
carboxylic ctia Dai hoang cd vai tro sinh ly dang ké nén co khi tién hanh dinh
lvgng riéng phan nay. Mudn vay, tir dich chiét cAc dan chat anthranoid toan
phan trong chloroform (theo phwong phap chiét xuat chung) nguoi ta trich ra
mot thé tich xac dinh roi dem lac véi dung dich natri hydrocarbonat trong nwoc.
Dung dich nay chi hoa tan céc dan chét anthranoid ma trong phan t&r c6 goc
carboxyl. Tiép theo, dem acid héa dung dich hydrocarbonat roi chiét cac dan
chéat anthranoid acid bang ether, sau dé dem lac dung dich ether véi dung dich
alkali hydroxyd roi méi tién hanh do mau.

Téac dung va cong dung

Thanh phan c6 tac dung chiph trong Dai hoang la cac anthrnoid.

Cac dan chéat anthranoid trong Pai hoang c6 tac dung lén dai trang, lam
giam sy tai hdp thu nudc bang cach lam tang tiét dich va ting nhu dong rubt.
Thubc ubhg sau 8-12 i mai cé tdc dung. Thudc c6 tac dung ca 1én co tron cla
bang quang va t& cung do d6 phu nit c6 thai hodc nguoi bi viem bang quang
khéng nén dung. Do c6 tac dung phu gay sung huyét nén khoéng dung cho nguoi
bi tri.

Pai hoang va cac anthranoid trong do cé tdc dung khang khuan déi vai
mot s6’loai vi khudn nhu tu cau, ly, thwong han.

Cao chiét Pai hoang va emodin ¢6 tac dung chéng sv xam nhiém cla virus
SARS do tac dung (c ché tuong tac gilta protein s clia virus SARS-CoV va
receptor ACE2 (angiotensin-converting enzyme 2) cla té bao chd. IC®cla cao
:hiét ndm trong khoang 1- 10 lig/mi con cla emodin 1 50 [aM. [Ho TY. et al.
\ntiviral Research (2007) 74(2) 92-101]

Emodin c6 trong Bai hoang cé tac dung tang nhu ddng rudt lam nhuén
;rang, khang khuén, chéng oxy hod. Emodin con c6 tac dung chong khéi u, tac
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dung apoptosis (budc té bao chét theo chwong trinh), chéng tao mach va di can
cla cac té bao ung thu. [G. Srinivas ét al. Medicinal Research Reviews (2006) Wiley
InterScience DOI 10.1002/med.20095]

& ligu nho (0,05 - 0,10 g) Pai hoang la thudc bd, gilp tiéu hoa, lieu 0,1 -
0,15 g lam thudc nhuan; 0,5 - 2 g la liu x6. Tuy la thuéc nhuan trang nhwng
dung lau ciing cd thé gay tao bdn do phan tannoid tich Ity.
Céac dang anthron c6 tdc dung kich (*ng nén khdéng dung duoc liéu tuoi. Vi
Dai hoang c6 chira nhiéu calci oxalat nén khéng dung lau cho nguoi bi két thach
than oxalic.
Pon thubc: Pai hoang 7 g, Cam thao 4 g, nudc 300 ml sdc con 100 ml. Udng
lGc déi, chira bi dai tién, ndon mura.
Bao chéPai hoang trongy hoc cdtruyén:
Trong y hoc ¢6 truyén, Dai hoang cé thé dugc ché bién theo nhirng cach sau:
- Dung nuéc tam, 0 cho mém rdi thai phoi kho.
T@u dai hoang tic la Pai hoang tdm ruou: 50 kg Pai hoang thém 50 kg rwou, cho
vao ndi dun nho Iira, hoi se thi Idy ra, thai, phoi chd mat.
- Dai hoang than: la Pai hoang thai miéng, cho vao ndi sao Ira dén khi bén ngoai c6
mau nau canh dan, van con huong vi Dai hoang, phun thém rugu.
Thuc dai hoang: thai miéng nhd, trén véi rvgu, cho vao thung day kin, ddt vao noi
dun céch thly cho chin, 1dy ra phoi khé la dvgc. C 50 kg dai hoang can dung 15 -
20 kg rugu.



Anthranoid va dwoc liéu chira anthranoid
cOT KHi cU
Radix Polygoni cuspidati

Duoc liéu 1a ré phoi khd cta cay C6t khi cl - Poligonum cuspidatum Sieb.
et Zucc., ho Rau ram - Polygonaceae.

Pac diém thuwc vat

Cay nhé séng lau nam, cao 0,50 - Im.
Trén than va canh thuong c¢é nhirtng dom tim
hong. L4 moc so le, cudng ngan, bong va co
mau hong. Phién 1& hinh tribng rong, mat
trén xanh thAm, mat dvai mau nhat hdn, dai
5 - 12 cm rong 3,5-8 cm, dinh 14 c6 mdi
nhon. Be chia ngdn. Hoa moc thanh chum &
nach 1a. Hoa nhé mau trdng. Hoa duc 8 nhi,
hoa céi c6 bau 3 géc. Qua 3 canh mau nau do.
Moc hoang & mot s6' ving mién ndi. Lang
Nghfta Trai (Hai Hwng) c6 trong dé thu hoach
duoc ligu. Cét khi ci

Poligonum cuspidatum Sieb. et Zucc.

Bd phéan dung, ché bién

Ré c6 duong kinh trén 2 cm, vo nau, thit vang, I16i gd mau nau sdm. Thu
hoach thang 10 - 12. Dao ré, rira sach, cét bo ré con, thai phién, day 0,2 - 0,4 cm
phoi hay sdy kho.

Thanh phan héa hoc

Ré& chira cac dan cha't anthranoid & dang tv do va dang két hop glycosid voi
ham lvgng 0,1 - 0,5%. Cac thanh phan da xac dinh: chrysophanol, emodin,
physcion, emodin 83 glucosid. Ngoai cac dan chdt anthranoid trong ré C6t khi
con co polydatin la mot stilben glucosid khi thiy phan cho resveratrol. Trong re
con co tanin.

Canh, 14 c6 mot it cac dan chat anthranoid. Trong la c6 cac flavonoid:
quercetin, isoquercetin, reynoutrin, avicularin, hyperin. Ngoai ra con c6 cac
acid hiru co.

Polydantin R = D-glucose Reynoutrin R = xylose
Resveralrol R =H Avicularin R = L-arabinofuranose
Hyperin R = galactose
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Téc dung va cong dung
Duoc liéu c6 tac dung nhuén tdy la do cac dan chat anthranoid.

Resveratrol va polydatin cé tdc dung khang khuﬁr) va khang ndm, ngoai
ra con cé tadc dung tc ché sw peroxid hod lipid va sw lang dong triglycerid va
cholesterol.

Duoc liéu c6 thé gay non, gay tiéu chay, kho tiéu hda; ciing co triedng hop
gay ton hai gan va suy giam ho hdp nhwng hiém.

Duoc ligu co6 tac dung giam ho, ha duong huyét va cholesterol. Trong Y hoc
c0 truyén, duoc liéu it dwoc dung lam thu6c nhuan tdy ma ding dé chira viém
gan, vang da, chira té thadp dau nhirc gan xwong, viém phé quan man tinh. Dung
ngoai dé tri bong, rira &m ho khi bi 1& loét. Dung nwéc sac 5%.

HATHU ODo
Radix Falloplae multiflorae

Dugc liéu 1a ré c phoi khé cla Ha tha 6 do —Fallopio, multiflora (Thunb.)
Haraldson (Polygonum multiflorum Thunb.), ho Rau rdm - Pélygonaceae.

Péc diém thyc vat va phan bé'

Day leo nhd, séng dai, c6 ré phinh
thanh ci. Than quidn moc xodn vao nhau,
mau xanh tia. L4 moc so le, hinh tim, c6
mdi nhon & dinh, dai 4 - 8 cm rong 2,5-5
cm. Cudng l4 c6 phu ldng, be chia moéng,
mau nau nhat. Hoa hop thanh chuy & nach
I& hay & ngon, c6 nhiéu* nhanh. Hoa nhiéu,
nhd, dwong kinh 2 mm moc 6 nach céc la
béc ngén. Bao hoa mau trdng nga, nhi 8
trong dé c6 3 nhi hoi dai. Qua 3 géc nhan
bong ndm trong bao hoa ma 3 manh ngoai
con lai phat trién thanh canh réng. Cay
moc hoang & vung nli cao cac tinh phia
Béc: Lao Cai, Son La, Lai Chau, Yén Bai.
Khi trong nguoi ta cat than thanh nhitng
doan ngan rdi dam vao bau trong hai thang
truée khi trong ra ludng.

Ha tha 6 dé
Fallopia multiflora (Thunb.) Haraldson

Bd phan dung

Ré ct tron hoic hinh thoi khong nhat dinh, thuong co nhirng sbng 16i doc
theo cd. Ca dai 6-16 cm, cho phinh ¢6 duong kinh 4 -8 cm. C6 thé gap nhirng
cl dai dén 40 cm, dwong kinh trén 10 cm. Mat ngoai mau nau dé, mat cat mau
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hong, c6 bot. Vi hoi dang chat. Thu hoach vao mua thu, dao ldy ca, rira sach, cat
ho ré con, néu to can bo nho rdi phoi hodc say kho.

Day Ha thi 6 co tén 1a Thi & dang hodc Da giao dang cling duoc dung.

Pac diém vi phau va bot

Vi phdu: 16p ban mau dé nau. M6 mén? vo day, rai réc co tinh thé calci
oxalat hinh cau gai. Trong mé mém c6 nfiieu vong bé liber go dwgc thanh 1ap; vi
tri mdi vong (rng véi nhitng sgng 16i eda ci. O'.phari trung tdm c6 mot vong liber
go cdp Il gom tlrng dam liber go cach nhau béi tia rudt rong.

Bot: mau rrau' 30, vi hoi déng chat, soi kinh hién vi thdy: nhiéu hat tinh
bot hinh cau hodc ban cau, dwong kinh 5 - 25 |im, r6n hinh sao, vach hay phan
nhanh, c6 hat kép 2 - 3. Manh md mém c6 té bao thanh méng, chira tinh bot.
Tinh thé calci oxalat hinh cau gai dwong kinh 5 - 25 fxm. Manh mach vach.

Thanh phan héa hoc

Thanh phan tan trong nuw6c clia Ha thd 6 ¢ cac dan chat stilben glycosid
nhu rhaponticosid (cong thirc xem bai Pai hoang); 2,3,5,4’-tetrahydroxystilben-
2-0-/0-D-glucosid. Ngoai ra, Ha thta 6 dd co nhidu tanin nhuw: 3,3'-di-0-
galloylprocyanidin-B-2, 3-O-galloyl-I-catechin, 3-O-galloyl-I-epicatechin, 3-0-
galloyl-procyanidin-B-1, d-catechin, if-epicatechin va acid gallic.

Trong ci Ha thd 6 dd c6 cac dan chét
anthranoid véi ham lugng thap: acid chrysophanic,
emodin, physcion, chrysophanoi anthron, emodin-
8-0-/>D-glucosid

Tt phan tan trong ethyl acetat, mot dan chat

naphtalen v&i nhém chic amid cling dugc phan 1ap

va xac dinh cau tric voi tén la polygonimitin A Polygonimitin A

Trong than Ha thd 6 d6 c6 polygoacetophenoside,

acid chrysophanic anthron, chrysophanol.

Tac dung va céng dung

Cao chiét Ha thd 6 c6 tdc dung chéng oxy hod manh, trong d6 thanh phan
anthraquinon véi emodin dugc xem la mot trong nhitng chat c6 tac dung chinh
[Chiu PY. et al. Planta Med. (2002) 68(11)951-6]. Tlr phan doan ethylacetat cla cao
chiét con, 3 chét cé tdc dung chdéng oxy hod manh nhéat da dugc phan lap la
2,3,5,4’-tetrahydroxystilben-2-0-/?-.D-glucosid, acid gallic va catechin [Ryu G. et
al. Arch Pharm Res. (2002)25(5)636-9]. Than Ha tha 6 cling cé tdc dung chdng oxy
hod. Phan doan chiét ethyl acetat giau cac anthraquinon trong Ha tha 6 do c6
tdc dung bao vé co tim ex vivo. Tac ddng nay co thé lién quan téi kha néng duy
tri hoat tinh chéng oxy hoa cla giutathion trong diéu kién bi stress oxy hod [Yim
TK. et al. Phytother Res. (2000);14(3)195-9; Yim TK. et al. Planta Med. (1998);64(7)607-11].
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Cao chiét Ha thd 6 trong d6 manh nhét la cao con 50% cé tac dung giam
cholesterol va triglycerid toan phan trong khi van duy tri ham luong HDL [Chan
YC. et al. INutrSci Vitaminoi. (2002) 48(6)491-7], lam gidm xo cirng dong mach, tang
cwong chirc nang mién dich manh va tang tao hdng cau [Foster s. Herbal
Renaissance. Gibbs-Smith Publisher (1993) 40-1; Foster s. Herbal Emissaries, Healing Arts
Press (1992)79-85]. S dung Ha tha 6 dai ngay cé thé lam gidm nguy co nhdi mau
ndo. [Chan YC. et al. Am J Chin Med. (2003)31(1)71*71

Cao chiét nuéc Ha thd 6 va phan tan trong ethanol clia cao nudc cé tac dung co lgi
trén bénh parkinson gay ra béi paraquat va maneb. Ha th( 6 c6 tdc dung bao vé cac
sgi than kinh cholinergic chéng lai tdc dung clia acid kainic trong thuc nghiém [Li M et
al. Hunan Vi Ke Da Xue Xue Bao (2003) 28(4) 361-4]. Ha tha 6 cling gia tdng kha& ndng nhan
thrc trong th&r nghiém nhan thiéc va hoc hdi clda chudt. [Chan YC et al. Am J Chin Med.
(2003)31(2)171-9]

Ha thd 6 c6 tac dung kiéu estrogen voi hoat tinh bang 1/300 so véi 17-p-estradiol [PJ
Clin Endocrinol Metab. (2003) 88(9)4077-9]

Ha th( 6 do c6 tac dung trc ché sy gia tang tich J§v rpd gav ra hrii cnrtison acetat
va thioacetamid va gidm téng kich thwéc clia gan gay bdi CCL, [Zhongguo Zhong Yao Za
Zhi. (1992) 17(10) 595-6]. Trén Iam sang ché phdm Ha tha 6 dé dwoc bao cdo cd tac dung
trong trvong hop viém gan ¢ mat. [Park GJ . et al. J Gastroenterol Hepatol. (2001)16(1) 115-7]
Cao chiét ré ci va than Ha tha 6 (twong tw nhw DPai hoang) va emodin cé tac dung
chong s xam nhiém clia virus SARS do tac dung Gc ché twong tac gitta protein s cla
virus SARS-CoV va receptor ACE2 (angiotensin-converting enzyme 2) cla té bao cha.

ICTcla cao chiét ndm trong khodng 1-10 |ig/ml con clia emodin 1a 50 liM. (HoTY.etd.
Antiviral Research (2007) 74(2) 92-101]

Ha thd 6 chua ché bién co6 tdc dung nhuén trang nhe.

Y hoc co truyén dung Ha tha 6 do lam thubc bo gan than, bd mau, thudc
dung cho nhitng nguoi cé rau téc bac sém, lwng goi dau mai, di tinh, dai tién ra
huyét, ung nhot, trang nhac, than kinh suy nhuwoc, s6t rét lau ngay. Ngay dlng
12 - 20 g du6i dang thudc sac, regu thudc, dung voi Ha tha 6 da ché bién. Day
Ha thd 6 dung lam thudc an than, thuéc cAm mo hoi. Dung ngoai tri I& ngtra.

Ché bién Ha thu 6
Cho Ha th( 6 d4 thai vao chau, tron déu voi nuwdc dau den va rwou, dé vao

thung, dat vao ndi dun cach thiy, dén khi nwéc dau trong thung can hét, ldy ra
phoi khd. C¥ 100 kg Ha tht 6 thi can 10 kg dau den va 25 lit ruvgu.

Cach ché nuwoc dau den: cv 10 kg dau den cho 15 Iit nwéc dun 4 tiéng, lay
nuéc nhét, lai cho thén 10 lit nwéc khac dun 3 ti€éng. GOp chung ca hai lan lai.

Chu thich: trong nuéc ta con ding mét vi thudc khac mang tén la Ha thi 6 trang. D6
Ia ré ch cha cay Ha thi 6 trang (hay con goi la day va bo, day sita bo hodc M3 lign an)
* Streptocaulon juventas Merr. Thudéc ho Thién ly - Asclepiadaceae. Bay la mot loai
day leo dai 3 - 5m, than mau nau dé, 14 hinh trirng moc déi. Toan cay cé nhiéu long,
¢6 nhwa ma trdng. Qua clu tao bdi 2 dai moc dam ngang trong nhu sieng bo, dai
10cm, ciing ¢6 nhidu 16ng. Hat det c6 chum 16ng. Cay moc hoang khp cac doi nii &
nudc ta. Ré ¢t dai, vé ngoai mau nau vang, thit trdng c6 nhidu bdt, gitra co 16i.
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Y hoc ¢0 truyén thwong hay ding thay thé hodc phéi

hgp véi Ha tha 6 do.

Trong Ha tha & trdng khong c6 cac dan chat

anthranoid. Thanh phan ctia ré cti Ha tha 6 tréng

Viét Nam duoc biét cd cac hgp chat triterpenoid tw

do ¢d cdu trac lupan (lupeol, lupeol acetat) va ursan

(urs*12en-3*acetyloxy) [Tran Hung va cs. Dugc hoc 2001 s6

7, 1417, Dugc hoc 2002, sO 1, 13-15] va 16 glycosid tim c6

phan genin la digitoxigenin va periplogenin va 2

hemiterpen glycosid, 2 phenylpropanoid [Uedaet al. J.

Nat. Prod. 2003~66, 1427-1433].

Céc glycosid tim ctia Ha tha 6 trdng cé tac dung Gc

ché sinh san ctia dong té bao HT-1080 (1C354*1600 Ha thti 6 tréng

nM) [Ueda et a]. J. Nat. Prod. 2003, 66,1427-1433). Cao chiét  Streptocaulon juventas Merr.
cdon Ha tha & trdng c6 tac dung chéng ting

cholesterol ngoai sinh trén chudt thtr nghiém. [Tran

Hung va cs. Y hoc Tp. HCM, 6 (1), 2002, 49-52].

Mot loai khac cling thuwong duge dang voi tén Ha tha 6 trdng hay Ma lién an 1a
Streptocaulon griffithii Hook. F.

& Trung Qudc ngudi ta cling c6 dung ré mot cay thudc chi Cynanchum thudc ho Thién
ly mang tén la bach Ha thd 6. Cay nay cling khdng c6 cac dan chat anthranoid.

CHUT CHIT
Radix Rumicis

Duoc liéu la ré cady mot sd loai Chuat chit —thudc chi Rumex c6 chira
anthranoid nhu: Rumex wallichii Meissn., R. crispus L., ho Rau ram -
Polygonaceae.

Péic diém thwc vat

Chut chit la cay thdo séng nhiéu nam, cao dén 1 m, than & gbc cé dwong
kinh gan lcm, it phan nhanh, cé ranh doc. L4 moc so le, cac 14 & gdc cé kich
thwde Ién hon cac 14 phan trén. Phién 1a dai 30 - 40 cm rong t6i 5 cm, mép
nguyén, cac 4 6 gitta c6 cuébng ngan va phién hep hon, cac la phia trén ciing c6
phién rdt hep, dau nhon dai va day that dan thanh cuéng khéng rd. Be chia
mong, kha phat trién. Hoa hdp thanh chly & ngon, mang radt nhiéu hoa, moc sit
nhau nhéat 1a phan dinh. Cudng hoa c6 dét & gan gdc. Bao hoa cd hai vong, moi
vong c6 3 14 dai. Nhj 6 dinh & goc cla bao hoa. Bao phéan dinh goc. Bau cé hinh 3
canh, 3 voi nhuy ngn, roi. Qua hinh ba canh nam trong bao hoa ton tai.

Bo6 phan dung
Ré thu hoach vao mua thu. Dao ldy ré gia, réa sach, bd ré con, thai méng
phoi hay sdy kho.
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Thanh phan héa hoc

Nam 1973 J. Ciulei va cong s d& nghién ctru ré Chat chit - R. wallichii
cla Viét Nam dinh lvong thdy ham luvgng anthranoid la 2,05% va bang SKLM.
da xac dinh cb chrysophanol va emodin.

Ndam 1972 Fairbairn va Mutadi da nghién ctu 19 loai clGa chi Rumex va
thdy rang trong tat ca cac loai nghién ctru déu chia chrysophanol, emodin va
physcion. Cac chét nay c6 mat trong tat cd cac bd phén cla cdy va ¢ cad 3
dang: tv do, O- va C- glycosid. Bdc biét mot vai loai thay c6 vét rhein va mot
s0" loai khéac con phan lap dwgc 2 chdt c6 nhém carboxyl nhw rhein va chi cd
dang C- glycosid.

Tac dung va cong dung

Nam 1960 G. Hermann, J. Ciulei, D6 T4t Loi, Ngo tng Long [Yhoc tap chi 2
- 1960] d& th( tdc dung cao lédng va thu6c hdm ré Chut chit - Rumex ivallichii
trén rudt tho co iap thdy 00tac dung tdng nhu dong ruot.

Co thé dung uéng lam thuéc nhuan trang chra bénh tao bén, &n cham
tiéu. Liéu dung dé nhuan trang 1- 3g, ding dudi dang thu6c sac thudc pha hay
thuoc bot.

Nhan dan ta van ding la xat vao nhitng chd bi ndm héc lao hodc dung
nwoc sac 1a va ré dé rira cac mun ghé.

BA KiCH
Radix Morindae

Ba kich la ré phoi hodc sdy kho cla cdy Ba kich, con goi la cay Kudt ga -
Morinda officinalis How., ho Ca phé - Rubiaceae.

Pic diém thwc vat va phan bo'

Day leo nho, sdong lau nam, ngon day non
c6 mau tim, canh non c6 canh. L& moc d6i hinh
mac, 14 kém bé. Hoa tap trung & dau canh thanh
tan nho, hoa ldc non mau trdng sau hoi vang.
Dai 2-10 nho, con lai & qua, 6ng trang ngan.
Nhi 4, dinh trong hong trang. Qué khi chin mau
dd mang dai con lai & dinh.

Cay moc hoang trong rirng thwa thé sinh,
gap nhiéu & Quang Ninh, Vinh Pha, Ha Béc. Co
thé trong 0 dang ban ty nhién.

Ba kich
Morinda officinalis How.
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B phan dung, thu hai, ché bién
Ré dao quanh ndm nhung t6t nhdt vao mua doéng. Dao vé rira sach dét cat.
Phoi hay sdy, khi gan kho nguoi ta dap dep roi phoi lai cho that khé. Sau khi
ché bién, dugc liéu 1a nhitng mau cong queo, thit dit thanh trng doan dé 10 16i
g6 nhé bén trong. Ré dai 10 —20 cm, duong kinh 0,7 - 1,4 cm trd Ién. vd ngoai
mau nau nhat, trén mat c6 nhiéu van doc. Thit inau hong tim, vi hoi ngot. Loai
ré to, thit mau tia la loai tot.
Trong dong y Ba kich duwogc ché bién trwdc khi dung, cé ba cach:
Ba kich thién: Ba kich nhat hét tap chat, dem hdp cho mém rbi rat 16i g, cat thanh
tlrng doan phoi kho.

- Chich Ba kich', sc nwdc Cam thao, bo b, cho ba kich vao dun dén khi x6p mém va
nwéc Cam thao gan can thi lay ra rat 16i g6 khi con néng, phoi kho la dwgc. C¢ 100
kg Ba kich thi dung 6,40 kg Cam th&o.

- Diém Ba Kich: Ba kich sach tron déu véi nwéc mudi, cho vao chd dd, rat 15i gd,
phoi khd (100 kg Ba kich thi dung 2 kg mubi va lvgng nwéc vira dd hoa tan).

Vi phéu

Lép ban goém 2 - 3 hang té bao hinh chir nhat det. M6 mém vé day, phia
ngoai gan sat Iép ban cé mot Iép mo cleng. Trong phan m6 mém rai rac co tinh
thé calci oxalat hinh kim cum lai thanh tirng b, mét s6’co hinh cau gai, thinh
thoang c6 nhirtng dam nhya mau vang. Liber cdu tao thanh 1i6p mdng bao boc
quanh gd. Go chiém toan bo phan gitra ré, khong co ruot.

B6t mau nau xam, mui thom, vi hoi ngot. Nhiéu té bao mo clrng cé thanh
day, manh ban gbm céc té bao hinh 6 canh déu, manh mé mém, tinh thé calci
oxalat hinh kim hodc cau gai, manh mach hinh cham.

Thanh phan héa hoc

Thanh phan hoa hoc cla ré Ba kich dugc biét gdm co cac dan chét
anthranoid, terpenoid va steroid ty do, cac oligosaccharid, polysaccharid va acid
amin. [Li et aL, Zhongguo Zhong Yao Za Zhi (1991) 16(11) 675-6; Yang et al. 1992;
Yoshikawa et al. 1995; Zheng & Dong, 1997; Yao et a/.1998]

Nhiéu anthraquinon da dwgc phan lap tv Ba kich nhu: 1,6-dihydroxy-
2,4-dimethoxy-anthraquinon, 1,6-dihydroxy-2-methoxyanthraquinon,
methylisoalizarin, methyliso-alizarin-1-methyl ether, I-hydroxy-2-
methoxyanthraquinon, I-hydroxy-2-methylanthra-quinon, physcion, 1-
hydroxyanthraquinone, 2-methylanthraquinon, 2-hydroxy-3-hydroxy-
methylanthraquinon, rubiadin and rubiadin-1-methyl ether.

Cac terpenoid bao gom asperulosid tetraacetat, monotropein, morindolid
va morofficinalosid.

Steroid tv do cé sitosterol, 24-ethylcholesterol.
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Trong Ba kich con cd cac oligosacchrid ki€u inulin 1a hexasaccharid va
heptasaccharid.

Téc dung va cong dung

Cac polysaccharid trong Ba kich c6 tac dung bao vé, chong mét xuwong va
0o tinh chéng oxy hoa do tang hoat tinh clia cac enzym chéng oxy hoa clia o
thé, lam giam lvgng MDA (Malodialdehyd) trong chudt c6ng thir nghiém. [Zhu
Mengyong, Carbohydrate Polymers, 78(3), 497-501]"

Nudc sic Ba kich co tac dung lam tang nhu dong rudt va lam giam huyét
ap, khong" doc.

Theo Phé Blic Thuan va cong su (1990) Ba kich co6 tac dung trén huyét ap
tuy thudc vao liu st dung, liéu thadp c6 xu huéng tang, li€u cao cé xu hwéng
gidm, tuy nhién s8"liéu khong céy nghia théng ké.

Phan doan chiét nuéc cla dich chiét con Ba kich c6 tac dung ha dwong huyét
va giam stress oxy hod trén chudt cdng dai thdo duong gilp ngan nglra cac bién
chirng cla dai thdo duwong [Soon Y.Y. et al, Singapore Med. J. (2002) 43(2) 77-85], Ba kich ¢
tdc dung bdo vé té bao chong lai stress oxy hoa trén té bao Leydig TM3 gay boi
hydrogen peroxid. [Chang M. s. Asian Journal ofAndrology (2008) 10, 667-74]

Y hoc dan tdc co truyén coi Ba kich la vi thudc b6 dwong diing cho nam gi6i
khi chirc phén sinh duc bi suy yéu, thudc bd gan cot, bo tri ndo, ngoai ra con co
tac dung chita bénh cao huyét a4p. Ngay dung 4 - 12 g.

NHAU
Fructus et Radix Morindae citrifoliae

Duoc dién Viét Nam 1V ghi hai bé phan dung cla cay Nhau hay con co tén
la Nhau nuai, Morinda citrifolia L. ho Ca phé —Rubiaceae la qud va re.

Dac diém thwc vat va phan bo'

Nhau la loai cady nhd. L& moc d6i, mat trén
lang bong hinh bau duc, ¢6 mii ngdn & dau, hinh
ném & goc, dai 12- 30 cm rong 6-15 cm. L4 kem
gan tron hay thudn, nguyén hay ché 2 - 3 thuy &
dinh. Hoa mau trdng, tdp hop thanh hinh dau o
nach 14, duong lanh 2 -4 cm. Cay c6 hoa vao thang
1 - 2. Qua hinh tritng dai 2,5-4 cm, qua kép do
nhiéu qua dinh lai v6i nhau. Qua chin vao thang 7
- 8, khi chin mau vang trdng nhat c6 mui ndng dac
trung. Rudt qua cé 16p com mém an dwge. Cay moc
hoang va duoc trong & mot s6 noi mién trung va Nhau - Morinda citrifolia L.
mién nam nuoc ta.
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B6 phéan dung
Ré, qua va la.
Thanh phan héa hoc

Vo ré chira cac dan chét anthranoid: alizarin-1-methylether (1), rubiadin-
1-methylether (I1), soranjidiol (Ill), damnacarithol (IV), nordamnacanthal,
morindon, rubiadin. Nguoi ta cling da phan 1ap dwgc glycosid la morindin (=
morindon (V)-primeverose).

OCH,

o (V) 0o
Qua c6 thanh phan poiysaccharid la dang cha y.

Tac dung cdng dung
Céac tac gia Phap [Planta Med. 56 (1990) 430] nghién ctu dich nwéc ré nhau
thi nghiém, trén chu6t cho thdy c6 tac dung giam dau, an than, gay nga.

Nhan dén ta c6 dung ré sac uéng dé chita dau lwng, chira cao huyét ap.

Qua nhau &n v6i mudi dé lam thudc diéu kinh, dé tiéu, nhuan trang, chita
cao huyét ap. Cac nghién clru gan day cho thdy polysaccharid cla qua cd tac
dung kich thich mién dich phong chéng ung thu.

L4 dap chira vét thuong, mun nhot, 1am choéng 1én seo. sic udng chira ly,
chira s6t va lam thudc bé.

Ngoai cay Nhau, trong dan gian con st dung mét vai luai Morinda khac nhu day dat,
cay Nhau nuoc.

Day dat (Morinda umbellata L.) la loai cdy moc leo trén cac cay bui khac, dai co thé
dén 10m. L& c6 dang thay d6i, hinh bau duc rong, thuén trai xoan hay hep hinh mdi
mac, dai dén 1-2,5 cm rong dén 4 cm. Hoa hgp thanh dau khodng 6 mm duwong kinh
tap trung thanh tan 6 ngon canh, it khi & nach 1a. Hoa khéong cudng, mau trang. Qua
kép do nhiéu qua dinh lién nhau gan hinh cau 6-10 cm.

Ré& day dit c6 chira céc dan chét anthranoid: soranjidiol, damnacanthol, morindon,
morindin, lucidin. Ré& cay dung dé nhadm, chira ly. L& dé tri giun.
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Nhau nudc (M. persicaefolia Ham.var. obionga Pierre) la loai cay bui nho, cao khoang
0,5-1 m, v nédu. L& thuén dai hodc hinh elip, dai 4-12 cm va rong 0,5-4 cm, doi khi co
thay, 14 moc ddi, c6 khi chum ba, Ia be dinh vao nhau, khéng léng, cuéng 7-8 mm.
Cum hoa dau moc déi dién véi 14, khong cudng to bang dau but chi; hoa tréng hay
hdng, dai khéng rang; vanh 5 canh. Qua kép hinh tru. Hat dai 1-2 cm, rong 1,5-2 cm.

Trong ré nhau nudéc cb cac anthraquinon la morindin; morindein, morindadiol [Nguyen

Van Duong ‘Medicinal Plants of Vietnam, Cambodia and Laos’, Mekong Printing, 1993, 362-63],

damnacanthal, nordam-nacanthal va ibericin. [Tran Hung et al. Proc. 5th Pharm.' ScL
Indochina Conf. (2007))

Ré& nhau nudc dugc dung tri giun san. Ngoai ra ré cay con cé dic tinh ha huyét 4p nhe

LO HOI

Aloe

Vi thu6c L6 hdi* la dich chay ra tlir 14 roi co6 ddc cia mot so' loai thudc chi

Aloe, ho L6 hdi - Asphodelaceae.

Trong khoang 180 loai thudc chi Aloe thi chi c¢d 4 loai dugc dung lam
thudc. Hai loai dwge cha y nhiéu ia Aloe ferox Mill, va Aloe vera L. (- A. vulgaris

Lam. =A. barbadensis Mill.). Duvgc dién Viét Nam IV ghi nhan hai loai nay.

Pac diém thuc vat

Cay song nhiéu nam, than co6 thé hoa go,
phan trén mang l4 tap trung thanh hinh hoa
thi. La hinh mdi méac day, mong nutc, cd
nhiéu chat nhay nén gitt nhiéu nuéc lam cho
cay thich ¢ng duoc noi khd han. Khi ra hoa
thi truc hoa nhd Ién & gitra b6 14, mang chum
hoa mau vang hoac do.

Aloe ferox Mill, c6 than caotlr 2- 5m, I&
moc thanh hoa thi day, dai 15-50 cm, rfng
10 cm & gbc, co gai 6 mat dudi 14 va & mép 1a.
Hoa mau dé. Loai nay chl yéu c6 & Nam Phi,
cho ‘16 hi xiv Cap’.
Aloe vera L. (= A. vulgaris Lam. ) Cé
than ngén: 30 —50 cm. L& chi c6 gai 6 2 mép.
Hoa mau vang. Cay ngudn géc & Bac Phi, di Aloe vera L
nhap vao Antille nhung hién nay chi trong &
cac dao Aruba va Bonatre cho “16 hdi Barbade”.

’ Chu thich. Tén L6 hdi do chir i6 = den, hdi = ty, c6 nghia !a nhya c6 mau den déng thanh banh.
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Ngoai hai loai trén ra nguwoi ta con dung A. perryi Baker, cho “16 héi
Socotrin”, A. candelabrum Berger, cho “16 hdi Natal”.

Pac diém vi phau
L4 cat ngang c6 nhitng dac diém: biéu bi day, md
mém phan ngoai gdom cac té bao thanh mdng' chira
nhirng hat diép luc, phan gita 14 thi m6 mém gdm cac
té bao to hon chira chat nhay. Mot s6’té bao mé mém co
chira tinh thé calci oxalat hinh kim. O ranh gigi 2 ving
md mém thi c6 1 vong cac bo libe gb. Mbi bd libe gb gom
cac mach gd 6 gilta va liber 6 xung quanh. Phia ngoai
liber thi co6 I18p té bao to chira cac dan chét anthranoid.
Céc té bao nay chay doc bo fiber gd, vi co vach ngang
mong nén dé rach lam cho dich chita hoat chét dé chay
ra sau khi thu hoach la.
VI phau la Aloe vera L.
Cach ché L6 hoi
& Nam Phi khong cé cay trong ma chi thu hoach & cdc cdy moc hoang.
Nguoi ta thu hoach cac ia moc bén ngoai tlr thang 8 - 10. Viéc ché bién duoc lam
tai chd va tho so. Nguoi ta cat tan gbc 14, xép gbc cac 14 hudng vao mot hd" co
dung cu chita. Dich trong l& tv chay ra. Sau 24 gid nguoi ta chuyén dich nay
sang noi cb dé boc hoi tlr 4 - 5 giv thi duge. DE ngudi s& thu duge san phdm nhua
mau nau den anh luc, vét bé bong lang, mui ddc biét, vi didng khé chiu, tan
trong nwéc néng dé lai mot it cdn, tan trong con, hau nhu khong tan trong
ether, chloroform, benzen, ether dau. Hang ndm san lugng 400 - 500 tén.
O Aruba, 14 L6 hdi duoc thu hoach bang co giéi. Trudc day, viéc cbé’ L6 héi cling lam
theo 16i tha cong, L6 hdi thu dugc co mau nau do, vét bé khong nhan. Trong san xuét
hién dai, nguoi ta thu hoach bang co gi¢i va dich i6 hoi duoc b6c hoi bang may phun
strong. San pham thu dwgc 6 dang bt c6 mau nau dd va sam lai ngoai &nh sang. Mui
va vi cling nhw L6 hgi Nam Phi. San lugng cling dén hang tram tan.

Thanh phan héa hoc

Thanh phan hoa hoc cta nhya L6 hoi

Cac dan chat anthranoid.

Day la thanh phan c6 tac dung cla Lo
hoi gom:

Aloe emodin, chédt nay khong co6 trong
dich L6 héi twoi. Trong nhwa LO hdi aloe
emodin chiém khodng 0,05 - 0,50%. Chat
nay tan trong ether, chloroform, benzen va
két tinh hinh kim vang cam.

ch2or

Aloin A, AloinB R=H
Aloinosidin B R =rha
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Barbaloin, chiém 15 - 30% la thanh phan chinh cta nhya L6 hdi. Cong
thirc dwgc nghién clu va stra d6i nhiéu 1an. Hién nay cbng thirc dugc xac dinh la
1,8-dihydroxy- 3-hydroxy-methy-1-10-fi-D-glucopyranosy 1 anthron. Phan aglycon ;
la anthron twong (ng cla aloe emodin, phan duong la glucose ndi véi carbon so
10 theo day néi C-glycosid. N6 la bdt két tinh hinh kim mau vang chanh dén
vang xam, vi dang, den dan ngoai khéng khi va anh sang, tan trong nuéc, con,
aceton, ammoniac, hydroxyd kiém, rat it tan trong benzen, chloroform, ether.
Barbaloin ciing nhw nhitng loai C-glycosid khac, rdt kho bi thdy phan béng
acid. Mudn thly phan co hiéu sudt cao thi phai thay phan cé kém theo chéat oxy
hoa (nhw natri periodat hodc sat (111) chlorid).

Barbaloin 12 mdt hdn hop 2 dong phan's va E (do carbon bat déi & C-10).
Aloin A 1a déng phan TOS c6 ndng suét quay cuc phai. Ajoin B | ddng phan
10R c6 nang sudt quay cuc trdi. Ngoai hai chat trén con cé aloinosid B
(= aloin 17-0-<z-L-rhamnopyranosid), ca'u hinh 6 C-10 chua xac dinh. Ngoai ra
con ¢6 mot sd'anthranoid khac véi ham lwgng rét it.

Trong L6 hoi con cé aloenin, aloenin B 1a cac dan chat phenyl pyran 2-on;
aloesin, aloesol, aloeresin la cac dan chét benzo pyran 4-on.

Thanh phan hoda hoc ctia 14 L6 hoi
Trong 14 L6 hdi, ngoai thanh phan anthranoid con c6 cac chét
polysaccharid. O la tuoi, cac chat nay lam cho thit 14 trong nhu thach.

Pinh tinh

Phan ¢ng Bdrntréger. Mudn phan ¢ng r6 thi can thdy phan cac
anthraglycosid bang HC1 4N c6 thém FeCI3 Sau dé dem lac dich thay phan véi
benzen roi thém amoniac lodng, 16p kiém sé c6 mau doé tim.

Phan (*ng Schouteten: 0,50 g L6 hdi hoa trong 100 ml nwéc néng, lam lanh
dudi voi nudc, lac voi 3 - 4 g bot talc roi loc (dung dich a). Ldy 10 ml dich loc
thém 0,20 g natri borat va dun dén tan. Lay mdt it dung dich nay cho vao 6ng
nghiém rbi pha lodng gdp nhigu lan bang nudc sé thdy co huynh quang xanh ve.
Néu soi dudi &nh den tl ngoai thi cang ré. Day la phan ng rat nhay, dic trung
cho cac dan chét anthranoid 6 dang khir.

Céc phan (ng dé phan hiét L6 hdi x(¢ Cap va Lo hdi Barbade nguoi ta thuc
hién nhu sau:

Phan (ng Klunge: ldy 10ml dung dich L6 héi 1%0 trong nuwéc, thém 1 ml
dung dich dong sulfat 5%. Thém 1 g natri chlorid va 10 ml con ethylic sé thay
mau do kém bén chuyén sang vang néu la L6 hdi x&¢ Cap, mau dé man bén néu
la 16 hoi Barbade.

Dugc dién Phap (1972) thwc hién phan ng phan biét 2 loai L6 hoi mot
cach don gian hon bang cach thém vao 10ml dung dich a (xem & trén) 1 ml dung
dich acid periodic 1%, chi c6 16 héi Barbade c6 mau dé bén trong nhiéu gio cdn 16
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hoi x& Cap thi mau hong va mét sau 1 gio. Dung dich periodat nay ciing c6 thé
ding dé phun trén ban sac ky dé phan biét Lo hoi Barbade vai cac Lo hdi khac.

Sac ky

Hoa 19 L6 hdi trong 10 ml methanol Iac va dun nhe. Dung dung dich nay
dé chdm séc ky.

Trén sic ky gidy theo chiéu di 1én va thuc hién véi hé butanol « acid acetic -
nuéc (4:1:5) thi aloin ¢6 vét mau vang, Rf khoang 0,70. Dw¢i anh den t&r ngoai vét
€6 mau dd gach va sau khi phun dung dich natri borat trong nuéc sé tré thanh
huynh quang vang xanh. Néu hién mau bang phun dung dich con KOH thiy vét
cla aloe emodin c6 Rf khodng 0,90. Chat nhya cho 1vét chinh Rf khoang 0,85 c6
mau vang nhat & anh sang thuong va huynh quang xanh & dwgi &nh dén t&r ngoai.
Sac ky 16p mong dung chét hdp phu la silicagel G. Khai trién v6i hé dung moéi
ethylacetat - methanol - nwoc (100:16,5:13,5). Sau khi khai trién, dé kho & 20°c
roi phun dung dich KOH 10% trong con, vét aloin c6 mau vang vo¢i Rf 0,45 - 0,52.
Soi du6i anh dén tlr ngoai vét aloin c6 huynh quang vang.

banh gia chat lvong L6 hoi

Néu L6 hoi tot sé hoa tan gan nhu hoan toan trong dung dich amoniac
lodng (amoniac dugc dung pha lodng voi 9 thé tich nwéc) hodc trong con 60°.

binh lvgng barbaloin

Dugc dién Viét Nam IV st dung phwong phap dinh legng do mau véi
magnesi acetat va do mau & buwoc séng 512 nm. Két qud dugc tinh theo
barbaloin. Dugc liéu phai chra khdng duéi 18% hydroxyanthracen tinh theo

barbaloin.
Ngoai ra, c6 thé dinh lvong anthranoid trong 16 hdi bang cac phuong
phap sau:

1. Téch bang sc ky trén gidy va dinh luong bang quang phd ké hodc do truc tiép vét
trén sac pho bang mat do ké. Ngudi ta tién hanh sic ky gidy dung dich L6 hdi (hoa
tan trong con 60°) va dong thoi dung dich barbaloin tinh khiét véi lugng tdng dan.
Sau khi khai trién, lam khd, xac dinh vi tri cla cac vét barbaloin bang dén t
ngoai, cat phan cé barbaloin va ddy ra bing cdn 60°. Mat do quang cla cac dung
dich duoc do bang quang phd ké ¢ 390 nm. C6 thé danh gi4 so sanh mat do quang
vét barbaloin ctia mau kiém nghiém véi cac vét barbaloin chudn b&ng mat do ké.

2. Chuyén barbaloin thanh aloe emodin va dinh lugng bang phuong phap so mau: 16
hoi dugc thay phan kém theo oxy héa bdng HCL 4N c6 mat 4% sat (I11) chlorid,
barbaloin chuyén thanh aloe-emodin. Dung dich sau khi thily phan duoc chiét bing
tetrachlorid carbon rdi I6p dung méi hitu co nay iai duoc chiét lai bdng dung dich
NaOH IN, sau d6 do mau & budc séng 500nm.
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Téc dung va cong dung

Nhia 16 hoi véi ligu nho: 0,02 - 0,06 g la thudc bo giup tiéu hoa vi kich
thich nhe niém mac rudt, tdc dung théng mat. Liéu trung binh: 0,10 g c6 tac
dung nhuan. Liéu 0,20 - 0,50 g c6 tac dung tdy x0. Vi tdc dung cham nén dung
sau bira an chiu dé cd tac dyng vao sém hém sau. C6 tac dung phu: gay sung
huyét 6 rudt gia va co bép t&r cung nén ngudi bi tr7 va phu nir cé thai thi khong
dugc dlng. Liéu cao c6thé gay nguy hiém.

& Lién X6 c6 dung nuoc ép 14 Lo hoi dé rira vét thuong c¢6 ma, mot s6 bénh
ngoai da. Dich ép & phdi hop véi dau Thau dau va tinh dau Bach dan lam
thanh nhii dich dé bdi ngoai da khi da bi ton thvong nhw bong do birc xa. Nguoi
ta con dung 14 non dé & chd t6i va lanh dé ché philatdp. Dich 14 twoi L& hdi ¢o
tinh khang khuén lao in vitro.

Trong my pham cao 14 L6 hoi, do tinh chat gitt &m nén dwgc ding lam kem
rhong nineT. kem oh&n bdi mat. thuéc md lam lanh seo.
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CHUONG 8

ALAVONOID VA DUQC LIEU CHOA ALAVONOIO

DAl CUONG VE FLAVONOID

I. KHAI NIEM CHUNG VE FLAVONOID

Flavonoid 1a mot nhém 16n cta cac hop chat phenol thiyc vat cé cau tric co
ban la diphenylpropan (C6-C3C6). Flavonoid la nhém hgp chét thuong gap trong
thie vat. Nhiéu loai rau qua va duoc liéu thwong dung c6 cha nhém hop chét
nay. Cho dén nay c6 khoang 9.000 chét da dugc xac dinh cdu tric [Martensa s. et
al. Phytochem. (2005) 66(20) 2399-2407], Chi riéng 2 nhém ilavon va flavonol va véi
nhom thé la -OH va/hodc -OCH3 thi theo ly thuyét cd thé gdp 38.627 chat.
Phan 16n cac chat ilavonoid c6 mau vangl Tuy nhién, cling c6 mét s3' phan
nhém hay chét thudc flavonoid nhwng khdong c6 mau hay cd mau cam, do, tim,
xanh. Cling can chd y rang ciing c6 mot s6 nhom hop chét khac trong thuyc vat
cling c6 mau nhung khdéng thudc ilavonoid nhuw carotenoid, anthranoid,
xanthon, betain.

’ Tén goi flavonoid bat ngudn tir 2 chi¥ flavon + oides. Flavon la mot chét don gian va 1a mdt trong nhiing
chat duwoc biét sém nhat clia nhém. Tén flavon tai bat ngudn tir chit Latin flavus c6 nghia la mau vang do
chét nay c6 mau vang nhat. Chir oid (xuét phat tir chit Hy Lap eidog) cé nghia 1a giéng nhu.
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I1.CAU TRUC HOA HOC

1. Khung cta flavonoid

Céac flavonoid la nhitng chét c6 khung co ban theo kiéu C6-C3-C6 hay noi
cach khac la khung co ban gém 2 vong benzen A va B n6i véi nhau qua mot
mach 3 carbon.

Ding vé mat sinh nguyén, nguoi ta xem céu trdc nay gom hai phan (dugc
theo d&i bang chat dong vi):

- Phan phenyipropan (C6-C3 véi vong B + 3 C Phan nay dugc sinh tong
hop tr acid shikimie.

COOH COCH COOH
o®
+ htK
OH CO° H COCH
Acid shikimic 5-phosphoshikimic  Phospho eno! pyruvic acid ~ 3-enol pyruvyl shikimat-5- phgsphat
Add prefenic Tyrosin Acid paracoumaric

- Phan Co (vong A) hay la C2+C2+C2: phan nay xudt phat tr 3 don vi
acetat dan dén su tao thanh acid triacetic.

H,C-COiOH + H|CH,-COOH CHs - co - CH, - COOH
Acid acetoacetic
CH3-CO- CH2-coiOH +~hlch2- COOH -—”" CH3- CO- CH7- CO- CH2- COOH 1

Acid triacetic i

Sau do6 2 phan duoc ghép lai: |
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*H,0
Poéng vong
COOH tao vong A

Dan chét trung gian

Trong da s6 trwvong hop, mach 3 carbon déng vong véi vong A tao nén di
vong 6 canh cd oxy c. DI vong ¢ c6 thé la:

n

0
Dihydropyran Y -pyron dihydro- Y - pyron Pyritium

Néu ghép vong ¢ v6i vong A thi c6 cac nhan:
VoS
CQ
Benzodihydropyran Benzo- Y- pyron Benzo dihydro - v - pyron Benzopyrilium
.(Chroman) (Chromon) (chromanon)

Phan 16n cac flavonoid co thé xem 1a cac dan chét co géc phenyl cda cac
nhan trén.

2-Phenyichroman 2-Phenylchromon 2 -Phenyichromanon 2-Phenylbenzopyrilium
(Ravar) (Flavon) (Ravanon) (Ravilium)
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& mot vai phan nhom, di vong ¢ c6 thé la 5 canh hay mach 3 carbon &
dang mé.

Viéc danh so'trén khung bat dau tir di vong, 0" 1 tir di td' oxy roi tiép dén
vong A, vong B dugc danh s6 phu. Truong hop khéng c6 vong ¢ (nghfa la mach
3C ho), vi du treong hop chalcon, thi danh sé bat dau tir vong B, vong A duoc
danh s6 phu.

2. Phéan loai flavonoid
Cac ilavonoid dwoc phan loai dua vao vi tri ctia goc aryl (vong B) va cac
murc do oxy hoa ctia mach 3C.

Nguoi ta chia flavonoid thanh 3 nhém chinh dwa trén vi tri cla vong B
trén mach 3 carbon: euflavonoid la cac flavonoid ¢6 géc aryhd vi tri C-2,
isoflavonoid c6 gdc aryl & vi tri C-3 va neoflavonoid c6 gbc aryl & vi tri C-4. Tu
cac nhém chinh trén, cac nhém phu dwoc phan loai dwa trén mc dd oxy hod cla
mach 3 carbon. Ngoai ra, theo m&c d6 ngung tu ngudi ta con phan ra céc
biilavonoid la nhitng flavonoid dimer, triflavonoid c4u tao b&i 3 don vi monomer
hay flavolignan la nhitng flavonoid ma phan tr c6 mot phan cau trac lignan.

2.1. Euflavonoid:

Euflavonoidlbao gébm cac phan nhéom: flavan, flavan 3-ol, flavan 4-ol,
flavan 3,4-diol, anthocyanidin, dihydrochalcon, chalcon, auron, flavanon, 3
hydroxy flavanon, flavon va flavonol.

1 Tén goi euflavonoid c6 nghia ia cac flavonoid thuc (tir ti€p dau nglr eu~ trong tiéng Hy Lap cé nghia la
dang, chan thyc). Bay la nhdm dugc biét sém nhat va I6n nhat'cla tlavonoid.
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Havan FlavaonH40I Flavan-3-ol (Catechin)
(Leoamonyantin) Anthocyanidin
Chalcon Auron Flavgnon
3-Hydroxy Flavanon 3-Hydroxy Flavon
(Favanonol) .Mavon (Flavonal)

2.1.1. Flavan 3-0i

Nhém flavan 3-ol con dwoc goi la nhém catechin. Tay theo cac nhém thé
dinh vao 2 vong A va B ma c6 nhitng dan chét flavan 3-ol khac nhau. Catechin
va nhirng dong phéan ctia né cling nhu gallocatechin va nhitng déng phan cua
chét nay la nhitng dan chét ilavan 3-oi gip tvong doi phd bién trong thwc vat, vi
du nhu trong 4 ché. Cac chét catechin va gallocatechin c¢6 céng thirc nhv sau:

Afzelechin R=H Epiafzelechin R=H

Céc chét catechin R=H
R=0OH Catechin  R=0OH Epicatechin  R=OH

Céc chat ganocatechin

Céc dan chat flavan 3-ol déu cé carbon bét d6i & C-2 va C-3. MGi dan chat
c6 4 dong phan. Bong phan 2R va 3R duoc goi tén bang cach thém tiép dau ngi
epi. Cac dong phan 2S thi thém ti€ép dau ngi enantio, viét tat la ent. Vi du:
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Ent afzelechin Ra H Ent eplafzelechin R=H
Ent catechin R=OH Ent epicatechin R=OH

Mot S6dan chat flavan 3-ol:

Ton chat Vitri va nhém thé

5 7 8 3 4 5’
Disnetin OH OH H H H
Guibourtinidoi H OH H H OH H
Fisetinidol H OH H OH OH H
Rxobineiinidoi H OH H OH OH OH
Oritin H OH OH H OH H
Mesquitol H OH OH OH OH H

Céac dan chét flavan 3-ol c6 thé 6 dang ester gallat, benzoat, cinnamat. Vi
du, catechin S'-O-GAJ catechin 4'-0-GA, catechin 4',7*di-0-GA, catechin 3',7-di-
O-GA, epiafzelechin 3-O-GA, epicatechin 3-O-p-OH benzoat, epicatechin-3-O-
cinnamat.

Nguoi ta cling gap mot s6' dan chét flavan 3-ol 6 dang glycosid. Vi du,
catechin 3--"-D-glcp, catechin 3'-0-fiD-glcp, catechin 4'-0-p-D-glcp, catechin
3',7-di-0-"-Z>-glcp, catechin 3°,4-di-0->5-Z)-glcp la nhirng chat phan lap dugc tir
ré dai hoang.

OH OH
HO HO
Theasinensin A R,=OH, Rj =R, = GA Theasinensin D R, =ot, Rj=Rj=GA
Theasinensin B R, mOH, Rj=GA, Rj= H Theastnensin E R, = OH, flj =R jiH
Theasinensin C R, = OH, Rj 'R, « H\ Theasinonsin G R,a H, RjmR, = GA

Theasinansin F R, « H, R, = R, = GA

1+ Ghi chu: glep = glucopyranosyl, GA = galloyt
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Trong cay, con gap cac dan chédt flavan 3-ol & dang dimer, trimer,
tetramer, pentamer... Cé&c oligomer nay con dugc goi la proanthocyanidin
hay nhv nguoi ta thudng goi la tanin ngwng tu. Vi du, cac chat
theasinensin A, B, ¢, D, E, F, G c6 trong mot loai ché - Camellia sinensis
cv. viridis do két hgp gilta 2 don phan epicatechin va epigallo catechin
theo day n6i 2-2\

Trong qué va la cdy O méi - Cassia fistula co nhiéu dan chét flavan 3-ol
dimer dugc két hop bang day ndi (4p-»8) hodc (4a->8) gitta 2 don phan
epiafzelechin hodc ent-epiafzelechin hodc hén hgp 2 chét trén hodc mot
trong 2 chat trén vai epicatechin hay ent epicatechin. Trong mdt loai Dai
hoang, Rheum sp., nhiéu dan chét trimer da duoc tim thay:

- Epicatechin (413-»8) [3-O-GA-epicatechin- (4f3->8) ] epicatechin-3-O-GA.

- [3-O-GA-epicatechin (4p-»8) ]2epicatechin-3-O-GA

- 3-O-GA-epicatechin (4i3-» 6) -[3-O-GA-epicatechin (4(3->8) ] epicatechin-
3-0-GA

- [3-O-GA-epicatechin (4p-»6) ]2epicatechin-3-O-GA.

- 3-O-GA-epicatechin (43—6) -[3-O-GA-epicatechin (4P-»8) ] catechin.

- [3-O-GA-epicatechin (4P-> 8) ]2catechin.

- 3-O-GA-epicatechin (4{3-> 8) -[3-O-GA-epicatechin (4(3->6) ] catechin.

2.1.2. Flavan 3,4-diol

OH
Flavan-3,4-diol
{Leucoanthocyanidin)

Céac dan chét ilavan 3,4-diol (hay con duoc goi la leucoanthocyanidin) déu
la nhitng chat khéng mau, coé tinh quang hoat, khi dun véi acid dé chuyén
thanh anthocyanidin c¢6 mau doé. Vi dé bi oxy hoa va trung hiép hoa nén kho
phan lap chét tinh khiét. Phan 16n cac flavan 3,4-diol cling ton tai trong thién
nhién & dang dimer va cling dwoc goi la protoanthocyanidin. Cac don phan dwoc
xac dinh bang cach chuyén thanh cac dan chét anthocyanidin tvong (ng.
Chung duoc goi tén bang cach thém tiép dau ngi leuco~2trudc tén dan chat

1 Tiép dau ngl leuco- trong tiéng Latin c6 nghia ta trdng, y muén noéi cac dan chét co lién quan ti
anthocyanindin nhuhg khéng cé mau.
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anthocyanidin ma nd sé chuyén thanh vi du leucocyanidin s& cho cyanidin,
leucopelargonidin sé cho pelargonidin.

Sau day la 2 chét leucofisetinidin (céng thic | va 1) é dang dimer cé trong
I6i go cla loai Acacia mearnsii.

Chua gap cac flavan 3,4-diol & dang glycosid.

2.1.3. Anthocyanidin
Anthocyanidin (hay con goi la 2 phenylbenzopyrilium)

la nhitng sic t6 rdt phd bién trong thuc vat. Ti [\
"anthocyanin"1ldugc Marquart dwa ra ndm 1895 dé | i J \ Vv
chi sdc t§' mau xanh cha hoa Centaurea cyanus. Tl

anthocyanin vé sau dung dé chi nhitng séc td"clung céu Anthocyanidin

trac thudc nhém flavonoid cd mau xanh, dé hoac tim2

Trong cay hau hét cac séc 6" anthocyanidin déu & dang glycosid (anthoeyanin =
anthocyanosid) nam trong dich té bao. Khi dun néng cac anthocyanin trong
dung dich acid hydrocloric 20%, phan dwong trong phan t& (thwdng néi vao OH
6 C-3) bi cat va cho phan aglycon duoc goi la anthocyanidin. Anthocyanidin la
cac dan chit cta 2-phenyl benzopyrilium (= flavilium) 1a céac cation. Trong dung
dich acid (pH 1-4) cac chat nay tao mudi oxonium cé mau do; con & modi trvdng
kiém (pH > 6) cac anion quinoid mau xanh duoc tao thanh néu vi tri 4' (hoac 2)
c6 nhom hydroxyl.

1B&t nguén tir chir arithos = hoa va chit kyanos = xanh

2Ciing can phan biét v6i cac chat cac betacyanin, nhitng chat nay cting c6 mau tuong tw nhwng mau
khéng thay d6i mau trong mai trwdng acid-kiém.
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Dung dich anthocyanidin mat mau boi bisulfit kiém va dé bi oxy hoa nén
it dwvoc dung lam pham mau.

Ba dai dién dién hinh clGa nhém nay la pelargonidin, cyanidin va
delphinidin. Tuy theo mic dd methyl ho4 cac OH trén vong B cla 3 chét trén
ma c6 cac dan chdt khac nhau, vi du: malvidin (=35 dimetyl ether
delphinidin), petuinidin (=5* methyl ether delphinidin), peonidin (=3' methyl
ether cyanidin). 6 chat ké trén kha pho bién trong thuc vat. Nhin chung, mau
cla cac anthircyanidin tang khi sé lwgng nhém OH.trong vong B tdng. Do do,
delphinidin c6 mau dam horl cyanidin va chat nay lai ddm hon pelargonidin.
Ngoai ra, cyanidin va delphinidin vi c6 chira cdc nhém OH ké can nén cho mau
xanh dam v6i mudi sat ba. & trong cdy, mau séc cac anthocyanin khéng chi phu
thudc vao cau tric phan t, pH cla dich té€ bao ma con phu thudc vao dang
mudi hoc dang phirc v6i cac cation kim loai hodc phu thudc vao hén hgp mau
Vv0i cac sac t6"khac.

OH

HO Pelargonidin HO  Cyanidin
OH

HO  Delphinidin

Khi tao thanh glycosid, mach dwong phan 16n gan vao vi tri 3 c6 khi vi
tri 5 hoac 7. Néu c6 2 mach dwong thi & vi tri 3,5 doi khi 3,7. Mot vai truong
hop c6 dé€n 3 mach vi du ternatin Al c6 trong cay Ciitoria ternata. Cac dwong
gap trong anthocyanin la glucose, galactose, rhamnose dbi khi arabinose
hodc xylose. 8" don vi dwdng trong mot mach cé thé Ién dén 5 nhung rét
hiém. Mot s6’cd mach dwong phan nhanh vi du pelargonidin-3 (2G-glucosyl
rutinosid) c6 trong qué cay.

Trong nhiéu treong hop, mach dwong cd vai don vi dwong dugc acyl hod véi
cac acid nhuv hydroxycinnamic, hydroxybenzoic va acetic hodc mot s6 acid
aliphatic dicarboxylic nhu malonic, malic, oxalic hay succinic Mam x&i Rubus
alceaefolius Potr.

Chat petanin c6 trong than, la va hoa cay Khoai tay la mot vi du vé acyl anthocyanin.

Trwong hop chéat ternatin Al néi & trén cé phan aglycon la delphinidin, phan duwong

ké ca 3 mach co 7 don vi glucose; 4 don vi acid 4-coumaric va mét don vi acid malonic

acyl hoa vao cac mach duwong.
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HO HO
OH

Pelargomdin-S-*-Glucosyl rutosid Pelain

éICG—MaJonyI “(Jjoum Coum
Tematin A,

Céac anthocyanin co thé két hgp voi mot s3"ion kim loai nhw f'e*", Mg“
dwéi dang phiic cang cua (chelat) dwgc goi la cac chat metalloanthocyanin.

S0" lwvgng cac chat anthocynin dé dugc biét cdu tric cho dén nay khoang
300, hau hét gap trong nganh hat kin va chi yéu & hoa, dong vai tro hap dan
con trung cho sy thu phan. Rat hiém gap anthocyanidin trong nganh hat tran.

2.1.4. Chalcon

Chalcon c6 2 vong A va B ndi voi nhau bdi mat mach hé 3 carbon, khong ¢
di vong ¢ nhu céc flavonoid khac. Chia y rang s6 thé ty cla khung bét dau tir
vong B. Chalcon la nhitng chat c6 mau vang dén vang caml1 Chalcon c¢é chi yéu
trong hoa clia mdt sé loai thudc ho Cuc - Asteraceae.

2 3

0
Chalcon

DE nhan biét chalcon co thé dung hoi amoniac hodc khdi kiém cla thudc
I4, mau cua chalcon s& chuyén sang do cam hay dd. Chalcon cling c6 thé gap
trong céc bd phan khac cla cay nhw vo, 14, qua, ré. Mot vi du dién hinh cia
chalcon la isoliqutritigenin trong ré Cam thao. DuéGi tac dung cla acid, chalcon
c6 thé chuyén thanh flavanon. Khi tao thanh glycosid, phan duong néi vao vi tri
4’va mot s0'it o vi tri 2°.

1Tt chi¥ chalcos c6 nghta la déng {kim loai).
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2,1.5. Dihydrochalcon

Dihydrochalcon

Dihydrochalcon thu dwgc khi khir hod chalcon. Cach danh sd'tht ty cla
khung tvong tw nhu chalcon.

f 7 o c,HnN

glc-0 0 HO 0
Phloridzirr Neohesperidosid

Nhitng dan chéat dihydrochalcon it gap trong tw nhién. Co6 thé Iy vi du chat
phloridzin (=4,4’,6' trihydroxy 2'-0-glucosyl dihydruchalcon) c6 toong mot loai Malus.
Chat nay cé doc tinh, ngan sy hdp thu glucose & rudt non va ngan sy tai hap thu
glucose 0 tiéu quan than. Mot s6’ dihydrochalcon cé vi rat ngot vi du chat
neohesperidosid cé vi ngot gdp 2000 lan dwong mia.

2.1.6. Auron

Areusidin

Auron la nhom flavonoid c6 mau vang sangl Khung cla auron ciing co
15 ¢ nhu nhung céac flavonoid .khac nhung di vong ¢ chi c¢d 5 canh, sd lwgng
cling nhw su phan b6'cda cac auron trong cay cling kha han ché.

Chat auron dién hinh la aureusidin gdp ph6 bién trong hoa mét s6 ho nhu
Asteraceae, Scrophulariaceae, Plumbaginaceae va Oxalidaceae & dang
4-glucosid hay 6-glucosid.

2.1.7. Flavanon
OMe

HO (6]

(-) Hesperitin

Itir chir auros cé nghia la vang (kim loai).
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Flavanon la nhitng dan chét ca dihydro- y -pyron (khdng c6 néi doi 6 vi tri
2-3 trén vong C). Céc flavanon cé carbon bat déi 6 C-2 nén cd tinh quang hoat.
Hau hét cac chat sau khi phan lap déu la racemat nhung néu chiét trong diéu
kién nhe nhang (nhiét do thap, tranh dung kiém va acid) thi c6 thé thu dwoc cic
doi quang. Chat dién hinh cla flavanon la hesperitin (=hesperetin) véi carbon &
C-2 ¢6 cdu hinh S va quay trai. Nguoi ta cho rdng cac!chdt. ilavanon khac &
trong tv nhién phan 16n cling c6 tinh quang hoat nhu hesperitin. Bén canh dong
phan (-) 2S ciing thay co ton tai dong phan (W) 2R\ ty Ié gilta 2 dong phan nay c6
thé thay d6i theo thoi ky phat trién cla cdy. Vi du, ty 1é gitta naringin (*) 2iS va
2R trong qua budi khi xanh la 9:1 con khi chin la 2:3.

Flavanon la nhitng chat khong mau nhwng khi lam phan G¢ng cyanidin sé
cho mau rd hon flavon, ngoai ra flavanon c6 diém chay thdp hon ilavon twong
(ng, dwa vao day co thé so b nhan biét. Nhdm chirc carbonyl & C-4 thé hién rg,
tao duwgc oxim; nhdm CH26 vi tri 3 ¢c6 hydro hoat dong. Vong dihydropyron cua
flavanon kém bén nén dé bi mod vong bdi kiém hodc acid dé chuyén thanh
chalcon ¢é mau vang dam.

Trong cay, nguoi ta thuong gap chalcon bén canh flavanon twvong ¢ng. Vi
dy, liquiritin va isoliquiritin trong cam thdo (xem chuong Saponin).

0

Flavanon

M6t s6'chat flavanon thvong gap:

Tén chat Vitri nhém OH Vi tri nhém OCH3
Pinocembrin 57

Liquiritigenin a\7

Naringenin 4'5,7

Butin 3\4\7

Eriodictyol 3457

Hesperitin (=hesperetin) 3\5,7 4

Hesperidin (=7-rutinosid hesperitin), naringin (=7-nechesperidosid naringe-nin) la
nhitng flavanon gap trong mot s6 vo cay thudc chi Citrus. Naringin c6 vi dang béng
1/5 quinin, tuy nhién aglycon khéng dang ngoai ra néu thay dudng neohesperidose (=
rha-I-»2 glc) bdng duong rutinose (=rha-l—6*glucose) cling mét vi ddng. Néu md
vong ¢ cula naringin dé tao thanh chalcon roi hydrogen hoa tao thanh dihydrochalcon
thi dan chat nay cd vi ngot bing saccharin.
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2.1.8. flavanon 3-oi

o

Flavanon 3-ol (con duwoc goi la 3-hydroxy flavanon, flavanonol,

dihydroflavonol) ¢6 2 carbon bat d6i & C-2 va C-3 nén c¢d thé tén tai 6 dong phan
la 2-d, 2-1 va 2-d.l. Phan 16n cac chat dihydroflavonol & dang aglycon, ciing c6
mot s6 & dang glycosid. Dihydroflavonol khé phan 1ap vi kém bén, dé bi oxy hoa.
Tuy nhién dihydroilavonol phan bd"twvong doi réng tir dwong xi dén thuc vat hat
tran va hat kin. Sau day 1a mot s6 dan chat:

Dihydrokaempferol (=aromadendrin) =4',5,7 trihydroxy dihydroflavonol.
Dihydroquercetin (=taxifolin) =3',4',5,7 tetrahydroxy dihydroflavonol.
Dihydromyricetin (=ampeloptin) = 3'4',5',5,7 pentahydroxy dihydroflavonol.

Nhi*ng dan chét clia taxifolin dugc biét nhidu. Dic biét chat taxifolin 3-rhamnosid voi
dong phan {2S, 3S) (= neoastilbin) c¢d vi ngot con cac dong phan con lai khong cd vi
ngot. Khi dun néng mét dan chét dihydroflavonol trong méi trwong acid sé c6 su
chuyén dong phan va tinh quang hoat c6 thé mat.

OH

HO (<] Ho (<]
Isoastilbin Neoisoastilbin
Silybin, silychristin, silidianin Ia nhitng dan chét flavanonol cé trong qua cla cay Clc
gai Silybum marianum Gaertn. (Asteraceae). H6n hop cac chét trén duoc goi la
‘Silymarin®la nhitng chét c6 tdc dung bao vé té bao gan rét tot. By la nhitng dan
chét do sy két hop mot phan ti alcol conyferilic (mét dan chat lignan) véi mot
flavonoid nén dugc goi la flavolignan.



Flavonoid va duoc liéu chira flavonoid

2.1.9. Flavon

o

Flavon khac flavanon 6 chd c6 néi doi 6 vi tri 2-3. Cac dan chat ilavon rat
phé bién trong thyc vat va la cac chat két tinh khong mau dén mau vang nhat.
Chi ké nhitng flavon c6 nhom thé OH va/hodc OCH3thi hién nay da biét c6 300
chat. Chét don gian nhéat khong c6 nhom thé nao trén khung cé tén la flavon da

dugc phan lap tr cay Anh thao {Primula).

CH

Hai flavon hay gip nhét trong cay la apigenin va hiteolin. Cac dan chat
cla apigenin la genkwanin (= 7-methyl ether), acacetin (= 4-methyl ether),
scutellarein (6-OH). Cac dan cha't cta luteolin 1a chrysoeriol (= 3'-methyl ether),
diosmetin (= 4'-methyl ether). Duéi day la mot vai flavon khéc:

Tén goi Cong thirc Duoc liéu
Chrysin 5,7 OH Théng (16i gb)
Baicalein 5,6,7 OH Hoang cam (ré)
Oroxylin A 5,7-OH, 6-OMe NuUc nac (vo)
Wogonin 5,7-OH, 6-OMe Hoang cam (ré)
Pedalitin 5,7,3,4* OH, 6 OMe Me (1&)
Dinatin 5,6,7,3'-OH, 4' OMe Digital long (1&)
Tangeritin 5,6,7,8,4-OMe Quit (v6 qua)
Nobiletin Cam (v6 qud)

Cay cut lgn (than, 1a)
Sinensetin’ 5,6.7,3'4' - OMe Rau meéo (14 + than)

' Sinensetin dwoc phan |ap 1an dau tién tir vo qua Citrus sinensis

Tén Latin

Pinus spp

Scutellaria baicalensis
Oroxylum indicum
Scutellaria baicalensis
Sesamum indicum
Digitalis lanata

Citrus deliciosa

Citrus aurantium
Ageratum conyzoides
Orthosiphon aristatus
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Ngoai nhiing ilavon ¢ nhém thé OH va OCH3con c6 nhitng nhém thé
khac nhuv methyl, methylendioxy, -CHO, nhdm prenyl (isopren) Me2CH-
CH=CH- MeX=CH-CH2 Me2C(0H)-CH2CH2 hodac nhém geranyl (10
carbon). Cé nhiéu trvdng hop nhéom prenyl dong vong véi nhém OH ding canh
dé tao thanh vong pyran, cac flavon nay dwoc goi la pyranoflavon. Ngoai ra con
¢6 mot s6"'nhém furanoflavon do gdc prenyl déng vong tao thanh vong furan.

Cac chat trong nhém ilavon, khi tao thanh O-glycosid thi phan duong
thwdong ndi vao vi tri 7; 6 vi tri 5 it gdp co thé la do sw can tro bai day ndi hydro
tao thanh gilra 5-hydroxyl va 4-carbonyl. Né&u phan tir c6 2 mach duwong
(diglycosid) thi 6 vi tri 7 va 4'.

Khi tao thanh C-glycosid, mach dwong thudng ndi vao vi tri 6 hodc 8. Vi du
apigenin 8-C- glucosid (=vitexin), apigenin 6-C-glucosid (=isovitexin), luteolin 8-
C-glucosid (=orientin), luteolin 6-C-glucosid (= isoorientin) la nhirng chéat co
trong 14 me (Tamarindus indica).

Ngoai nhitng dan chat flavon & dang glycosid (trén 460 chat) c6 mot s6 chat & dang
ester (acetat, benzoat). Nguoi ta con phan lap cho dén nay khoang trén 45 dan chét
flavon 0 dang sulfat. Goc sulfat thwong néi vao vi tri 7 vi du apigenin 7-sulfat, lutein
7-sulfat. Cé truong hop disulfat vi du luteolin 7,3'-disulfat. Cling c6 truwong hop vira
sulfat vira glycosid vi du luteoiin 7 sulfat 3'-glycosid. Cac flavon sulfat thwong dugc
phan lap dudi dang mudi kali.

Dic biét mot s6 dan chat flavon alcaloid cting duoc tim thay nhu ficin va isoficin trong

cay Ficus pantoniana (Moraceae); chit phyllospadin dwgc tim thdy trong co bién -

Phyllospadix iwatensis (Zosteracaeae); chat buchenavianin va capitavin trong la va

qua cla cay Buchenaviana macrocrophylla (Combretaceae), hai chdt nay la

flavonalcaloid c6 nhom N-methylpiperidin.

2.1.10. Flavonol

Flavonol (= flavon 3-ol) la nhitng chat két tinh mau vang nhat dén vang.
Cac dan chat flavonol gap rdt phé bién trong thwc vat. Cho dén nam 1992 d& co
380 chét flavonol c6 nhém thé hydroxy va/hoac methoxy da duwoc biét. Quercetin
la chadt ph6 bién nhét trong cac chat thuéc nhom nay ciing nhv trong cac
ilavonoid néi chung. Hai ilavonol khac cling hay gdp trong cay la kaempferol,
th dén la myricetin.

Du6i day la cac dan chét cla 3 chét trén:
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Tén chat
Kaempfero!
3-O-methyl
Rhamnocitrin
Kaempferid
7,3' di-O-methyi
3,7 di-O-methyl
Quercetin
3-O-methyl
Azaleatin
Rhamnetin
Isorhamnetin
Tamarixetin
Caryatin
Rhamnazin
Ombuin
3,3’ di -O-methyl
Ayanin
Myricetin
3-O-methyl
5-O-methyl
Europetin
Syringetin
3,7,4" tri-O-methyl
Combretol

Vi tri methyl ho&

73
3,7

7

3

4' (ti€p theo)
35

7,3

74

3,3*

3,74

3

5

7

3,5
3,74
3,7,34'5
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Ngoai cac cdu tric thuwdng gip nhu trén, con co cac kiéu cdu trdc khac it gdp hon nhu:
6-oxyflavonol; 8-oxyflavonol; 6,8-dioxyflavonol; 5-desoxyflavonol; 2™-oxyflavonol;
C-methylflavonol; prenylflavonol; pyranoflavonol; furanoflavonol hay cac flavonol
ester (acyl hod vao vi tri OH & 3, 8, 2', 3’, 4' tao thanh cac acetat, butyrat, angelat,
tigliat...).
Khi tao thanh glycosid, mach dwong trong da so treong hgp dinh vao vi tri
3, co khi vi tri 7. Mach dwong gan vao vi tri 5, cling nhw céc flavon & trén, rét it
gdp. Néu phan tl c6 2 mach duong thi thuong la & vi tri 3,7; cling co thé dinh
vao 7,4 3,4’ Mot 8" ilavonol giycosid ¢c6 mach duong duoc acyl hod. Cho dén
hién nay gan 900 flavonol glycosid da dugc biét.
Ciing nhu flavon, flavonol ciing ¢6 nhitng dan chét sulfat. C6 56 dan chéat tir mono dén
tetrasulfat da dugc phat hién. Persicarin ¢6 trong rau nghé - Polygonum hydropiper
L. hay lilalin, mét flavonol aicaloid trong cay Lilium candidum (Liliaceae) la nhitng
vi du.

o \V:

2.2. lIsoflavonoid

Isoflavonoid bao gdm nhiéu nhém khéac nhau: isoflavan, isoflav-3-ene,
isoflavan-4-ol, isoflavanon, isoflavon, rotenoid, pterocarpan, coumestan, 3-aryl-
coumarin, coumaronochromen, coumaronochromon, dihydroiso chalcon,
homoisoflavon. Isoflavonoid thwdng gdp trong ho Bau - Fabaceae.

2.2.1.1soflavan

Vi du glabridin 12 mdt thanh phan flavonoid gap trong ré Cam thao.

2.2.2.I1soflav-3-ene
Vi du glabren cling c6 trong ré Cam thao.-
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Isoflav-3-en Glabren

2.2.3. Isoflavan -4-Ql i-Isoflavanol)
Vi du lapathinol trong cay Polygonum lapathifolium.

(hodc OH) MeO

Flavan-4-ol Lapathinol

2.2.4. Isoflavon

Isoflavon 1a nhém 16n nh:éit cla isoflavonoid véi 364 cha't da biét. Daizein
va mot sd chét khac cd trong san day (xem chwong Dwoc liéu chira carbohydrat)
la vi du.

2.2.5. Rotenoid

Rotenoid c6 cdu tric C6-:C4C6vi c6 thém 1 ¢ cha nhom 2'-methoxy isoflavon
oxy hoa déng vong. Banh sé clia khung carbon khong theo qui tac chung.

Néu ké ca nhitng dan chédt 12-a-hydroxyrotenoid va dehydrorotenoid thi
cho dén nay da c6 hon 75 chat thugc nhdm nay da dugc phan lap. Chat dién
hinh la rotenon co trong cay thudc cé - Derris elliptica.

0

Rotoxen Rotenon [(-) 6as,12a s, 5 Ri



Flavonoid va dwoc liéu chira flavonoid

2.2.6. Pterocarpan
Vi du chéat erythrabyssin 1l cé trong ré cady Véng nem - Erythrina
variegata.

2.2.7. Coumestan

Vi du chéat wedelolacton c6
trong cady Sai dat * Wedelia
calendulacea va c6 nho néi -
Eclipta alba, puerarol cé trong
cady S&n dav (xem vi duoc liéu
Cat cén) Coumestan Wedelolacton

2.2.8. 3-Aryl-coumarin

Vi du chat pachyrrhiain cé
trong hat cu dau
Pachyrrhizus erosus

3-Aryl-coumarin Pachyrrtilzin

2.2.9. Coumaronochromen

Vi du chéat sophorophenolort Irong hoe, pachyrrhizomen cé trong hat Cu dau
Pachyrizus erosus.

Coumaraiiochromen Sophorophenolone Pachyrisomen

2.2.10. Coumaronochromon

Vi du chat lupilutin c6 trong
hat Lwpinus luteus L.

Coumaranochromtn Lupilutin



Flavonoid va dugc liéu chira flavonoid

2.2.11. a-Methyideoxybenzoin (=dihydroisochalcon)

Vi du chét angolensin trong Erythina poeppigiana.

Dihydroisochalcon Angolensin

2.2.12. Aryl benzofuran (c6 céu 7
trac C6-C2-C6) 6 N —0

Vi du chat mulberosid trong la
Dau tam Morus alba L.

Glc-0

Arytbanzofuran

2.2.13. Homoisoflavon (c6 cau tric C6-C4-C6)
Vi du chét sappanon B trong Té moc Caesaipinia sappan.

5

Homolsoflavon

2.3. Neoflavonoid
Neoflavonoid chi cd gi¢i han trong mot so loai thuc vat.

2.3.1.4-aryl-chroman
Vi du chat brasilin cé trong cay t6 mdc - Caesalpinia sappan.

HO.

4-Aryl-chroman

2.3.2.4-aryl coumarin

Mulberosid F

Vi du calophyllolid trong hat cdy mu u - Calophyllum inophyllum.
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2.3.3.

2.4.

241,

*

4-Aryl-coumarin

Daibergion

Calophyllolid

Nhirng chét dalbergion c6 vong ¢ mé& vong. Mot vi du la chat 4-methoxy dalbergion
(c6 2 ddng phan) cé trong mot s6"'cay thudc chi Dalbergia.

C'H,0

Oalbergion

Biflavonoid va triflavonoid

Céc flavonoid c6 thé ngwng tu v6i nhau
dé tao thanh céac oligomer. Nhing
flavan dimer va trimer da duwoc dé cap
trong phan flavan-3-ol va fiavan-3,4-
diol va thuong dugc goi la
proanthocyanidin. ¢ day trinh bay céc
biflavonoid dugc tao thanh tir flavon,
flavanon, dihydroflavonol, chalcon,
dihydrochalcon, auron va isoflavon.

(R va S) - 4-methoxy dalbergloo

Biflavon ma cau tric gém 2 don vi ilavon la nhitng chat duoc biét dau tién. Chat dién
hinh la amentoilavon tao thanh tir 2 phan t& apigenin ndi theo day néi carbon-carbon

&vitri 3, 8"

Amentoflavon

Nhirng dan cha't khac tr amentoflavon:
7'~ methyl ether = sosetsuflavon
7, 4'- dimethyl ether = ginkgetin
4'(4™. dimethyl ether = isoginkgetin
774" 4"'- trimethyl ether = kayaflavon

74'7" 4™ tetramethyl ether amentoflavon.

Con nhiéu biflavon khac va con nhiéu kiéu day néi khac: 3-3", 3-3'", 5'-8", 5'-3'", 6-6",
6'-6", 6-8", 8-8”.
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Gilra 2 don vi flavon cé thé c6 day ndi carbon oxy kiéu 4'-0-6", 4'-0-8M5'-0-4"", hodc
c6 2 day noi 8-6' va 6'-8".

Ngoai biilavon con c6 biflavanon, bidihydroflavonol, bidihydrochalcon, biauron,
biisoflavon. Nguoi ta cling phan lap dwoc nhiéu biflavonoid dwgc cdu thanh do 2 don phan
khac nhém nhuv flavon-flavanon, dihydroflavonol-flavanon, flavanon-chalcon, flavanon-
auron, chalcon-dihydrochalcon, flavon-isoflavon. Day ndi gilra cac don phan véi nhau cling
6 thé theo day ndi C-C hodc C-O-C.

Mot vai chat triflavon cling dugc tim thdy vi du mét triflavon tao thanh tlr 3 don vi
luteolin duvai day.

Ngoai nganh hat tran ma chi yéu la ho Cupressaceae, ngudi ta con tim thay cac
biflavonoid trong nganh réu. D&i voi cay cé 2 14 mam thi gdp trong mot s6 ho nhw
Anacardiaceae, Clusiaceae, Euphorbiaceae, Hypericaceae. D06i véi cdy mot 14 mam, gdp
trong ho Iridaceae.

I11. TINH CHAT - DINH TINH . DINH LUONG

1. Tinh chat

Cac dan chat flavon c6 mau vang rat nhat c6 khi khéng mau (trvong hop
cac nhom OH da methyl hod), flavonol vang nhat dén vang, chalcon va auron
vang dam dén dd cam. Céc chat thuéc nhém isoflavon, ilavanon, isoflavanon,
flavanonol, leucoanthocyanidin, flavan-3-ol do khéng c6 ndi dbi lién hiép gilta
vong B v@i nhém carbonyl nén khéng mau.

Céac dan chét anthocyanidin c6 mau thay d6i tuy theo pH cla mai trudng.
Tuy nhién khi cac flavonoid ¢ trong cac bd phan cta cay mau con phu thudc vao
hon hop véi cac sac t6"khéac.

Do tan khong gidbng nhau, thuong ilavonoid glycosid va flavonoid sulfat 1a
nhirng hop chét phan cuc nén khéng tan hodc it tan trong dung mdi hitu co, tan
dwoc trong nwéc tdt nhét la con nwéc. Céac aglycon flavonoid tan dwoc trong dung
mdi hitu co, khdng tan trong nudc. Cac dan chét flavon, flavonol c6 nhom 7*
hydroxy do tham gia vao hé ndi ddi lién hgp véi nhém carbonyl & C-4, mang tinh
acid nén thuwong dé tan trong dung dich kieém lodng, c6 thé lgi dung tinh chéat
nay dé chiét xuét.
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2. Binh tinh

2.1. Binh tinh hoéa hoc

Duéi day la mét s8" phan (ng ding dé dinh tinh chl yéu véi nhém
euflavonoid va céc isoilavonoid don gian.

Téc dung cta FeCI3

Tuy theo nhém flavonoid va tuy theo s lwgng vi tri nhém OH trong phan
t& ma cho mau luc, xanh, nau.

Té&c dung clia kiém

Néu ho mdt t6 chirc thuc vat nhi canh hoa, nhat cat cla gb hodc to gidy
thdm c¢d nhd dich chiét trén miéng lo amoniac thi c6 mau vang tdng Ién tuy theo
ndng do flavonoid va tuy theo nhém flavonoid: flavon va flavonol cho mau vang
sang; anthocyanidin cho mau xanh dwong; chalcon va auron cé thé cho mau dé
da cam. M@t s6 nhém khac nhv flavan-3-ol, flavanon, isoflavon mau khéng thay
d6i; tuy nhién néu thuc hién trong 6ng nghiém véi dung dich kiém, mot sé dan
chét flavan-3-ol lai cho mau vi dé bi oxy hoa, con ilavanon dé bi isomer hoa
thanh chalcon nén néu dé mot lic lai cho mau vang dam dén do.

Tac dung ctia NaOH dam dac va dun néng (phan hay kiém)

Flavonoid khi dun voi dung dich KOH 30% sé& bi mo vong c rdi tiép dén
tao thanh dan chat acid thdm va dan chéat phenol.

(e}

HO o HO

HO

Tuay theo nhom thé va vi tri thé vao vong A va B ma c6 cac dan chat acid thom va
phenol khac nhau. Co thé xé&c dinh cac dan chat nay bing phuong phap séc ky déi
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chiéu v6i chat mau, két qua thu dugc ding dé gdp phan bién luan ciu trac. Vi du khi
phan huy chét chrysin thi thu dugc phloroglucin, acid benzoic.

Tac dung clla H £ 0 4dam dac

Acid H204khi nhé 1én céac chét flavon, flavonol s& cho mau vang dam. Bai
v6i chalcon va auron cho mau do, do tham, do tuoi. Flavanon cho mau do cam
roi dé tham.

Tac dung cla antimoin pentachlorid (phan ing Martini Bettolo)

ShClg trong CCl14cho mau tir dé dén tim véi chalcon, vang dén vang cam
voi flavon.

Phan (ng cyanidin (phan (ng Shinoda hay Willstater)

Day la phan (ng khir hay dwoc st dung nhat dé tim sy c6 méit cia cac dan
chat nhom flavonoid. Dung dich ilavonoid trong ethanol, thém bodt Mg roi nhé
tlr tr HC1 dam d3c. Sau 1 dén 2 phat s& c6 mau dé cam, dé thAm hodc do twoi
vBi cac dan chat flavon, flavonol, flavanonol, flavanon.

Mau sic doi khi cd thé bi thay d6i tuy theo loai, s& lwgng, vi tri nhém thé
vi du cac dan chat methoxy ilavon (tangeretin, nobiletin) thi am tinh.

DE phan biét gitra flavonoid glycosid va aglycon ctia chung, Bryant dem Iac
dung dich ¢c6 mau sau khi lam phan (ng cyanidin v6i octanol, néu mau & 16p
duéi 1én hét & 16p octanol, chat thir la aglycon, néu l6p octanol khdng Iriau, chét
thr 1a glycosid. Ciing lvu y rang cac dan chat xanthon vi du mangiferin (trong
I4 xo0ai) cling dwvong tinh véi thude thir cyanidin

Téc dung cda chi acetat trung tinh hodc kiém

Phan @ng thuc hién trén gidy thdm. Nhiéu dan chét flavonoid tao thanh
mudi hodc phirc c6 mau khi nhé thém dung dich chi acetat trung tinh hoac kiém.
Mau phu thudc vao cac dan chéat flavonoid. Néu tién hanh trong 6ng nghiém, chi
acetat kiém cho t0a voi hau hét cac flavonoid cd nhom chic phenol con chi acetat
trung tinh tao tda voi nhirng dan chat ¢ nhom o dihydroxyphenol.

Phan (rng ghép doi voi mudi diazoni
Cac dan chit ravonoid ¢ nhém OH & vi tri 7 c¢6 thé phan ¢ng vai mucS
diazoni dé tao thanh chadt mau azoic vang cam dén do.

2.2. Sac ky

Co thé ti€n hanh SKLM hogc SKG. Dugi day la bang ghi mot s6 hé dung
moi va chat hdp phu hodc chidt mang dung trong sac ky mot sd'nhém ilavonoid. i
(xem & trang sau) i

Sau khi khai trién, phan 16n céac flavonoid c6 thé duoc phat hién trén sic ]
dd dwa vao mau sic cla ching & anh sang thuong hodc huynh quang & anh sang 1
tl ngoai (365nm) trwdc va sau khi tac dung vai kiém (ho amoniac). CO thé st J
dung cac thudc thr cia nhém phenol nhw bac nitrat trong moi trwdng amoniac, |
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sat (111) chlorid hodc mot s8'mudi kim loai nhw dung dich AICI3, chi acetat trung
tinh hoac kiém.

2.3. Quangpho

Trén phd uv cla flavonoid nguoi ta chia ra 2 bang hdp thu: bang | nam
trong vung 290 nm trd 1én va bang Il nam trong ving 290 nm tré xudng.

Trong bang I, flavon c¢6 dinh hap thu cyc dai trong vung 310 - 350 nm,
iflavonol cé 3-OH d& thé trong ving 330 - 360 nm, ilavonoi c¢6 3-OH ty do thi

350 - 385 nm.

Trong bang I, ca flavon va ilavonol déu cé dinh hdp thu trong vung 250 -
280 nm. Isoflavon do gdc phenyl dinh & C-3, khdng con hiéu &ng lién hiép voi
nhém carbonyl nén chi ¢6 bang hdp thu chinh & 250 - 270 nm, con bang | chi c6
mot vai cd cwong do hap thu 6 300 - 350 nm. (xem hinh phd uv cla cdc nhom &
trang sau).

Flavanon cling mét hiéu ng lién hgp nén bang Il la bang hdp thu chinh &
vlng 270 - 290 nm. Chalcon hdp thu manh & ving 300 - 400 nm. Auron & vlng
380 - 430 nm. Anthocyanin hdp thu manh trong vung kha kién tir 500 - 550 nm
(trong MeOH hodc EtOH + HCI1). Nguwoi ta con dwa vao sy chuyén dich
batochrom hodc hypsochrom cta phé khi thém cac thudc th®r nhu AICI3,
natriacetat, zirconyl chlorid... vao dung dich flavonoid dé bién luan céu tric

Pha tinh va hé dung méi sic ky flavonoid
Chat hap phu
Nhém flavonoid ~ Chéat mang
Flavor) Silicage! Benzen-Aceton (4:1, 9:1)
Benzen - EiOAc (3:1)
CH3COOH 6-10% trong CHCI3
Benzen - Dioxan- CH3COOH (90:25:4)

Hé dung moi

Polyamid MeOH- HD (8:1,4:1)
EtOH- HD (3:2, 4:1)
Giay EtOAc bédo hoa nuéc
EtOAc - HCOOH - HzO (25:1:25, 3:3:1, 10:2:3)
Methoxy flavon  Giay BuOH béo hoa nutc Benzen-Nitromethan-H20 (3:2:5)
Flavonol Silicagel Benzen-pyridin- HCOOH (36:9:5)

EtOAc-MeOH (8:2)
EtOAc- HCOOH-H2 (70:15:15)
EtOAc- Toluen-MeOH (8:6:1)

Flavon va Silicagel MeOH- CH3COOH - H20 (18:1:1)
flavonol-0 - BuOH-EtOAc-dimethyl formamid- HD (10:6:3:2)
glycosid EtOACc-HCOOH- cHCI3 (2:1:2, 3:3:1)
EtOAC - MeOH- H2D (10:2:1, 100:16:14)
Gidy EtOH- CHjCOOH - H20 (40:13:30)

BUOH-CH3OOH-H20 (4:1:5, 4:1:1, 5:1:4, 5:2:6,6:2:1)
EtOAC bé&o hoa nutc
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Pha tinh va hé dung méi sac ky flavonoid
Chéat hap phu
Nhém flavonoid  Chat mang

Hé dung modi

EtOAc - HCOOH - HD (25:1:25, 3:3:1, 10:2:3)

Flavon-C- Silicagel EtOAc-MeOH (4:1)
glycosid EtOAc-CH3COOH -HD (20:2:1) =
Ravanon Siiicagel Benzen- pyridin - HCOOH (36:9:5)

CHCI3- MeOH - CH3COOH (7:1:1)

Gidy CHCI3- MeOH- HD (8:2:1)
EtOAc béo hoa nutc
BUOH- CH3COOH - HzO (4:1:5)
EtOAc - HCOOH- H20 (10:2:3)
Flavanonol Giay EtOAc bdo hoa nuéc
BUOH- CH3COOH - HD (4:1:5)
CHCIj-MeOH- HD (8:2:1)

Leucoanthocyani Silicagel EtOAc- CHCI-J- HCOOH (3:3:1)
din Giay CH3COOH 30% - H2 - pentanol (4:5:1)
Anthocyanin Silicagel nBuOH- CH3COOH - HXD <85:5:10)
EtOAc - HCOOH - HD (70:15:15, 85:6:9)
Giay CH3COOH - HCI - HXO (5:1:5)
EtOAc- HCOOH- H (25:1:25, 3:3:1, 10:2:3)
Chalcon, auron  Gidy Phenol bdo hoa nuéc

3% dung dich acid acetic
BuOH - dung dich ammoniac 2N (1:1)
BuOH- 27% dung dich acid acetic (1:1)
Isoflavon Silicagel CHCI3- EtOH (3:1)
CHCIj -10% dung dich acid acetic (9:1)
EtOAc - MeOH - H® (100:16:13)
Gidy Propanol- CHCOOH - HD (1:1:7)
BuOH- CH3COOH - HjO (4:1:5, 4:1:1, 5:1:4)
EtOAc béo hoa nuéc
Biflavonoid Silicagel CHCI3- CHaCOOH - Aceton (15:5:2)
Toluen - Ethyl format - HCOOH (5:4:1)
Benzen - EtOAc - CH3COOH (8:5:2)
Gidy CH3CO00H-HD (3:2, 1:5)
Isobutanol - HD (3:2,1:1, 3:8)
EtOAc b&o hoa nuéc
CHCI3b&o hoa nuéc

3. Bbinh luvgng

3.1. Phuong phap céan

Chi trng dung khi nguyén liéu giau ilavonoid va dich chiét it tap chat vi du
dinh luvgng rutin trong hoa hoe. Cac buéc dinh lugng gom:

* Loai tap b&ng HCI 0,5%
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m Chiét bang con 96%
m Thuy phéan biang H2S04
m Loc ldy quercetin, sdy can roi suy ra ham lwgng rutin.

3.2. Phuong phap dopho tlr ngoai

Dung phd tir ngoai, dva vao do
hap thu phan t& (e) hodc do hdp thu
£]**& mot Amaxva dung mdi qui dinh
cho tirng loai flavonoid dé dinh
lwong. CO thé két hop sic ky dé loai
tap chat hoac tach thanh phan cén
dinh lwgng réi méi do méat doé quang.

3.3. Phuongphap do mau

Bang phan (ng cyanidm, phan
tng két hop véi mudi diazoni, tao
phrc mau voéi AICI3 mubi titan,
chrom...

IV. CHIET XUAT

Khéng c¢6 mot phwong phép
chung nao dé chiét xudt cac
flavonoid vi ching rat khac nhau vé
do tan trong nuéc va trong cac dung
mdi hi*ru co. Céc ilavonoid glycosid
thuong dé tan trong cac dung moi
phan cwc nhu con, methanol, hay  png hap thu virhg uv - Vis ctia cac Flavonoid
hon hop con nuwéc. Cac ilavonoid khac nhau nhung c6 cung kiéu nhém thé
aglycon dé tan trong dung moi it
phan cwc hon. Do ¢6 nhém OH trong phan td, cac aglycon (ngoai trir céac
polymethoxy ilavonoid) thwong rat it tan trong cac dung méi khéng hay kém
phan cuc nhuw ether dau héa, n-hexan, ether... Ethylacetat la mét dung mdi kha
chon loc dé chiét cac aglycon. Cac dan chét flavon, flavonol c6 OH tu do & vi tri 7
tan duoc trong dung dich kiém loadng, dva vao dé dé chiét. Vi du, dé chiét rutin
trong hoa Hoe c6 thé diing dung dich kiem Na2C03lodng dun néng dé hoa tan
ilavonoid ra khdi nguyén liéu, sau dé acid hoa bang HC1 dé két tda lai rutin.

Thong thwong, dé chiét cac flavonoid giycosid, ngudi ta phai loai cac chat
than dau bang ether dau hoa sau do6 chiét bang nudc néng hodc methanol hodc
ethanol hay hdn hop CHCI3va ethanol, cdn & cac ndong dd khac nhau va nuéc
thuong chiét duge phan 16n cac flavonoid. Hon hop CHC13va con hay dung dé
chiét cac dan chadt methoxy ilavonoid. Céac chét anthocyanin thuong kém bén
vitng nhdt la cac acyl anthocyanin dugc acyl hoa véi cac acid aliphatic, do dé6
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nguoi ta thuong chiét bang methanol c6 mét cla cac acid yéu nhu acid acetic,
tartric hodc citric thay vi HC1. C6 tac gia dung mét ..., nhd acid manh dé bdc
hoi la trifluoroacetic acid (0,5 - 3%) dé chiét cac polyacylanthocyanin phiic tap
vi acid nay dé bdc hoi trong qué trinh lam dam dic. Dich chiét dem lam dam
ddc dudi chan khong & nhiét do thap (40 - 70°C). B4i voi nhitng chat dé bi bién
ddi thudc cac nhom flavan-3-ol, anthocyanin, flavanon, chalcbn glycosid thi nén
lam dong khd. Doi khi dé tinh ché hodc tach flavonoid, nguoi ta dung mudi chi
(xem phan dinh tinh) dé két ta. Sau khi.thu tda nguoi ta tach chi bang céach
suc khi dihydrosulfid thi ilavonoid dugc giai phong.

Dé phan 1ap céc flavonoid nguoi ta 4p dung phwong phéap sac ky cot. Co
thé dung cellulose, silicagel, magnesol, polyvinylpyrolidon. Silicagel dung dé
tach cac chat flavanon, isoflavon, methyl va acetyl flavon va flavonol, khai trién
bang CHCI3va hon hgp CHC13 v6i ethyl acetat hodc ether hodc benzen va hdn
hop benzen voi ethyl acetat hay methanol. Polyamid dung dé tach rat tot tat ca
cac loai flavonoid, khai trién bang ethanol hoic methanol v6i do cdn giam dan,
hodc mot sé hon hop dung moi khac. Mudn cé don chét tinh khiét can phai séc
ky cot lai vai lan hodc séc ky ché hoa. Céc flavonoid dimer, trimer ¢ thé tach
bang sephadex LH-20.

V. PHAN BO FLAVONOID TRONG Ty NHIEN

Trong thuc vat bac thap ilavonoid it dwgc gdp. Trong nganh réu chi phat
hién duoc rat it chat. Trong duong xi s0' lvgng flavonoid it nhung déu c6 mat cac
nhém anthocyanin, flavanon, flavon, flavonol, chalcon, dihydrochalcon.

Nganh hat tran c6 khoang 700 loai, 20 ho, s6’lwvgng flavonoid ciing khong
nhiéu nhwng cling dd cdc nhém anthocyanidin, leucoanthocyanidin, flavanon,
flavon, flavonol, isoflavon. Nét dac trung clia nganh hat tran cé khac thuc vat
bac thdp va nganh hat kin & chd c6 sy hién dién cta nhiéu dan chét biilavonoid.

Flavonoid tap trung chd yéu vao nganh hat kin & Iép 2 14 mam. C¢ rat
nhiéu ho chtta ilavonoid va da cac loai flavonoid. Cling c6 mét vai nét dac treng
cho mot sO ho: ho Asteraceae la mot ho Ién voi 15.000 loai, 1000 chi, co6 rat
nhiéu dan chat thudc cac nhém khac nhau. Tuy nhién, mot s6 chi cd nét dic
trung riéng. Vi dy, trong cac chi Carthamus, Coreopsis, Cosmos, Dahlia hay gap
cac dan chat chalcon va auron; chi Gymnosperma, Ageratum cd cac dan chét
flavon va flavonol c¢é nhiéu nhom thé cd oxy (c6 thé dén 8 nhdm). Ho Fabaceae
hay gdp cadc chat thudc nhém isoilavonoid. Ho Rutaceae cé cac flavon va
flavonol c6 nhiéu nhém methoxy. Ho Theaceae c6 cac flavan-3-ol. Ho
Ranunculaceae va Paeoniaceae c6 cac dan chéat flavonol 3,7-diglycosid. Chi
Rubrus va Prunus ho Rosaceae cé cac anthocyanin (¢ trong qua) c6 mach duong
phéan nhanh. Chi Hydropiper ho Polygonaceae c6 cac flavon va flavonol sulfat.
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Lép mot 1A mam cd 53 ho nhung cho dén nay chi khodng trén 10 ho tim
thdy co6 ilavonoid: Amaryllidaceae, Araceae, Cannaceae, Commelinaceae,
Iridaceae, Lemnaceae, Liliaceae, Musaceae, Orchidaceae, Poaceae.

Pong vat khong tong hop dugc flavonoid nhuwng trong mét vai loai buém
khi phan tich thay c6 flavonoid la do ching lay tr thirc dn thuc vat.

Ham lugng va ca thanh phan flavonoid trong cdy phu thudc vao noi moc.
Cay & vung nhiét d&i va nui cao thi ham lvgng cao hon & noi cay thiéu anh sang.

VI. TAC DUNG SINH HOC CUA FLAVONOID

Céac dan chét flavonoid c6 kha ndng hdy cac géc ty do nhu HO', R00 ‘. Céc
gdc nay sinh ra trong té bao bdi nhiéu nguyén nhan va khi sinh ra canh ADN,
cac chat béo mang té bao... sé gay ra nhitng d&nh hudng nguy hai nhu gay bién
di, huy hoai té bao, gay ung thu va tdng nhanh sw ldo hoa.

Thi nghiém cho thay kha nang lam mat cac goc tv do ctia mot s6' flavonoid
theo thi ty:

myricetin > quercetin > rhammetin > morin > diosmetin > naringenin > apigenin >

catechin > 5,7 dihydroxy-3',4',5' trimethoxy flavon > robinin > kaempferol > flavon.

Flavonoid tao dugc phic véi cac ion kim loai ma cac ion kim loai nay chinh
la xUc tac cla nhiéu phan (ng oxy hoa.

Céc flavonoid c6 3,5,3",4'-hydroxy c¢é kha nang lién két tot véi cac ion kim loai do theo
phtrc oxychromon, oxycarbonyl hodc 3',4' orthodioxyphenol.

Oxychromon Oxycarbonyl Orthodioxyphenol

Thanh phan lipid ctia mang té bao dé bi peroxyd hoa tao gay ra su réi loan sy trao
d6i chat va dan dén su huy hoai té bao. Céac chat chdng oxy hoa cé thé ngan chan
qué trinh oxy hoa nay. Do vay, c6 khd nang ngan ngira cac nguy co méc cac bénh
tudi gia nhu vira xo ddong mach, tai bién mach, 130 hoa, t6n thuvong do birc xa, thoai
hoé gan v.v...

Flavonoid cung voéi acid ascorbic tham gia trong qua trinh hoat dong cua
enzym oxy hod - khr. Flavonoid con (c ché tdc dong cla hialuronidase, enzym
lam tdng tinh thdm cla mao mach. Khi thira enzym nay sé gay hién tuong xuét
huyét du¢i da ma y hoc goi la bénh thi€u vitamin p (P avitaminose).

Cac ché phdm chta flavonoid. chiét tlr cac loai Citrus nhv ‘Cemaflavone’,

‘Circularine’... flavonoid tir 14 bac ha (diosmin) nhu ‘Daflon’, ‘Diosmir, flavonoid tt
hoa hoé (rutin) voi nhiéu biét dwgc khac nhau da chirng minh tac dung lam bén thanh
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mach, lam gidm tinh ‘don’ va tinh thdm cldia mao mach. Tac dung nay duoc hop lu

cung voi acid ascorbic.

Flavonoid dwgc dung trong cac truong hop réi loan chirc ndng tinh mach
tinh mach bi suy yéu, gidn tinh mach, tri, chdy méau do dat vong trong phi
khoa, cac bénh trong nhdn khoa nhu sung huyét két mac, roi loan tuan hoai
vong mac.

Flavonoid lam giam thuong tén gan, bao vé chirc ndng gan khi mot sd cha
doc dugc dua vao co thé stc vat thi nghiém (CC14 benzen, ethanol, CHCI3
quinin, novarsenol...). Dugi tac dung cta flavonoid, ngwdng acid ascorbic duo<
(On dinh dong thoi lugng glycogen trong gan tang. Su tich luy glycogen b s
nghta quan trong trong chirc nang giai déc gan.

Viéc str dung mot sé duwoc liéu trong diéu tri viém gan, xo gan, bao vé té bao gan réai

hiéu qua nhu: Hat cuc gai (Silibum marianum Gaertn. * biét dugc Legalon*); thanh

phén flavonoid cla actisd c6 tac dung hiép dong cung cac hoat chét khac trong diéu

L1l cac bénli v& gan mat; dai iiO4 cla cay but dain -TiibioCiis Sabdirifftr L. cling cd tac

dung tot.

Céac chat thudc nhém flavanon, flavon, flavonol va flavan-3-ol cé tac dung
kich thich tiét mat.

Flavonoid tac dung chéng co that nhitng té chic co nh&n (tGi mat, 6ng dan
mat, phé quan va mot so td chic khac). Vi du nhw apigenin cé tac dung lam
giadm co that phé quéan gay ra boi histamin, acetylcholin, seretonin.

Trén hé tiét niéu, nhiéu flavonoid thuéc nhdm flavon, flavanon, flavonol c6
tic dung thong tiéu rd rét. Scoparosid trong Sarothamnus scoparius,
lespecapitosid trong Lespedeza capitaia, quercitrin trong 14 Diép c4, flavonoid
cla cdy Rau meéo déu co tac dung thong tiéu.

Tac dung chdng loét cua flavanon va chalcon glycosid cta ré Cam thao da
duoc (’ng dung dé chita dau da day. Mot sé dan chat khac nhu catechin, 3-0-
methyl catechin, naringenin cling d& duoc thady cé tdc dung chong loét.

Tac dung chong viém cda nhiéu flavonoid thudc cac nhom flavon,
flavanon, dihydroflavonol, anthocyanin, flavan-3-ol, chalcon, isoflavon, biflavon,
4-aryl coumarin, 4-aryl chroman déu dugc chirfng minh béng thuc nghiém do
céc flavonoid nay trc ché con dwong sinh téng hop prostagladin.

Nguoi ta da st dung rutin, citrin, leucodelphinidin, quercetin, catechin dé diéu tri.

ban dd, viém da, ton thuong da va mang nhay trong trudng hop xa tri.

Trén hé tim mach, nhiéu flavonoid thudc nhom flavonol, flavan-3-ol,
anthocyanin nhu quercetin, rutin, myricetin, pelargonin, hdn hop catechin cla
tra co tic dung lam tdng bién dd co bop va tdng thé tich phat cta tim; lam hai
phuc tim khi bi ngd doc béi CHCI3, quinin, methanol trén sic vat thi nghiém;
lam binh thwong lai sy rdi loan nhip.
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Cao chiét tir 14 cay Bach qua - Ginkgo biloba chita cac dan chat 3-rutinosid cla

> kaempferol, quercetin va isorhammetin (trong la gia da vang thi ch*ra ginkgetin va
isoginkgetin) da duwoc mot s6' hdng clia Phap bao ché thanh biét duoc vi du ‘Ginkgo
fort’, Tanakan’ c¢d tac dung tang tuan hoan mau trong dong mach, tinh mach va mao
mach. Thudc ding cho nhitng ngudi cd biéu hién Ido0 suy: roi loan tri nhé, kha nang
lam viéc bang tri 6c st kém, mat tap trung twv tvdng, hay cau gat.

Trén hé than kinh, mdt s6 C-flavon giycosid (spinosin, swertisin va céc
dan chét acyl cta spinosin) clia hat tdo - Ziziphus vulgaris var. spinosus c6 tac
dung an than ro rét.

Quercetin cd tac dung lam giam sy nhan ban cla virus viém gan siéu vi ¢
[Gonzales 0. et al. Hepatology, (2009), 50(6), 1756-64]. Flavonoid clia cay Kola - cola
nitida Schott (Sterculiaceae) méi dugc phat hién c6 tdc dung kim hdm sy phéat
trién cla virus gay bénh Herboia.

Mot sb tai liéu gan day néi dén tdc dung chéng ung thu clia mot sd chéat
nhv leucocyanidin, leucopelargonidin, leucodelphinidin va tac dung khang HIV
cla mot $3' dan chdt thudc nhoém ilavon nhu chrysin, acacetin 1-O-p-D-
galactopyranosid.

Cac dan chit anthocyanosid c6 tac dung tai tao té bao véng mac va da
dwgc chitng minh c6 tac dung tang thi lvc vao ban dém.

Céc anthocyanin la nhitng chat chong oxy hod manh. Céc nghién ctu gan
day cho thady anthocyanin c6 cac tac dung chinh nhuv sau: chéng ung thw, chéng
I3o hoa va cac bénh than kinh, chéng viém, chdng tiéu dvong va khang khuan.

Téac dong chong oxy hoa clia anthocyanin trong Rubus cho thdy chlng cé tac dung tc

ché sy khoi dau va phat trién cla té bao ung thw bdi lam ngirng sy phat trién cla cac

té bao tién &c tinh, thic day qua trinh apoptosis, giam cac chat diéu hoa qué trinh
viém khoi dau clha tiém thoi ctia khéi u, e ché sy phat trién cac mach mau maéi nudi
khéi u va giam thiéu sw tén hai ADN gay ra ung thr. Cac nha nghién ctru clia Dai hoc

Pitsburgh phat hién rang cac anthocyanin diét cac té bao ung thv ngudi nhwng khéng

lam tén hai té bao lanh. [Andersen O.M. Flavonoids: Chemistry, Biochemistry and Applications CRC

Press, 2006.]

Cac nghién ctru so bd cho thdy anthocyanin cd thé tang cwong viéc san xudt insulin

I&n t6i 50%. Pelargonidin cho thay co tac dung chéng tiéu dudng.

Céc dan chéat thudc nhom isoflavonoid cé tdc dung estrogen vi du genistein
(= 5,7,4' trihydroxyisoflavon) daizein (= 7,4'-dihydroxy isoflavon). Tac dung nay
duwoc giai thich do sv gan nhau vé cau trlc voi diethylstilbestrol

Gan day nhiéu tai lieu khoa hoc nghién ctru thay daizein khi vao co thé dugc vi khuén

6 rudt chuyén thanh equol [7-hydroxy-3(4’hydroxyphenyl)-chroman]. Equol lam mét

hoat tinh cda dihydrotestosteron ma chat nay la tac nhan kich thich tdng sinh tuyén

tién liét. Do do nguoi ta khuyén nén dung Dau twong dé ngira ung thw tuyén tién liét
va bénh hoi dau vi Dau twvong cdé chka nhiéu daizein. [Wu AH. et al. Carcinogenesis
2004,95(1)77-81; Ozasak et ai Cancer ScL 2004,95(1)65-71]

Mot so' flavonoid khac thudc nhém rotenoid nhu chét rotenon trong day
mat - Derris elliptica Benth. c6 tdc dung diét con trung da dwoc biét va da dwoc
(*ng dung tr lau.
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DUQC LIEU CHUA EUFLAVONOID

HOA HOE
Flos styphnolobiijaponici

Duoc liéu la ny cay Hoa hoé - Styphnoiobium japonicum (L.) Schott. (=
Sophorajaponica L.), ho Bau - Fabaceae.

Pic diém thwc vat

Cay g0, to, cao co thé dén 15 m, than
thang co6 chém 14 tron. Canh cong queo. La
kép 16ng chim &, c6 9-13 la chét hinh tring,
dinh nhon, nguyén, dai 3 cm rong 1,5-2,5
cm. Cum hoa hinh chuy & dau canh. Trang
hoa hinh buém mau trdng nga. Qua loai
dau khong md, day va théat nho lai & gilra
cac hat.

Phan bo"va trong trot

& nuwoc ta, Hoe dwgc trong 6 mot s6
tinh mién bac, nhiéu nhdt & Thai Binh.
Chung ta da xuét khiu hoa hoé va rutin. &
cac nuéc khac nhw Trung Qubc, Triéu Tién, 0anh va hoa hoe
Nhat Ban ciing co trong, & mot s8" nwdcstyphnolobium japonicum (L) Schott,
chau Au, Hoé chi duoc trong lam cénh.

Trong Hoe c6 thé bang cach giam canh hodc gieo hat. Trong bang hat phd
bién hon. can chon hat giéng cta nhitng cay cé nhiéu canh, nhiéu hoa, hoa né
déu ma nhan dan goi la hoé nép’ khac véi hoe té la cly co it canh, hoa thua, nd
khéng déu. Gieo hat vao thang 1 - 2 duong lich. Sau 3 - 4 nim hoé bat dau ra
hoa va tir d6 hang nam thu hoach.

Thu héi va déac diém duoc liéu

Thu hoach t¥ thang 7 - 9 duong lich. Hai hoa vao bubi sang khi troi kho
rao. Ngat cac chum hoa d& bat dau c6 hoa méi no, tudt Iy hoa rdi phoi ning
hodc sdy ngay. Duoc liéu la nu hoa duwogc goi ia ‘hoé mé. Dwoc dién Viét Nam IV
quy dinh hoa né 1an vao khong duoc qua 10%, hoa sdm mau khéng qué 1% va ti
I& cac bd phan khéac cda cay khdng quéa 2%.
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Hoa dai 4-8 mm, rong 2 - 3 mm phan dai chiém 2/3 toan bd chiéu dai, dai
hinh chudng, phia dwéi ¢6 cudng rigdn. Sau khi khd canh hoa tré nén vang, vi
hoi déng.

Hoa né roi (Hoe hoa) ciing dwgc dung cht khéng bé di, nhung phan loai
riéng. Qua Hoe {Hoe giac) ciing dugc dung. ,

Thanh phan hoéa hoc

Thanh phan chinh cta nu hoa gom cac flavonoid va céc triterpenoid tu do.
Trong do, quan trong nhat la flavonoid.

Flavonoid chinh trong nu hoa la rutin (rutosid). Ham lwgng c6 thé dén
28% hay cao hon.

HO (o] Genistein R=H
Rutin Sophoricosid R =Glc
Sophorabiosid R=Glc: - Rha

Rutin lan dau tién dwoc phan Iap tir cay clru ly huvong - Ruta graveolens L. vao nam
1842 nén dugc dat tén theo tén chi clia cay. Rutin con gdp trong nhiéu cay khac. Phan
aglycon cua rutin la quercetin (quercetol) thuéc nhém flavonol; phan duwong la
rutinose (6-O-tr-L-rhamnopyranosyi-yd-D-glucopyranose). Viéc chiét xuat rutin tir hoa
hoe rat dé dang, chi can chiét bang nudc néng rdi dé lanh Ia co rutin tach ra; hoic
chiét béng nudc kiém carbonat néng, loc rdi acid hoa. Tinh ché rutin bing cach hoa
tan va ké&t tinh lai trong nvéc néng hodc CONndng.

Ngoai rutin, trong nu hoa Hoe con cd céac ilavonoid kh&c nhu quercetin,
kaempferol, genistein va cac dan chédt cla kaempferol nhu: 3-O-sophorosid
(sophoraflavonolosid), 3-O-gentiobiosid va [Kite Get a. Piytochem 68 (2007) 1407-16),
a-Rha(1—6)- /I-Gic; cac dan chét cta quercertin nhu: /?2-Glc(l-»2)[a-Rh.a(l—6)H?-
Glc, a-Rha(l-»6)-/?-Gic a-Rha(l-»6)-/?-Glc, cung mdt quercetin glucosid c6 mach
duwong chwa xac dinh gdom dudng pentose-rhamnose-hexose; va isorhamnetin a-
Rha(l-»6)-/?-Glc. Céc flavonoid trén tim thay trong ca nu hoa va hoa da né voi ti &
cac chat thay doi. Trong hoa dd n& con co thém isorhamnetin va quercetin-3-O-
hexosid-7-O-rhamnosid. [Kite G et al. Phytochem. (2009) 70, 785-94]

Thanh phan triterpenoid trong nu hoa bao gbm betulin la dan chat
triterpenoid nhom lupan, sophoradiol 1a dan chét cia nhém oleanan.

L& Hoe co6 chira 6,6%flavonoid toan phan trong dé cé 4,7% rutin. Céc flavonoid khac
bao gdm 3-0-ar-rhamnopyranosyl(1->2) [0-rhamnopyranosyl(l->6)].+:- glucopyranosid-
7-O-ar-rhamnopyranosid cla quercetin and kaempferol; 3-O-a-rharanopyranosyl
(I-»2)[Gr-rhamnopyranosyl(l-»6)]-/?-gluco-pyranosid clia kaempferol va quercetin; 3-
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@-tr-rhamnopyranosyl(l-»2)[a-rhamnopyranosyl(l-*6)]-/?-galactopyranosid-7-6-Gr-
rhamnopyranosid clla kaempferol va 3-0-a-rhamnopyranosyl(l->2)[a-rhamno-
pyranosyl(l-*6)]-/?-galactopyranosid ctia kaempferol. [Kite G et al. Phytochem. (2007)
1407-16; Kite G. et ai. Phytochemistry (2009) 70 785-94]

V4 qua chlra 10,5% flavonoid toan phan trong dé c6 4,3% la rutin. Cac flavonoid khac
trong vd0 qud (va qud) gom cd astragalin, quercitrin, nicotiflorin, A-O-p-
glucopyrano3id; céc isoflavonoid glycosid dan chédt cla genistein la genistin,
sophoricosid va sophorabiosid va 7, 4°-di-3-/?-giucopyranosid; cung mét sé glycosid
khac cla kaempferol. [Wang et al. Phytochem. (2003) 63, 463-465; Kite G et al. Phytochem. 70 (2Q09)
785-794)

Trong hat Hoe c6 kaempferol 7-O-ar-rhamnopyranosid, sophoricosid, sophorabiosid va
mot tetraglycosid la kaempferol 3-6-a-rhamnopyranosyl (l-*6)-/?-gluco-pyranosyl
(1->2)- /2-glucopyranOSid-7-0-a-rhamnopyranosid [Wang et al. Phytochem. (2003) 63, 463-65).

Céc bd phan khac nhw gb, than déu cé nhitng flavonoid khac nhau da dwoc phan lap
va da biét ciu truc hoa hoc nhwng it cé y nghta thuc té.

Pinh tinh

Ldy 0,59 bdt hoa Hoe dun s6i véi 5 ml con 95% trong 3 pht, loc.

Lay 0,5 ml dich loc thém 5 ml dung dich natri hydroxyd 0,1  dung dich
tang mau vang.

Ldy 0,5 ml dich loc, pha lodng v&i 5 ml con ethylic, thém 2 giot dung dich
FeCl31%, dung dich c6é mau luc.

Ldy 0,5 ml dich lgc, pha lodng v&i 5 ml con, thém 5 giot HC1 dam dac va
mot it b0t magnesi, sau vai phut sé xudt hién mau hong dén do.

S&c ky Io6p mong

Theo Dwoc dién Trung Quéc, dung ban mong Silica gel G, hé dung mbi
khai trién la ethyl acetat - acid formic *nuwéc (8:1:1). Sau khi trién khai, phun
dung dich nhém chlorid 1% trong ethanol, d€ boc hoi dung méi roi soi dudi den
tl ngoai 365nm. Dich chiét phai cé vét huynh quang twong (ng véi rutin chuan.
Duoc dién Viét nam 1V dliing ban mong silica gel G, hé dung méi khai trién la n-
butanol - acid acetic - nwéc (4:1:5); phat hién bang dén tir ngoai 365 nm va béng
hoi amoniac. Phai cé vét tuong ng rutin mau nau (UV3am hay mau vang
(amoniac) cd Rftrong khoadng 0,5 - 0,54.

Pinh lvgng

Co nhiéu phuong phéap dugc st dung dé dinh lwgng rutin trong hoa hoé.
Thuong st dung la cac phuong phap do quang. Phwong phéap céan ciing dugc sk
dung do don gian. Ciing c6 thé dinh lwong rutin badng phuvong phéap sac ky 16ng
cao ap.
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Phuwongphap do quang

Rutin c¢é phé tir ngoai voi kngod 362,5 va 258nm. Cyc dai hdp thu Xmx
362,5nm c¢o 325 (ethanol). C6 thé dinh lwgng rutin & nhirng budc séng nay
so sanh vai rutin chuan.

Phuongphéap do mau
Dva vao mau cla rutin khi tdc dung véi AlC13hodc vOi phan (ng cyanidin
dé do mau va so sanh véi mau cla dung dich rutin chuén.

Dwoc dién Trung Qudc va Duwoc dién Viét Nam IV qui dinh dinh lugng
rutin trong hoa Hoe nhu sau: dugc liéu sau khi dwoc loai tap chat bang ether
trong dung cu Soxhlet, chiét rutin bang methanol rdi cho tac dung voi thudc thir
gom dung dich natri nitrit 5% va nhém nitrat 10% trong mdi trwong kiém. Do
mat do quang & budc séng 500nm rdi déi chiéu véi dwdng cong chudn cla dung
dich rutin chuén. Ham lugng rutin trong nu hoa hoé phai khéng it hon 20%.

Phuongphap can

Nguyén tac: chiét xudt rutin tir dugc liéu bang cén nong. Sau do thuy phan
chiét duoc bang dung dich acid sulfuric. Quercetin rat it tan trong nudc, dugc
loc, sdy va can roi tir do tinh ra rutin.

Can chinh xac 2g bot dwoc liéu, ngam v&i 20 ml acid chlohydric 0,5% trong mot chén
két tinh, thinh thodng khudy déu. Sau 2 gid, gan dung dich qua phéu loc. Rira bot
trong chén nhiéu lan véi nudc, nwdc rira mdi l1an déu duoc loc qua phéu cho dén khi
dich loc trung tinh voi gidy quy. Chuyén hét bdt duoc liéu 1én phéu, dung nwéc riva
chén Kkét tinh va cling loc qua phéu. Gidy loc va bot dugc liéu dwoc chiét vai 20 ml con
95% trong mot binh dat trén ndi cach thuy va cé 1ap 6ng sinh han ngugc. Sau khi con
s6i 15 phat, 1am ngudi binh va gan qua phéu loc vao mot cdc. Bot lai duoc chiét véi
25 ml ¢dn 95% nhu trén. Tiép tuc chiét v&i nhiing lwgng con 10 ml con 95% cho dén
khi dich chiét khong mau va khong cho mau vang véi dung dich natri hydroxyd 0,1 N.
Rlra binh va phéu voi 10 ml cdn 95% néng. Tap trung cac dich chiét va dich ria lai,
cho vao binh cau 200 ml va lam béc hoi trén ndi cach thuy dén gan khd. Thém vao
binh 100 ml dung dich acid sulfuric 2% dun sbi v&i dng sinh han nguoc trong 1 gio.
Sau khi ngudi, dé binh vao ta lanh & 0°c trong 3 gio. Thu toan bd tla quercetin vao
mot phéu thuy tinh x6p (s6’3 hodc 9"4). Rira tha 4 Ian, mbi Ian v6i 5 ml nwéc lanh.
Kiém tra dich loc dén khi khong con phan (ng va6i thudc thir Fehling, sy khé tua
quercetin & 125°c trong 2 gio va can. Khoi lvgng tta p thu dwoc nhari. véi 2,019 sé cho
lugng rutin cé trong 2 g dugc liéu. Ham lugng phan tram rutin = px 2,019 X50.

Tac dung va céng dung

Rutin c6 hoat tinh vitamin p, ¢ tdc dung lam bén va lam gidm tinh thdm
clia mao mach, lam tang sy bén viing cta hong cau. Rutin lam giam trvong luc
co tron va chéng co that.
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Rutin dwoc dung chl yéu dé d& phong nhitng bién cé clia bénh vira xo dong
mach, diéu tri cac trwong hop suy yéu tinh mach, céc trvong hop xudt huyét
nhv chdy méau cam, ho ra méau, xudt huyét t& cung, phan c6 mau. Rutin con
dwoc dung lam thudc chira trT, chong di (ng, thdp khép. Ngoai ra, rutin con duoc
dung trong cac treong hop tén thwong ngoai da do birc xa, lam cho vét thuong
mau lanh seo.

Rutin rdt it doc, tuy nhién khéng dugc dung trong trvong hop nghén mach
va mau c6 do dong cao.

Dlng duwéi dang vién 0,02 g. C6 thé ph6i hgp vai cac thube khac nhu
vitamin ¢ (trong nwéc c6 vién Rutin *C) cholin, khellin, cac alcaloid cua dira
can, papaverin...

Nguwoi ta con san xudt cac dan chdt rutin tan trong nuwéc
(morpholylethyl rutosid, rutosid natripropylsulfonat). Nhu cau vé rutin trén
thé gigi rdt 16n chi riéng nuwéc Phap hang ndm san xua't hon 10 tadn rutin ma
van chua dap ('ng nhu cau.

o ——
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NHONG NGUON Dugc LIEU KHAC BPE chiét RUTIN

Rutin la mot flavonosid kha ph6 bién. N6 c6 mét trong nhiéu loai thuc vat.
Ngoai nu Hoe, nhitng duoc liéu dudi day od chira lwong rutin cao cd thé dung
lam nguyén liéu chiét rutin.

LGa mach 3 goc

Fagopyrum esculentum Moench (- Polygonum
fagopyrum L.), ho Rau ram - Polygonaceae.

bay la mot loai cay luong thwc, hat co
nhiéu tinh bot.

Cay thudc thao, moc hang ndm, than cao cd thé

dén 80 cm. L4 phia dwoi c6 cudng, 14 & hgon khong

cudng. L& hinh mii méc, hinh tim phia day. Hoa

mau trang hodc hdng. Cum hoa & nhitng cham tu

hop thanh ngu. Qua cé 3 géc, dai 5 - 6mm, rong 2 -

3mm, mau nau, ndi nhi cé tinh bot, A mam gap

thanh chit s. Lda mach 3 géc khéng doi héi dat

mau md, c6 thé tréng 6 dat xdu khéng thich hgp Canh va hoa mach ba gdc

voi cac loai ngl coc khac, vi du & cac ving mién Fagopyrum esculentum Moench
nGi nhu Hoang Lién Sdn, Cao Bang...

Né&u v6i muc dich dé& chiét rutin thi thu hoach khi cdy bat dau ra hoa,
nghta la 5 - 6 tuan sau khi gieo hat.

La chira 2 - 3% rutin (theo 14 khd). Bang cach cai tao gidng (gay da bdi)
nguoi ta da tao dwoc nhitng ching c¢é ham lwgng 5 - 8% rutin. Ham lugng rutin
cao & cay trwéc khi ra hoa. Cha y rang trong qua trinh phoi kho, rutin dé bi
enzym thuy phan, can én dinh bang phuong phap nhiét khd. Than va hoa c6 it
rutin nén loai di, hat khdéng co rutin.

L4 con chira mot sdc t6 mau do 1a fagopyrin. Chéat nay
Xudt hién vé sau trong qua trinh trwdng thanh cla
cay. Pay la dan chat dianthron. Chéat nay c6 thé gay
cho stc vat dé bi man cam véi anh sang (twong ty
hypericin trong cac loai Hypericum, xem phan
anthranoid) nén cé thé gay chirng 16 da 0 stc vat an la
cay. Trong qué trinh chiét xudt rutin, chat nay dugc
loai di bang cach cho hdp phu qua Silica gel.

Cay tao ta

Ziziphus mauritiana Lamk. (-Zizyphus jujuba

Lamk.), ho Tao ta - Rhamnaceae. Canh va qua téo ta
Ziziphus mauritiana Lamk.
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L4 tao chira rutin véi ham lwgng 1,5% theo 14 khé (cac thanh phan cla hat
va cdng dung, xem chwong Duoc liéu chira saponin).

Bach dan cho rutin

Eucalyptus macrorrhyncha F. Muell.

Cay cao 25 - 30m, vo mau dd co nhiéu & Australia (Bang Victoria) 6 do cay
moc & dd cao 300 - 1000m. L& thu hoach quanh ndm. L& can sdy kh6 ngay &
nhiét do 100°c. Ham lwgng rutin trong l4 trung binh 10% va cé thé dén 19% &
nhitng 14 non. 6 Australia, ngudi ta chiét xuét bang nudc nong, dé ngudi co
rutin thoé két tda, tanin con lai trong nwéc me. Tinh ché bdng cach két tinh lai
trong nuéc hodc con lodng.

DIEP CA
Herba Houttuyniae

Dugc liéu la toan cay dung twoi hay phoi khd clia cay diép ca (con goi la la
da'p) - Houttuynia cordata Thunb., ho L4 ddp - Saururaceae.

Pac diém thuc vat

Cay thudc thao, than ngam, ré moc 6 céac
dot. Than trén mat dat moc dirng cao 40 cm, cd
I6ng. L& hinh tim, mém nhé&n, mat dwdi tim
nhat, khi vo c6 mui tanh nhw ca do do6 co tén la
diép cd hay ngu tinh thdo. Cum hoa la bdng,
mau vang khdng cd bao hoa, c6 4 la béc tréng;
tdt cd trong nhuv mot cai hoa. Qua nang mé &
dinlt. Cay moc hoang & nhirng noi &m thap, &
mién Nam duoc trong nhiéu lam rau séng.

Thanh phan héa hoc
Phan trén mat dat cla diép ca c6 khoang
40 hgp chat duogc biét, gbm cac nhém flavonoid,

tinh dau, alkaloid va cac dan chat thom don Diép ca
gian. [Chou s.c. et al. Chem Phar. Bull. (1999) 57(11) Houttuynia cordata Thunb.
1227-30]

Céc flavonoid sau dugc ghi nhan c6 trong thanh phan cta Diép c& gom cd:
quercitrin  (quercetin-3-rhamnosid), hyperin, isoquercitrin  (quercetin-3-
glucosid), quercetin-3-&-y&-Z)-galactopyranosid, quercetin-7-6-/"D-
glucopyranosid, quercetin-3-0-{-L-rhamno-pyranosyl-7-0-/?-Z)-glucopyranosid,
quercetin-3-0-/ED-gaiactopyranosyl-7-0-j&-D-gluco-pyranosid va rutin. Thanh
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phan va ham lwgng cta cac flavonoid trong diép ca thay doi theo diéu kién dia
ly va sinh thai.

Thanh phan chd yéu cha tinh dau la methylnonylceton, laurylaldehyd,
caprylaldehyd va decanonyl acetaidehyd. Day la thanh phan lam cho duwoc liéu
c6 mui ddc biét. Chat sau cung la thanh phan chinh nhwng khong bén va dé bi
phan hay khi chung cét. Trong tinh dau con ¢ cdc dan chét ionon (vomifoliol,
dehydrovomifoliol, reseosid, 7-(3,5,6-trihydroxy-2(6,6-trimethylcyclohexyl)-byt-
3-en-2-on va 6-(9-hydroxy-but-7-ethyl)-1,1,5-trimethylcyclohexan-3,5,6-triol) va
1,3,5- tridecanonylbenzen.

Trong Diép cd con c6 mot sO aicaloid nhv cac cha't aristolactam (nhu
aristolactam A 11, B I, piperolactam A, 3,4-dimrethoxy-N-methyl aristolactam)
va cac dan chdt aporphin (nhu splendidin, lysicamin), cac dan chét 4,5-
dioxoaporphin (cepharadion B, norcepharadion B, noraristolodion) [Probstle A,
Bauer R., Planta med. 1992;58(6):568-9]. Tuy nhién, cling c6 tai liéu bao céo rang
trong cdy khong phéat hién thdy aristolactam B ma c6 piperolactam A (O-
demethyl aristolactam) va cepharandion B [Meng J, et al Fitoterapia, 2009]. Ngoai
ra con c6 dan chét indol la indole-3-carboxylic acid.

Ngoai ra trong diép cd con cd cac chat amid [benzamid, N-(4-hydroxystyryl)-

benzamid, N -(I-hydroxymethyl-2-phenylethyl)benza mid, 4-hydroxy-3-

methoxybenzamid, 6,7-dimethyl-I-ribitol-l-yI'l,4-dihydroxyquinoxalin-2,3-dion, (1H)-
quinolinon, houttuynamid AJ, cdc dan chat thom benzenoid (acid vanillic, methyl

vaniilat, vanillin, acid protocatechuic, acid 4-hydroxybenzoic, methylparaben, p-

hydroxybenzaldehyd, cis va ‘trans-methyl ferulat, acid chlorogenic, benzyl-/?-1)-

glucopyranosid, houttuynosid A), cac steroid (P-sitosterol, ii-sitosteryl glucosid) va
triterpenoid (cycloart-25-en-3b,24-diol).

Thanh phan flavonoid cla Diép cd & Viét Nam c6 quercetin, quercitrin,
isoquercitrin, hyperin, phloridzin va avicularin [Hoang Thanh Huong va s 2002 ;
Tran Hung va cs. 2007]. Theo B6 mon Duoc liéu - Dai hoc Y Dwgc thanh phd Ho
Chi Minh, quercitrin va hyperin la 2 flavonoid chinh trong diép c4 Viét Nam véi
ham lwgng quercitrin bién dong trong khoang tir 0,25 - 1,2 % tuy theo vung.
[Tran Hung va cs. 2009]

Téc dung va cong dung

Téc dung khang nhiéu loai virus da dwoc nghién ctru. Thanh phan cé tac
dung la quercitrin va tinh dau (khéng c6 decanonyl acetaldehyd). Tinh dau cé
tdc dung (rc ché cac vitus sau: virus gay bénh herpes (mun rgp) chlng 1 (HSV-
1), virus gay bénh cim va HIV chlng 1 cda nguoi (HIV-1) nhwng khong thay c6
tdc dung chong virus gay bénh bai liét. Mkc d6 gidm virus lién quan dén thoi
gian xt ly bang thudc [Kyoko Hayashi et al. Planta Med. 1995,61(3), 237-241]. Chét c6
tac dung manh nhét la norcepharadion B [Chou s.c. et al. Chem Phar. Bull.
(2999)57(11) 1227-30]. Cepharadion B ciing 06 hoat tinh chéng tyrosinase manh
v0i 1C5 170 p.M (so voi acid kojic 1a 170 iiM).
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Diép cd c6 tac dung chdng ung thu [Kim S.K. et al. Arch. Pharm. Res. (2001) 24,
518-21], bénh bach cau [Chang J.s.et al. Am. J. Chin. Med. (2001) 29, 303-12], chéng
oxy hod, tAc dong Uc ché phan (mg phan vé va kich thich dai thuc bao. [Li GZ &t
al. Biol: Pharm. Bull. (2005) 28,1864-68]

Quercitrin va quercetin-3-0-/?-Z)-galactopyranosid cé tac dung chéng oxy
ho4a manh hon ca vitamin E (IC®tuwong (rng la 31, 63 va 80 liM).

Decanonyl acetaldehyd thdy c6 tdc dung khang khudn nhuwng cac chat
methylnonylceton, laurylaldehyd va caprylaldehyd khéng c6 tac dung.

Diép céa con c6 tac dung khang viém, thong tiéu. Tac dung lam bén mao
mach cla quercitrin da dugc chirng minh.

_ Dugc dién Trung Quéc chi dinh dung la Diép cé trong cac treong hop apxe
phdi, ho khé thé, ly, nhiém triing duong ti€u tién, mun nhot.

Nhan dan ta co kinh nghiém dung diép ca twoi dé chita dau mét do co tu
mau (gid 14, ép vao hai miéng gidy ban, dip vao mét), bénh tri (hdm Idy nudc
udng va rira).

Diép ca la thr rau dn thong thuong & mién Nam. Bay ciling la ngudn cung
cdp vitamin p rat tot cho co thé. Nhirng ndm gan day Nhat ddt mua cla ta hang
chuc tan 14 diép ca.

RAU MEO
Herba Orthosiphonis

Duoc liéu ia bd phan trén mat dat cla
cdy Rau meéo - Orthosiphon spiralis (Lour.)
Merr. [Orthosiphon aristatus (Bl) Mig.; o.
grandiflorus Bold.; 0. spicatus (Thunb.) Bak.; o.
stamineus Benth.)], ho Hoa méi - Lamicaeae.

Pac diém thwc vat

Céay thubc thado cao 30 - 60 cm, than co
canh it phan nhanh. L& moc d6i chéo chir
thap, cac cdp la hoi xa nhau, c6 cubng ngéan
(0,5 - 2 cm), phién 14 gan hinh thoi, dai 4 - 8
cm réng 2 - 4 cm, mép 14 co rang cua 6 2/3
phia trén, & mot 0" ching thi cuéng va gan
chinh mau tia. Cum hoa & ngon, thua gom 6 *
10 vong, mdi vong c6 6 hoa. Bai hinh chudng
¢ 5rang. Trang 2 mbi mau trang hay lo nhat. ca * ¢
Nhi moc tho ra ngoai dai gdp 2 . 3 1an trang  Orthosiphonl'pteu(Lour.)Mer.
trong nhu rdu meéo. 0 mién Nam c6 trong &
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mot vai noi thugc thanh ph6 HCM dé cung cép nguyén liéu cho cac xi nghiép
dwoc phdm. Thu hai 1a va ngon cay khi cay moi bat dau ra hoa, phoi khé va bao
quan vao bao bi chéng 4m vi duoc liéu rat dé hat am.

Pac diém giai phau

Cac 16ng che chd nhiéu_loai: ngén hinh nén, dbn bao hodc dai da bao mot
day. Céac long tiét nam & chd Idm clia biéu bi, mot s6 thi khong cuong dau da
bao, mot s3'khac thi dau 1 « 2 t€ bao nam trén mot cubng ngén. Chi o6 mdt hang
té€ bao hinh dau & phién la.

Thanh phan héa hoc

Trong Rau méo c6 cac nhém hop chat flavonoid, saponin, coumarin, céc
hop chat diterpen, céac acid hitu co va khoang véi ham iugng kali cao. [Tezuka Y.
et al. Chem Phar Bull. (2000) 48(11) 1711*19]

Flavonoid. Thanh phan dugc biét rd nhat trong rau meéo la céc flavonoid.
Cho dén nay, 13 ilavon & dang aglycon d& dugc phan Iap tr Edu meo (xem
bang), trong do6 chi yéu la sinensetin va 2 dan chéat prenyl flavonoid la: 5,7,3',5-
tetramethoxy-8-C-prenyl-flavon; 5,7,3\5'-tetramethoxy-6-C-prenylflavon
[Hossain M.A et al. Asian J. Biotechnol. 3, 200-05].

Cac ilavonon nay co mirc dd methoxv hoa cao nén thwong dugc goi la cac
polymethoxyflavon.

Ngoai ra con c6 2 flavonol glycosid la kaempferol-3-&-/?-glucosid,
quercetin 3-0-/?-glucosid.

_ 1y _ ora
J O 0
OR, 0
Flavon Tén théng thuong Ri I R3 ra
1 Cirsimaritin H hXxo H H
2 Salvigenin H h3xo H CH3
3 ! H3C HO H CH3
4 - h3c H3CO0 H H
5 Tetramethylscutellarein H3C H3CO H CH3
6 Eupatorin H H3C0 OH CH3
7 - H H3CO OCH3 ch3
8 -. H3C H3Co OH CH3
9 Sinensetin h3 H3CO OCH3 CH3
10 T.S'A -Tri-O-methylluteolin H H OCH3 CH3
1n Ladagenin H OH H CH3
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Coumarin. Esculetin (6,7-dihydroxy benzo-ot-pyron) la coumarin dugc
biét trong thanh phan ctia Rau méo.

Diterpen. Gom cé cac diterpen thudc nhém .pimaran (orthoxiphol A - E),
isopimaran (orthosiphol F - J), staminan (staminol A, B, staminolacton A, B,
norstaminol A) va pimaran chuyén vi.

Acid hitu co. Acid caffeic va 7 daii chat depsid cla acid caffeic trong dé cd
acid rosmarinic. Acid rosmarinic la thanh phan hay gap trong ho Lamiaceae
nén trwéc day dugc goi la tanin cia Lamiaceae’. Acid rosmarinic la depsid cla
acid caffeic voi acid a-hydroxydihydrocaffeic.

Acid rosmarinic

Saponosid. M0t s6 nha nghién clu [Casparis, 1933,Balansard, 1936, Efimova,
1968] cho rang trong Rau meo cd cac saponosid. Tuynhién chua c6 tai liéu nao
chtng minh céu trac.

Céc thanh phan khéac. Trong rdu meo con cé betain, cholin, p-sitosterol,
cac triterpenoid alcooi (nhw oleanoiic, ursolic, betulinic, orthosiphonol) va mot
s0 chdt khac. [Basu, 1956].

Pinh tinh

Dich chiét nuwéc Rau
méo dam dac duwoc chiét
phan bd'véi n-BuOH béo hoa
nuéc. Lop n-BuOH duwoc bdc
hoi & ap sudt giam cho tédi
cidn. Can duoc hoa tan ldai

0,
trong con 70% va dugc dung Orthosiphol A R, = Ac, R: = H Orthosiphon D R = Ac
dé chdm trén ban sic ky Orthosiphon B R = H R, = Ac Orthosiphon E R=H
Silica gel G.

Dung moi khai trién: CHC13- MeOH (9:1)

Thuoc thr phat hién: dung dich vanillin 1% trong etanol tuyét do6i. Khi
dung pha thém ct* 1 ml thi 1 giot acid sulfuric dam dac. Sau khi phun thu6c thir
thi sdy 110°C trong 10 phat. Mau thi ¢6 it nhat 5 v&t mau tim hong.

Tac dung va cbng dung

Cay Rau meéo la mdt duoc Iiéq da dang lau doi & An Do, Indonesia trong cac
bénh vé than va bang quang. Chau Au nhép va st dung cay nay tir cudi thé ky XIX.
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Céay Rau meéo la mot dugc liéu co tac dung loi tiéu manh, gidp cho su bai
tiét chlorid, u?é, acid uric dong thoi la mot thudc thong mat.

Cac hgp chét diterpen trong rdu meéo nhpm isopimaran (ngoai trir
orthosiphol H) va staminan ¢4 tac dung doc tinh té bao trén dong t€ bao ung thw
murine colon 26-L5 &c tinh trén gan. [Tezuka Y. et al. Chem Phar Bull. (2000) 48(11)
1711 19] «

Acid rosmarinic la mét trong nhirng chat c¢6 tac dung chéng oxy hoa chinh
trong Rau meo [Tran Hung va cs. 2009]

Dung duéi dang thudic hdm 5g/lit (goi la tra Java) hodc dang cao léng 0,1 -
0,50 g/ngay trong cac bénh vé than, ddc biét sdéi than va viém tai mat.

Phurong phap diéu ché ché phdm cd tdc dung thong tiéu: lkg la kho chiét
vbi 10 - 12,5 Iit cOn ethylic thém CaO dén pH 10, loc va boc hoi 6 nhiét do dudi
40°c. Néu co dieu kién thi dung may phun suvong dé c6 dang bot. Lieu dung Ig
moi ngay chia iam 4 ian.

RAU NGHE

Herba Polygoni hydropiperis

Duwoc liéu 1a bd phan trén mat dat cta rau Nghé - Polygonum hydropiper
L. ho Rau ram - Polygonaceae.

Pic diém thuc vat

C6 moc hoang, moc hdng nam, cao dén
70 cm. Than mém c6 khia ranh, phan nhéanh,
lic non c6 mau xanh, khi gia mau do, hoi
phinh Ién & cAc mau. L4 moc 6 cAc mau, hinh
mdi mac dai, mém, c6 cudng rat ngan, cac la
& ngon bé hon va hep hon 14 6 than. L& dai 3 -
10 cm rdng 1 - 2 cm. Céc la hoi c6 16ng 6 mép.
L4 c6 be chia méng. Cum hoa la béng udn
cong & dau canh hodc ngon ké la. Hoa déu,
mau 3, khéng c6 canh hoa, 6 nhi. L& tuoi co
vi cay nong. Cay moc hoang & nhi*ng noi dat
am, rudng nudéc.

Thu hai: phan trén mat dat, hai vao
cudi mua ha khi cay ra hoa khi than cé mau
nau dé. Hai vé dem rai I6p mong lam kho
ngay, ddo déu vi néu khd cham duwoc liéu sé
den, héng.

Nghé
Polygonum hydropiper L
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Vi hoc

Trén vi phau cat ngang 14 c6 cac dac diém sau: 16ng tiét dau da bao ndm 6
nhirng cho 16m cla biéu bi; tdi tiét hinh cdu nam dudi I6p biéu bi va chia chét
tiét mau vang (day la dic diém cha loai p. hydropiper), tinh thé calci oxalat
hinh cau gai.

O mép la thinh thoang c6 nhitng b6 16ng don bao dinh nhau theo chiéu dai.

Thanh phan hoéa hoc

Nghé cd cac hgp chat flavonoid véi ham lwgng 2 - 2,5%, gdm cac chat sau:
quercitrin (= quercetin-3-rhamnosid), hyperin hay hyperosid (= quercetin-3-
galactosid), rutin, rhamnazin (= 3,5,4'-trihydroxy-7,3"' dimethoxy ilavon). Pac
biét trong rau nghe con dwoc tim thdy cac dan chat flavonoid sulfat la
persicarini (= isorhamnetin-3-sulfat), persicarin-7-methylether va rhamnazin-
3-sulfat.

Cay con c¢6 mot lwgng it tinh dau chra cac aldehyd sesquiterpen nhw
tadeonal, isotadeonal. Nhirng thanh phan nay lam cho 14 c6 vi cay néng.

OH &

Persicarin R=H Tadeonal
Persicarin-7-methyl ether R = CHs

Ngoai ra, trong cay con chta vitamin K, tanin (3 - 4%) va polygopiperin
glycosid.

Cong dung

Nghé thuong duoc ding duwdi dang cao long - Extractum Polygoni
hydropiperis fluidum, lam thudc co tl cung twong ty nhitng ché phdm cla ndm
cva ga nhwng nhe hon dé lam thudc cdm mau bén trong. Cao ldng dugc pha voi
céac thudc khac dé lam thudc dan chira tri. Rau Nghé con dugc ding lam thudc
thong ti€u va ha huyét ap.

Polygopiperin glycosid c6 tac dung kich thich co t&r cung.

Theo déan gian, rau Nghé co tac dung nhuén trang, chira giun, diét doi va
bo gay.

Trong mam hat c6 cac flavonoid la (2R,3R)- (+)-taxifolin, chat nay cé tac dung Gc ché

tyrosinase tuong dwong voi acid kojic va manh hon arbutin, co thé ¢ng dung trong my
phdm lam chét lam trang da. [Miyazawa M. et al. Biol. Pharm. Bull. (2007) 30(3) 595-7]

1Pesicarin la flavonoid sulfat dau tién dugc biét. N6 dugc phan lap lan dau vao ndm 1937.
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NUC NAC
Cortex Oroxyli

Duogc liéu la vo than cay Nuc nac - Oroxyium indicum Vent., ho Nuc nac -
Bignoniaceae.

Dic diém thuc vat

Cay to cao 10m hodc hon. Than nhén it
phan nhanh, vo cdy mau xam tro. L4 moc ddi,
14 kép long chim 3 lan, dai téi 2m thwong tap
trung & ngon. Goc cudng 14 phinh to. L& chét
khong bang nhau, hinh trdi xoan, mép la
nguyén. Cum hoa la chum 6 ngon canh. Hoa to
mau nau sam. Pai hinh chudng cd 5 rang.
Trang hinh chudng chia 2 mdi gbm 5 rdang cong,
phl nhiéu 16ng cd 2 mat. Nam nhi, trong dé c6
mot cai bé hon. Cay ra hoa vé mua ha. Qua
nang det dai 50 « 60 cm, hai mat I6i, lvng c6
canh. Hat det ¢c6 cAnh mdng phat trién vé mot
bén va c6 nhitng dwdng gan tod ra, dai 7 cm NUC hac
rong 3 cm trong gidng canh bwém mau trang Oroxylum indicum Vent.
nga. Cay moc rai rac nhiéu noi é nwdc ta.

Thu hai

BO phan dung la vo cay. vo sau khi béc thi duoc lam khoé ngay. V6 day trén
Iram, mdt ngoai mau vang nau, mat trong mau vang nhat, vi dang la loai tot.

Néu thu hoach hat thi hai nhirng qua da gia vao cudi thu, phoi khé dap lay
hat roi phO’I lai cho that kh6. Hat c6 vi dang khong mui. Trong y hoc co truyén,
hat Nic nac duoc goi la 1a Moc ho diép vi giéng nhw con buém bang go.1

Viphau

Vo than c6 16p ban gom nhiéu té bao hinh chir nhat. M& mém vé rai rac co
co cac dam mo clng va cac té bao chra calci oxalat hinh kim. Lép liber day cé
nhiéu dam soi x€p thanh hang déu dan xen ké véi cac 16p mach ray. Ngoai tia
rudt chinh, cac bd liber con bi cac tia rudt phu xé doi.

Bot

Bot vo than c6 mau vang, vi dang. Soi kinh hién vi thdy cac dic diém:
nhiéu sgi mau vang dau nhon. Nhirng ddm md cling gdm té€ bao nhiéu canh cé
dng trao ddi rd. Nhiéu tinh thé calci oxalat hinh kim. Cac manh ban.

1Méc = gb, hd diép = con buom
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Thanh phan ho& hoc

V& cay nlc nac duoc biét cd cac flavonoid la: chrysin va baicalein [Bose va
Bhattachanya, 1938], 7-O-methylchrysin, 5-hydroxy-4',7-dimethoxyflavon,
dihydrooroxylin A va oroxylin A; va 2 flavonosid la: dihydrooroxylin. A-7-O-
glucuronid, 5-hydroxy-7,2'dimethoxy-6’-/?-D-glucQpyranosyl flavon. Ngoai ra,
trong vd than con 1 dan chat naphthoquinon la dihydroiso-a-lapachon. [Babu
H.T. et al. Bioorg. & Med. Chem. Letters (2010) 20(1) 117-20]

Vién Duoc liéu thudc BO Y té€ Viét Nam nghién ctu vo cdy Nic nac Viét
Nam va da phan lap dugc 2 chét la baicalein va oroxylin A (1976).

Hat N(Oc nac cé chrysin, oroxylin A, baicalein, baicalein-6-glucosid va
baicalein-7-diglucosid (oroxylin B) [Mehta vaMehta, 1954; Chen L.J. J. ofCh.roma.tog.
A (2003), 998,95-105], Ngoai ra trong hat con c6 acid benzoic va acid béo.

La Nuc ndc cd chrysin, baicalein, scutellarein, baicalein-6-O-glucuronid,
baicalein-7-O-glucosid, baicalin (=baicaleiri'7-0-glucuronid), oroxylin B,
chrysin-diglucosid, chrysin-glucuronid, scutellarein-7-O-glucuronid. [Yuan Y.
Chromatographia (2008) 68(11-12); s. Sankara et al. 1972],

Tac dung va cdng dung

Cao chiét aceton va n-hexan cla vé than c6 tac dung bado vé da day, chdng
cac tac nhan gay loét (cao aceton manh hon cao n-hexan). Trong cac ilavonoid
clia vo than, dihydrooroxylin A-7-O-glucuronid, 5-hydroxy-7,2’dimethoxy-6’yi?-D-
glucopyranosyl flavon va chrysin c6 tdc dung manh nhéat (theo th¢ ty gidm
dan). [Babu H.T. et al. Bioorg. & Med Chem. Letters (2010) 20(1) 117-20]

HO o HO 0
Baicalein Chrysin R=R'=H
ScuteMarsin R =R'=OH
Oroxylin A R=0OMe, R = H
Cao chiét methanol clia qua NUc nac c6 tac dung chdng tac dong gay bién
di cia Trp-P-Itrén tht nghiém Ames. Chéat c6 tac dung chinh dwoc xac dinh la
baicalein vo6i ICso 2>78+0,15 JIM [Nakahara K. et al. Biosci. Biotechnol. Biochem.
(2001) 65(10) 2358-60]
Chrysin, baicalein va cac flavonoid khac trong Ndc néc c6 tac dung khang
viém, chéng di *ng khi dung & liéu cao.
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Vién Duogc liéu thuéc BO Y té Viét Nam co6 dwa ra ché phdm "Nunaxin" la
dang vién tlr cao NUc nac. Céc két qua nghién ctu dwoc ly cho thdy Nunaxin cé
tac dung:

- Ché pham co tac dung chdhg choang phan vé trén thé va trén chudt lang
néu duoc udng trong 7 ngay lién. Khong c6 tdc dung chdng choang do
histamin trén chu6t lang.

- Chdng viém di (rng trén tho va trén chudt cong trang.

- Khdng c6 biéu hién dc tinh.

Khéng chi dinh cho cac trwdng hop di (tng ndng va cép dién.

Ché pham "Nunaxin' duogc dé nghi ding trong cac bénh mé day so phat va man tinh,

vady nén, hen phé quan tré em thé nhe va trung binh.

Y hoc dan tdc dung hat dé chira ho lau ngay, viém phé quan, dau gan,
dau da day. Ngay uéng 2 - 3g. Dung ngoai dudi dang bot va ric lén vét 1o
loét, mun nhot.

HOANG CAM
Radix Scutellariae

Duwoc liéu 1a ré cdy Hoang cam - Stecuilaria baicalensis Georgi, ho Hoa
moi - Lamiaceae.

Dac diém thwc vat va phan bo'

Cay thudc thao, sdng nhiéu ndm, than cé
4 canh, 1a moc d6i, dai 1,5-4 cm, rong 3 - smm,
phién 14 hinh mac hep, gan nhv khéng cudng,
mép 1a4 nguyén va c6 16ng. Hoa moc hwéng vé
mdt phia & ngon. Ct mdi nach la c6 mot hoa.
Hoa hinh mdi, mau xanh lo.

Cay da dugc trong thi nghiém o6 Sapa
nhwng chuwa dugc phat trién. Vi thudc con
phdi nhap.

Thu hai
B6 phan dung la [é dugc thu hai vao mua
xuan hoac mua thu. Ré dwoc dao vé, bo ré con i
va than 14, phoi dén gan khé thi dap bd I6p v& Than mang hoa va ré Hoang cam
ngoai roi lai phCYi khé. stecullaria baicalensis
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Pac diém duoc liéu

Dugc liéu hinh chay trén to dudi nhd, co vét tich cha ré con, ¢ tho gb van,
dai 8 - 20 cm, dudng kinh 1 - 3 cm, mat ngoai mau vang tham, chat don dé bé,
mat bé mau vang, gilta c6 I6i mau nau hodc nhitng vun muc mau nau den, vi
dang. Khi bi &m, mit bé chuyén thanh mau xajih vang. Ré to, dai, rén chéc,
mau vang, da dwoc loai sach vo 1a loai t6t. N&u ré ngén, x6p, mét bé mau vang
tham 13 loai kém.

Bot Hoang cam
Mau vang, soi kinh hién vi thdy: mé mém véi té bao chira tinh bot, cac hat

tinh bot c6 dwong kinh 4 - Iliim c¢6 hat kép doi, kép ba; sgi hinh thoi dai 170 - |

230 jxm drng riéng l1é hay két v6i nhau thanh b6; té€ bao mo clng cd thanh day;
mach mang va mach diém.

Chébién

Hoang c&m duoc ngam nuéc mot lic vot ra dé dong mot dém cho meém roi
dugc thai lat phoi khd. Khong nén phei lau duéi nang to vi sé bi sam mau.

Trong y hoc cd truyén con ché thanh "tlru Hoang cam'* va ""Hoang cam than'.

Tdu hoang cdm: Hoang cam da thai lat dem phun rugu cho uét, tron déu, dung Ia

nhd sao qua, ldy ra phoi kho la dwgc. Cl 100g hoang cam thi dung 10 - 15g rwou.

Hoang cam than: Hoang cam da thai lat, dem sao Ira cho dén chay xém nhung van

con ton tinh, phun nuwéc vao, ldy ra phoi kho la dugc.

Thanh phan héa hoc

Ré Hoang cam c6 nhiéu flavonoid da dwoc phan 1ap va xéac dinh céu trac.
Cac chat quan trong la baicalein, baicalin, baicalein-7-O-glucosid, oroxylin A,
dihydrooroxylin A, oroxylin A-7-O-glucuronid, wogonin, wogor{in-7-0-
glucuronid, chrysin, skullcapflavon, scutellarein, scutellarin, 5,7,26-
tetrahydroxyflavanon. Ngoai thanh phan ilavonoid, trong ré hoang cam con co
tanin thudc nhom pyrocatechic (2 - 5%), nhua.

Than va 14 hoang cam ciing c6 flavonoid.

HO 0 HO O
Baicalein R=R, = H Scutellarein R=H, R, = OH Wogonin
Baicalin R=CGIc A, R, = H Scutellarin R=Glc, R, = OH
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binh luvgng

Dugc dién Trung Qudc qui dinh ham lugng flavonoid trong ré Hoang cam
khong dudi 4% tinh theo baicalin. Dinh lvgng bang phwong phap do pho ti
ngoai cla dich chiét & budc séng 279 £ 1 nm va tinh két qua theo E¥'mcua

baicalin la 673.

Téc dung
Hoang cam cé tac dung ha nhiét, lam gidm céc triéu chéng ctia bénh cao
huyét ap, tang strc va lam cham nhip tim, lam gidm co that co tron cta rudt, cé
tac dung an than va tac dung khang khuén.
Hoang cam duoc ding dudi dang ¢on thube - Tinctura Scutellariae - dé chita
bénh cao huyét ap, nhirc dau, mat ngd. Udng lau khong thay cé tac dung phu.
Baicalein cling dugc chiét xudt va chuyén thanh dang ester phosphat (dé
tang do tan) va dugc ding dé chira cac bénh di tng.
Y hoc ¢ truyén dung Hoang cam dé chita s6t, ho, ly, fa chay, mét do swng dau, chay
mau cam, mun nhot, thai dong khéng yén. Ngoai ra con chita viém da day va rudt.
Dung duéi hinh thic thudc sic véi lidu 12 g mdt ngay, ngudi 16n cé thé ding
30 - 50 g/ngay.

KIM NGAN HOA
Flos Lonicerae

Duoc liéu 1a nu hoa cd 1an mot s3"hoa da
né cla cady Kim ngan - Lonicera japonica
Thunb. hodc mot s&' loai Lonicera khac nhuw L.
dasystyla Rehd., L. confusa DC. ho Kim 'ngéan -
Caprifoliaceae.

Pac diém thuc vat

Loai Kim ngan L. japonica Thunb. la ioai
day leo, than to bang chiéc dtia dai t6i 9 - 10 m,
¢6 nhiéu canh, lGc non mau xanh, khi gia mau
dé nau.

L& hinh trieng, moc d6i, phién 14 réng 1,5
-5cm dai 3 -8cm. Cay quanh ndm xanh tuoi,
mua rét khong rung la do do con co tén 1a nhan
déngl Hoa mau 5, moc thanh xim 2 hoa 6 ké

Lonicerajaponica Thunb.

1 Nhan dong = chiu dyng mua dong.
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la. Hoa thom, khi moi n& c6 mau trdng, sau chuyén thanh vang. Vi trén cay
cling c6 hoa trdng va hoa vang nén maéi goi 1a Kim ngan. Trang hop dai 2 - 3 cm
chia lam 2 mo6i dai khéng déu nhau, mot moi réng lai chia thanh 4 thuy nhé.
Ndm nhi dinh é hong trang, moc tho ra ngoai. Qua mong hinh cau mau den.

Cay moc hoang & cac mién rirng nti nhu Cao Bang, Hoa Binh, Thanh Hoa,
Lao Cai... C6 thé tréng bang dam canh.

Thu hai

Kim ngan duoc thu hai vao mia ha khi hoa sdp né, Nu hoa duoc sdy kho
hodc x6ng sinh roi phoi khd.

Loai L. japonica Thunb. c6 trang dai 2 - 3 cm, dwong kinh 6ng trang phia
trén 3 mm, dudng kinh phia dugi 1,5 mm, nhiéu 16ng. Bau nhan.

Loai L. confusa Rehd. c6 trang dai 1.6 - 3.5 cm. dudng kinh 6ng trang
0,5-2 mm, c6 nhiéu léng. Bau c6 I6ng.

Loai L. dasystiia DC. c6 trang dai 2,5 - 4 cm, duong kinh Ong trang 1 - 2,5
cm, khdng 16ng. Voi nhuy cd nhiéu 16ng dai 6 phan dudi.

Thanh phan héa hoc

Trong nu hoa L. japonica c6 cac nhom hgp chét sau: cac dan chét cafeoyl
quinic, ilavonoid, ®ridoid va saponin.

Nu hoa Kim ngan c6 acid chlorogenic va cadc dong phan ctra né nhu: acid
cryptochlorogenic, acid neochlorogenic va cac acid isochlorogenic a, b va ¢ (3,4,
3,5- va 4,5-di-0-cafeoyl quinic). Ham lugng clia acid chlorogenic trong nu hoa cé
thé toi 6%

HO OH

Cac flavonoid trong nu bao gom: rutin, luteolin*7-0-/?-D-galactosid,
lonicerin 1 , hyperosid, luteolin-7-O-neohesperidosid,  tricin-7-0-/?-D-

1 Céc tai liéu trwéc day cho réng lonicerin ¢6 cau trdc luteolin-7-rutinosid (= scolymosid). Tuy nhién, khi so
sanh tryc ti€p lonicerin véi luteolin-7-0-/?-D-hesperidosid (Veronicastroside) vé cac dac diém phd, cac tac
gid Nhat [Iganaki I. et al. Yakugaku Zasshi'(1974), 94(4), 524-25] da két luan réng lonicerin chinh Ia
luteolin-7-O-"-D-neohesperidosid.
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glucospyranosid, ochna-flavon L, chrisoeirol-7-0-y!?-.D-hesperi-dosid>tricin-7-&-
/E£.D-nechesperidosid, chrysoeriol-7-0-y?-2)-neohesperi - dosid, avicularin va
quercetin. 3 chat dau c6 ham lugng cao nhat (voi ti Ié khoang 4,5:2:1). [Huang X
et al. Acta Pharmaceutica. Sinica (2005) 40(3), 285-88]
Ngoai ra, nu hoa L. japonicacon cd iridoid (loniceracetalid A, B, swerosid, centaurosid
va secoxyloganin), saponin triterpen thuéc nhém hedera'genin (lonicerosid A - c,
macranthoidin B), mt s6' chat carotenoid nhw ~-caroten, p -cryptoxanthin va
auroxanthin.
Than va la cling c6 flavonoid. La Kim ngan co6 cac iridoid la loganin, secologanin,
secoxyloganin, L-phenylalaninosecologanin, acid 7-0-(4-/?-Z)-glucopyranosyloxy-3-
methoxy-benzoyl)-secologalolic, 6’-0-(7or-hydroxyswerosyloxy)-loganin, (E)- va (2)-
aldosecologanin. Trong l& c6 enzym xdc tac cho sy md vong dé chuyén loganin thanh
secologanin. Ngoai ra, trong la con cé 12 saponin triterpenoid c6 phan genin la acid
oleanolic va hederagenin.

Kiém nghiém

Bot dwoc liéu c6 mau vang nau nhat, mui thom nhe, vi hoi ddng. Soi kinh
hién vi thdy: hat ph&n hinh cau mau vang, bén ngoai c6 gai, c6 3 16 ndy mam
rd. Long tiét gom 2 loai: mot loai dau hinh chuy cdu tao béi 20 - 30 té bao, mot
loai hinh cau cdu tao bdi khodng 10 té€ bao. Long che ché ddn bao, cling gom 2
loai: mot loai thanh day nhan ho&c hoi 16i, mot loai thanh méng, vét 16i rat ro.
Manh biéu bi canh hoa c6 nhiéu 16ng tiét va 16ng che chd, rdt nhigu 16 khi.
Pau nhuy gom té bao biéu bi 16i I1&n thanh 16ng, té bao phia dudi chita tinh thé
calci oxalat hinh cau gai. T& bao thanh trong bao phan c6 chd day hinh xoén 6c
hodc hinh cham.
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Pinh tinh
] Lay 5 g bot dwoc liéu cho vao binh dung tich 100 ml. Thém 50 ml con 95%,
lac ky roi dun céach thuy 15 - 20 phut. Loc, ¢ cach thuy dich loc dén khi con 5
ml (dung dich A).

Nhé 1 giot dung dich A 1én gidy thdm roi ho Ién binh dwng amoniac dam
dac, dung dich sé c6 mau vang dam hdn.

Lay 1 ml dung diqh A, thém 3 -4 giot HC1 dam ddc va mot it bt magnesi.
Pun cach thuy nhe va lac nhe, dung dich sé chuyén sang mau da cam.

Sac ky l16p méng

Theo Dwoc dién Trung Qudc, SKLM dugc ;huc hién véi silicagel H c6
chira carboxymethylcellulose. Mau dugc chiét bang methanol, hé dung moi
khai trién la hon hop butyl acetat - acid formic - nwoc (7:2,5:2,5 - 16p trén),
phat hién acid chlorogenic bang dén tir ngoai (365nm). Mau thi dugc sac ky
ddi chiéu véi chat mau.
Téc dung va cdng dung

Kim ngan c6 tac dung khang khuan trén mét so' vi khuan thudc cac chi
Staphylococcus, Streptococcus, Shigella, Salmonella va m6t s6'loai virus.

Swerosid dugce chirng minh ¢é tdc dung béo vé gan

Cac nghién ctru cling cho thdy Kim ngan cé tdc dung ngan can s tich tu
m& & bung.

Kim ngan dwoc dung chd yéu dé tri cac viém nhiém dudng ho hdp trén
nhw viém amydan, viém hong, viém thanh quan. Ngoai rd con dugc dung dé

diéu tri viém da, mun nhot, swng vU, viém rudt thira; tri ly triec trang, viém
mang két do siéu vi, cam.

Liéu dung: 6 - 15g c6 thé dén 30g.

Bai thu6c chlra mun nhot, di ¢ng:

Kim ngan hoa 10g, ké dau nguwa 4g, nuwdc 200 mi, sic con 100 ml, chia 2 1an udng

trong ngay.

Trung Quéc c6 bao ché dang thudc vién, mdi vién chira 100mg cao kim ngan, mdi lan

dung 2 dén 3 vién udng cach nhau 4 - 5 gio va dang thudc tiém déng 6ng chira 50mg

cao va thém 40mg wogonin.

Nguoi ta con ding canh va la Kim ngan - Caulis cum Folium Lonicerae. Y hoc cb
truyn goi 1a nhan déng ding hoic Kim ngan dang cong dung nhu hoa. Co6 thé thu hai
quanh nam. Liéu dung 10 - 30g.
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ACTISO
Folium Cynarae

Bo phan dung lam thudc 1a 14 cda cay actisd1- Cynara scolymus L., ho Clc
Asteraceae.

Péc diém thwc vat va phan bg"

Cay thudc thao, Ién. Vao nam thir nhat cay
c6 mot vong 14, 1a to dai co thé hon 1 m réng ¢
thé hon 50 cm, 14 xé sau thanh nhiéu thuy, mau
trdng nhat & mat dudi vi cd nhigu 16ng nhung,
gan 1a noi rd. Vao ndm thi 2 tlr gira vong l1a co
than moc Ién cao dén 1,50 m, phia trén cé phan
canh. Than mang la khéng cudng, nhé hdn, hoi
phan thuy hodc gan nguyén. Cum hoa hinh dau
to co duwong kinh 6 ¢ 15 cm, dugc bao boc bdi mot
bao chung 14 béc, hinh tring, cac 1a bic mam o
géc, nhon & dinh. D€ hoa nac mang nhirng
nhirng hoa hinh 6ng mau lo. L& bac non ding
lam thyc phdm. Qua déng mau nau sam, bén
trén c6 mao 16ng trang ong.
Cay cla vung Dia Trung Hai. Actisé thich _
hop & vung khi hau mat, dugc di thwc vao nwéc Cynara SOOymus
ta t¢r nhirng nam 1930. Hién nay duwoc trong
nhiéu & L4m Dong ldy cum hoa lam thwc pham ciling nhw lam thudc. Cay cling
da duoc trong & Sapa va thdy phat trién tét.

Trong trot thu hoach va ché bién

Nguoi ta trong bang cach ldy nhirng chdi nha I&n & gdc gia vao thang 3 - 4
roi trong vao cac manh dat dd cay blra va bén phan ky. Cacgbc trong cach nhau
1,75 m X1 m.

Theo mot so'tdc gid thi 14 thu hoach vao nam th® nhdt trén nhitng cay
chwa ra hoa vao mua ha la loai t6t. Nhung trong trong trot trong nwéc hién
nay, ngudi ta thwong thu hoach 1a sau khi da hai cum hoa lam thyc pham
vao mua thu.

Duoc liéu c6 vi dang.

L& actiso chira rat nhiéu nwéc nén viéc lam khd rat khé khan. Néu kéo dai viéc phoi
sdy thi duoc liéu bi kém phdm chéat do cac hop chét o-dihydroxyphenol trong cay bi
oxy hoa cac enzym oxydase c6 san trong cay. Viéc 6n dinh duoc liéu dé diét enzym chi

1 Tén actisd bat ngudn tir chit artichaut, tén tiéng Phap cla loai nay.
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thuc hién dé dang khi nguyén liéu c6 it. Trén qui méd san xudt I6n, viéc thu hoach
dugc tién hanh nhu sau: thu hoach vao mua ha khi tréi néng réo, loai bd gan chinh &
gitta (vi phan nay chira it hoat chét ma lai chiém khéi lwgng Ién clha 14) thai nhé roi
lam khdé nhanh & nhiét do 40°C. Néu phoi sdy tét thi dugc lieu gitr dugc mau xanh
sang (& mat trén |4).

Duoc lidu dé déng sau khi thu hoach hoac sdy 6 niliiét dd qua cao bi bién thanh mau
nau nhat, hoat chat bi gidam nhiéu thi khéng nén dung.

Thanh phan hoéa hoc

Thanh phan chinh cla I actiso 1a cac acid phenol dan xuét tir acid caffeic.
Ham lugng céac acid nay cé thé t&i 6% trong la kho. Ngoai ra con co cac dan chét
sesquiterpen lacton v6i ham legng cd thé tdi 5% va cac flavonoid (0,35 - 1,0 %).

Trong céc acid phenol, cynarin dugc coi la hoat chét chinh da dugc céc tac
gid nguwdi Y phan 1ap 6 dang tinh khiét (1954). Phan t& cynarin c6 day ndi
depsid, n6 la diester caffeic clia acid quinic. Trong l& twoi cynarin ton tai dang
dicaffeoyl-I,3-quinic. Trong qua trinh chiét bang cach sic v6i nudc, chit nay sé
chuyén thanh acid dicaffeoyl-1,5-quinic. Chéat sau da duwgc téng hop.

Cynarin la chat két tinh khéng mau, quay trai, hoi tan trong nwoc lanh,
tan nhiéu trong nuéc néng, tan trong cac loai alcol. Cynarin la mét acid yéu,
trong dung dich kiém c6 mau vang va khéng bén. Cynarin khir bac nitrat & moi
truong ammoniac va khiv ferric ferricyanid. V6i natri nitrit va natri molybdat,
cynarin cho mau do, thudc thir nay cho mau véi cac dan chét o-dihydroxyphenol.

HO

Cynarin (Acid 1,3-dicafeyl quinic)

Bén canh cynarin, trong actisd con ¢ acid caffeic (= 3,4-dihydroxy cinnamic),
acid chlorogenic (= add 3-O-caffeoyl quinic) va neochlorogenic (= acid 5-O-caffeoyl
quinic). Nguoi ta con phat hién thay trong Ia kho c6 acid 4-0-cafeoyl quinic va acid
I-O-caffeoyl quinic; hai chat nay khong c6 trong dich chiét 1a tuoi. Cac ilavonoid
cling la nhirng hoat chat dang chi y trong actisd. Cac flavonoid trong la actiso la
nhitng dan chat clta luteolin nhu cynarosid (= luteolin-7-D-glucopyranosid),
scolymosid (= luteolin-7-rutinosid) va cynarotriosid.
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HO Acid cafeic

Acid chlorogenic OH Acid neochlorogenic

Luteolin R=R'=H

OR' Cynarosid R=Glc, R'=H
Scolymosid R =rutinose, R'=H
Cynarotriosid R = mtinose, R'= Glc

Bang sic ky gidy 2 chigu v6i cip hé dung méi: acid acetic 25%, n-butanoi-acid acetic-
nwoc (4:1:5), hién mau bang cac thudc thr nhw dung dich NaOH trong methanol,
dung dich nhém sulfat 10% trong nuwéc, FECI3 trong con etylic hay dung dich chi
acetat 1% trong methanol cé thé phat hién dwoc 7 vét flavonoid trong l4 actis6.

Céac sesquiterpen lacton trong actisd gdbm c6 cynaropicrin la thanh phan chinh,
dehydrocynaropicrin, grosheimin, cynarotriol va cac chat khac. Cynaropicrin la ester
cla acid a-hydroxymethyl acrylic véi mot sesquiterpen lacton nhém guaianolid, c6 vi
déng. Ham lwong cynaropicrin cao nhét trong la non.

Ngoai ra, trong actisd con cé cac thanh phan khac nhw chat nhay, pectin, acid malic,
cac sterol (B-sitosterol, stigmasterol), alcol triterpenic (taraxasterol va
P-taraxasterol), mft sapogenin (= cynarogenin), tanin va inulin,

.L& béc cha hoa actisd c6 chira mot lwgng dang ké cac fructan. Ham lugng cé thé toi 3%
trong nguyén liéu tuoi. Fructan cla actisd c6 mic do polymer hoa la 46, cao so vGi cac
fructan trong cac loai thwc vat khéac. Trong ré, hoa va qua actisd trudng thanh khong
c6 cynaropicrin [Schneider G. et al. Planta Med. (1974) 26: 174-183].

Sac ky

Dé xac dinh cac chat polyphenol, Paris tién hanh sic ky gidy, theo phuong
phap khai trién di xuéng trong 10 gid v6i dung moi la HC1 0,1N. Dung thu6c
tht Bartonl cac polyphenol khit cho cac vét mau xanh. Rf cla cynarin nam
trong khoang 0,30 - 0,35.

C6 thé tién hanh sic ky l6p mong véi chdt hdp phu 1a silica gel G. Dung
moi khai trién la iso-amyl alcol - MeOH —nuwéc —acid acetic (4:1:1:1). Thudc
thtr phat hién la dung dich natri acetat 30% trong acid acetic 10% (a); dung dich

1 Thu@c thir Barton la hén hgp méi pha clia dung dich st chlorid 1% va kali fericyanid 1%.
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natri nitrit 40% (b) va natri hydroxyd 10% (c). Phun lan luot cAc dung dich theo
th( tw trén. Cac vét cho mau hong.'

binh lvgng

Theo hdng Rosa Phytopharma,1céac dan chét o-dihydroxyphenol trong cao
khdé duwoc dinh lwvgng nhu sau: can chinh xac khoang 0,80g cao, cho vao 6ng ly
tam. Thém 10 ml nwoc cat, lac deu. Thém tiép 20 ml dung dich chi acetat 10%,
Iac deéu rdi ly tam véi van téc 3000 vong trong 15 phit. Gan bé 16p nwéc, thém
vao can 5 ml dung dich acid acetic 10% va 25 ml dung dich HS041 N. Chuyén
toan bd vao binh dinh méc 100 ml, dat trén may lac va lac trong 1 gio. Thém
nwéc dén vach. Trich 20 ml dung treo roi ly tdm véi van téc 3000 vong/phat
trong 15 phut. Lay chinh xac 2 mi dich trong phia trén, cho vao binh dinh mic
50 ml, thém methanol cho dén vach. Do mat dd quang voi may quang phé &
buwéc séng 325 nm. cla dung dich cynarin & buéc song 325 nm la 616.

Hién nay, trong gido uich véi hdng R(da, cao xudl klidu klidiig (uue dlioéi 3,5% cynarin
trong cao khd. Trong giao dich thwong mai, nguoi ta con khéng ché ham luvgng chlorid
¢6 trong cao. Binh luvgng theo phuong phap két tda chlorid & méi trwdng acid nitric bai

1 dung dich bac nitrat 0,IN thira, roi chuan dd bac nitfat thira béng dung dich

ammonium thiocyanat 0,1N sau khi thém dung dich phén sat ammoni 10%.

C6 thé dinh lwgng cac hdp chét phenol trong actisd bang mat do ké trén
cac vét sau khi da tach bang sic ky gidy nhw da noi & trén, so sanh voi cac hoat
chét déi chirng hodc co thé cat cac vét ra hoa tan hoat chét rdi dinh lugng bang
SO mau VvGi cac thudc thir ndi & phan sac ky.

L4 la bd phan chira nhigu hoat chét polyphenol, phién 14 c6 ti 1& hoat chat
cao hon cudng (hon 10 1an) nén can bé cudng di; 14 non chira gap doi la gia, dinh
I4 nhiéu hon goc 14 va 1a cla cay chua ra hoa nhiéu hon cay da ra hoa. Néu sy
dugc liéu cao qua 40°c thi cynarin c¢6 thé mat di gian 80%.

Né&u phoi sdy t6t thi thanh phan cac dan chét cla acid caffeic cd thé dat
duwgc nhu sau: cynarin 0,4 m0,52%, acid chlorogenic 0,82 - 0,95%, acid cafeic
0,20 - 0,50% tinh theo duwoc liéu kho.

Bd mén Dugc liéu, Bai hoc Y Duoc Tp. HCM da nghién clru qui trinh chiét
sau khi On dinh 14 twoi bdng nhiét va loai tap dé c6 mot loai cao bao toan duoc
hoat chat, dat tiéu chudn xudt kh&du. [Ngbé Van Thu va cs. 1984]

Tac dung va cédng dung

Cay actisd d4 duoc nhan dan chau Au st dung tir 1au dé chita cac bénh soi
bang quang, phu thiing, cac bénh vé gan.

Tac dung tang tiét mat (lwgng mat c6 thé tang gép 4 lan) cla cynarin da
dwgc chitng minh tlr nam 1931.

1 Rosa-Phytopharma Laboratoires - hdng san xuédt ché phdm Chophytol* cé thanh phan hoat chat tir
actiso.
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Nhiéu cong trinh nghién ctu da lam sang té cac tdc dung cla actis6: phuc
hoi té bao gan, tdng chirc nang chéng chat doc cla gaii, phong ngira bénh xo vita
dong mach, lam ha cholesterol va thong tiéu.

Cynarin la hoat chat quan trong nhwng cac chéat khac nhu céc ilavonoid,
céc acid cafeic va chlorogenic... cling c6 tdc dung hiép dong.

& Phap, lvgng actisé hang nam tiéu thu ién t6i hon 1000 tdn 14 twoi va
hang trdm tan 1a kho. Xi nghiép Dwoc Lam Bong ti€p thu qui trinh chiét xuat
clra Dai hoc Y Dugc Tp. HCM. d& bao ché dang thu6c vién bao c6 hoat chat
giong nhw Chophytol® clia Rosa - Phytopharma.

Dang dung khac don gidn cla actisd la cao mém (nwéc) voi lieu 0,20 - 2g.
C6 thé dung dwéi dang thudc hdm, dung riéng hodc phdi hop véi cac thudc thong
mat va lgi mat khac. Hién nay, trén thi trudng c6 cac dang tra hoa tan hodc tra
tai loc do nhiéu don vi san xuat.

Hoa tuoi actiso dung lam thuc phdm hodc thai thanh lat phoi kho sic uéng
thay tra. Ré cling dwgc thai 14t phoi khé va dung nhu hoa.

DAU

Duoc dién Viét Nam rv ghi 4 bd phan dang l1a vo ré, canh, 14 va qua cay
Dau - Morus alba L., ho Dau tdm - Moraceae.

Pac diém thwc vat va phan k"

Cay nho cao 2 - 3m khi tréng & rudng dau
do throng xuyén bi hai 14, nhung néu dé cay
phéat trién lau ndm cd thé cao 6 - 7m hodc hon.
L4 hinh triing hay chia thuy, moc so le, cd 1a
kém. Mép 14 khia rdng. Hoa don tinh clng goc.
Hoa dyc moc thanh béng co6 4 14 dai, 4 nhi. Hoa
cai cling moc thanh bbng va c6 4 1a dai. Qua
phitc, mong nuwdc, khi chin mau do rdi chuyén
sang mau tim sam.

B6 phan dung Déau. Morus aJto L

Nhiéu bd phan cta cdy Dau tam - Morus
alba L., ho Dau tam - Moraceae, duoc dung lam thudc.

V6 ré dau (Tang bach bi) - Cortex Mori Radicis. Ré dugc dao, rira sach,
bdc 1ay vo va phoi khé. Khi dung cao sach 16p ban bén ngoai, thai nho, tdm mat,
sao cho dén khi hét dinh tay.

La dau (Tang diép) - Folium Mori. Hai 1&4 banh té phoi kho.
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Qua dau (Tang tham) - Fructus Mori. Hai qua chai dd, do chin, sdy kho.

Canh dau (Tang chi) - Caulis Mori. Canh non ¢6 dutong kinh 0,5 - 1,5 cm
dwoc thai méng, phoi kho.

Ngoai ra, ngudi ta con dung t6 con sau ky sinh trén cay dau goi la tang
phiéu tiéu va mot loai tam gdi moc trén cay dau goi la tang ky sinh.

Duoc dién Trung Quéc ciing ghi 4 bd phan ding la vo ré, canh, l4 va
qué dau.

Thanh phéan hoéa hoc
Vo ré
Thanh phan duoc quan tdm nhidu trong vé ré la cac dan chét prenyl

flavonoid. Trong do6, cac chat chinh la mulberrin (0,15%), mulberrochromen
(0,2%), cyclomulberrin, cyclomulberrochromen.

Céc prenyl fiavonoid khé&c la: morusin, cyclomorusin, kuwanon A-C, G, s,
oxydihydromurosin, mullberrosid c, eudraflavon B hydroperoxid,
oxydihydromorusin, leachianon G. [Nomura T. et al. Chem. Pharm. Bull. (1978), 26(5) 1394-02;
rhidl 1453-58; Du Z. et al. Phytochem. (2003) 62(8) 1235-38 ]

Ngoai ra, vo ré dau con co cac coumarin la scopoletin, umbelliferon; mét sé dan chat
benzofuran nhw mulberrofuran A, albanoi A, B; acid betulinic, 4-acetyl amyrin; mot
glycoprotein la moran A; tannin; polysaccharid va mgt sé thanh phan khéc.

Canh

Trong canh dau c6 céc ilavonoid nhuw morin ("s*~."-pentahydroxy
flavon), dihydromorin, dihydrokaempferol, mulberrin, mulberrochromen, cyclo-
mulberrin va cyclomulberrochromen.
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Ngoai ra trong canh con c6 tetrahydroxybenzophenon, maclurin (=
2,3',4,4' 6-pentahydroxybenzo-phenon) va acid betulinic.

Tetrahydroxy benzophenpn R = H
Maclurin R = OH Morin

La

Trong la dau c6 cac flavonoid nhu quercetin, moracetin (= quercetin-3-
triglucosid), quercitrin (= quercetin-3-rhamnossid), isoquercitrin (= quercitrin
-3-glucosid), astragalin, quercetin 3-0-(6"-0-acetyl)- P-D'glucopyranosid,
rutin, quercetin 3-0-/?-D-gluco-pyranosyl-(I->6)->0-D-glucopyranosid, quercetin
3,7-di-0-/?-Z)-glucopyranosid, kaempferol 3-0-/~Z)-glucopyranosid, kaempferol
3-0-(6"-0-acetyl)-/?vD-gluco-pyranosid, roseosid va cac dan chéat prenylflavan
(xem cdng thtrc).

Y R2oy ~/0O R 3

/0. JI R){’? (%R! =RR=HR3=Me
1 (2): RL=Me, R2Z=R3=H
I I (3): RL=R3=H, R2=Me
Cac prenylfiavan trong la dau
Ham lwgng quercetin aglycon trong 14 dau dugc xac dinh vao khodng 0,45%.
[Suntornsuk L. et al. Electrophoresis (2003), 24(7-8), 1236-41]

Ngoai ra, trodg vo ré con cé cac coumarin nhw umbelliferon, scopoletin, scopolin; cac
thanh phan khac nhuv mullberrosid F, benzyl-D-glucopyranosid, carotenoid,
trigonellin, adenin, amino acid, acid chlorogenic va urease.

Qua

Qua dau giau hop chédt anthocyanin l1a nhitng séc t6 lam cho qua c6 mau
dd tim khi chin. Céc anthocyanin chinh trong qud la cyanidin 3-rutinosid,
cyanidin 3-glucosid

Ngoai ra trong qua con c6 cac vitamin Bl, B2, ¢ va cac ioai duong.

Tac dung va cdng dung

Vo ré
Dich chiét nw6c cla vo ré khi tiém tinh mach thé thdy co tic dung ha
huyét ap rd, tdc dung nay bi can tré khi tiém atropin. Dich chiét con c6 tac dung
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ha duong huyét trén chudt thi nghiém gay tiéu duong bang streptozicin. Ngoai
ra, vé ré con c6 tac dung an than. Dich chiét vé ré dau co tac dung lam trang da
do rc ché enzym tyrosinase.

Morusin dwgc biét c6 hoat tinh cao chong dong té bao ung thw murin
leukemia P-388 v@i ICso 3,1 lig/ml. [Suhartati T. Eur. J. ofSci. Res. (2009) 38(4) 643-48]

Leachianon G c6 tac dung trén virus herpes simplex véi ICgo 1,6 iig/ml,
mulberosid ¢ co6 tac dung yéu hon véi ICso 75,4 |ig/ml. [Du z. et al. Phytochem.
(2003) 62(8) 1235-38 ]

Moran A c6 tdc dung ha dwong huyét, albanol A c6 tdc dung ha huyét ap,
mulberrofuran A cé tac dung khang vi khudn gram duong,

Polysaccharid co tac dung digu bién mién dich.

Trong y hoc ¢ truyén vo Ré dau dung lam thudc chita ho, hen suyén,
kho thd, thudc thong tiéu. Ngay dung 6 - 12 g, c6 thé ding dén 40 du¢i dang
thudc sac.

Canh

Mullberrin va chdt chiét clia canh dau non c6 tdc dung Gc ché tyrosinase
c6 thé (ng dung trong my pham lam trang da. Tac dung cla (¢ ché tyrosinase
mullberin con cao hon cd acid kojic va arbutin v&i IC5lcta cac chat lan luot la
0,50; 5,82 va 65,20 ig/ml. [Kimet al. us Patent 6.071.525}

Y hoc ¢ truyén dung lam thudc chita viém khop, tay chan té bai.

La
Dich chiét l1a dau co tac dung ha dudng huyét nhu vo ré da noi & trén.

Céc flavonoid cua la dau cé tac dung chong oxy hoa va lam giam cac ton
thwong do xo cirng mach. Chat cé tadc dung chinh trong xo cling mach dugc xac
dinh 1a quercetin 3-(6-malonylglucosid). [Enkhma B. et al. J. Natur. (2005) 135, 729-34]

Dich chiét 14 dau ciling c6 tdc dung Gc ché enzym tyrosinase. Mot trong
nhirng chét cé tac dung dugc biét 1a mullberrosid F (1C%0 68,3 Jig/ml). Chat nay
cling c6 tac dung chdng oxy hoa trén goc tv do superoxid. [Lee H.s. et al. Biol.
Pharm. Bull. (2002) 25(8) 1045-48]

Y hoc ¢ truyén dung 1a dau lam thudc chira duong ho hép trén, ho khan,
chong mat, nhirc dau, viém mat, mat mo. Ngay dung 6 - 18 g.

Qua

Céac anthocyanin la nhitng chat chéng oxy hoa manh, tang trvong luc va
bdo vé thanh mach, khang viém, bdo vé té bao gan va tang cwong thi lyc. Cac
anthocyanin trong qua dau cé tac dung trc ché sy di can va xadm nhap clia dong
té bao ung thu pho6i ngudi [Chen p. et al. Cancer Letter (2009) 235(2), 248-59].
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Y hoc ¢6 truyén dung Iam thudc b, chita cac truong hop mat mo, kém nga,
chéng mat, bi ti€u va dai tién. Ngay dung 12 - 20 g.

BACH QUA
Folium Ginkgo <
Bo6 phan dung la 14 cay bach qua Ginkgo biloba L. Ho Ginkgoaceael

Piéc diém thyc vat va phan bo"

Cay Bach qua (con dugc goi la Ngan hanh)
la mot loai thwe vat ¢d xwa nhat (da xudt hién
cach day 200 triéu nam), duogc coi la loai héa
thach s6ng con ton tai.

Cay c6 ngudn gbc Pong A (Trung Quéc,
Nhat Ban) nay dugc tréng & nhiéu noi thudc
Chau Au, Chau My. Cay duoc trong nhw 1a cay
cdnh trong cong vién hay ven duong.

Thu héi ché bién

Theo dugc dién MY, 14 Bach qua dwoc dung
khong duoc cd qua 3% canh va 2% tap chat hiru
co khac. L4 phdi chra it nhdt 0,8% davonol
glycosid [USP 24-NF19, 1999 Duoc dién Dugc  Bach qua - Ginkgo biloba L.
thdo Anh yéu cau cé khong dudi 18% chat chiét
dugc. [BHP, 1996]

Thanh phan héa hoc
P4 co6 rat nhiéu nghién ctru vé thanh phan hoa hoc, tiéu chudn hoa duoc
liéu va tac dung duogc ly clia 14 Bach qua trong hon 30 nam qua.

Thanh phan chinh cta |4 Bach qua gom c6 cac hgp chét terpen ma quan
trong nhét la cac diterpen lacton va céac ilavonoid. Ngoai ra, 14 Bach qua con
chra mot s3'cac hop chat khac nhu sterol, acid hitu co (nhw 6-hydroxykynurenic
- 6-HKA). [Leung and Foster, 1996; Grasel and Reuter, 1998]

L& Bach qua c6 chita cac dan chét diterpen lacton c6 cd'u tric dac treng
cla bach qua. Céc chat c6 hoat tinh bao gdm ginkgolid A, B, ¢ [Budavari, 1996], J
va M [Huang, 1999; Leung and Foster, 1996] va mot sesquiterpen la bilobalid.
[Boralle etal., 1988; Leung and Foster, 1996; Huang, 1999]

' Tén Ginkgo duoc Englebert Kaempfer, Bac si phau thuat ngudi Bic, st dung lan dau tién, phién am tir
tén ti€éng Nhat c6 clia cay nay.
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R1 R2 R3
Ginkgolid A OH H H
Ginkgolid B OH OH H
Ginkgolid ¢ OH OH OH
Ginkgolid J OH H OH
Ginkyuiiu M H OH OH

Bilobalid Cao ginkgolid

Flavonoid trong Bach qua thuéc nhém flavonol v6i cac chdt chinh Ia
kaempferol, quercetin va isorhamnetin. Ngoai ra con cd iuteolin va tricetin. Cac
biflavon trong d6 chi yéu la bilobetin [Gobbeto et al., 1996, ginkgetin,
isoginkgetin [Huang, 1999, Leung and Foster, 1996] va sciadopitysin; cac dan chat
catechin, proanthocyanidin.

Cao kho bach qua duoc chiét bang hon hop aceton - nwdc voi ti & trung
binh 50:1 clita kliodng 22 - 27% ilavonol giycosid (quercetin, kaempferol, va
isorhamnetin); 5 - 7% terpen (trong do6 c6 khodng 2,8 - 3,4% ginkgolid A, B va C;
2,6 *3,2% bilobalid) va khéng qua 5ppm céc acid ginkgolic.

Cao chiét chudn hoa tlr Ia Bach qua duoc biét va nghién cru nhiéu nhat 1a EGb 761.1

EGb 761 la cao khd 35 « 67:1 cla 14 kho Bach qua duwoc chudn hoa v6i ham lwgng

flavonol glycosid clia bach qua la 24% voéi cac chat chinh la quercetin, kaempferol,

and isorhamnetin va 6% cac terpenlacton véi cac chat chinh la ginkgolid and
bilobalide. [DeFeudis, F.v. Ulistein Medical Verlagsgesellschaft 1998], Mdt s6 cao chiét chudn hoa
khac c¢6 ham lwvgng twong (ng clia cdc nhém hgp chat nay la 25% va 6% Cac béo céo
1am sang cho thay cac cao chiét khéng dugc chudn hoa co thé cho cac mirc do tac dung
khac nhau trong cac thlr nghiém. Theo quy dinh clia Co quan Lién bang vé Thuoc va

Thiét bi Y té Burc, cac cao chiét Bacl) qua phai c6 ham lwgng clia cac acid ginkgolic

khong dugc qué 5 ppm.

Tac dung va cong dung

Céc tac dung dugc ly ciia Bach qua chd yéu la do tac dung hiép luc cla cac
thanh phan c6 trong dé, cac chat tinh khiét khong c6 dwgc cac tdc dung gidng
nhuv cao toan phan [Drieu, K (In: Rokan (Ginkgo biloba) Ed. Funfgeld E.W., Springer
Verlag, 327-345, 1983), Cac thir nghiém duoc ly da cho thay Bach qua b cac tac
dung sau day da dugc Hoi dong E2chédp thuan:

Trén than kinh, cao chiét Bach qua cd tdc dung ¢ ché trén thwc nghiém
st tién trién va thlGc ddy sw hoi phuc cla phl ndo do ddc chdt hay ton thwong,
giup diéu hoa chuyén hoa nédng lwgng cla ndo. Cao Bach qua (c ché su suy
gidm cac muscarinergic cholinoceptor va a-adrenoceptor lién quan téi tudi tac,
cling nhv kich thich sy thu nhan cholin & ving duéi ddi (hai ma - hippocampus).

1 San phdm cla hang Willmar Schwabe Pharmaceutical Co. tai Karlsruhe, Buc.

2 HOi dong chuyén gia clia chinh phi Cong hoa Lién bang B¢ (tir 1978) chiu trach nhiém vé danh gia tinh
an toan va hiéu qua cutia cac duwgc liéu va thudc dugc liéu sir dung 6 Burc.
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Cao chiét cling lam cai thién sw dung nap tinh trang thiéu oxy, dac biét & md
ndo; gia tdng hoat dong nhan thic va khad nang hoc héi; giam phu véng mac va
céac tén thwong té bao trong vong mac.

Céc tac dung trén mach va tuan hoan mau cla Bach qua bao gom: diéu
hoa trwvong Iuc ctia mach, lam gidn mach trong céc trudng hep bi co mach, tang
trvong lvc mach méau trong nhirng treong hop gidn mach bat thwong; chong
thdm thanh mach; cdi thién ddc tinh huyét dong cla mau; cai thién sy tudi
mau, dac biét 6 cac mao quan; tc ché sy két tap ti€u cau va huyét khoi va co cac
dac tinh chdng thiéu méu cuc b6 va phu né.

Cao chiét Bach qua c6 tac dung dap tat cac goc tv do, Iam bét hoat cac géc
ty do doc hai cla oxy, (c ché sy peroxi hod mang té bao, gilp duy tri tinh
nguyén ven va tinh thdm cla mang té bao. [Pincemail and Deby, 1988]

Ngoai ra, mét s6 tdc dung dugc ly clia cac nhém hgp chét trong Bach qua cling da
dwoc xac dinh.

Céc ginkgolid co tac dung d6i van voi yéu to hoat hoa tiéu cau (PAF), ginkgolid A, B
va bilobalid cé tdc dung bao vé than kinh.

Tac dung tang cwong nhan thirc clia Bach qua la do tac dung gia tang gidi phdng cac
catecholamin va cac chat trung gian dan truyén than kinh, tc ché viéc thu nhan cac
epinephrin, norepinephrin, serotonin hay dopamin, bdo vé cac enzym catechol-O-
methyltransferase va monoamin oxidase trén ndo cla cac flavonoid trong Bach qua.
[Van Beek et al, Fitoterapia 49(3): 195-244, 1998]

Cao chiét Bach qua c6 doc tinh rat thap voi LD dwong ubng 6 chudt nhat la 7725
mg/kg trong lwong co thé. Sinh kha dung clia céac terpenoid trong Bach qua la 98-100%
doi v6i ginkgolid A, 79-93% d&i voi ginkgolid B va it nhat la 70% d6i véi biltibalid. Cao
chiét khoéng cd tac dong gay bién di, ung thu hay doc tinh sinh san. [DeFeudis, F.V., Ullstein
Medical VerlagsgeseUschaft 1998]

Cac nghién cttu 1am sang da chirtng minh réng cao chiét Bach qua véi lidu hang ngay
120 - 240 mg c6 kha nang cai thién cac hoi chirng lién quan tdi thiéu nang ndo nhuw
mat tri nhg, tram cam, U tai trong vong 8 - 12 tuan [Vorberg G, Clin Trials J 22:149-157,
198S; Rai et al., Curr Med Res Opin 12(6):350-355, 1991]. Nhiéu triéu chirng & ngudi lon tudi
dwoc cdi thién khi dung EGb 761 [Warburton DM, (In: Rokan (Ginkgo biloba) (Funfgeld EW. ed,
Springer Verlag, 327-345, 1988]. Cac nghién ctu 1am sang mu ddi, QO kiém soat cho thdy
cao chiét Bach qua co tac dung lam cham sy phat trién ciia bénh Alzheimer so voi
placebo [Hofferberth B.,Hum Psychopharmacol. 9:215-222* 1994; Le Bars P.L. et al., JAMA 278(16):1327-
1332, 1997; Kanowski s. et al., Phytomedicine 4(1):3-13, 1996].

Céc nghién ctru lam sang cling chirng minh hiéu qua clia cao Bach qua trong bénh
nghén dong mach ngoai vi. [Blume et al.. 1998]

Trén nguoi, kha dung sinh hoc tuyét déi dwong udng clia cao Bach qua chudn hoa la
98—100% vGi ginkgolid A, 79-93% vobi ginkgolid B va t6i thiéu la 70% vai bilobalid.
Cao chiét chudn hoa c¢6 doc tinh rét thap voi LD trén chudt nhat 1a 7725 mg/kg
dwong udng va 1100 mg/kg dwong tiém tinh mach. Cao chiét khong gay bién di, ung
thu hay doc tinh trén sinh san [DeFeudis, 1998].
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Cao chiét Bach qua dwoc chi dinh diéu tri trong cac triéu ching sau:

- Giam tri nhé, ma't tap trung, tram cam, U tai, nhirc dau; cac hoi chiing sa
st tri tué.

- Gilp gidm dau don trong di lai trong bénh nghé&n dong mach ngoai vi.
- Chéng mat va U tai c6 ngudn géc mach mau va G tai.

Theo T& chitc Y té€ thé gidi, cao Bach qua con dwoc ding trong cac bénh
Raynaud, Crocq va héi ching viém tinh mach. [WHO, Monographs on Selected
Medicinal Plants, Vol.l, 1999]

Liéu dung trung binh cla cao Bach qua chudn hoa la 120 - 240 mg chia 2
- 3 1an/ngay.

Cac ché pham Bach qua thuong gap trén thi treong la Tebonin®, Tanakan®, Rokan®,
Kaveri® Bilkan, Cebrex, Giloba, Ginkgo-E. Trong nuwéc c6 ché phdm OPCan cua cong
ty OPC va mot vai ché phdm khac trong thanh phan cé cao chiét bach qua. Céc san
pham cla bach qua thudc loai ban chay hang dau trong cac san phadm thudc ngubn
g6c tw nhién & chau Au (d3c biét tai Birc) hay cac san phdm bé sung dinh dwéng tai
thi truong My. [Leistner E. et al. J. Nat. Prod., 2010,73(1),86-92]

cuc Gal
Fructus Silybi mariani

Duoc liéu la qud chira hat chin khé khéng con mao I6ng cla cay clc gai -
Sylibum marianum (L.) Gaertn. (= Carduus marianum L.) ho Clc (Asteraceae).

Pic diém thuwc vat

Clc gai la loai cay thdo, dang cay map,
s6ng hang nam hay 2 ndm. Than cao t6i 1,5 m.
L& to, moc cach, mau xanh dam, béng voi cac vét
mau trdng doc theo cac gan la. Phién 14 & gbc xé
thuy nhon, kiéu 16ng chim, phién 1a & ngon hinh
trtng dao. Mép la gOn séng c6 gai sic nhon.
Than va la c6 nhya ma trang.

Cum hoa dau Ién, rong 3 - 8 cm moc ddn
doc & ngon. L& bic mau xanh mép c6 4 - 6 gai
nhd & mdi bén, dau thudn nhon, tan cung bang 1
gai Ién, nhon. Hoa hinh éng, mau tim dd. Hoa c6
5cénh hoa, 5 nhi va bdu mot 0 v&i 2 14 nodn va 2
voi nhuy phinh & g6c. Mua hoa tlr thang 6 -
thang 8 cla nam thirc 2. Qua bé mau den bdng
c6 vién vang. Hat c6 mau den nau béng hay nau
xam mo, 6 dau mdi hat c6 mot mao 1ong trang.
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Phan b0, trong trot

Cay c6 ngudn gbc Bac Phi, Nam Au va Trung A dugc di theec vao Trung
Au, Bac My, Nam MY, tc va Trung Quéc. Gan day, cay da duoc di thuc vao Viét
Nam (Sapa, Tam Dao va Da Lat) va phat trién kha tot.

Thu hai, ché bién
Thu hai cay va cac cum hoa roi phoi kho, khi can dap ldy qua.

Thanh phan héa hoc

Thanh phan hod hoc chinh cla hat clc gai la cac flavonoid, chiém khoang
1,5 - 3,0%, cac hop chat phenol khac (0,04%, gom co6 coniferylalcohol dimer,
dehydro diconiferyl alcohol). Ngoai ra, con c6 dau béo (20 - 30% trong d6 chu yéu
la cac glycerid cUa acid linoleic), phytosterol (0,6% gom c6 sitosterol, campesterol
va Rtigmasterol), acid amin (tyramin, histamin), va protein (20 - 30%).

Céc hoat chat chinh trong hat clc gai la cac flavonlignan, dugc goi chung
du6i tén silymarin, dugc phan lap tir nhitng nam 1960, chiém 1,5 - 3,0 %.
Silymarin c6 thanh phan chinh gdm: 2 cap dong phan diastereomer voi ti 18 1:1
la silybinin (= silybin) A va B va isosilybinin A va B, silychristin va silydianin.

Céc flavolignan khac da biét bao gdm 2,3-dehydrosilybin va 2,3-dehydrosilychristin.
(WHO monographs on. selected medicinal plants, Vol 2]

Taxifolin (2,3-dihydroflavonol) cling lIa moét thanh phan c¢6 ham lwgng I6n trong hat.
Chat nay co thé coi la tién cha't cho cac ilavoiignan cla cuc gai. [Bisset NG. Herbal
drugs and phytopharmaceuticals, CRC Press, 1994]. Ngoai ra con c6 kaempferol 3-
sulphat va 1 s6 flavonoid khac. (Mericli, Planta Med., 1988, 54(1) 41-45]

Duoc dién Chau Au quy dinh ham lugng flavonoid trong hat khong duéi 1,5% tinh
theo silibinin. [European Pharmacopoiea 5.0]
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Téac dung dwoc ly va cong dung

Trén thuc nghiém, silymarin thic ddy sw phat trién cla té bao gan va
ngan chat doc thAm qua té bao; lam gia ting khdi lvgng gan va protein cua
microsom. Silymarin c6 tdc dung bao vé té bao gan chdéng lai nhiéu tac nhan gay
doc nhu paracetamol, amitriptylin, carbon tetrachlorid, ethanol, erythromycin
estolat, galactosamin, nortriptylin va Eeri-butyl hydroperoxid. Silymarin cé tac
dung cdm ng cytochrom P-450 do lam tdng sv tao thanh cac cytochrom P-450
trong ludi ndi bao, cé vai tro trong tang cwong giai doc gan.

Silymarin va silybinin cé tdc dung chéng oxy ho4, chohg lai cac gbc tv do
nguy hiém nhw géc tw do oxy don bdi, hydroxyl, phenoxy va ngan can su oxy hoa
acid béo clla mang té bao [WHO monographs on selected medicinal plants, Vol 2], Céac
nghién clu gan day cho thdy silibinin c6 tdc dung chong khdi u rdt manh,
khang viém, va chdng huyét khdoi. IRainone F. Complement. Altern. Med. (2005) 72

1285; Kren V. et al. Biomed. Pap. (2005) 149 29]
Piéu tri dy phong bang silymarin va silibinin bao vé 100% cac trudong hop ngd doc
ndm thuc nghiém. Diéu tri bang silymarin 48 gid sau khi st dung ndm doc Amanita
phalioides c6 hiéu qua gidm ti Ié t& vong. [JA Duke, Handbook of Medicinal Herbs CRC Press,
2nd Ed, 2002, 502-3]
Silymarin, cling giong nhw cac flavonoid khéac, trc ché dong xudt bao diéu hoa bdi P-
glycoprotein lam thay d6i sv hdp thu va kha dung sinh hoc cta nhiéu loai thudc ma
P-glycoprotein la chat nén.
Silymarin c6 doc tinh rat thap, suc vat thr nghiém khéng chét & lieu 20 g/kg trén
chuét nhét va lidu 1 g/kg trén ché dwdng ubng. LDIO dwdng tiém tinh mach [a 400
mg/kg trén chudt nhat va 385 mg/kg trén chudt cong va 140 mg/kg trén thd va cho.
Doc tinh ban cdp va truong dién cling rat thap va khéng gay nguy hiém cho bao thai.
Céac thir nghiém in vitro va in vivo d4 ching minh rang silybinin c6 tac
dung bao vé gan, bdo vé t€ bao gan chong lai cac chat doc [Al-Anati L et al., Mol.
Nutr. Food, Res. 53 (4): 460-6], Silybinin o tc dung gidm nhitng ton thwong do
thi€u mau cuc bd trén cac té bao khéng phai mé mém cla gan.
Silybinin cling c6 tdc dung chéng ung thu trén cac dong té bao cla nguoi nhw
adenocarcinoma tuyén tién liét, carcinoma va phu thudc hay khoéng phu thudc
estrogen va ung thv phan dau ttr cung, rudt két, té bao nhé va té bao khéng nhé cla
phdi [Mokhtari Mjet al., Cell Biol. Int. 32 (8): 888-92.; Bhatia N. et ai., Cancer Lett. 147 (1-2): 77-84;
Hogan FS. et al. J. Surg. Res. 143 (1); Sharma G. et al., Anticancer Res. 23 (3B): 2649-55],1
Coéng dung cla Cuc gai da dwoc biét tir rat lau, hon 2000 nam trwdc. Céac
tai liéu viét tir dau thé ky thé nhat dd cho biét ngwoi La M4 ¢ dai da dung Clc
gai lam thudc bdo vé gan.

1 Dan chét ban téng hop cla silibin Ia dinatri silibin dihydrodisuccinat disodium tan trong nuéc dugc dung
dudi dang tiém (tén thwong mai Legalon SIL - cta hdng Madaus) dé digu tri cac truong hgp nhiém doc gan
nang do cac chéat doc trén gan.
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Clc gai duogc dung lam thudd diéu tri nhiéu loai bénh khéac nhau, trong do,
phong ngtra va diéu trj cac bénh vé gan la phd bién nhét. Cic Gai dugc dung dé
diéu tri viém gan cdp va man tinh, xd gan, gan nhiém md. N6 ciing dwgc dung
dé bao vé té bao gan va phuc hdi chic nang gan cho nhirng ngwdi udng ruvou, bi
ngd doc thwe phdm, hda chat hay nhitng nguoi dang st dung cac thudc co hai tGi
té bao gan nhu cac thudc diéu tri bénh lao, ung thw,”dai thdo duong, thudc tac
dong 1én than kinh, thudc chéng viém khong steroid; nhirng ngudi c6 roi loan
chitc ndng gan vdi biéu hién mét moi, chan an, dn kho tiéu, vang da, di tng, bi
tiéu tién, tdo bon, w...

Ngoai ra, clc gai con dugc dung dé diéu tri HIV, tdng bai tiét sira, diéu tri
roi loan & bang quang, ngdé doc ndm, bénh vdy nén va cac bénh vé da c6 nhitng
chd rng dd. [Long J. (Ed.), Gale Encyclopedia of Alternative Medicine, Thomson-Gale 2rd
Ed Vol 3, 2005, 1358]

Cuc Gai dugce dung lam thudc chdng xo gan va viém gan cling nhw céc roi loan khac vé

gan. Mt s’ nghién ctru 1am sang da chirng minh rang nhirng cé thé bi xo gan st dung

cao chiét clc gai gidam duoc ti I& t& vong so voi 16 chirng. Liéu 140 mg/g 3 lan moi ngay
thue si cai thién ti 1& séng clia bénh nhan xo gan. Thém vao do, clc gai co thé bao vé
gan va doi khi dugc chi dinh cho cac bénh nhan bi tén thwong gan do dung thudc

(nhu chlorpromazin, haloperidol...) hay tiép xUc véi cac chat doc hai trén gan hay ngd

doc ndm Amanita phalioides. Cuc gai doi khi cling duoc st dung cho bénh nhan HIV

dé phong ngira bénh gan nhw viém gan hay chéng cac tac dung doc hai trén gan cla
thuéc diéu tri HIV.

Silymarin c6 tac dung diéu tri viém gan siéu vi B, giam lipid huyét, giam lang dong

chét béo trong gan [J.A. Duke, Handbook ofMedicinal Herbs CRC Press, 2nd Ed, 2002, 502-3].

Cac nghién clru gan day cho thay silymarin c6 thé giap ngudi tiéu duong typ 11 kiém

soat dudng huyét. [Huseini HP et al., Phytother Res 20 (12): 1036-9]

Ché phdm Cuc gai trén thi truong c6 thé di tr bot xay min clia hat hay cao
chiét hodc nwéc sac cla hat. Liéu dung 12 - 15 gam hat/ngay; 200 - 800 mg cao
chiét/ngay.

Céc biét dvoc gdp trén thi trwdng la Legalon (Madaus), Carsil (Sopharma),
Silipid (Indena), Vidsil, Silimarol...

L4 clic gai an dugc va duoc nguoi dan chau Au trong rat phg bién dé lam
salad cho t¢i tan QU thé ky 19.
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CAC Duoc LIEU THUOC CHI CITRUS - RUTACEAE

i
Cac dugc ligu thudc chi Citrus dwoc trinh bay chi tiét trong chuong tinh |
dau. & day chi diém so lugc vé thanh phan flavonoid.

B0 phan chitra nhiéu flavonoid thudc chi Citrus chi yéu la vé qua ngoai, vé
quad gilra va dich qua. Cac flavonoid cla chi Citrus phan Ién thudéc nhém
ilavanon nhw: hesperidin (= hesperitin-7-rutinosid), neohesperidin (=
hesperitin-7-neohesperidosid), naringin (= naringenin-7-nechesperidosid),
eriodictyosid (= eriodictyol-7-rhamnosid), eriocitrin (= eriodictyol-7-rutinosid)
kém theo mét s6 dan chét ilavon nhu diosmin (=diosmetin 7 rutinosid), rutin.
Cac flavonoid c6 nhiéu nhom methoxy cling thwong gdp trong chi Citrus nhw
tangeretin, nobiletin, sinensetin.

Cac flavonoid clia c&c loai Citrus thwong dwoc dung dw6i dang toan phan
k&t hop voi vitamin C dé lam thudc bao vé thanh mach. Diosmin ding & liéu cao
(1-2 g/ngay) dé diéu tri bénh tri. C6 thé dehydro hda hesperidin dé chuyén
thanh diosmin. Hesperidin la thanh phan cé nhiéu trong vo chanh, cam.
Naringin c6 trong vd qua bugi thuong dwoc ding dudi dang dan chét natri.
Ciling c6 thé dung dudi dang aglycon la naringenin.



Flavonoid va duoc liéu chira flavonoid

HONG HOA
Flos Carthami

B0 phan dung la hoa cla cdy Hong hoa - Carthamus tinctorius L., ho Cuc -
Asteraceae.

Pac diém thwce vat

Cay thuéc thao, cao 0,6 - Im, moc 2
nam. Than co6 vach doc. La moc so le, khong
c6 cudng, mép |4 co rang cwa thanh gai. Cum
hoa hinh dau hop thanh ngu. Hoa mau dé,
hodc da cam, trang hinh 6ng, phan trén xé 5,
5 nhi mau vang dinh lién thanh &ng. L& béc
6 gai. Qua déng co6 5 canh 16i nho.
Hdng hoa duoc trong chi yéu & An g,
My va Mexico. Tiép theo la Ethiopia,
Kazakhstan, Trung Qudc, Argentina va
Australia. Tai Trung Qudc Hong hoa dugc
trong & cac tinh Ha Nam, Ha Bic, Triét 1 GGcthan; 2. Canh va cum hoa
. i e 3. Hoa, 4. Nhij va nhuy, 5. Qua bé
Giang, Tt Xuyén va Van Nam.1
Cay da dugc nhap trong thi nghiém & Sapa, Da Lat. K&t qua cho thay cay
phat trién dugc.
Thu hai ché bién
Pau mua ha khi hoa dang nd, canh hoa chuyén tir vang sang dé thi hai vé
dé noi thoang gi6 trong gidm hodc hoi ¢6 anh néng cho khd. Khong nén phoi
trec tiép gitta ndng to dé khdi mat mau.
San luvgng hong hoa trén thé gigi hién nay vao khoang 600.000 tén.

Duoc liéu mém, mui thom vi hoi ddng. Dem ngadm nuwoc, nude nhudm mau
vang. Hoa mau dé twoi, mém mai la tot.

Thanh phan hoéa hoc
Cac chét quan trong trong hdng hoa la cac sic to'thudc nhom ilavonoid. Co
hai loai s&c t8"chinh trong hdng hoa la céc sic t6"vang tan trong nudc va cac sic

1 HOng hoa la mét trong nhiing loai cay tréng idu doi nhat cla con nguoi. Tl thoi cd dai, ngudi Ai Cap da
biét diing héng hoa dé nhudm vai.
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t6" d6. Sac t6 vang gdm co6 cac chdt chalcon C-glycosid la vang safflor A va B,
vang anhydrosafflor B, safflomin A, C, isosafflomin C, vang hydroxysafflor A
(va cac ddong phan epimer & C3%), sic t6 dd co carthamin, carthamon (hai s&c t6
chinh cuta hong hoa) va precarthamin A.

Carthamin Carthamon

Cong thirc cla carthamin dugc stra déi nhiéu lan. Theo Takahashi Y. va cong sv
(Tetrahedron Lett. 1982, 23, 5163) thi cdu tric cha carthamin la mdt dan chat bischalcon
C-giucosid. Carthamin két tinh mau dd trong pyridin, diém chay 228 - 230°c.

Carthamon (=6'-0-giucosyl-4,4'-dihydroxy-21,5-quino chalcon) la chat két tinh mau doé.

Ngoai ra, trong Hong hoa con c6 cac flavonoid khac nhuw isocarthamin,
isocarthamidin, neocarthamin, quercetin, rutin, kaempferol, luteolin vo6i cac dan xuét
hydroxy va glycosid clda chdng nhuw 6-hydroxykaempferol 3-0-/3-Z)-gkicosid, 6-
hydroxykaempferol 3,6-di-0-@-£>-glucosid) , 6-hydroxy-kaempferol 3,6,7-tri-0-/?-D-
glucosid, 6-hydroxykaempferol 7-0-/?-D-glucosid, 6-hydroxykaempferol 3,6-di-O-~-D-
glucosid-7-6-y&-D-glucuronid, 6-hydroxykaempferol 3-0-J3- rutinosid-6-O-"-D-glucosid,
kaempferol 3-0-/?-Z)-rutinosid, kaempferol 3-0-/?-jD-glucosid, kaempferol 3-0-13-D-
glucosid-7-0-/?-D-gluouronid, kaempferol 3-0-/?-sophorosid, querretin 3-0-/3-D-
glucosid, quercetin  3-0-or-L-rhamnosid-7-0-yd-Z)-glucuronid va tinctormin, mot
chalcon c6 chita nito [L, Y. et al,, Yao Xue Xue Bao, 1998, 33(8), 626-28]. Ngoai thanh phan
flavonoid. hong hoa con c6 cac ankan mach dai nhuv dotriacontan-6,8-diol,
erythrohentriacontan-6,8-diol, heptacosan-8,10-diol, triacontan-6,8-diol va cac alkan
lién quan [Meselhy MR et al., Chem, and Pharm. Bull. (1993) 41:1796-02; Akihisa T et al., Phytockem.
(1994) 36:105-08]

La hong hoa chira 7-glucosid cla luteolin la chat hay gap trong cay ho Cic.

Qua chtra protein (15%) va lipid (30%). Dau béo chira hon 90% acylglycerol cla cac
acid chua no; oleic (13 * 15%), linoleic (75 - 79%) va mot lwgng nhd cac acyl glycerol
cla cac acid no palmitic va stearic. Ngoai ra trong qua con chra trachelosid va
15a,20p -dihydroxy- A™-pregnen-S-on-20-0 glucopyranosyl- (I-*4) -glucopyranosid.

Trachelosid
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T&c dung va cbng dung

Dich chiét nwéc Hong hoa trén tir cung tach riéng clia chd, méo co thai hay
khong c6 thai lam téng su co bop roi cudi cung la liét, nhwng néu rra thudc di
thi t& cung tro lai binh thuong.

Dich chiét nuéc Hong hoa lam ha huyét ap clia ché va meéo, lam tdng sw
co bép clia tim, co nhd mach méau cla than va co co tron phé quan cta chudt
thi nghiém.

Dich chiét nwéc hdng hoa co tdc dung kéo dai thdi gian déng mau va rc ché
st ngung tu tiéu cau.

Tiém tinh mach vang safflow A 6 lidu 550 - 1100 mg/kg chudt nhét lam
kéo dai tdc dong giam dau cla morphin va tdc dung gay ngl cla barbital va
chloral. Vang safflow A lam gidm rd rét con co giat va muic do ti vong trén
chudt gay béi coramin. Chat nay ciling tc ché ro rét qua trinh viém trén chudt
gay bai formaldehyd, tinh thdm cla mao mach do histamin va sy tao thanh u
hat do bong trén chudt cong.

LD= cla carthamon d6i voi thd 1a 20 - 75 mg/kg co thé va 80 - 85 mg/kg
doi véi meéo. LDmcua vang safflow A trén chudt nhat duong phic mo va dudng
uéng la 5,5 mg/kg.

Trong y hoc c6 truyén, Hong hoa la mét trong nhirng vi thudc dugc st
dung rong rdi, dung riéng 1é hay phoi hop véi cac thuéc khac. Hong hoa gilp
cho tuan hoan mau, dugc dung trong diéu tri cac bénh ve tim mach, vé mau nhu
ching huyét khéi, chirng co that mach vanh, dau that nguwc, xuét huyét ndo, xo
clrng déng mach ndo. Hong hoa cling thuong duoc dung lam thudc diéu kinh,
chira bé kinh, rong kinh, kinh nguyét xau.

Cha y, phu nit ¢6 thai khdng dugc dung. Hong hoa ciing dwgc dung trong
dau khdp man.1

¢ Trung Qudc nguoi ta dé nghién ctru ché thube dudi dang tiém pha lodng
v6i dich truyén glucose 10% va dang tiém bap.

Hong hoa con dwgc ding dé nhuém thic phdm hay nhuém vai véc.2

Dau ép tlr hat dugc dung lam thudc tdy x0 litu 8 - 16 g.

Hién nay, hat hong hoa con dugc dung dé cung cdp dau ding trong thuc phdm hay st

dung trong tranh son dau thay cho dau lanh. C6 2 loai Hong hoa cung cép 2 loai dau

béo khac nhau. Bugc str dung nhiéu hon la loai giau cac chat béo khdng b&o hoa 1 n6i
doéi (nhu acid oleic), loai con lai giau cac chat béo khong bdo hoa nhiéu ndi doéi (nhu
acid iinoleic).

1 Cong ty duoc phdm SemBioSys Genetics hién dang sir dung cdy Hong hoa chuyén gen dé san xuét
insulin nguoi, sdn pham dang duwoc thir nghiém 1am sang giai doan | va Il. [Phillip s., SemBioSys Genetics Inc,
product bulletin, 2008]

2H6ng hoa da dugc uy ban hdn hop FAO/WHO danh gia 1a mét phu gia thuc phdm an toan [2:* Report of
the Joint FAO/MWHO Expert Committee on Food Additives, Geneva, 1977, WHO Technical Report Series No. 617]
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Dugc LIEU CHUA ISOFLAVONOID

XA CAN

Rhizoma Belamcandaé

B6 phan dung la than ré cay Ré quat hay con goi 1a Xa can *Belamcanda

chinensis Lem., ho La-don - Iridaceae.

Péac diém thwc vat

Cay thao, séng dai, 14 moc thédng ding xép
thanh 2 ddy, mép 1a chdong Ién nhau. Bao hoa c6 6
bd phan mau vang cam diém nhirng dom tia. Qua
nang hinh trirng, hat xanh den hinh cau, béng. Cay
moc hoang va duwoc trong ¢ nhiéu noi é nuéc ta.

Thu hai: than ré dao vao mua thu, rra sach
thai miéng, phoi khd.

Thanh phan héa hoc

Thanh phan chinh trong Xa can la cac
isoflavonoid dang ty do hay glycosid. Céc
isoilavonoid tr do gdm ob tectorigenin,
iristectorigenin A, belamcandin, dichotomitin,
wisilorentin, trigenin, dihydroirigenin,

Céy xa can
Belamcanda chinensis Lem

5,6,7,3’-tetra-methoxy4*-

methoxyisoiiavon, 7-O-methyliisolidon. Trong than ré Xa can con c6 mot

flavonol la rhamnotricin.

Cac dan chéat glycosid c6 tectoridin va iridin 1a cac dan chéat cia 7-0-
glucosid cua tectorigenin, tectorigin, &rigenin, 6”-0-p-hydroxybenzoyltridin va
6”-0-vanilloyliridin. Tectoridin c6 trong th&n ré vgi ham lugng 1,5%.

C4c dan chdt co cdu triterpenoid ki€u iridal: belamcandal, desacetyl-

belamcandal, belamcandol A.

Ton chat Nhom the

5 6 7 3 4' 5’
Tectorigenin OH OMe OH OH
Iristectorigenin A OH OMe OH OH OMe
7-O-methylirisolidon OH OMe OMe OMe
Belamcandin OH OMe OMe OMe OMe
Dichotomitin OH O-CHi-O OH OMe OMe
Irisfloretin OMe 0-CH20 OMe OMe OMe

Irigenin OH OMe OH OH OMe OMe
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ACOH|C
HOHjC

Belamcandal Belamcandol A

Téc dung va cdng dung

Tectorigenin va tectoridin cé tdc dung (c ché si tao thanh prostaglandin
E-2 trén chu0t thi nghiém. Tectorigenin con c6 tac dung khang ndm va irigenin
c6 tac dung kich thich tdng hop RNA.

Céac dan chét triterpenoid clia Xa can c6 tac dung doc vdi ca.

Trong y hoc cd truyén, Xa can dugc dung dé chita viém hong, ho va khé tha
¢6 nhiéu dom.

Duoc liéu duoc ghi vao Drgc dién Viét Nam va Trung Quéc.

DAY MAT
Radix Derris

BO phan dung la ré cdy Day mat (day Thudc cd) -
Derris eiliptica Benth., Phan ho Dau - Faboideae, ho
Pau - Fabaceae.

Péic diém thwc vat

Loai day leo to, dai c6 thé dén 10m. L& kép I6ng
chim 1 lan I8, L& chét to, khi non mém. Hoa nho, mau
hong 10 nhi mot bé. Qua det dai 4 - 8 cm.

Cay moc hoang pho bién 6 ving rirng nGi nwéc ta.
Cé4c nuwoc nhu Malaysia, Myanmar, Indonesia, An Do
va Srilanka déu c6 cdy moc hoang va dugc trong.

Trong trot

Cay twong déi dé trong, thich hop véi khi hau
(néng, &m) & nuoc ta, cdy wa dat sét pha cat, nhiéu
mun. Trong bang dam canh. Hién nay, cay duoc trong Derris elliptica Benth.
dé khai thac tai tinh Hau Giang.

Thu hai

Ré, thu hoach vao cu6i ndm th hai, nhé lay ré, khéng bo ré con vi ré con
cha nhiéu hoat chéat. Sau khi thu hoach phai sdy kho. D& am hoat chét chéng
bi pha huy.
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Thanh phan héa hoc

Hoat chét la cac rotenoid c6 cdu trdc co ban isoflavonoid trong do chi yéu
la rotenon. Ngoai ra con ¢6 nhitng dan chét cd rotenoid khac nhu sumatrol,
degueiin, tephrosin, toxicarol, elleptinol va 12a-hydroxyrotenon.

Rotenon két tinh hinh lang try, khéng mau, quay trdi, khé tan trong nwéc (1,6 X 10'5g
trong 100 ml nuwdc), hoi tan trong alcol va ether, rat tan trong aceton, benzen va
chloroform. Néu tiép xdc voi anh sang va khéng khi thi rotenon dé& bi hdng vi mot
phan bi chuyén thanh .dehydrorotenon do mat 2H & vi tri 6a, 12a. Néu oxy hoa béng
permanganat thi cling xay ra nhw vay. Rotenon ciing dé bj héng & mdi truong kiem. Ti
1& rotenon trong ré cay khoang 4 - 8%

Pinh tinh rotenon

0,5 g bot ré thém 5 ml chloroform, l&c dé chiét rotenon, loc. Dich loc dem
boc hoi trén kinh dong ho. Thém vai giot HXS04 dam dac, sé c6 mau vang cam
ngad sang mau tim khi thém vai hat natri nitrit. «

Dung dich 1%0 rotenon trong acteon thém acid nitric, mét it nwoc roi kiém
hoé bdang amoniac, sé& xuét hién mau xanh lo rd nhwng khong bén.

Muén dinh tinh trén vi phau thwc vat thi tién hanh nhw sau: nhing vi
phau trong acid nitric lodng 1/1 trong 30 gidy, vot ra, d&t 1én lam kinh rdi thém
1 lvgng dv dung dich natri carbonat, dung gidy thdm dé thdm bét nwéc roi day
ban kinh mong. Tiép theo, dung éng mao quan cho amoniac dadm dac vao mép
ban kinh mdng, quan sat vai kinh hién vi, nhitng té bao nao chira rotenon thi co
mau xanh, mau khéng bén.

binh lvong

Phuwongphap can

Bot duoc lieu dwoc chiét véi chloroform bang cach ngam 24 gio, sau do lac
trong 4 gio trén may lac. Dung dich dugc dem bdc hoi, 1y can hoa tan & nhiét do
sb6i bang carbon tetrachlorid bdo hoa rotenon. D& ngudi thi thu dwoc phic
rotenon - CCl4 két tinh. Loc trén phéu thuy tinh d& can bi trwdc, rira voi CCla
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bdo hoa rotenon, sdy 6 35°c va can. Rotenon cd thé tach ra khoi phic bang céch
hoa phtc chat trong cbn 95% sbi, roi dé lanh.

Cacphuvongphép khéac

Do mau dwa vao phan &ng véi H2S04  natri nitrit, phwong phap nay dinh lwgng tat
ca nhitng chét rotenoid nén két qua cao hon phuwong,phap trén. Ngoai ra con co thé
dung phuwong phap do dd quay cuc, phugng phap dinh lwgng cac nhdm methoxy.

Th tAc dung trén sinh vat.

Tht trén c&: chon mdt loai cad nhat dinh vi du c4d vang - Carassius auratus roi xac
dinh dd pha lo&ng cda rotenon lam cho ca méat thang béng.

Thir trén I:ubi: cho rudi vao t lanh dé lam té liét tam thoi roi sau do6 ding micropipet
nho [én moi con vat mot giot dung dich dinh thr nghiém. Sau 24 gid, tinh ty 1é chét.

Tac dung va cdng dung

Day mat da dwoc nhan dan ta dung dé thudc ca (nén con dugc goi la day
thu6c cd). Rotenon véi ndng dd 2 x 10'ada doc véi ca.

Rotenon co tdc dung tc ché trén cac dong té bao ung thw nhw bach cau,
vom hong. Rotenon con cé tac dung diét con trung. Tac dung c6 thé qua duong
tiéu hoa hodc ti€p xuc. Deguelin kém doc 10 lan, tephrosin kém doc 40 lan va
toxicarol 400 lan so véi rotenon.

DPong vat mau nong khong thay biéu hién doc bang duong tiép xdc. Bang
dwong tiém cé thé gay nén chét vi ngat thd do liét ho hdp, con dwong udng thi it
doc hon.

DL®trén thd khi tiém tinh mach 1a 0,35 mg/kg, tiém bép 1a 5,0 mg/kg.
DLm0trén chudt.cong trang bang dwong uéng ia 153 mg/kg, tiém mang bung la
5 mg/kg.

Tuy c6 tai liu néi la khong doc d6i v6i nguoi nhwng can phai than trong
nhat la khi ti€p xdc lau ngay do hit phai.

Ngoai cong dung dé thudc ca, Day mat hién nay dugc dung chd yéu trong ndng nghiép

thay cho céc chat téng hop dé diét con trang pha hoai thirc vat, c6 thé dung dé diét bo

cho sdc vat. Cac ving nudi tdm nguoi ta dung rotenon dé diét ca nhung tém lai khéng
anh huwdng. DE diét con tring, chi can n~ghién ré Day mat that min tron voi bot dat

thé dé rac hoic thém nuéc pha thanh hon dich phun Ién cay (ding vai ti 1€ 0,025%,

khi dung méi pha vi hoat chat dé héng).
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HAT CU PAU
Semen Pachyrrhizi

B6 phan dung la hat cdy Cu dau * Pachyrrhizus erosus Urb., (= p.
angulatus Rich.), bo Bau - Fabaceae.

Pic diém thwc vat

Cay leo, la kép 3 1a chét hinh tam giac rong. Hoa mau tim nhat moc thanh
chum dai & ké 1a. Qua hoi cd long, c6 khoang 9 hat. Mua hat tir thang 11-12. Ré
chinh phinh thanh cu, nac.

Thanh phan héa hoc

CU tuoi c6 90% nudc, 2,4% tinh bot, 4,5% duong (biéu thi bang glucose),
1,46% protein, 0,39% eh&'t vb co, cAc men peroxydase, amylase va phosphatase.

Hat, ngoai cac thanh phan nhv lipid, protein, tinh bét, dwdng, con co cac
dan chét rotenoid: rotenon khoang 0,56 - 1% ngoai ra con co tephrosin,
pachyrrhizon, munduseron, 12a-hydroxyrotenon, 12a-hydroxypachyrhizon, 12a-
hydroxydolineon, 12a-hydroxyeroson; mdt dan chdt coumarono-chromen la
pachyrrhizomen; mot dan chét 3-arylcoumarin 1a pachyrrhizin; mot dan chéat
pterocarpan la neodulin.

Trong la cling c6 céc chat rotenoid nhwng ham luong thép.

Téc dung va céng dung

Nghién ctru cho thdy rotenon va 12a-hydroxyrotenon cé tdc dung doc rat
ro trén té bao ung thuv bach cau lympho P-388, sarcom KB va nhiéu dong té bao
ung thu khéc cla ngudi véi ED9 0,01 - 0,3 ng/ml [Kinghorn AD., Planta Med. 56
(1990)673].

Hat ci dau co6 rotenon nén cling dwoc dung lam thudc trir sdu nhw Day
mat nhwng vi ti 1é rotenon thdp hon nén can pha dac hon. Hat khéng an dugc.

Ré ci Pau (ngudi mién Nam goi la ci sin) dwoc dung lam thuc pham
thuong dé an séng hodc xao ndu chin.
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Duoc LIEU CHUA NEOFLAVONOID
TO MOC
Lignum Caesalpiniae

Duoc liéu 1a gb phoi khd cta cay Go& vang (hay Té mdc) - Caesalpinia
sappan L., ho Bau - Fabaceae, phan ho Vang - Caesalpiniaoidae.

Pic diém thwc vat

Cay g6 cao 7 - 10 m, than c6 gai. La kép
I16ng chim, gom 12 doi la chét hodc hon; 14 chét
mat trén nh&n, mat dwoi c6 16ng. Canh hoa c6
I6ng, bau c6 l16ng. Quéa det, nd vé phia dinh va
nho ra thanh mé, c6 4 hat. Cay moc hoang va
dwoc trong mot sb'noi & nwoc ta.

B6 phan dung

G0 16i clia nhitng cay da gia, khi gb da co
mau vang do. Nguoi ta ha cay va cua thanh
khac dai 20 cm rdi ché nhd thanh thanh rong
5 - 8 cm day 0,5 cm. GO dé ché theo chidu doc ~ Tomoc. Caesalpinia sappan L
cla tho, khdng mui, vi hoi chat.

V[phéu: mach gb to, dirng riéng 1& hodc dinh lien nhau 2 - 3 mach. Mo
mém go cdu tao bdi nhitng té bao nhod, thanh day hoa go xép déu dan. Tia rudt
rd, gdbm mot hodc 2 day té bao.

Bot: mau da cam, soi kinh hién vi thdy: nhiéu manh mach chdm, nhiéu té
bao mé mém g6 thanh day.

Thanh phan héa hoc

Trong gb vang cac hop chat neoflavonoid 1a brazilin, 3-0-methylbrazilin,
brazilein. Brazilin la chat c6 tinh thé mau vang, gan giong voi hematoxylin
(cling ¢6 mau vang) trong 16i gb cla cdy Hematoxylon campechianum L.
Brazilin 6 m6i trvong kiém cho mau dé.

Ngoai ra con c6 cac dan chat chalcon nhu sappanchalcon, 3*deoxy-
sappanchalcon, isoliquiritigenin; cac homoisoflavonoid nhw sappanon B, 3-
deoxysappanon B, sappanol, 3-deoxysappanol, 4-O-methylsappanol, 4-0-
methylepisappanol,  3-deoxy-4-0-methyl-sappanol,  3-deoxy-4-0-methylepi-
sappanol; va cac dan chat khac nhu sapanin (2,3',4,4'-tetrahydroxydiphenyl),
protosappanin A-E, protosappanin A dimethylacetal, isoprotosappanin B,
neosappanon A, neoprotosappanin, protosappanin ¢ dimethyl acetal,
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bisdihydrosiringenin, lyoniresinol, protosappanin E-2; acid palmitic, tariin va
acid gallic. [Fu L. et al. Molecules (2008), 13, 1923-30; N.T.T. Mai et al. Chem. Pharm
Bull. (2005), 53(8) 984-88]

Braziin R=H
Hematoxylin R = OH Brazilein Protosappanin A Sappanchalcon

Tac dung va cdng dung

Cao chiét methanol gb Vang co tac dung &ap ché mién dich manh. Cao chiét
cling c6 tac dung (c ché manh enzym xanthin oxydase voi 1C% 14,2 jig/ml.
Sappanchalcon c6 tac dung (¢ ché xanthin oxidase manh nhéat véi IC30 2,5 fiM
[N.-T.T. Mai, 2005], 6 ndng do 20-40 fiM chdt nay co6 tdc dung bao vé té bao than
kinh chéng lai stress oxy hoa gay bdi glutamat. 4-O-methyl-episappanol cé tac
dung & ndng dd 20-40 ioM. [Jeong G.s. Eiol & Pharm. Bull. (2009) 32(5) 945-49]

Brazilin c¢6 tdo dung (rc ché sdn xudt NO. Sappanchalcon, protosappanin D
va E (rc ché sdn xuét cd NO va prostaglandin E2 va 4p ché TNF-a, IL-6, COX-2
va sy thé hién cia iNOS mARN. [Makiko w. et al. Pharm. Bull. (2009) 32(5) 941-45]

T6 mdc cb tac dung lam tang va kéo dai thei gian tdc dung cla hormon
thwgng than d6i véi rudt co lap cda chudt bach hodc ti cung co lap va huyét ap
cla tho; c6 tac dung co mach d6i voi éch.

T6 moc con c6 tac dung doi khang véi chat c6 tac dune hung phén trung
khu than kinh (nhu strychnin), gay nga déi véi thé, chudt bach.

GS. Nguyén Thi Lau - Truong dai hoc Y dugc Tp. HCM nghién ctru thdy nuéc sc Té mdc co
tac dung choéng phan bao ro rét trén mé phéan sinh ré hanh.

Phong dbng y thwc nghiém cla Vién vi trang Viét Nam (nay la Vién Pasteur Ha N6i)’
da nghién ctu thdy nwéc sdc To mdc c6 tac dung khang khuédn rd d6i véi cac vi khuan
Staphylococcus 209P, Shigella dysenteriae, Sh. flexneri, Bacillus subtilis, ngoai ra cé
tac dyng yéu trén mot s vi khudn khac. Chét tac dung khéng bi nhiét pha huy.

Nuéc séc gb vang dugc nhan dan ding nhudm gd trudc khi danh vecni; c6 thé dung
iam thudc nhuém trong vi phau thyc vat, phan go bat mau hong [theo GS. Vi Vén



Flavonoid va duoc liéu chira flavonoid

Chuyén, Truong Bai hoc Dupe khoa Ha NiJ. Dich chiét Té mdc c6 thé dung lam thuéc thir
mau acid kiém (acid chuyén sang vang, kiém chuyén sang tim) vung chuyén mau pH

58 -7,7.

Theo ckigc dién Trung Qudc, To mdc cai thién tuan hoan mau lam mét di
s (* huyét, giam viém va giam dau.

Dong y dung lam thudc chira mat kinh, ldan kinh, & huyét sau khi sinh.
DPau nhéi vling nguc va bung, bi chan thuong.

Phu nit mang thai khéng duoc dung.
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CHUONG 9

COUMARtN VA DUQC LIEU CHUA COUMARIN

DAl CUONG VE COUMARIN

I. KHAI NIEM CHUNG VE COUMARIN

Trong phan flavonoid, ching ta da xét nhirng dan chét benzo-y-pyron. 0
day coumarin la nhitng dan chét benzo-a-pyron c6 cdu tric C6C3

5 A

a-pyron Benzo-a-pyron

Benzo-a-pyron la chat coumarin don gian nhdt ton tai trong thuc vat,
dwvogc biét tr nam 1820 trong hat clOa cdy Dipteryx odorata Willd.
O0Coumarouna odorata Aubl.) thuéc ho BPau. Cay nay moc & Brasil, c6 trong 6
Venezuela vGi tén dia phuong la “Coumarou™ do d6 ma co tén. Benzo-a-
pyron con c6 trong la cay Asperula odorata L. ho Ca phé, trong mot sb cay
thudc chi Melilotus ho Dau. Chat nay ¢ mui thom dé chiu, duoc ding lam
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hvong liéu. Trong k¥ nghé, benzo-a-pyron dwoc tong hop tir aldehyd salicylic,
anhydrid acetic va natri acetat.

Nguwoi ta c6 thé coi a-pyron la mét lacton (ester néi) cua acid
hydroxycinnamic vi khi cho tdc dung acid vé co (vi du HCL) Ién acid
hydroxycinnamic thi acid nay sé& dong vong tré thanh vong lacton. Nguoc lai,
vong lacton s& bi m& vong khi tdc dung bdi kiém. Sy mé vong va doéng vong co
tinh thuan nghich.

Bng vé mat sinh nguyén, sy tao thanh coumarin cling qua con dudng
acid shikimic roi tao thanh acid prefenic (Xem phan flavonoid) rdi qua cac buéc
ti€p theo nhu sau:

HOOC ,-CO-COOH

r~v. -Y COOHHH.,. Y A COOH

Acid prefenic Phenyl alanin Acid cinnamic

I1. PHAN LOAI COUMARIN

Cho dén nay nguoi ta dd biét hon 200 chat coumarin khac nhau. C6 thé
phan coumarin thanh cac nhém:
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- Coumarin don gian ko Re
- Furanocoumarin
- Pyranocoumarin
1. Coumarin don gian B {
1.1. Nhé6m oxycoumarin
Tén chat Dbiém chay Nhém tho'
Coumarin 70°c -
Umbelliferon 223-224 oa=0x
Skimmin 219-221 Umbellfferon 7-O-glc
Neohydrangin 204 Umbelliferon 7-O-glc-glc
Aesculetin 268-272 Re = R7=OH
Aesculin (Aesculosid) 205 Aesculetin -6-O-glc
Cichoriin 213-216 Aesculetin -7-O-glc
Daphnetin 255-256 r7=r8=oh
Daphnin 223-224 Daphnetin-8-O-glc
Hemiarin 117-118 R7=0ch3
Scopoletin 204-205 R6=0OCH3;R7=0OH
Scopolin 217-219 Scopoletin-7-O-glc
Fabiatrin 236-238 * Scopoletin-7-O-glc-xyl
Hydrangetin 186 R7= OH; R8=OCH3
Scoparon 144-146 Rs = R7=OCH3
Ayapin 231-232 ré+r7=0-CH20
Limetin(Citropten) 146-147. 5 r5=r7=o0ch3
CH,
Aurapten 68 r7* -0-CH2-CH=C-CH2CH2C H =(
(e3 aB
Umbelliprenin 61-63 Rj=-0}-CHj-CHA-CHj-4-CHj-cHACH
1 CH, 12 cH3
r8* - ocH* CHj
Coliinin 68 R7= —o—eh—ch= c—eh—CH-CH="
Gn3 as
7-methoxy-5-geranoxy 86-87 M7=-ocns CHii
coumarin Rs= -O-CH—EH=C-CHr G-2CH=<(
O I a8
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Tén chat
Fraxinol
Fraxetin
Fraxin
Fraxidin
Isofraxidin
Calycanthosid

6,7,8 rimethoxy coumarin

Piém chay
171-173
227-228
205
196-197
148-149
219-220
104

1.2.Nhom alkyl-oxycoumarin
Goc alkyl thuong la mot gdc isoprenyl (tién chét cla terpenoid)

Tén chéat
3-methyl~4-oxy-coumarin
Osthenol

Vellein

Osthoi

Meransin (oxyd osthol)

7-demethylsuberosin

Suberosin

Ostruthin

Aculeatin

2. Furanocoumarin (furocoumarin)

Diém chay
225
124-125
187-189
83-84

98

133-134
87-88

117-119

113

Nhém thé
R6=0OH;R5=R7= OCH3
R7=R8= OH; Re= OCH3
Fraxetin-8-O-glc

R8=OH; Re = Rt = OCH3
R7=OH; Rs = R8= OCH3
Rg= R3“ 0cH3. R7 = O-glc
Ré =R7 —R8—0OCH3

Nhém thé

R3=CH3 R4=0OH

R7=0OH ; R8= CH2ZCH=C(CH3)2
Osthenol-8-0O-glc

R7= OCH3 R8= CH2CH=C(CH3?2
I 7= -OCHs chs

rb=-chzch-c'
0 chs

R7= OH; R6= CH2CH=C(CH32
R7= OCH3; Rs= CH2-CH=C{CH?J32

y CH3
Ri =-CH2CH=C-(CHj)j-CH=Cs
R7« -OH CHs CHs
rs=r7=-ochs /CHa
Rs=-CHr cH -c'
0 chs

2.1.Nhém 6,7-furanocoumarin (hay con goi la nhém psoralen)
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Tén chét DPiém chéy
Psoralen 161-163
Bergapiol 276-282
Bergapten 188-191
Xanthotoxol 252-253
Xanthotoxin 146-147
Imperatorin 102-105
Isoimperatorin 112-114
Prangenin 113-114
Oxypeucedanin (racemic) 141-143
Isopimpinellin 148-151
Phellopterin 102
Byakangelicol 106
Byakangelicin 117-118
Bergamottin 59-61
Ostruthol 136-137
Auraptin 210-212
Oxypeucedanin hydrat 134
Peucedanin 109

Nh6m thé'
R3-> Ra=H
== O
r5=och3
Ra = 0H
r8=och3
Ra=—eocH —CH—€ T
CH,
/ICH,
R5= -OCHj—h=c.

*CH,
R =-0CH-—CH-c'
o

X
R, =-OCH—CH-C? H
0 3

R5=R8=0ch3

Rs=-OCH,
R, =-OCH—CH=C.

CH3

ch3

r5=-och3 ch3

R,=-OCH2-CH-¢'

oH v

ICH,
-0o- i =c- - - =cN
R5=-o0 chﬁ ch gthh2 ch,-ch=c CH,

0—o0c—C=CH-CH,

H

Rs=-OCH—CH; C—CH
HO CH3
Rs=-OCH3; R8= OH

ICH,

R =-OCH—CH—<"
21 1 CH,
OH oH 8

R, =-OCH3; Rs = -CH=(CH32
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2.2. Nhom dihydro €7-furanocoumarin

Tén chat

Nodakenetin

Nodakenin

Marmesin

Marmesinin

Diém chay

195-197

215-219

189

Nhém thé
/CH3s

rs':-c"chsvbtrip

/CHs
r5=~c~ ch;
Ogic
Pdng phan déi quang clia nodakenetin

Marmesin - 3- glucosid

2.3. Nhéom 7t8-furanocoumarin (hay con goi la nhém angelicin)

Tén chét
Angelicin
Isobergapten
Sphondin

Pimpenellin

Oroselon

Oroselol

Diém chay
138-140
218-222
192-193
117-119

187-189

154-156

Nhém thé
Céac nhém thé = H
Rs=och3
ré=och3

R5= Rg=0OCH3

r2=-c|f°“2
CHj

R2=-c”-oh
chs
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2.4. Nhém dihydro-7,8-furanocoumarin

Tén chat Diém chay Nhoém tho'
Athamantin 58-60 R= R3= OCO-CH2CH(CH?3)?2
. g %, —OOC;( <,CH,
=R =
ArchangeHicin 100-102 e H
R =-0-CO-CHj
Eduttin 138-140 oeeer e
h& h

R = -OCO-CH=C(CH?3)2
r3=-0COCH3

Peucenidin 124-125

3. Pyranocoumarin (pyrocoumarin)

3.1,Nhém 6,7-pyranocoumarin (nhém xanthyletin)

Tén chaét Diém chay Nhém thé
HE Xanthyletin 128-131 Rs=Ri=H
' Luvangetin 108-109 Rs=H; Rs= ocH3
Xanthoxyletin ~ 132-133 Rs= OCH,; Rs=H

3.2. Nhém dihydro 6,7-pyranocoumarin
Vi du chét decursin, xanthalin

| C™
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3.3. Nhém 7,8-pyranocoumarin

Vi du chat seselin

3.4. Nhém dihydro 7,8’pyranocoumarin

Tén chat Piém chay Nhom thé
Xanthogaiin 100 fv=" 5= < R.=H
Hsc 9?' ’

Khellacton cis (186), trans (175) R3= R4 = OH (c6 dong phan cis va trans)
Provismin 162 R3 =-OH; R4= OCHj

r3« - oocs ,ch3
Samidin 138 RA=H V—II c“c VCH,

R3= OCOCH(CH3(CH
Visnadin 84-86 (CH3( 9

R/= OCOCH3

3.5. Nhom 5,6-pyranocoumarin
Nhém nay it gap trong cay. Chat alloxanthoxyletin va avicennin la vi du.

Ailoxanthoxyletin Avicennin
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Ngoai nhitng nhém chinh nhw trén, con mot s6 nhém coumarin khac it gap hon nhu: |

3-Phenylcoumarin: vi du chat scandenin cé trong Derris scandens;

Coumestan: vi du wedelolacton cé trong cay Sai dat-Wedelia caienduiacea;

4-Phenyl coumarin: vi du calophyllolid trong cdy Mu u - Calophyllum inophyllum\

Chromonocoumarin: vi du frutinon A, B, ¢ c6 trong v ré ciia mdt loai Vién chi -
Polygala fruticosa;

Coumarinoiignan: vi du jatrophin c6 trong cay dav meé - Jatropha curcas;

Catechin coumarin: vi du phyllocoumarin trong cay Phyilocladus trichomanoides.

Biscoumarin: c6 cdu trac dimer do 2 phan tl coumarin ndi véi nhau theo
day noi C-C (thuong gitra cac vi tri: 5-8, 3-7°, 6-8°, 3-8') hodc qua cau oxy
(thuong gilra cac vi tri 3-7°, 7-8").
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Biscoumarin thuong duoc nhic t6i 1a dicoumarol. Dicoumarol 1a san pham bién d6i
clia_coumarin trong mt s8' loai Meiilotus nhu Melilotus alba va M. officinalis bi
nhiém bdi mét s6 loai vi ndm thudc cac chi Penicillium, Aspergillus, Fusarium va
Mucor. Day Ia nguyén nhan gy doc déi véi gia stc st dung thirc an c6 san pham nay.
N6 cling 1a nguyén nhan gay ra tinh trang ngd doc 6 mot s6 it ngudi ty didu tri bang
Melilotus bi nhiém ndm moc.

OH OH
<Ao0 0* o
Dicoumarol

Triscovwnarin: cé ciu tric trimer do 3 phan t&r coumarin ndi véi nhau.

Isocoumarin:

Hydrangenol

NE&u hoadn ddi vi tri cia nhém carbonyl véi di t6 oxy trong nhan benzo-a-pyron thi ta
c6 mot nhom JiOp chat duoc goi la isocoumarin. Vi du nhv hydrangenol [=3,4-Dihydro-
8-hydroxy-3-(4-hydroxphenyl) isocoumarin], mot chdt gay di tng ti€ép xdc cé trong
mot s6' cay thudc chi Hydrangea ho Thuong son (Saxifragaceae).

Xét vé mat sinh nguyén, isocoumarin khong c6 moT lién hé gi voi cac hop chat
coumarin.

* %

Ngoai cach phan loai nhw trén, cé tac gid phan loai cac coumarin dwa vao muc df va
vi tri oxy héa vao nhan benzo-a-pyron:

Oxy héa & 1 vi tri:

¢ C4thé & C-7 umbelliferon, hemiarin...

» Co6 thé & C-6:suberosin, psoralen, xanthyletin...

» Cothé 6 C-8:osthol, angelicin, seselin...

Oxy héa 6 2 vi tri:

e C-5, -7 limetin, bergaptol, xanthoxyletin...

e C-6, -7 aesculetin, sphondin...

» C-7, -8 daphnetin, xanthotoxin, luvangetin...
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- Oxy héa & 3 vi tri:
e C-5, -6, -7 fraxinol, pimpinellin...
o C-5, -7, -8 isopimpenillin, byakangelicol...
e C-6, -7, -8 fraxetin, fraxidin...
Oxy hoa & 4 vi trf;
e C5, -6, -7, -8 artelin (=5, 6, 7, 8-tetramethoxybenzo-a-pyron).

I11. DAC PIEM VE CAU TRUC

Hau hét, cac chat thudc cdc nhdm coumarin néi trén cé nguyén t oxy ndi
vao C-7. VI thé, c6 thé coi tdt ca cac dan chat coumarin déu xuét phat tir
umbelliferon.

Coumarin thudc nhém cac hop chat phencll nhung phan Ién cac nhém OH
phéiiol duOk ethei' héa (thay —H bang nhom —€113hdy bang mét wach terpeiioid
c6 tlr 1- 3 don vi isoprenoid).

Trong tv nhién, coumarin it ton tai duéi dang glycosid, néu c6 thi mach
dwong ciling thwong don. gidn, hay gdp la glucose, di khi ia glc - glc hodc glc - xyl.

Trong nhém dihydrofuranocoumarin va dihydropyranocoumarin ngudi ta
da phan 1ap dwoc nhigu dan chit acyl. Cac dan chat acylcoumarin nay trudc day
thuong bi bd qua trong qua trinh chiét xuét vi rat dé bi thay phan, dic biét &
moi truong kiém. Cac acid tham gia dé tao thanh ester hay gap la cac acid
acetic, angelic, tiglic, isovalerianic va 2-methyl butyric.

Nguoi ta cho rang cac dan chét 6- hay 8- isoprenylcoumarin déng vong véi
nhém OH & vi tri C-7 sé tao thanh cac dan pyranocoumarin. N&u mach
isoprenyl bi epoxy hoa thi sy dong vong véi nhém OH & C-7 s& tao thanh céac
dan chét furanocoumarin.

Pyranocoumarin Furanocoumarin
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V. TINH CHAT

1. Ly tinh

Coumarin la nhitng chét két tinh khédng mau, phan 16n dé thiang hoa, co
mui thom, & dang két hop glycosid coumarin cé thé tan trong nuéc. O dang
aglycon, coumarin dé tan trong dung mdi kém phan cuc. Cac dan chat coumarin
phat huynh quang du¢i anh sang tl ngoai. Cuong do huynh quang phu thudc
nhom oxy cla phan t& coumarin cling nhv pH clta dung dich. Khd nang cho
huynh quang manh nhét la nhém OH 6 C-7.

2. Héa tinh

Coumarin c6 vong lacton (ester ndi) nén bi mé vong bdi kiém tao thanh
mu6i tan trong nwéc. NEu acid héa, coumarin sé déng vong tro lai. Kiém con co
tac dung cat cac nhom acyl trong cac dan chat acylcovmarin. Khi thiy phan cac
acylcoumarin bang HZ 04trong con thi thudng kém theo sy dehydrat hoa va co
st bién doi cau tric. Vi du, visnadin sé tao thanh 3-ceto, 3,4-dihydroseselin.

Visnadin 3'-ceto-3',4'-dihydro seselin

Khi & trong mai treong kiém yéu, coumarin cé thé phan &ng véi thube thir
diazoni cho ra phdm mau azo ¢cd mau cam - do. Phan (rng nay xay ra khi phan
tlr coumarin cé vi tri ortho- hay para- véi nhém OH phenol con trong va khéng
bi can tr¢ lap thé.

Coumarin két hop dugc vg’yi brom (véi ti 1& mol 1:1) q nhié,t doé lanh tao
thanh dan chat dibromid (Br gan 6 C-3 vaC-4). Chat nay dé bi cat HBr va cho
dan chét 3-bromocoumarin.

Do hiéu &ng lién liép cta ndi do6i 6 vi tri 3-4 v6i nhém carbonyl nén tao ra
trung tam ai dién tl & cachon b. Vi thé, coumarin co thé tac dung véi mot 3"
chét lvdng cuc, vi du voi kali cyanid sé tao thanh 4-cyanohydrocoumarin.

Benzen khi c6 mét ALCIi3 khong anh hudng téi cac coumarin nhom 1,
nhwng véi cac furocoumarin sé xay ra sv mé@ vong furan va tao thanh dan chat
6-(I',2'-diphenyl-ethyl)-7 hydroxy coumarin.
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V. CAC PHUONG PHAP PHAN TiCH COUMARIN
1. Pinh tinh

2.2. binh tinh hoéa hoc

DPinh tinh nhém OH phenol. Céc dan chat coumarin ¢6 nhém OH phenol
tw do sé cho mau xanh véi thuéc thir FeCl3

Phan @ng voi thudc thi diazoni. Co thé duwa vao phan (ng ghép doi vai
mudi diazoni d€ dinh tinh coumarin. Cho vao 6ng nghiém 1 - 2 ml dung dich
¢6 chra coumarin trong con, thém 3 ml dung dich NaC032%. Dun cach thay
roi de ngudi, thém vai giot thuéc th diazoni.1Dung dich s& ¢c6 mau vang,
cam, doé cam, hong hay do6. Mau bén va thay do6i tly theo cdu tric cla
coumarin va thudc tht.

Th& nghiém vi thang hoa

Thuc hién vi thdng hoa dugc liéu dé coumarin bam trén lam kinh roi cho
tac dung v6i 1 giot dung dich | + KI, soi kinh hién vi s& thdy c6 nhirng tinh thé
iodo coumarin mau nau sam hodc tim.

Th& nghiém dya trén sy déng mé vong lacton

C6 thé xac dinh coumarin dwa vao do tan khac nhau ctia nhdm hop chat
nay khi & dang mé vong va déng vong lacton. Cho vao 2 éng nghiém mai 6ng 1 -
2 ml dich chiét con tr duoc liéu. Ong th 1 cho thém 0,5 ml NaOH 10% réi dun
cach thay ca 2 6ng (6ng c6 coumarin thuong c6 mau vang nhat). DPE ngudi, thém
vao moi 6hg 4 ml nwéc cat, néu dng thv 1trong hon 6ng tht 2 nhwng sau dé acid
héa ma duc hodc c6 két tdia nhu 6ng th 2 thi so bd xac dinh c6 coumarin.

Th nghiém dwa trén sy phat huynh quang

Dwva vao ddc tinh cac coumarin c6 huynh quang tang Ién trong mdi trwdng
kiém khi soi dugi anh den t&r ngoai. Nguyén nhéan la sau khi mé vong lacton
bang kiém, coumarin tao thanh dan chat acid hydroxycinnamic & dang cis (acid
coumarinic). Chat nay dudi tac dung cla tia tl ngoai sé chuyén thanh dang
trans (acid coumaric) c6 huynh quang sang hon.

1 CO thé duing thudc thir diazoni cta p-nitroanilin hodc cla acid sulfanilic.
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Acid coumarinic Acid coumaric

Céach lam: nho mét giot dung dich ¢d coumarin Ién gidy tham, nhd tiép Ién dé 1 giot
NaOH 5%, sdy nhe cho khd. Che nira vét bang dong xu hay miéng kim loai roi chiéu
tia tlr ngoai trong vai phat sau dé cat dong xu di, sé thdy nra hinh tron khdng che
sadng hon nira vong tron bi che. Néu tiép tuc chiéu, do sang cla nlra bi che sé sang dan
Ién cho t¢i khi hai nira sdng nhw nhau.

Phan &ng véi hydroxylamin
Coumarin phan ng v8i hydroxylamin trong méi trirong kiém dé tao thanh

dan chat hydroxamic. Dan chét nay cho phirc ¢6 mau véi mudi sat 111,

Cach lam: cho vai giot dung dich coumarin trong ether vao 6ng nghiém, thém 1 giot
dung dich b&do hoa hydroxylamin hydrochlorid trong con va mot giot KOH bdo hoa
trong cén. Hon hop duge dun trén ngon Itra nhd cho dén khi thdy cé bot nhé. D& ngudi,
sau khi dung dich ngudi, acid héa hén hop véi HC1 0,5 N rdi thém 1 giot FeCl3 1%
Dung dich sé& c6 mau tim dd.

1.2. S&c ky

DE xéac dinh d6i chiéu cac coumarin, c6 thé tién hanh sic ky I16p mong.
Dich chiét dé chdm sac ky: dich chiét methanol.
Chét hap phu:

LMI = Silicagel G.

LM2 = Silicagel G dugc trang bang 3 phan forniamid - nudc (1:2). Cac
ban kinh da trang dwgc lam kho 18 gio 6 nhiét dd thuwong.

Dung moi khai trién:
DMI = Toluen - ethylformat - formic acid (50:40:10).
DM2 = Benzen - aceton (9:1).
DM3 = Benzen - ethylacetat (9:1).
DM4 = Dibutyl ether.
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Hién mau: bang cach phun dung dich iod - kali iodid (0,2 g iod va 0,4g Kl
trong 100 mi nw6c) hodc soi dwgi &nh den t&r ngoai 365 nm.

Bang phan tich s&c ky I6p mdng cac coumarin (theo M. Luckner)

Coumarin

Aesculefin
Nordalbergin
Umbelliferon
Marmezin
Dalbergin
Xanthotoxol
Psoralen
Bergapten
Xanthotoxin
Isopimpinelin
o methyldalbergin
Coumarin
Hemiarin
Imperatorin
Osthol
Sphondin
Angelicin
Isobergapten
Pimpinellin

Phéllopterin

hR,

LML
DML

46 =
58
59
56
64
63
69
68
65
67
69
71
70
73
78

LM1
DM2

0

2
27
18
40
22
75
75
71
70
68
78
74
79
82

LM1LM2
DM3  DM4
0
0
9
3
15
6
47
42 31
39 15
36 20
28
53 22
42
49 63
60
17

32
46
47
70

Hién mau

{iv (365nm)

luc xin

xanh oliu

xanh séng
vang sang

luc xdm nhat
luc xin

xanh xam nhat
xanh nhat - luc
xanh nhat - luc
nau nhat

xanh da troi
vang luc*

tim

vang nhat-luc
tim séng

xanh

vang luc*

vang nhat
vang

nau

Dung dich I+KI

nau

nau nhat
luc nhat

da cam dam
luc nhat
xanh dam
tim dé, gach
tim

dé gach

tim dam
hoang yén
xanh

vang cam

da cam dam

*Huynh quang sau khi phun dung dich KOH trong ethanol.

Nhirng thudc thir khac cling «. . st dung dé phat hién c.oumarin trong sic
«y nhi KOH trong methanol, thudc thi diazoni, thu6c thi acid chlorosulphonic.

1.3. Quangphd

Phé tlr ngoai clia coumarin nhom 1 thvong cd mot bang rong hap thu trong
vling 320 *340 nm véi log e trong khoang 4,0. Bang hdp thu nay gay ra la do
hiéu &ng lién hiép cla nhém carbonyl vong lacton v6i nhan benzen va mot bang
hép thu hep trong ving 250 - 260 nm c6 cwong dd hdp thu thdp hon mot chit.
Sau day la cac cwc dai hdp thu clia 1s6"coumarin do trong ethanol:
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Aesculin 227 (4,2) 251s (3,7) 298 (3,8) 338 (4,1)
Coumarin -7-OCHs 243 (33) 253 (3,3) 323 (4,1)

Coumarin 5,7-dimethoxy 220s (4,1) 250 (3,8) 260 <3,8) 330 (4,2)
Coumarin 5,7-dihydroxy 263 (3,9) 329 (4,1)

Daphnetin 258 (38)335(4,1),

Osthenol 250s (3,6) 260 (3,69) 330 (4,19)
Scopoletin 229 (4,2) 254 (3,7) 299 (3,7) 346 (4,1)
Skimmin 237s (3,5) 253s (3,3) 300s (4,0) 319 {4,1)

Ph6 tlr ngoai cha cac furanocoumarin thwong xudt hién 1 bang réng co hap
thu trong vung 300 - 310 nra va mot bang hep trong vung 250 - 270 nm. Con co
thé c6 1 bang hep nira 6 vung 220nm. Cuong dd hdp thu cac dinh cao dan vé
phia séng ngan. Sau day la cac cuc dai hdp thu (va do hdp thu phan ti) cla 1 sd
furanocoumarin trong dioxan:

Pimpenellin 257 (4,3) 305 (4,0) 365s (3,1)
Angelicin 253 (4,3) 300 (3,9) 330 (3,6)
Psoralen 245 (4,3) 250 (4,3) 290 (4,0)

2. binh luvgng

Pinh lvong bang phuvong phap oxy hoa - khit. Coumarin trong duoc liéu
duoc chiét bang phrong phap cédt kéo bang hoi nwdc & ap suat giam. Chuan do
bdang KMn040,1N.

Dinh lvgng bang phuong phap do mau. ¢ng dung phuyong phap do mau
sau khi thuc hién cac phan (ng mau vdi coumarin. Vi du, phan rng két hop cua
coumarin véi cac mudi diazoni.

Pinh lvong bang phwong phap do uv hay huynh quang. Xac dinh ham
lwvong cac coumarin tinh khiét sau khi tach cac vét bang sac ky Idp méng béng
cach do do hdp thu cla dung dich trong UV hay cudng do phat huynh quang.

Pinh lvong béng sic ky 16ng cao ap. St dung chat chudn dé dinh lvong
riéng cac chat trong hon hop. Detector dung dé phat hién thuong ding 1a uv
hay hién dai hon la MS. Detector huynh quang ciing cd thé duwoc diing va cho do
nhay cao hon UV.

VI.CHIET XUAT

Spath dwa vao sy déng md vong lacton dé chiét xuat mét s6 coumarin.
Trueéc hét 1a chiét coumarin bang ether dau hodc bang mot dung mdi hiru co
khac. Tiép theo, chiét coumarin trong dung moi hitu co voi dung dich natri
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hydroxyd. Tach riéng I16p kiém rdi acid héa lai, sau d6 chiét lai coumarin véi dung
mdi hiru co, bdc hoi dung méi dé thu duoc hdn hop coumarin thé rdi tinh ché.

Po6i v6i cac dan chdt coumarin c¢6 nhiéu nhom OH hoic d6i véi cac
coumarin glycosid thi ching kho hoa tan trong dung moi hiru co, cac phenol
coumarin rdt dé bi oxy héa bdi khéng khi troiig méi trwdng kiém, cac acyl
coumarin ciing dé bi cat nhom acyl trong moi treong kiém nén phwong phéap
Spath bi han ché. Trong truong hop tach cac acylcoumarin nén dung cac dung
méi kém phan cuc rdi tdng dan dd phan cuc; béc hoi tirng dung méi, kiém tra su
c6 mit chia coumarin rdi tach riéng biét tirng dan chat coumarin bang sic ky
cot. DUng chat hap phu la silicagel, dung méi ddy 1a CHCI3 + 2% aceton, hon
hop aceton-acid acetic-nwdc (90:10:1) hoac dung pha tinh la polyamid, rira gidi
coumarin bang methanol véi cac do con khac nhau.

DE tinh ché coumarin, ¢6 thé dung phuong phap thing hoa chan khéng.

VII. PHAN BO TRONG Tu NHIEN

Coumarin c6 mét trong nhiéu ho thyc vat. Du¢i day ghi moét s6*ho cling voi
mot s6 chi thudng gap coumarin:

Apocynaceae (Nerium),

Apiaceae  {Angelica, Coriandrum, Daucus, Ferula, Pimpinella,
Peucedanum, Selinum...),

Araliaceae (Eleutherococcus),
Asteraceae (Artemisia, Eupatorium, Helianthus),
Euphorbiaceae (Euphorbia),
Fabaceae (Melilotus, Glycyrrhiza),
Lamiaceae (Mentha, Salvia),
Loganiaceae (Gelsemium),
Malvaceae {Althea),

Oleaceae (Fraxinus),

Orchidaceae (Dendrobium),
Rosaceae {Crataegus, Prunus),
Rubiaceae (Randia),
Papaveraceae(Papayer),

Poaceae (Hordeum, Triticum, Zea),
Polypodiaceae (Polypodium),
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Rutaceae (Citrus, Murraya, Ruta),
Saxifragaceae (Dichroa, Hydrangea),
Scrophulariaceae (Digitalis),

Solanaceae (Atropa, Capsicum, Datura, Lycium, Nicotiana, Scopolia,
Solanum), t

Thymelaceae {Daphne),
Tiliaceae (Tilia).

Vin. TAC DUNG VA CONG DUNG

Tac dung dang chi y clia cac dan cha't coumarin la chéng co that, lam gidn
ddong mach vanh véi co ché tdc dung tvong tv nhu papaverin. Hang loat cac chét
coumarin tv nhién cling nhuw téng hop da dugc thi nghiém. Ngudi ta nhan thdy
rang d6i v&i coumarin nhém 1 néu OH & C-7 duQc acyi héa, tac dung chdéng co
that sé& tang, gbc acyl c6 2 don vi isopren (vi du geranyloxy) tac dung tét nhat.
B6i voi nhdm psoralen, néu nhém hydroxy, methoxy hay isopentenyloxy & vi tri
C-5 hay C-8 thi tang tac dung. DA&i véi nhém angelicin, néu c6 methoxy & C-5
hay C-5 va C-6 cling ting tac dung. Nhitng dan cha't acyldihydro
furanocoumarin va acyldihydropyranocoumarin tac dung chéng co that rét tét,
nhém acyl & day t6t nhat la cd 5 carbon néu kéo dai mach carbon tadc dung bi ha
thap. Mot 3" duoc liéu co tac dung néu trén co thé ké: ré Tién hd (Peucedanum
morisonii Bess), hat Ca rét (Daucus sativus), qua Ammi visnaga (L.) Lam., ré
Bach chi {Angelica dahurica Benth. et Hook. f.).

Téac dung chdng déng mau cta coumarin ciing duoc biét tir 1au. Nhwng chu
y rang tinh cha't nay chi ¢ d6i vdi cac chat co6 nhom thé OH & vi tri 4 va cb su
sap xép kép cla phan t&, vi du chat dicoumarol. Chét nay Ian dan tién duoc
phat hién khi G déng céac cay thudc chi Melilotus va khi sic vat an phai bi mac
bénh chdy mau do lam giam sv tdng hop prothrombin. Tir dé dicoumarol dugc
ché tao bang con duong téng hop dé lam thudc.

Mot s6 coumarin c6 tac dung nhv vitamin p (lam bén va bdo vé thanh
mach), vi du bergapten, aesculin, {raxin.

Tac dung chira bénh bach bién hay bénh lang tréng va bénh vay nén. Tinh
chdt nay chi c6 & nhitng dan chat furanocoumarin nhu psoralen, angelicin,
xanthotoxin, imperatorin.

Nhidu dan chat coumarin c6 tdc dung khang khudn, dic biét chat
novobiocin 1a mdt chit khang sinh c¢6 phd khang khuan rong c6 trong nam
Streptomyces niveus.
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Mot s8" co tdc dung chdng viém, vi du calophyllolid c6 trong cdy MU u -
Calophyllum inophyllum c6 tac dung chéng viém bang 1/3 oxyphenbutazon.

Mot s3' dan chdt coumarin c6 tac dung khang HIV in vitro. Mot s9" dan
chdt coumarin c6 trong mu u - Calophyllum inophyllum c6 tac dung tc ché RT
va nhan ban HIV trong moi truong nudi cdy [Patii et al, 1993]. M6t sd chat phan
lap tir 14 Calophyilum lanigerum c¢é tadc dung Gc ché HIV-1 trén té bao
lymphoblastic.

Mot s6 ¢d tac dung chéng ung thw, vi du 2 dan chét coumarinolignan 1
daphneticin c6 trong Daphne tangutica (Thymelaceae) va cleomiscosin A c6
trong Simaba multiflora (Simarubaceae).

Ciling can cha y rang cac chat aflatoxin 1a nhitng coumarin déc cé trong
moc Aspergillus flavus c6 thé gay ung thu.
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DUOQOC LIEU CHUA COUMARIN

BADOT
Herba Eupatorii ayapanae

Duoc liéu la bd phan trén mat dat twoi hodc phoi khd cla cay Ba dét (hodc
ba dot, c6 noi goi la man tudi tia) - Eupatorium triplinerve Vahl (= Ayapana
triplinervis (Vahl) R. M. King & H. Rob.; Eupatorium ayapana Vent. Ex Mill),
ho Cuc - Asteraceae.

Pic diém thuc vat

Cay thudc thdo cao 30 - 50 cm. Théan
tron, dwong kinh 2 - 3 mm. D6t than dai 4 -5
cm. Than c6 mau tim nhat. L4 moc d6i, phién
I& nguyén, mép hoi gon séng. Phién 14 gan
cubng kéo thoét lai. L& dai 5 - 10 cm, rong
1,5-2 cm ¢6 3 gan ndi rd. Cudng |4 ngén, vo
14 c6 mui thom hdc. Hoa dang dau hop thanh
ngu, hoa trdng hay phot hdng.

Cay c6 nguon géc Trung va Nam MY,
nay dwgc trong hay moc hoang nhiéu noi trén
thé gidi.

Thanh phan héa hoc Ba dét - Eupatorium triplinerve vahi

B0 phan trén mat dat chlra cac chat coumarin: ayapanin (con c6 tén khac
la hemiarin), ayapin, umbelliferon. Trong tinh dau cé thanh phan chinh la
thymolquinol dimethyl ether, ngoai ra con cd 1-8-cineol, alpha-phellandren,
alpha-terineol, beta-selinen, bomeol, bomyl-acetat, linalol, methylen-dioxy-6,7-
coumarin, sabinen, methyl-thymyl ether va thymoquinon.

Hjco" 0" "0

Ayapanin (hemiarin)
Hjco

OCH,

Thymdquinoldimethytether Methytthymylether Thymoquinon
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Tac dung va cbng dung

Ayapanin c6 tdc dung doc doi voi cac dong té bao ung thu, véi cac dong té
bao da khang thudc va té bao ung thu bach cau RA2.

Trén thuc nghiém Ba dét c6 tdc dung lam ha huyét 4p va lam dan mach,
chirng minh dugc kinh nghiém trong dan gian dung dugc liéu trén dé diéu tri
cao huyét 4p. Dich chiét nwéc clia canh 1a Ba dét c6 tac dung kich thich hoat
déng cla tim, tdng cudng stc co bop co tim va gidm nhip tim.

Cao chiét ether dau hda c6 tac dung khang khuan va khang ndm manh.
Tinh dau trong hoa co6 tac dung diét khuan (Staphyilococcus, Vibrio cholera,
Shigella), diét giun.

Ba dot duoc st dung trong y hoc dan gian cta nhiéu vung trén thé giéi nhw
Nam va Bong Nam A, Chau Phi vd Chau My Latin v6i nhiéu cong dung khéc
nhau nhu lam thudc kich thich tim manh, chéng déng méau, gidm dau, nhuan
trang, tri ho, Cad huyét ap, giun san, kiét ly v.v... Ngay dung 6 - 12 g, dang thudc
sdc. Nhan dan con dung 14 Ba dot dé chong mot khi bao quan cau khé.

MAN TUGI
Herba Eupatorii staechadosmi

Duoc liéu 1a bd phan trén mat dat phoi kho hodc twoi cla cdy man tudi
(con goi la Man tuwéi trang) - Eupatorium staechadosmum Hance, hgo Cic -
Asteraceae.

Pic diém thuc vat

Cay thudc thao, cao trung binh 50 cm co thé
dén Im. Than, canh nhdn, phan nhiéu nhanh. L&
moc d6i thudn dai khoang 10 cm rong 2 cm, dau
nhon, c6 khia rdng thwa, vo Ia ¢c6 mui thom dac biét.
Hoa dau hop thanh ngu, moéi dau gém 5 hoa tréng
hay hoi hong, rat thom. Cay dugc trong rai rac trong
mot s8'vurdn & ndng thon céac tinh mién Béc.

Thanh phan hoéa hoc

Céac dan chat coumarin: coumarin chinh danh
(= benzo-a-pyron) va ayapin. Man tusi
Eupatorium staechadosmum

OCX cccex

Coumarin Ayapin
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Tinh dau: tinh dau Man twdi co trén 40 cdu tk, trong d6 chiém ham lvong
cao nhat la caryophyllem (21,2%) methylthymyl ether (13,7%) va
thymohydroquinon-dimethylerher (10,2%) [N.x. Diing vacs. TC. Dugc hoc (2004)].

Ngoai ra, con co cac dan chat khac nhu 2-hydroxy-4 methyl acetophenon
m, 8,10, epoxy-9-acetoxy-thymol-angelat (m, isobutyryloxy-8,10-
dihydroxythymol (111), 9-angeloyloxy-8,10-dihydroxy-thymol (1V).

Céng dung

Cay duogc dung trong dan gian dé lam thu6c xong phdi hop voi cac 1a cay
khac dé giai cam. Dung khi bi chdn thwong, mun nhot, I& nglra ngoai da. Trong
y hoc ¢@ truyé&n con ding dé chira bé kinh, kinh nguyét khdng déu, phu ni sinh
dé dau bung do & huyét, phu.

Ngay dung 6 - 12g. Cay Man tudi trang da dugc ghi vao duoc dién Viét Nam,

BACH CHI
Radix Angelicae dahuricae

Duoc liéu la ré phoi kho cla cay Bach chi. C6 hai thit:
- Angelica dahurica (Fisch. ex Hoffm.) Benth. et Hook. f.

- Angelica dahurica (Fisch. ex Hoffm. ) Benth. et Hook. f. var. formosana
(Boiss. ) Shan et Yuan, ho Hoa tan - Apiaceae.

Pic diém thwc vat

~ Cay thudc thao, than rong, mat ngoai mau tim hong, phan dudi cla than
nhan, phan trén gan cum hoa cd 16ng ngan. Néu dé cay phat trién co thé cao
dén 2m. L4 & goc to, c6 be 6m ldy than, phién 2-3 lan xé long chim, thuy hinh
trébng, mép co rang cva. Cum hoa tan kép.
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Angelica dahurica Benth. et Hook. f. R& Bach chi sau ki
ché bién

Trong trot

Cay da duoc di thuc, trong co két qua & mot s tinh mién Bac. Cay moc t6t
6 ddng bang 1an mién nadi. Hat giéng thu hoach & cdy moc 2 ndm; giit cay giéng &
vlng c6 khi hau mat. Gieo hat vao thang 10 - 11. Bach chi la cay an ré siu, can
cay sau, bira ky. Danh ludng, gieo hdc, mdi héc 10-15 hat, twdi nwdc vi Bach chi
thich 4m. Khi cay cao 20 - 30 cm tia bot con vai ba cay & moi héc. can lam co
bon phan khi la chwa pha hét méat luéng. Néu c6 bénh dom den (trén 1a c6 dom
den) can'phai hai la dot di hodc phun dung dich Bordeaux. Né&u c6 sau bo nhiéu,
dung thuéc trir sdu dé phun.
Ché bién

Ré ci thu hoach vao thang 7 - 8. Thu hoach khi troi kho réo, lic dao tranh
xay sat vo hodc lam gdy. Sau khi rira sach dé rdo nwoc, cho vao 1o xong sinh 1
ngay dém roi dem phoi hodc sdy. Khi khd, x6ng sinh 11an ni*ta. Dugc liéu hinh
cu ca r6t, dau trén to dudi nhd dan, dai trung binh 10-15 cm, dwdng kinh cd thé

dén 3 cm hodc hon. Dugc liéu ¢ thit trdng, it xo, mai thom, vi dang la loai t6t.
Khi dung can rira sach, 0 cho mém, thai lat.

Vi phau

Vi phau cat ngang ré c6 cac dac diém: mé mém vé c6 khuyét, nhigu 6ng
ti€t nam chd yéu trong phan liber.
Bot

Mau trdng nga, thom, vi hoi cay. Soi dugi kinh hién vi thdy: cac manh mé
mém chta tinh bot, nhiéu hat tinh bot duoc gidi phong ra ngoai té bao, hat tinh

bot hinh chudng, hinh cdu, ¢ ron hat hinh vach, c6 nhiéu hat kép; cac manh
mach; cdc manh ban gdom té bao da giac, mau vang, thanh day.
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Thanh phén hoa hoc

Thanh phan chinh trong ré ci Bach chi la cac dan chat coumarin. Ngoai
scopoletin fa indt coumarin don gian, tat cd cac chéat con lai trong bach chi déu
thudc nhoém 6,7- furanocoumarin. D6 la: bergapten, imperatorin, isoimperatorin
oxypeceudanin, oxypeucedanin hydrat, 8-hydroxy-4-methoxypsoralen,
phellopterin, xanthotoxin, marmesin, byakangelicin, anhydrobyakangelicin
(=isobyakangelicol), neobyakangelicol.

Scopoletin
Tén chat R R,
Xanthotoxin H OCHs
8-hydroxy-4-methoxypsoralen OCH3 OH
Byak-angelicin OCH3 0-YH YH avu
OH OH 3
A H
Byak-angelicol OCH3 S0 -CH—CH— C"CH

Oxypeucedanin -0-CHj—CH—c"
CH,
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Tén chat R Ri

/ICHa
Imperatorin H - o-ch2ch=c’

,CH, .

Isoimperatorin —O—CH—CH-C o h H

ICH,

; —0-CHzCH=C
Phellopterin och3 "ch3
Anhydrobyakangelicin och3 O O_;? O oL
S N

ICH3

Neobyakangelicol och3 -0-CH.-CH-CC
OH CH*

Trong s6 cac dan chdt coumarin noi trén, byak-angelicin chiém 0,2% va
byak-angelicol chiém 0,2%.

Trong ré cl Bach chi con c6 tinh dau, P-sitosterol, acid béo (nhv acid
palmitic), cadc dan chat polyacetylen (nhuw 3(i?),8(S)-falcarindiol).

Pinh tinh

Cho 0,5g bdt duoc liéu vao dng nghiém thém 3 mi ether, lac 5 phat, dé yén
20 phat. Ldy 1 ml dich ether, thém 2 - 3 giot dung dich hydroxylamin
hydrochlorid 7% trong methanol va 2 - 3 giot kali hydroxid 20% trong methanol.
Lac k¥, dun nhe trén ndi cach thdy, lam ngudi roi diéu chinh pH dén 3 - 4 voi
acid hydrochloric rdi thém 1 - 2 giot dung dich sat (ll1) chlorid 1% trong
ethanol, sé thdy mau do tim xuét hién. Ngoai ra, cé thé tién hanh thém cac
phan &ng khac nhuv da trinh bay trong phan dai cvong.

Tac dung va céng dung

Céc furanoeoumarin trong Bach chi c6 hoat tinh estrogen trén dong té bao
Ishikawa. Cac chét nay co6 tdc dung cam (ng alkaline phosphatase (AP) trong
dé 8-hydroxy-4-methoxypsoraien va alloisoimperatorin ¢6 tdc dung manh nhét
voi ECH®Ia 1.1 va 0.8 |Ug/mL [Piao XL et ai.,Arch. Pharmac. Res. 29(9):741-5, 2006].

Dich chiét methanol cta ré Bach chi c6 tac dung Gc ché enzym
acetylcholinesterase. Ba hoat chat chinh mang lai tdc dung nay la
isoimperatorin, imperatorin va oxypeucedanin. [Kim D.K et al., J. Arch. Pharm.
Res. 2002 25(6)]
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Furocoumarin trong Bach chi c6 tac dung e ché tyrosinase, mot enzym co
'lién quan t6i sy thanh 1ap hac 8" da melanin. Chdt c6 tac dung chinh la 8-
hydroxy-4-methoxy psoralen.

Bach chi c6 tdc dung khang khudn d6i voi mét s8' vi khudn nhuw
Escherichia coliy Shigella dysenteriae va Salmonella typhi. Falcarindiol co tac
dung khang Staphylococcus aureus da khang thuéc (MDR) va dé khang
methicillin (MRSA) véi MIC 8-32 lig/ml.

Cao chiét ethylacetat cia Bach chi va cac furocoumarin co tac dung chong
lai phan &ng nhiém trang gay bdi lipopolysaccharid va galactosamin.

Bach chi c6 tdc dung lam ha s6t, giam dau. Ligéu nho lam tdng huyét ap,
mach cham, hoi thé kéo dai, liéu cao c6 thé gay co giat, té liét toan than khi thi
nghiém trén sic vat. Bach chi c6 tdc dung lam gidn ddng mach vanh.

Trong dong y dung dé chita cam sét, nhirc dau, dac biét ving tran, ngat
mdi do bi lanh; chita dau nhtc rang, bi thwong tich viém tay; chita khi hv &
phu ni.

Liéu dung: ngay dung t&r 5 - 10g.

TIEN HO
Radix Peucedani

Duoc liéu 1a ré phoi khd cta cay Tién hd Peucedanum decursivum Maxim.
(=Angelica decursiva (Mig.) Franch. Et Sav.) hodc Peucedanum praeruptorum
Dunn. ho Hoa tan - Apiaceae.

Pic diém thwc vat

Cay thudc thdo moc thang dirng c6 thé cao dén 1,5m, than c6 cac ranh doc.
L& xé long chim 2 lan, phién 1a dai 14 - 30 cm c6 be 1&4 phdng va rong. L4 cang
Ién phia trén cang nhé va cudng ngan lai. Cum hoa tan kép. Loai p. decursivum
hoa mau tim, loai p. praeruptorum hoa mau trdng. Qua hinh bau duc cut hai
dau, dai 5-7 mm, réng 3 -5 mm chia lam 2 phan qua.

bia ly va thu hai

C6 & Trung Qudc & nhiéu tinh nhung Tién hd & Hang Chau coi la t6t nhat,
6 nw6c ta phat hién thay c6 6 Dong Bang (Lang Son).

Thu hai vao thu dong, dao 14y ré gia, cat bd gbc than, rira sach, phoi hodc
sdy nhe cho kho.
Thanh phan héa hoc

Tién ho hoa tim
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Thanh phan héa hoc gom coé:
- Tinh dau
- Cac dan chét chat coumarin:

.
Nodakenin, m6t furanocoumarin glucosid, khi J g C a

thiy phan sé cho nodaJkenetin. _
Nodakenetin R=H

Ba dan chat coumarin khac thudc nhém Nodakenin  R=g)c
dihydro-6:7-pyranocoumarin la decursin, decursidin, 3'-isovaleroyl-4'-0-
angeloyl-3',4'-dihydroxanthyletin.

R, Decursin R=OC-CH~C”™ R,=H
Decursidin R=0C-CH=C/ R,=0-C-C=C*
' I
/ n o] o 3-rsov2(erc>yi 4'- *
O-angeloyt-3',4- R=0C—c=c¢c R=0-C-CH,—
dihydroxanthytelin CH o]

Ngoai ra, con c¢d umbelliferon.
Tién ho hoa trang

Trong Tién hd hoa tréng co tinh dau va cac dan chéat coumarin gébm co
nodakenin va bon dan chéat thudéc nhém dihydro-7:8-pyranocoumarin la A, B, ¢, D

G
chdtB R= oc—ﬁ:CH d.c. 180°
6h3

chatD R= OC—ﬁ=C d.e. 122°
CH,

ch3
D&n chdt A R=COCH,; R :OC—EZCH d.c. 156°
Ha

Dan chat C R=COCH - R,ZOC-CZCg d.c. 139,5-140,5°
6h3

Binh tinh
Tién hd cho phan (ng dwong tinh véi th nghiém md - dong vong lacton.
Thir theo dwoc dién Trung Qudc: cho 5g bot dwgc liéu vao binh thém 30 ml
ethanol, dun c6 éng sinh han déng trong 10 phut, loc. LAy 2 ml dem bdc hoi dén
kho, thém 1 ml acid acetic bdng dé hoa tan can, sau dé thém 5 giot acetyl
chlorid-va vai hat tinh thé kém chiorid roi dun néng trén ndi cach thay trong 1 -
2 phat, c6 mau doé xudt hién.
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Tac dung va cbng dung

Thi nghiém cho méo uhg nuéc sac Tién hd thdy ting tiét dich dwong hod

hép va co tac dung kéo dai. Tién ho c6 tdc dung lam gidn mach vanh.

Tién ho dung chita kho thd, viém dwong ho hap ho cé nhigu dom.
Liéu dung 9 - 15g, dung dudi dang thudc sac~chia 1am 2 - 3 1an trong ngay.

Ghi ch(: & mot so' loai Peucedanum khac nhw p. morisonii Bess, va p. ruthenicum L.

thi thanh phan c6 peucedanin. @ Lién X6 (c), nguoi ta da dua vao lam sang thudc

vién moi vién chra 0,005g peucedanin va thudc bdi 0,5% dé phdi hop lam tang tac
dung tri ung thu ctia thubc thiophosphatid. Cling tir ré Tign hd nay, con co biét duoc

“Orangelin” dé 1am thudc chéng co thit cac co tron 6ng dan mat, da day, ta trang...

XA SANG
Fructus Selini

Duwoc liéu la qud cay Xa sang (hay con

goila Gian sang) - Selinum

monnieri L. (= Cnidium monnieri Cusson.), ho Hoa tdn —Apiaceae.

Pic diém thuc vat

Loai cd sbing hang ndm cao 0,4 - Im. Than
mém mau xanh, c¢é cac rdnh doc. L4 x& long
chim hai Ian, chiéu rong cta moi thay 1 - 15
mm, cubhg 14 dai 4 - 8 cm. Be la ngan.

Hoa moc thanh tadn kép. Vi cum hoa nhin
tlr trén xudng gidng cai gian, cai sang gao nén co
tén 1a cay gian sang. Bao chung co it 14 bac. Hoa
nhé mau trdng. Qua doéng, nh&n mau vang xam
dai 2 -5 mm, rong 1 -5 mm. M&i phan qué c6 5
canh 16i rd. 0 nuwéc ta, cdy moc hoang dai & cac
bdi hoang. Thu hai vao thang 6 - 8, cat ca cay
phoi, dap ldy qua, loai tap chat va phoi lai cho
that kho.

Thanh phan hoéa hoc

Xa sang - Selinum monnieri L.

Céac thanh phan da biét trong qua Xa sarrg 1a cac dan chdt coumarin, tinh

dau va cac monoterpen glycosid.

Thanh phan coumarin trong qua chd yéu la osthol (I), xanthotoxin,
isopimpinellin (X), imperatorin va bergapterv fcéng thirc & phan dai cwong).
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Ngoai ra con c6 cac coumarin khac nhw columbianetin (=dihydroorozelol)
(I1) 0,035%; columbianadin (111) 0,020%; O-acetyi columbianetin 0.021%
(IV); O-isovaleryl columbianetin 0,010% (V) ; O-isobutryl columbianetin
(=cinidiadin) 0,004% (VI); archangel-licin 0.0012% (VII), edultin 0,073%
(VI); ~-isobutryloxy-O-acetyl columbi-anetin 0.081% (IX).

@ =h on

(V) R=-CO-CH ,-c/
VMa \CH,

Y (I R =-CO0—=j;=CH

CH
EH, (VI)R=-CO-CH

(IV) R x -CO-CH3 cH,

OR,

(VI) R =R, =-CO= C=CH OCH,
CH,.
i
(Vi) R=-CO— C|=c'H R= -CO-CH/
CH,
CH OCH.
OR, (IX) R=—Cco—cH R =-CO-CH. X

CH.

Trong qua c6 tinh dau véi ham lwgng trén 1%. Thanh phan cda tinh dau
chu yéu la 1-pinen, 1-camphen, bornyl isovalerianat..

Céc hemiterpen, monoterpen va monoterpen glycosid trong qud sa sang
bao gom: 3,7-dimethyloct-3(10)-en-1,2,6,7-tetroi; (2S,SR)-2-methylbutan-
1,2,3,4-tetrol; 3,7-dimethyloct-l-en-3,6,7-triol; 3,7-dimethyloctan-1,2,6,7-
tetrol;’ 3,7-dimethyloct-3(10)-en-1,2,6,7,8-pentol; irorts-p-raenthan-
ip,2a,8,9-tetrol; cnidiosid A, B, C; 3,7-dimethyloct-1-en-3,6,7-triol 3-0-/?-
D-glucopyranosid; (2<s,6£)- 3,7-dimethyloct-3(10)-en-1,26,7-tetrol 2-0-13-D-
glucopyranosid; (2S)-  3,7-dimethyloct-3(10),6-dien-1,2-diol  2-0-J3-D-
glucopyranosid va (4S)-p-menth-l-en-7,8-diol 8- 0-/3-D-glucopyranosid.
[Chem. Pharm. Bull. (1998) 46(10) 1580-82, Chem. Pharm. Bull. (1999 47853/6&}42]

Tac dung

Cao cOn Xa sang va phan doan chira coumarin st dung dudng udng co tac
dung chong di (ng ti€p xuc, chdng ngtia trén chudt nhat thyc nghiém.

_Cac nghién ctu dugc ly clng chirng minh Xa sang c6 tac dung khang
khuan, khang ndm da, chéng loang xuong. [Biol. Pharm. Bull. 24(9) 1012-15 (2001)]
Cong dung

Y hoc ¢6 truyén dung lam thudc chita tri khi hw, viém loét &m dao, nam
gidi bi liét duong, di tinh, mdng tinh, hoat tinh, tai w6t ngtra, 16i dom, dau khop,
phong thadp, nhiém tring ngoai da.

Sa sang da dugc ghi vao duoc dién Viét Nam.
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AVMI VISNAGA
Fructus Ammi visnagae

Duoc liéu la qua clia cdy Ammi visnaga (L.) Lam. ho Hoa tan - Apiaceae.
Cay moc ¢ vung Dia Trung Hai, chi yéu o f

Ai Cap, Algeri, Maroc, khong c6 6 nuéc ta.
Qua co6 chira 2 nhém hoat chét chinh la:

- Furanochromon, chd yéu la khelin,
visnagin, khellol, khellol glucosid va Is"
chét khéc.

CH,
Khehn Visnadin Ammi visnaga (L.) Lam

- Dihydropyranocoumarin, dang chi y la
visnadin va samidin c6 trong hén hgp goi la ‘Visnagan’.

~ Ngoai ra, qua con chtra flavonoid nhu quercetin and isorhamnetin va cac
dan chat 3-sulfat cla 2 chat nay, tinh dau va chat béo.

Téc dung va céng dung

Mdc du thudc 2 nhém céu tric khac nhau nhwng khelin va visnadin déu c6
tdc dung choéng co that co tron rat toét. Duoc liéu cé'tdc dung tdng tuan hoan
mach vanh tim va co tim.

Duoc liéu dung dé diéu tri ching dau that nguc, suy tim, hen suyén, cac
con co co ving bung...

Khelin va *Visnagan” dé& duoc chiét xudt st dung lam thuéc chira hen, ho,
dau that vung nguc, thuong phdi hop véi papaverin hodc voi cac thude khang
histamin.

SAI AT
Herba Wedeliae
Duoc liéu la bd phan trén mat dat cla cay Sai dat - Wedelia chinensis

(Osbek.) Merr. (-Wedelia calendulacea (L.) Less., non Rich.), ho Cic -
Asteraceae.
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biac diém thyc vat
Sai dat la mot loai c¢d séng dai, moc bo,

than bo lan t¢i dau thi moc ré & ddy. Phan ngon

c6 thé vuon t6i 50 cm. Than va 1a c6 16ng rap.

L4 gan nhu khoéng cudng, moc déi, hinh bau duc

thon, hai dau hoi nhon, c6 16ng clrng cad 2 mat.

Mép cé rang cua to va ndng. La twoi vo c6 mui

nhw tram va dé lai mau xanh den 6 tay, 1a co

thé &n nhu rau hing nén nhan dan cé noi goi la

hang tram. Cum hoa hinh dau mau vang, c6

cubng dai 5- 10 cm moc & ké 1a hay ngon canh.

Cay Sai dat trwéc day moc hoang, hién nay dugc

trong tai nhiéu noi, tréng bang nhirng mau

than, rat dé song. Sai dat
Birng nham 1an voi cay ia ludi - Lippia nodiflora Wedeiia cninensis (Osbek.) Mer.

L., ho Cb roi nguwa - Verbenaceae va cay sai lan -

Tridax procumbens L. ho Culc - Asteraceae

Thanh phéan hoa hoc
Phan trén mat dat cla sai dat c cdc nhdm hop chéat chinh sau:

Céac dan chat coumarin thudc nhém coumestan. Cac chat dwoc biét 1a
wedelolacton, norwedelolacton, acid norwedelic. [Phytochem. 24(12), 1985, 3068-69)]

Wedelolacton Norwedelolacton Acid norwedelolic

Céc flavonoid nhuw quercetin  3-0-/?-Z)-glucosid, kaempferol 3-O-fi-D-
apiosyl-(I-*2)-/?-.D-glucosid, astragalin hay kaempferol 3-0-/?-Z)-gliicosid,
apigenin, luteolin.

Cac dan chét diterpen nhuv acid 3-a-tigloyloxykaur-16-en-9-oic, acid 3-a-
angeloyloxykaur-16-en-9-oic, acid (-)-kaur-16-en-9-oic, wedelosid (la mét
diterpen aminoglycosid). [Fitotherapy (2004) 75(3-4), 355-59].

Céac acid phenol don gian nhu 3,5-dicaffeoyl-quinic; acid 3,4-dicaffeoyl-
quinic va acid 4,5-dicaffeoyl-quinic.

Ngoai ra, trong cay con c6 mot s3'nhom hop chdt khac nhu: cac dan chét
sesquiterpen nhom eudesmanolid, triterpenoid (/?-amyrin), saponin cé cau tric
oleanan, tinh dau va cac mudi vo co (tro toan phan dén 20%).
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Vi phéu

La: biéu bi trén va dudi cd I6ng che ché da bao chira nang thach, biéu bi
dudi co nhiéu 16 khi. Sat biéu bi, trong phan gan gitta c6 hai dam mo day gdc.
M6t bo liber gb to nam gitra.

BOt: mau luc xam, vi hoi mdn. Léng che ché da bao, chira nang thach, dau
nhon, goc phinh, b& mét san sui, xung quanh goc c6 cac té bao biéu bi xép thanh
hinh hoa thi. Cac manh biéu bi c6 vach ngoan ngoéo mang 16ng che ché va 16
khi. Cac manh mach chdm. Cac dic diém cta hoa nhwv manh canh hoa, hat
phan... rdt it gdp trén duwoc liéu thu mua.

Pinh tinh

Cét nhd 5g duoc liéu cho vao binh, thém 50 ml con, lac déu. D& qua dém,
loc. C6 cach thay dich loc con 5 - 6 ml (dung dich A). 1 ml dung dich A thém 3
giot HCI dam d&c va mot it bot kém. Bun s6i. Dung dich tir mau xanh sé& chuyén
sang mau dd da cam. 1 ml dung dich A thém 1 -2 ml dung dich natri carbonat
10%, thém 3 - 4 ml nudc. Pun sbi, dé ngudi réi thém 3 giot thube thir diazoni s&
xuét hién mau dé thdm. Pem dung dich kidm hoéa bang 1 giot natri hydroxyd
10%, dung dich chuyén sang vang.

C6 thé dya vao sy hoa tan khac nhau khi m& va dong vong lacton (xem
phan dai cuong).

Téac dung

Thir nghiém in vitro cho thdy tdc dung khang khuén clia Sai dat thap
nhung thuc té trén 1am sang thdy co tdc dung chita khoi cac bénh viém nhiém.
Tht nghiém in vitro cho thay acid (-)-kaur-16-en-9-oic c6 tac dung manh nhéat so
véi cao chiét methanol, chloroform va ether dau trén nhiéu ching vi khuan
[Fitotherapy, 75(3-4) :355-59 (2004)].

Cao chiét con clia Sai dat co tac dung bao vé gan choéng lai tén thuong gan
gay bdi carbon tetraclorid va lam tdang bai tiét mat [J. Ethnopharmacol. 25(1), 1989,
9B-107). Cac dan chét coumestan dugc cho la 06 tac dung chinh trong tai tao té
bao gan. Wedelolacton va norwedelolacton ¢6 tdc dung Gc ché" doc tinh té bao
cla carbon tetraclorid, galactosamin va phalloidin trén té bao gan chudt cong
[Pianta Med. 52:370-74 (1986)].

Dich chiét nwéc va dich chiét methanol clia Sai dat co6 tac dung an than, kéo
dai thoi gian ngld pentobarbital trén chu6t, gidm tac dong gay dong kinh cla
strychnin va pentylenetetrazol. [Prakash T. et al. Phytomedicine (2008) 15, 959-970]

Dich chiét cbn Sai dat co tac dung tc ché s phat trién clia té bao u bang
erhlich.
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Wedelolacton c6 tac dung khang viém do (c ché 5-lipoxygenase voéi 1Cso
2,5 [Planta Med. 52:374-77 (1986)].

Wedelolacton va isoflavonoid trong Sai dat co tdc dung kiéu estrogen,
chong lodng xwong & phu nir thoi ky man kinh, giam téc dé6 mat xuong, thiac day
Si tao xuong. [Annie S. Phytomedicine (2006), 13 43-48].{

Céy khdng c6 doc tinh.

Coéng dung

Sai da't dung dé chira nhitng bénh viém nhiém nhuw viém gan, viém
tuyén sira, viém bang quang, viém tai mii hong, mun nhot, 16 loét, phong va
chita rom sdy. No cling dwgc dung trong diéu tri cac bénh vé gan, xud't huyét
tlr cung, rong Kkinh.

Dung tucii: 100g rira sach, gid hodc xay (bidng may xay hoa qua\ ép lav nudo.
uéng, ba dung dép noi swng dau, c6 noi con dung ndu canh an dé chira bénh.

C6 thé chéthanh sird mot minh Sai dat hoadc phoi hop véi Kim ngén.

Cd Muc
Herba Eclyptae

Duoc liéu la phan trén mat dat cla cdy ¢céd muc, hay con goi la c6 Nho noi
- Eclipta prostrata (L) L. (-Eciipta alba (L.) Hassk). ho Clc - Asteraceae.
Dung duéi dang twoi hay phéi sdy kho

Pic diém thuc vat

Cay c0, song mot hay nhiéu nam, moc
ding hay moc bo, cao 30 - 40 cm. Than mau
luc hoac do tia, phinh 1én & nhirng mau, cé l6ng
cling. La moc ddi, gan nhu khdéng cudng, mép
khia rang rdt nhd; hai mét I& c6 lé6ng. Hoa
hinh dau, nhd, mau trdng, moc 6 k& la hodc
ngon than, gém hoa céi & ngoai va hoa ludng
tinh & gitta. Qua bé, c6 3 canh, hoi det. Mua
hoa quéa tlr thang 2 - 8.

Gay moc trén dat dm, tlr mién ndi dén
déng bang.

Thu h&i quanh ndm. Dung tuoi hay phoi,

sdy khd. Khi dung dé nguyén hodac sao den.
Cd muyc - Eclipta prostrata (L.) L
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Thanh phan héa hoc

Phan trén mat dat ciia cé muc cé cac nhom hoat chat chinh nhv sau:

Coumarin nhém coumestan: wedelolacton, norwedelo-lacton (xem cdu trlc
& phan Sai dat). [KMITL Sci. J. 52) (2006)]

Alcaloid: ccliptin, nicotin. |

Saponin triterpen: eclalbasaponin | - VI (c6 cau tric oleanan) va VII - X
(cd cAu trac taraxastan - Xem phan dai cuong vé saponin) [Phytochem. 44(1): 131-36
(1997)].

Ngoai ra, c6 muc con c6 cac dan chét triterpenoid ty do nhw /G-amyrin,
acid ursolic, acid oleanolic; céac steroid ty do, cac dan chéat polyacetylen v.v...

Tac dung

Cac dan chit coumestan duoc xem la nhitng chét co tac dung chinh trong
c6 muc. Wedelolacton va norwedelolacton c6 tdc dung chong nhiém doc té bao
gan. Thi nghiém in vivo con cho thdy 2 chat nay co tac dung trung hoa doc tinh
clia noc doc ran chudng va tc ché trypsin.

Cao chiét phan trén mat dat c6 tac dung khang khudn trén
Staphyllococcus, Escherischia coii.

Cao con toan phan cla cd muc c6 tdic dung giam dau [KMITL
Sci.J.5(2),2005], chira tiéu dwong [Yale J Biol Med. (2003) 76(3)97-102] va lam lanh
vét thwong [Indian drugs (2004) 41(1)40-45].

Coéng dung

Co muc dugc dung dé chira cac bénh chay mau bén trong va bén ngoai,
rong kinh, bdng huyét, chdy mau cam, tri, dai tiéu tién ra mau, nén va ho ra
mau, chdy mau dudi da. Ngoai ra, né con dugc dung chita ban séi, ho, hen, viém
hong, béng, ndm da, tva Iudi.

& An D9, cay duoc s dung nhiéu dé diéu tri cac chirng gan to, hoang dan,
c4c bénh vé gan mat va lam thudc lgi mat.

Ngay 12 - 20g cay kho séc hodc 30 - 50g cay twoi ép nwdc udng.
MJ u
Oleum calophylliinophylli
Duoc liéu la dau ép tir hat ctia cdy Mu u - Calophyllum inophylium L. ho

Blra - Clusiaceae (Guttiferae) da duogc tinh ché loai bé phan nhya’. Dau muo u
da dwoc dua vao Duoc dién Viét Nam IV.
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Pic diém thuc vat

Cay Mu u la loai cay gb to cao 10 - 20
m, dwong kinh 30 *40 cm. vd cay tiét mot
chat nhya mau vang xanh. L& thu6n dai,
phia cudng that lai, dau la hoi to, dai 15-17
cm, moc doél. Mat 1a lang bdng, c6 nhiéu gan
phu khit nhau va gan nhw thang géc véi gan
gita. Hoa lwdng tinh, mau 4, canh hoa
trdng, nhidu nhi vang, thom. Qua hach hinh
cau, dwong kinh 2 - 3 cm, mdt hat, 14 mam
I6n chira nhiéu dau.

Khi chich vao vé than cay tiét ra nhua
mua ma khi khd nguoi ta thu dwgc nhya mau

vang nau.
MU u gp 6 nhiéu nuéc thuoc Nam A, Miu
bong Nam A va vung Nam Thai Binh CaloplyHum inophyllum L

Duong. O Viét Nam, cdy moc nhiéu & Tién
Giang, Bén Tre, Hau Giang.

Thanh phan héa hoc

Trong nhan hat MU u ¢6 chra mét lvong 16n dau béo. Dau cla hat cho mot
phan doan khdng tan trong con gom cac glycerid va mot phan doan tan trong con.

Thanh phan acid béo clia ddu Mu u gdm c6 céc acid béo chinh ia acid oleic
(49%), acid linoleic (21%), acid palmitic (15%), acid stearic (13%), acid
eicosanoic (1.7%) va acid linolenic (0,3%). Phan doan tan trong con c6 tinh dau,
nhua, cac dan chét 4-ph.enylcoumarin va cac hgp chat xanthon.

Thanh phan quan trong trong dau hat M0 u la cac dan chét 4
phenylcoumarin phtc tap gém c6 chét chinh Ia calophyllolid, cac dan chét
inophyllolid nhw (%) inophyllolid, inophyllum B, ¢, E va p (soulatrolid), acid
calophyllic, acid isocalophylic va mdt sé chat khac (calaustralin, inocalophyllins
A, B va dan chdt methyl ester clia ching...). [Spino s. et al. Bioorg. & Med. Chem.
Lett. (1998) 8, 3475-78; Kawazu K. et al. Bull. Inst. Chem. Res. (1972) 50(3), 160-66]

Calophyliolid Inophyllolid Inophyllum B Acid calophyllic
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COOH COOH

Calaustralin Inocalophyllin A Inocalophyllin B
Trong hat, ngoai cdc thanh phan trén, con cé acid brasilliensic va
inophylloidic 1a hai chat chinh 1, (¥) inophyllolid, methtyl ester cua
inocalophyllin A, B va costatolid.

HOOC HOOC

Acid brasilliensic Acid inophylloidic
Cac dan chat xanthon trong MU u gdm mesuaxanthon B (=1,5,6-
trihydroxyxanthon), euxanthon (=I,7-dihydroxyxanthon), calophyllin B (hay
con goi la guanandin  =6-(3,3-dimethylallyl)-I,5-dihydroxyxanthon),
dehydrocyclocalophyllin B va jacareubin.

Calophyllin B (Guanandin) Dehydrocyclocalophyllin B Jacareubin
Trong cac bd phan khac clia cay nhu 14, than va ré ciia MU u cling c¢6 chita cling c6 cac
dan chét coumarin (nhu cac inophylum) va xanthon.

Trong la c6 (+)-inophyllolid va cis- inophyllolid, cac inophyllum A-E, GI( ti2va p, acid
(32?) isocalophyllic. Trong l& con c6 cac triterpen cé cdu tric friedelan gdém calophyllol,
acid 3-oxo-28-friedelanoic, acid canophyllic, friedelin va epifriedelanol. {N.T.M. Hang et
BXJ. of Chem. (2006) 44(1) 115 18]

Trong vo than MU u c6 acid inophylloidic, cac dan chat inophyllum.

1 Khéng c6 trong thanh phan clia dau Mu u do khdng tan trong dau.
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Trong & va thdn mu u, c6 cac xanthon nhu 2-hydroxyxanthon, 4-hydroxyxanthon,
1,5-dihydroxy-xanthon, 6-deoxyjacareubin va cac Gavonoid nhu amentoflavon,
kaempferol-3-0-4-L-rhamnosid va quercetin-3-O-a-L-rhamnosid.

Trong ré c6 cc dan chat coumarin (nhu calophyllolid,
caustralin, callophylolid, acid brasiliensic, acid
calophynic, acid inophylloidic) va cac xanthon (nhu
caloxanthon A B va c, inoxanthon, '4-hydroxy-
xanthon, I-hydroxy-2-methoxyxanthon, 1,2-dimethoxy
xanthon, 2-hydroxy-1-methoxyxanthon,
macluraxanthon,  1,5-dihydroxyxanthon, va 6

deoxyjacareubin) va triterpen la friedelan-3-on. [Yindjo
M.c. Phytochem. (2004) 65 2789-2795]

A6d calophynic

Tac dung va céng dung -

Dau MU u co tac dung khang khuén, khang viém, viém khdp va lam lanh
cac tén thuong trén da, tac dung tai chd qua dwdng thdm qua da cta dau Md u
trén nhi€u mé hinh thr nghiém cling da dugc chéng minh.

Calophyllolid, caloxanthon A, acid calophynic, acid brasiliensic, acid
inophylloidic, calaustralin, inophyllum ¢ va inophyllum E déu cé tdc dung
khang khuén trén s. aureus trong dé callophyllolid cé tac dung manh nhét
[Yimdio M.c. 2004. Cac dan chét xanthon cling oo tac dung khang khuén
[J Etlinopharmacol. (1999) 66(3) 33942, chéng viém chdng loét.

Tac dung chdng viém cla calophyllolid dd dwgc R. ¢. Sanexa va cong su
chiing minh [Planta Med. 1982, 44, 246-248). Liéu chdng viém duong udng doi voi
chudt 1a 140mg/kg thé trong. Calophyllolid cling c6 tac dung chéng déng mau
giong nhu dicoumarol.

Céac phenylcoumarin clla MU u c6 tdc dung chdhg lai Epstein-Barr virus
(EBV) trong d6 calocoumarin-A c6 tdc dung manh nhat. Chét nay con c6 tac
dung chong lai khéi u trén da cua chudt cong. Cac inophyllum B, p va
costanolid cd tAc dung Ut ché HIV-1 reverse transcriptase. [Spinos. et d. 1998)

Dau Mu u duoc dung kha ph6 bién 6 cac nudc thudc Nam A, Bong Nam A,
Nam Thai Binh Dwong. Dau MU u tinh ché da duoc bao ché thanh cac ché pham
dung ngoai c6 tac dung lam chong lanh seo, chéng Ién da non, chita phdng do
Itra, nwdc sbi, acid hodc boi dé chira bénh hui.

Nhua cay dung lam thu6c chirabénh ngoai da.

L4 va cac phenylcoumarin cla |4 c6 tdc dung doc doi voi ca [Kawazu K et ai. Bull. Inst.
Chem. Res. (1972) 50(3), 160-66)

Tl canh 14 cGla mot loai khac, Calophyllum lanigerum var austrocoriaceum moc tai
dao Borneo, Malaysia, nguoi ta dd phat hién nhiéu pyranocoumarin nhv (+) calanolid
A va () calanolid B, (+) ditydrocalanolid A, calanolid E2, cordatolid E,
pseudocordatolid ¢, calanolid F. Mot s6' hop chat c6 tac dung khang HIV. Trong dé c6
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2 chét dang chu y la (+) calanolid A va (-) calanolid B. (+) Calanolid A c6 ham luong
kha thap trong cay (0,05% trong canh l4). N6 cé tac dung Grc ché enzyme rerverse
transcritase cdia HIV-1, cing nhu ¢é tac dung khi phéi hop véi cac thude diéu tri HIV
khac nhu AZT, ddl, ddC, nevirapin, arfd carbovir va da dwgc thlr nghiém lam sang
giai doan Il.

(+) Calanolid A {-) Calanolid B

T loai c. teysmannii var. inophylloide (King.) p. F. Stevens nguoi ta cling- da phan
lap duogc (-) calanolid B (=Costatolid), calanolid E2, cordatolid E), pseudocordatolid c,
and calanolid F. Calanolid B va mgt s6’chéat trong dé cling c6 tdc dung khang HIV.
[Tawnya C. et al., J. Nat. Prod. (1996), 59 (8), 754—758]



Glycosid cyanogenw va duwgc liéu chira glycosid cyanogenic

CHUONG 10

Duyc LIEU CHUA GLYCOSID CYANOGENIC

DAl CUONG VE GLYCOSID CYANOGENIC

I. KHAI NIEM CHUNG VE GLYCOSID CYANOGENIC

Glycosid cyanogenic la nhitng glycosid khi thdy phan bang enzvm emulsin
sé gidi phéng ra HCN.1

Glycosid cyanogenic rdt pho bién trong thuc vat. & mot so thwc vat, cac
chét nay ton tai trong qua trinh phat trién binh thuong clia cdy. Mot sé khac
chi sinh ra cac chat nay khi bi stress, vi du nhr mét so loai hoa thao khi bi lanh
sinh ra cac chdt gay ngd doc cho gia sic. Lwvu y rdng 1 sd'loai ndm ciing giai
phéng HCN nhung khdng phai tir glycosid cyanogenic.

Glycosid cyanogenic dién hinh 1a amygdalin c6 trong hanh nhan déng
(Prunus amygdaius Stockes var. amara DC.), hat Mo, hat Dao. Du6i tac
dung cla enzym amygdalase hoac invertase, glucose cudl mach bi cat dé cho
prunasin (hay prunasosid). Chéat nay bi glueosidase cat glucose con lai dé cho
mandelonitril  (amygdonitril, benzaldehyd cyanid). Chat sau lai bi
oxynitralase tac déng giai phong ra benzaldehyd va HCN. Cac enzym trén cé
trong cay & nhitng phan tach biét véi glycosid cyanogenic. Khi ta nghién hat

1 Acid hydrocyanic hay hygrogen cyanid (HCN) trwdc day thuong dwoc biét véi tén acid prussic do thu dwgc
tlr phdm mau ‘xanh prusse'. HCN la mot chét khi ¢c6 mui Hanh nhan. Tuy nhién, khoang 10 % dan sé
khong ngli thdy mui nay do di truygn. HCN rdt doc do két hop khéng thuan nghich voi ion sét trong
hemoglobin lam cho téc té bao khong thé Iay oxy (r mau, lam ngirng chuyén hda clia co thé.
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Mo hodc hat Pao cac chat nay tiép xdc véi nhau sinh ra phan &ng thi sé ngti
thdy mui Hanh nhan.

Amygdase/ invartase

Il. PHAN LOAI

1. Céac glycosid tvong tv nhw amygdalin

Khi thily phan céc chat nay sé cho mandelonitril hodc dan chat hydroxy
clia mandelonitril. Mandelonitril c6 1C* b4t d6i nén c6 mot dong phan quay
trai, 1dong phan quay phai va 1 dong phan racemic:

(R) Prunasin

Vi du:

- (R) Prunasin [= () mandelonitril y§-D-glucosid] trong 14 Qué dao-Prunus
laurocerasus L.

(S) Sambunigrin

- (S) Sambunigrin [= (+) mandelonitril /?£>glucosid] cé trong Sambucus
nigra L.

- Prulaurasin [= (£) mandelonitril /*-D-glucosid) trong 14 Qué dao.
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Prunasin va sambunigrin du6i tdc dung cta Ba(OH)2hoac calci carbonat
sé& chuyén thanh dbng phan racemic prulaurasin.

Mot sé glycosid khéc:

(S) Zierin
(R) Holocalin (S) Dhurin

2. Cac glycosid tvong tv nhu linamarin

OH OH OH

Linamarin (R) Lotaustralin Gynocardin
Lynamarin la glycosid cyanogenic trong san (khoai mi). Chat nay la
nguyén nhan gay ra say hay ngd doc san.
Cac glycosid loai nay cho mot ceton khi thdy phan.

3. Glycosid c6 vong cyclopenten

Cac glycosid loai nay cho mét dan chat vong 5 canh khi thily phan. Vi du
nhw gynocardin.
4. Pseudocyanogenic glycosid

Céc glycosid nay khéng cho HCN khi thiy phan béang acid hodc béng
emulsin nhung khi tdc dung béi NaOH sé gidi phéng HCN. Vi du nhuv
macrosamin (vi tri oxy dinh vao nito chwa xac dinh).
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Macrosamin i
Macrosamin — — —» N2 + CH 30H + HCHO + Primeverose.

» N2 + HCN + HCOOH + Primeverose

Macrosamin

1. DINH TIiNH

Mudn phéat hién HCN sinh ra tir nhitng dan chéat néi trén ta dung gidy
picrosoda.1Dudi tac dung ctia HCN gidy s& chuyén mau vang sang mau do gach.

Céch tién hanh: nghién mot it nguyén liéu va cho vao 1 6ng nghiém, thém
it nuéc. Treo & miéng 6ng nghiém 1 bang gidy picrosoda da thdm nwéc, day nuat
lai, dun cach thay (40 - 50°C) trong vai phat, néu gidy c6 mau dé gach la c6 mat
cua HCN.

C6 thé tién hanh dinh tinh bang sac ky. Sau khi khai trién bang hé dung
méi thich hop, lam khd dé loai dung mdi réi sau do phun hon dich cé chira
emulsin, phun tiép thudc thr picrosoda.

DPé dinh lwgng n\gu’(‘)i ta cho bot dwoc liéu vao binh cdu c6 nat kin, thém
nudc va thay phan bang emulsin. Sau 24 gio, dun htng 18y dich cét va dinh
lvgng HCN bang phwong phép Liebig - Deniges.

1 Ché gidy picrosoda nhu sau: nhing mdt bing gidy loc vao dung dich bo hoa acid piric, dé khé & chd t6i,
sau d6 nhing vao dung dich natri carbonat 10 % va dé khé & chd ti.



Glycosid cyanogenic va dugc liéu chira glycosid cyanogenic

Dugc LIEU CHUA GLYCOSID CYANOGENIC

QUA Mo
Fuctus Armeniacae

Dugc lieu la qua cdy Mo - Prunus armeniaca L., phan ho Man -
Prunoideae, ho Hoa hdng - Rosaceae.

Péic diém thuwc vat

Céy nhg cao 4 - 5m. La don moc so le. Phién la hinh bau duc, nhon 6 dau.
Mép 14 c6 rang cwa nhé. Hoa nhé 5 canh mau trang, mui thom, ra hoa cu6i
dong. Qua hach c6 l6ng to, mau vang xanh. Moc hoang va dugc trong nhiéu
nhét & ving chua Huong huyén My Blc (Ha Noi), Thanh Hoa, Nghé An, Hw
TTnh va mot so tinh khac & mién Bac. Qua.chin vao thang 3 - 4.
B6 phan dung

Qua Mo mudi - Fructus Armeniacae preparatus. Thu hoach vao thang 3 - 4
duong lich khi Mo da chin. Hai vé trdi méng. Tuy theo mudn c6 mo trang (Bach
mai, Diém mai) hay Mo den (0 mai) ma cach ché bién khac nhau.

Thanh phan héa hoc
Thit qua chta:
- Acid hitu co: acid tartric, acid mucic, acid quinic,
- Flavonoid: quercetin, isoquercitrin (= quercetin - 3- glucosid).
- Carotenoid.
Nhan hat ngoai chét béo con cé chira glycosid cyanogenic Ia amygdalin.

Céac dang ché bién bao ché va cong dung
Bach mai.

Qua Mo phoi cho héo roi dung mubi xéc déu, sau dé cho vao vai mudi nhu
mudi ca, khong dé nwéc; mubi dugc ba ngay dém thi vot ra phoi kho cho tai tai
roi lai cho vao vai mudi lan th¢ hai thém mot ngay dém nira roi phoi cho that
khd. Mu6i thdm vao qua mo va két tinh thanh mot I6p trdng bén ngoai nén goi
la bach mai (bach = trdng) hay diém mai (diém = mudi), ta goi la 6 mai mudi
(nhung chit 6 dung & day khong ding).

0 mai

Qua Mo that gia dwoc dem do roi phoi héo rdi lai do. Lam nhiéu lan cho
dén khi qua c6 mau den thi dem phoi khd sé thu dwgc 6 mai (6 = den)..
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O mai cam thao
Ché bang céach thém Girng da gid nho, bot Cam thao vao bach mai.
0 mai dung dé chira ho, hen suyén kho thé.
Nuéc cat hat mo
- Hat mo (nhan) 120g
- Nutc 13 200ml
- COn 90 % vira dd
- Nuéc cét vira du
~ Gid nhan hat Mo, cho vao binh, thém nudc Ig, lc déu, dé yén 2 gio. Sau do
lap dung cu va cdt, dudi 6ng sinh han dan hoi nuéc ra dwgc nhing vao binh da
chira san 30 ml con 90 %. Khi cat dugc ca con va nwdc chirng 90 ml thi thoi. Lay
mot it nwoc va dinh lvgng HCN. Dung m6t hon hgp gém 1 phan con va 3 phan
nudc cat (theo thé tich) dé pha ché thém vao chb nwéc cat dugc dé cti 100 ml ¢o
0,lg HCN, nhu vay ta sé co dwgc nudc cat hat mo (thay cho nwdc cat qué dao cat
tlr 14 cay qué dao - Prunus laurocerasus).
Dinh lvgng HCN tién hanh nhuw sau:
Ldy ding 25 ml nuéc cat hat Mo, thém 100ml nwéc cat, 2 ml dung dich KI
10 % va 1 ml dung dich ammoniac.
_ Dinh lvong bang AgN030,1 N cho dén khi c6 két tia mau trang, duc bén.
Mo6i ml AgN030,1N *ng v6i 5,404 mg HCN.
Giai thich phuong phap dinh lugng:
NH40H + HCN -> NH4CN + H2o0
AgNO03+ 2 NHACN -> Ag(CN)2NH4 + NHAN 03
AgNOg thira tadc dung Ién Ag(CN)2NH4
AgN03+ Ag(CN)2NH4 -> AgCN + NHAN 03
AgCN tan trong NaOH nén cho Kl dé lam chi thi
KI + AgNO3 -» Agl + KNO3

Nuédc cat hat Mo co tac dung chéng co that, tri co giat, chita ho, hen, kho
thd, ndn mia, dau da day. Moi lan dung 0,5-2 ml. ca ngay 2 -6 ml. Liéu t0i
da moi 1an 2 ml ca ngay 6 ml. Néu qua liéu co thé gay ngd doc: budn nén, roi
loan hd hédp, than nhiét giam va gay ngat thé.

Dau hat Mo

Ep khd hat Mo, khdng cho tiép xdc voi nuéc (tranh sinh ra HCN) s& co
mot th(t dau twong tw ché tr hat Hanh nhan ngot - Prunus amygdalus
Stockes. var. dulcis. Dau dung dé pha ché cac loai dau bdi va nhirng san pham
dung trong my pham.
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HAT BAO
Semen Persicae

Dugc liéu la hat cla cdy Bao Prunus persica (L.). Batch., phan ho Man -
Prunoidae, ho Hoa héng - Rosaceae.

Pic diém thuwc vat

Cay nhd, cao 3 -4 m. L& don, moc so le, hep, dai, c6 cubng ngén, mép la co
rdng cva nhd, khi vo ngtri c6 mui Hanh nhan. Hoa xuéat hién tru6c 14, moc riéng
I&, cudng ngan. Pai hinh chudng. Trang ndm canh mau hdng nhat, 35 - 40 nhi.
Hoa dep, nhan dan mién Béc nudc ta dung trang tri trong dip tét. Quéa hach,
mat ngoai c6 mot rdnh doc va cé nhiéu 16ng nhung. Qua chin c¢d dém dd. Cay
moc hoang va duoc trong nhigu & cac tinh mién Bac nw6c ta nhu Lao Cai, Cao
Bang, Lang Sdn, Bac Ninh, Réc Giang. Qua &n dugQr.

Do phéan dung «
Hat, goi la dao nhan. Thu hoach vao thang 6 dwv phdm sau khi dn qua.
Pap v6 hach 1dy hat phoi kho ngay.

Hat hinh bau duc, det dai 1,2 - 2 cm, rong 0,7 - 1 cm, day 0,5 mm. Dau
trén nhon, dau dwéi tron, vé hat mau nau dé, méng, c6 nhiéu dwdng nhan doc.
Ngam nuéc nong dé dé boc, sé 16 hai 14 mam tréng, r& mam dat & dau nhon,
khdng mui, vi béo va hoi dang, nghién voi nuéc sé c6 mui benzaldehyd.

Thanh phan héa hoc
Trong qué co:
Acid hitu co: acid formic, caprilic, L(-) malic, mucic, p. coumaria cafeic, quinic.

Flavonoid: naringenin (= 5,7,4’-trihydroxy flavanon); persicosid (= 5,7,3"-
trihydroxy 4-methoxy flavanon glucosid), catechin.

Carotenoid: lycopen, kryptoxanthin, zeaxanthin.

Trong hat va la o6 amygdalin. Hat chitra dau béo o6 chi Boiod 96 - 103 gan
voi chi sd'iod cia dau Hanh nhan.
Cong dung

Pao nhan dung nhw hat Mo: ép ldy dau dung nhu dau hanh nhan va dung
ché nuwéc cat thay nwéc cdt Qué dao. Nhan dan con dung dao nhan lam thudc
diéu kinh (phdi hop v6i ich mau), dung hoa Dao (loai mau trang) dé lam thudc
théng tiéu va chira bi dai tién.
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TANIN VA DUOC LIEU CHUA TANIN
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5. Céc duoc liéu chira tanin da dua

DAl CUONG VE TANIN

I. KHAI NIEM CHUNG VE TANIN

Tir tanin’ dugc dung dau tién vao nam 1796 dé chi nhirng chéit c6 mét
trong dich chiét tlr thwc vat c6 kha nang két hop véi protein clia da sdng dong
vat lam cho da bién thanh “da thu6c” khong théi va bén.1Do d6, tanin duwoc
dinh nghTa la 'nhi*tng hgp chat polyphenol c6 trong thyc vat, ¢6 vi chat duoc
phat hién dwong tinh véi thi nghiém thudc da’ va duoc dinh luong dwa vao
mic dd hdp phu trén bét da séng chudn. Dinh nghfa nay khong bao gém
nhi*tng chat phenol don gian hay gap cung vdi tanin nhu acid gallic, cac chét
catechin, acid chlorogenic... mac du nhitng chat nay & nhitrng diéu kién nhat
dinh c6 thé cho két tha v6i gelatin va mot phan nao bi giltr trén bot da song.
Chuang duoc goi la pseudotanin.

Co ché thudc da dwoc gidi thich do tanin c¢6 nhigéu nhém OH phenol, tao
nhiéu day ndi hydro véi cac mach polypeptid cla protein. Néu phan t& tanin
cang 16n thi sy két hgp voi protein cang chat. Phan t& lvgng tanin phan I6n
nam trong khoang 500-5.000.

1 Thuat ngir“tanin” (tannin trong ti€ng Anh) bat ngudn ttr chit “tanning” cé nghia la thudc da.
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Lién két hydro gitra tanin va protein

Khi dun chay kiém tanin thudng thu dwgc cac chat sau:

OH OH OH OH OH
COOH COOH
Pyrocatechin Acid pyrocatechic PyrogaKol Add gallic Phloroglucinol

Tanin gdp chd yéu trong thwc vat bac cao 6 cay hai 14 mam. Thwong gap
nhéat é cac ho: Sim, Hoa hong, Pau, Bang... Mot 8" tanin dugc tao thanh do
bénh ly khi ciy bi sau chich vao dé dé trirng tao nén ‘Ngi bi ti’. Mot s6 loai
Ngi boi tir chita den 50-70% tanin.

I1.PHAN LOAI
Co6 thé chia tanin lam 2 loai chinh:

1. Tanin thay phéan duoc

Tanin thay phan dwgc con dugc goi la tanin pyrogallic. Loai nay cé nhitng
dac diém sau:

Khi thiy phan bang acid hodc bang enzym tanase thi giai phong ra phan
dwong va phan kbong dwong. Phan dwong thuong la glucose, doi khi gap duong
dédc biét vi du duwong hamamelose (xem cdng thirc hamameiitanin 6 phan duwéi).
Phan khong phai duwong la cac acid. Acid hay gap la acid gallic. Cac acid gallic
néi vai nhau theo day ndi depsid dé tao thanh acid m-digallic, m-trigallic v.v...

OH
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Ngoai acid gallic ra ngu®i ta con gap cac acid khac vi du acid ellagic, acid
luteolic, acid hexahydroxydiphenic (HHDP, dang m6 2 vong lacton cla acid
ellagic), acid chebulic.

HOOC HO OH HOOC HO OH

Phan dwong va phan khong phai duong ndi véi nhau theo day ndi ester
(khéng phai day no6i acetal) nén ngudi ta coi tanin loai nay la nhitng
pseudoglycosid. Cac dac trwng cda tanin loai nay la:

- Khi cat kho 6 180 - 200°c sé thu dugc pyrogallol 1a chl yéu.
- Khi dun ndng v6i HC1 s& cho acid gallic hodc acid ellargic.
- Cho tla bdng vai chi acetat 10 %.
- Cho thia mau xanh den véi mudi sat (111).
- Thuong dé tan trong nuéc.

Sau day la vi du mot s6 tanin thudc loai

thay phén dugc: Ro-cH. o
- Tanin clGa Ngii béi tr ngudn goc tlr cac R=-CO-<( Y -~OH
loai Quercus spp. va Rhus spp. Theo
Fisher cong thirc cua tanin trong Ngi OH
bhoi tF 1A pentagalfdyl-/?-Z>-glucose. Penta O gl glucose

Britton (1966) dua ra cong thuc 1,3,4,6-tetra-g-galloyl-2-m-trigalloyl-y3-D-
glucose cho tanin noi trén nhung cho dén nay céac tai liéu van dung cong
thirc cla Fisher.
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RO-CH.

OH

Tanin cua la va vé cdy Hamamelis virginiana L. 1a hamamelitanin voi
phan duong Ia hamamelose (=hydroxy-methyl-D-ribose). Cong thirc cla
chéd't nay da dugc Schmidt xac 1ap ndm 1935 va dd dugc Mayer xac dinh

lai ndam 1965.

Tanin trong mot sdi cdy thudc chi Terminalia: acid chebulinic va acid
chebulagic.

OH

Hai chdt tanin casuarictin va casuarinin co trong cay Oi - Psidium
guajava L va mot s3'loai Rubus spp, Quecus spp.

Mot s8'nguyén liéu khac c6 chira tanin thdy phan dwgc nhuw Bai hoang,
Dinh hwong, Canh hoa hong do, vé qua va vé cay Luu, 1a cay Bach dan...
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casuarinin

2. Tanin ngung tu

casuarictin

Tanin ngung tu hay con dugc goi la tanin khong thuy phan dwgc, tanin
pyrocatechic hay phlobatanin. Cac chat thudc nhém nay la nhirng polyflavonoid
thvong dugce tao thanh do sy ngwng tu tir cac don vi flavan-3-ol hoac flavan-3,4-
dioll Vi du tanin cla vé qué la [epicatechin-(4y£-»8)]5-epicatechin (Xem thém &

phan dai cwong flavonoid). Tanin nhém nay c6 nhirng dac diém sau:

Du6i tdc dung cla acid hoac
enzym dé tao thanh chét do tanin
hay phlobaphen. Phlobaphen rat
it tan trong nuwéc la san pham cda
sw trung hiép hod kém theo oxy
hod, do dé tanin nhém nay con
dwoc goi la phlobatanin.
Phlobaphen la dac trung clia mot
s0' duoc lieu nhv vd Canh ki na,
vO QUuE.

Khi cat khdé thu  dugc
pyrocatechin la chinh.

Cho tﬂla mau xanh l& dam véi
mudi sat (I1).

Cho tla béng véi nwdc brom.

Khé tan trong nuwéc hon tanin
pyrogallic.

Cinnamomum, Rheum, Salix...

1Cac chat thugc nhdm nay con dwgc biét voi tén proanthocyanidin.

[Epicatechin-(4-8)]j epicatechin

Tanin ngung tu hay gdp trong cdc chi Acacia, Camellia, Cinchona,
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3. Tanin hon hop

Ngoai 2 loai tanin chinh nhuw trén, con c¢d mot loai tanin khéac. Loai nay
dwoc tao thanh trong cdy do sw két hop gitra 2 loai tanin d& néi & trén. Trong
phan t& c6 day n6i C-glycosid gilra C-6 hay C-8 cla ilavanoid va C-l cua
glucose. Nhitrng carbon con iai clia glucose thi .ndi véi acid hexahydroxydiphenic
theo day ndi ester. Vidu tanin trong vo cay Quercus stenophylia, 14 6i va la ché.

Ciling can chi y rdng trong mdt s6 nguyén liéu thuec vat co thé cd mit ca
hai loai tanin thuy phan dwgc va tanin ngwng tu. Vi du, 14 cay thudc chi
Hamamelis, ré Pai hoang, 14 Oi, la Bang...

i 9
OH
Guavin A R=8-catechin Camelliatanin A R*8-epicatechin Stenophynin A
Guavin C R=8-gallocalechm Camelliatanin B R=6-epicatechin (Trong vd Ouercus stenophylla)
(Trong la 6i - Psidium guajava) (Trong l& camellia japonica)

GhichU: G-G=2,2"3 .3",4,. m-hexahydroxydiphenoyl

I1l. CHIET XUAT

Tanin hau nhuv khdng tan trong cac dung moi kém phan cuc, tan duwoc
trong aceton, con, con lodng va nudc, tan t6t nhat la nwéc néng. Hiéu sudt chiét
dwgc nang cao néu dugc tac dong bang siéu am.

Sau khi chiét bang nudc, c6 thé két tha tanin bang (NH42504 loc, 13y tla,
hoa lai trong aoeton nwdc (6:1), cat dén kho rdi rira bang ether. Trong qué trinh
chiét xudt, muén tranh sy oxy hoa thi c6 thé cho thém vao dich chiét mot it acid
ascorbic hodc metabisulfit. Mudn tach tanin nguoi ta thuong chiét tirng phéan
doan theo dd phan cuc clia dung méi rdi sac Ky qua gel voi Sephadex hodc sic
ky diéu ché voi chat hdp phu la polyamid, trién khai bang con nuéc voi cac do
¢on khac nhau, ciing c6 thé tach bang sic ky gidy.

IV. TINH CHAT VADINH TINH

1. Tinh chat

Tanin c6 vi chat, lam san da, tan dugc trong nuwéc, kiém lodng, con,
glycerin va aceton, hau nhu khong tan trong cac dung moéi hiru co.
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2. Dinh tinh

2.1. Binh tinh hoa hoc

Thi nghiém thudc da. Ldy mdt miéng ‘da séng’ ché sén,1ngadm vao dung
dich acid hydrochloric 2% roi rtra lai véi nwéc cat cho téi trung tinh. Ngam
miéng da s6ng da rira vao dung dich dinh thi trbng 5 phat hodc nho can thi
dung dich Ién miéng da, d€ yén trong 5 phit. Rira sach miéng da bang nudc cét
roi nhing vao dung dich sat (I1) sulfat 1%. Néu miéng da ¢c6 mau ndu hodc
mau nau den chirng té la dich thi co tanin.

Két tha véi gelatin. Dung dich tanin (0,5 - 1%) khi thém vao dung dich
gelatin 1% c6 chra 10% natri chlorid sé c6 tla. Acid gallic va cac pseudotanin
khac ciing lam két tla gelatin nhung véi dung dich tvong doi dam dac.

Két tha voi phenazon. 5 ml dich chiét nuéc, thém 0,5 g phosphat acid natri,
dun néng, d€ ngudi, loc. Thém vao dich loc dung dich 2% phenazon sé thdy cd
tla va thudng c6 mau.

Két thia voi cac alcaloid. Tanin tao tda voi cac alcaloid hoic mot s6 dan
chdt hitu co ¢ chira nito khac nhuw hexamethylen tetramin, dibazol...

Két tia véi muoi kim loai. Tanin cho tla véi cac cac mudi kim lodi nang
nhu chi, thuy ngan, kém, sat, dong.

V6i mudi sét, cac tanin khac nhau cho mau xanh la hay xanh den v&i dam
d6 khac nhau. C6thé duya vao tla véi mudi sat dé xac dinh tanin trén vi phau.

Két tda véi dung dich dam déac kali dichromat: dung dich tanin khi cho tac
dung v6i dung dich dam dac kali dichromat sé cho két tda.

Cho mau véi thuéc thr Folin. Dung dich tanin cho mau xanh véi thu6c thi
Folin. C6 thé dung thu6c thir nay dé dinh lvgng tanin.

Phan (ng voi dung dich kali fericyariid: dung dich tanin khi cho tac dung
v6i dung dich kali fericyanid va amoniac sé c6 mau dé dam.

Phan (ng Stiasny. D& phan biét 2 loai tanin ngudi ta dva vao phan (ng
Stiasny:

Ldy 50 ml dung dich tanin, thém 10 ml formol va 5 ml HC1, dun néng.

Tanin pyrogallic khong tta con tanin pyrocatechic cho tla.

Néu trong dung dich c6 ca 2 loai tanin, ta cho du thu6c thr (formol + HC1),
dun ndng roi dem loc dé loai tla tanin pyrocatechic, sau dé thém vao dich
loc natri acetat du rdi thém mudi sat, néu c6 mat tanin pyrogallic s& c6 tha
mau xanh den.

1'Da s6ng’ché sdn & day 12 mdt mang ché tir rudt clia bd va déng vai trd tuong tw nhu da chira thudc.
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Phat hién céc chat catechin. Cac chét catechin khi dun néng véi acid sé tao
thanh phloroglucinol. Chat nay nhudm lignin cho mau hong hodc dé khi c6 mat
clia HC1 dam dac.

Cach iam: nhling mét que diém trong dich thir, lam khé roi thdm am voi

HC1 va sau d6 ho nong gan ngon Ia. Chéat phloroglucinoi tao thanh lam

cho go cta que diém bat mau héng hodc do.

Phat hién acid chlorogenic. Dich chiét c6 acid chlorogenic khi thém dung
dich amoniac rdi dé tiép xtc khong khi dan dan sé c6 mau xanh luc.

2.2. S&c ky

Trong mdt dugc liu thuong chira mdt hdén hop tanin phirc tap gom réat
nhiéu dong phan va nhiéu dan chat 6 cic mic do polymer hoa khac nhau, sic
ky dd tanin ctia mot dwoc liéu ciing 1a ‘diém chi’ dé nhan biét duoc liéu do. sic
ky ciing la 1 phuong tién dé phan tich nhirng monomer tién sinh ra tanin va
nhirng san phdm sau khi hoa giang tanin. Dich chiét dé tién hanh sic ky nén
dung nudc hodc methanol nuwéc. Néu dich nudc, cd thé chiét véi ethyl acetat dé
tach bat dwong, mudi... NEu hdn hop bi nhii hoa, c6 thé ly tam dé tach.

V6i sac ky 16p méng silicagel G, dung dung méi: toluen - chloroform -
aceton (40:25:35); v6i bot cellulose thi dung dung méi chloroform - acid acetic -
nwéc (50:45:5); ban moéng polyamid thwdng cho cac vét tach rd. Thube thlr phat
hién hay dung la sét (111) chlorid.1Céc cha't catechin cho mau hdng véi vanilin
- HC1.2

V.DINH LUONG
Co nhiéu phurong phap duwgc diing dé dinh lwgng tanin:

1. Phvong phép bot da

Nguyén tgpi cho tanin trong dich chiét dwoc liéu tac dung véi mot luvgng
thlra b6t da. Xéac dinh khéi lvgng tanin dwoc hdp thu vao bot da tlr d6 quy ra
lvgng can tanin cd trong duoc liéu.

Thuc hién: chiét tanin trong dugc liéu béng' cach dun véi nwbc cat nhiéu
lan cho dén khi dich chiét am tinh véi thu6c thi sat (111).

Ldy 1 phan chinh xac dich chiét, bdic hoi toi can va sdy & 105°c roi xac
dinh lvgng can (T\) bang phuong phép can.

L&y 1 phan chinh xéc dich chiét thém bot da, khudy déu, dé yén 15 phat
roi loc. Boc hoi dich loc dén can, sdy & 105°c roi xac dinh lwgng can (Tg) bang
phuwong phép can.

10,5 ml dung dich st (l11) chlorid trdn vdi 20 ml ethanol

710 ml dung dich vanillin 1% trong nuéc tron véi 20 ml HCI dam dac
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Lay 1 phan chinh xac nuwoc cét, thém lwgng bot da nhw & phan trén, khudy
déu, dé yén rdi loc. B6c hoi dich loc dén cén, sdy 6 105°c rdi xac dinh lwong cén
(Tg) bang phrong phéap can.

Hiéu s0' (Tj + TJ - T2chinh la lvgng can tanin cé trong lvong dich chiét st
dung dinh lwvgng.

T6 chirc y té thé gidi s dung phuong phap nay dé dinh lugng tannin trong
duoc liéu [WHO, Quality control methods for medicinal plant materials, Geneva, 1998],
Phuong phap nay ciing duoc st dung trong Duoc dién Viét Nam IV (phuong
phap 1) va nhiéu tiéu chudn khac dé dinh lvgng tanin. Co6 khi nguwoi ta phéi hop
phrong phap nay voi cac phwong phap khac (xem 6 dudi) dé thay giai doan can.

2. Phwvong phap oxy hoéd (Phuong phap Lowenthal)

Nguyén tdc: Ham lugng tanin trong dugc lieu dugc danh gia bang kha
nang phan &ng voi thuéc thtt KMn04 T lvgng KMn04 tiéu thu quy ra lwgng
tanin co trong dugc liéu.

Chiét tanin trong duoc liéu bang nuwdc nhu phuong phap trén. Pha lodng
roi chudn dd bang dung dich KMn04 0,1N, chi thi mau la dung dich sulfo -
indigo. 1 ml KMn04tuong tng v6i 4,157mg tanin.

Dugc dién Viét Nam Il tredc day qui dinh dinh lugng tanin bang phuong
phéap nay.

Vi trong duoc liéu ngoai tanin ciing con mot s0' chéat khac cling bi oxy hoa
bdi KMn04nén két qué cd sai so thira. D khac phuc diéu nay, c6 khi nguoi ta
chuén dd dung dich trvde va sau khi loai tanin bang gelatin ¢c6 mat cla kaolin
hodc loai tanin bang than hoat hay bot da. Phuong phap nay cling khong that
‘chinh x&c vi dung dich KMn04trong mdi trvong acid chi oxy hoé cac dan chat o-
hoac p-dihydroxyphenol va thwong khdng oxy hoa monohydroxy hodc
m-dihydroxy. NE&u cé diéu kién, nén chuan hoé v&i mot dung dich cé chita' tanin
da dwoc biét c6 trong duwoc liéu.

3. Phuvong phéap tao tha v6i dong acetat

Chiét tanin trong duoc liéu bang cdn 60°, thém dung dich déng acetat 15%,
loc tha, sdy, can. Nung tla sé thu dwoc dong oxyd. Lay hiéu sé gilta lvgng dong
tanat va dong oxyd roi qui vé phan tram.

C6 thé két hop phuong phdp tao tla ndi trén vai phuong phap do lod:
Chiét tanin trong dugc liéu bang nwéc, néu cd pectin thi tda bang con, sau do
thém mot lugng chinh xac dung dich dong acetat da biét do chudn. Loc tlia dong
tanat, dich loc dwoc thém H2504 10% va KI. Acetat dong thira sé tac dung Ién
KI trong mdi truong acid dé giai phéng iod.

2Cu(CH3C00)2+ 4 Kl -4 AKCH3COO + Cu22+ 24
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Chudn do iod bang ndtri thiosulfat rdi tinh theo cong thic sau:
E=D-c

Trong do:

Ela . .0, tanin trong dung dich dem dinh luvong.

¢ la lvgng dong oxyd két hop véi tanin.

D la lugng déng tanat xac dinh bang phwong phap can.
¢ = (A-B) X 1,2517

Ala ..., dong cho vao dung dich lic ban dau.

B la lvgng dong thira trong dung dich sau khi loc loai dong tanat xac dinh
bang phwong phap do lod. 1 ml natrithiosulfat 0,1N (ng v&i 0,00635g dong.

1,2512 fa he sp U™

Cu

4. Phwong phap do mau v6i thudc thir Folin

Dich chiét nudc cho tac dung vai thude tht Folinltrong moi trwdng kiém
natri carbonat. Sau d6 xac dinh mat dé quang cla dung dich mau xanh tao
thanh sau 120 gidy. De loai trir sai s6 thira do nhirng chadt khéng phai tanin,
nguodi ta tién hanh 2 mau: mdt mau loai tanin bang bot da trudc khi cho tac
dung véi thuéc thir Folin, mdt mau khong loai tanin. Hiéu mat do quang gilta 2
lan cho ta két qua clatanin trong dung dich dinhlvgng. Tién hanhsong song
trén mot dung dich pyrogallol dd biét ndong d6 rdi tinh ham lwgng tanin trong
dugc liéu theo pyrogallol.

5. Phwong phap do mau véi thuéce thir phosphomolibdotungstic

Nguyén tac: cho cac hop chét polyphenol trong duoc liéu tac dung véi thudc
tht phosphomadlybdotungstic (thu6c th®* Folin - Ciocalteu, thuéc th®* Folin -
Denis) trong dung dich kiém sé dwgc dung dich mau xanh. Mau ctia dung dich
dwoc do & 755 *760 nm.

Tién hanh:

Dich chiét nwéc clia duoc liéu dwgc chia lam 2 phan, mot phan cho phan
tng trwc tiép voi thudc thir trong moi trvdng kiém va do mau dé xac dinh téng
lugng polyphenol toan phan. Phan con lai dwgc cho tdc dung voi thube thr thich
hop dé loai bd cac hgp chét tanin rbi cho phan (ng véi thube thir dé xac dinh

1Thudc thir Folin ia dung dich acid phosphowolframic: 10g natri wolframat dun 3 gio véi 8 ml H3P 04 85% +
15 m! nuéc, gan ldy dung dich. Birng nham véi thude thir Folin - natri 1,2-naphthoquinone-4-sulfonate,
diing dé dinh tinh amin, acid amin va protein.
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ham lugng cac polyphenol khéng phai tanin. Thudc thr dung dé loai tanin co
thé 1a bot da, casein, polyvinyl polypyrrolidon (PVPP)...

Thuc hién song song v8i mdt mau giai mau chira tanin chudn, thuong la
acid tannic, dé xac dinh méi lién quan gitra ndng do chat chuén va cwong do mau.

Tinh toan két qua luvgng tanin trong duoc liéu theo chét chuén.

Duoc dién Viét Nam 1V (phuong phap 2) quy dinh st dung phuong phap nay dé dinh
lvgng tanin trong dugc liéu. Casein dwge dung lam chéat loai tanin, acid tanic dugc sé
dung lam chéat chuin. Mat do quang duoc do & 755 nm. Tinh két qua tanin toan phan
trong dugc liéu theo acid tanic.

6. Phuong phap st dung sac ky 1dng cao ap

Phwong phéap sic ky 16ng cao ap ciing duoc nhiéu tac gid st dung trong
dinh lvgng tanin trong dich chiét duoc liéu. Pha tinh thwong dung la RP-18, pha
tinh ray phan tir cling dwoc st dung. Pha dong thwdng 1a hdn hop nudc voi
methanol hay acetonitril ¢c& hay khdng thém chét diéu chinh pH acid nhv acid
phosphoric, NH4H2P 04, acid trifluoroacetic... Detector thwong dung la detector
uv 6 budc séng thich hop cho chat can phan tich.

Uu diém clia sdc ky 1ong cao ap co thé dinh luong riéng ié tirng tanin hay
ddng thoi nhiéu tanin trong hon hop. Tuy nhién, can phai c¢6 chdt chuan thich
hop cho chat can dinh lugng.

Ciing ¢6 tac gia nghién cttu phuong phap dinh lugng tanin béng sic ky 1éng cao ap

trong dung dich c6 mét clia protein bang cach st dung natri dodecyl sulfonat (SDS)

trong pha dong, [Kawamoto H. et al. Phytochemistry (1995) 40(5) 1503 05]

Ngoai cac phuong phap trén, con cé nhiéu phwong phap khac dugce st dung trong dinh

lwvgng tanin trong dich chiét dugc liéu nhu: phwong phap oxy hod st dung kali

periodat; phuong phap do do duc stv dung protein dé két tda tanin, phuong phap do
mau st dung FeCl3 hay s&t amoni sulfat; phwong phap két tha tanin s dung
polyvinyl polypyrrolidon...

VI. TAC DUNG VA CONG DUNG

Doi véi thue vat, tanin tham gia vao qua trinh trao ddi chd% cac qua trinh
oxy hoa khir. La nhi*rng chét polyphenol cé vi chat, tanin cling la nhitrng chat bao
vé cho cdy chong lai st xadm hai cta vi khuén, nd'm moc gay bénh, con tring va
cac gia suc an co.

Dung dich tanin két hgp v6i protein, tao thanh mang trén niém mac nén
(ng dung lam thuc sdn da. Tanin con c6 tac dung khang khuén nén dung lam
thu()(C‘Sl:IC miéng khi bi viém loét niém mac miéng, hong, hodc b6i, rira cho loét
khi nam lau. Tanin cd thé dung trong dé chira viém ru6t, chira tiéu chay.

Tanin két tha vo&i kim loai ndng va voi alcaloid nén dung chira ngd doc
duong tiéu hoa gay boi cac chat trén.
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Tanin co6 tdc dung lam déng mau nén ding dap lé&ii vét thuong dé cam
mau, chira trf, r6 hau mon.

C6 thé dung tanin tinh ché pha trong dung dich nuéc 1 - 2% hodac thudc bot, thuéc md
10 - 20%. Khi dung trong (udng) nén duing ché pham tanalbumin hay tanalbin. Pay la
dang két hop tanin va aloumin, diéu ché bang hoa tan 10g albumin vao 90g nuéc,
thém vira di dung dich tanin 6% dé két tia hét albumin. Bun nhe 50°c dé lam voén,
loc va riia voi mét it nuoc, sdy kho 40 - 50°C rdi tan nhd. Tanalbin ¢c6 mau vang nhat,
khéng mui, khong vi, chira 50% tanin, khong hoa tan trong nudc va trong con, khéng
bi dich vi phan huy. Khi vao dén rudt gap moi treong kiém tanin méi dwoc gidi phong,
tranh duoc tanin tac dung trén niém mac miéng - thuc quan - da day gay kho chiu va
lam r6i loan tiéu hod. Ngwoi I6n udng 2 - 10 g chia lam lieu nhé 1g.

C6 thé ché tanat gelatin dung nhu tanalbin. Tanoform la dang tanin két hop voi
formol, dung ngoai.

Mot s ellagitanin dwoc nghién clu thay cd tdc dung chéng ung thu vi du
mot s3' chdt c6 trong ba cdy thudc ho Hoa hong sau day: gemin A trong cay
Geum japonicum, agrimoniin trong ré cdy Agrimonia pdosa, rugosin D c6 trong
hoa Rosa rugosa déu c6 tdc dung khang Sarcoma 180 trén chudt. Alnusiin c6
trong qua cay Alnus sieboldia (Betulaceae) ciing c6 tdc dung khang ung thuw.

Nhiéu chét tanin c6 tdc dung chdéng oxy ho4, loai cac gbc tw do trong co
thé, gitup lam cham qua trinh 130 hoéa.

Trong cong nghiép, tanin chd yéu dwoc dung dé thudc da. Hang tram ngan
tdn tanin dudi dang cao chiét thuc vat divoc tiéu thu méi ndm.
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DUOC LIEU CHUA TANIN

NGU BOI TU
Galla

Trén thi tredng c6 hai loai Ngti boi tir 12 ngdi bdi t¢ Au vd Ngii boi tir A

Ngl bdi tr Au Ia t6 tao nén bdi mot loai con trung canh mang - Cynips
gallae tinctoriae Olivier khi loai con tring nay chich dé dé trirng trén choi cay
sén - Quercus lusitanica Lamk. var. infectoria Olivier. Trong qua trinh phat
trién cla sau non cac md thuc vat bao quanh sau non cling phat trién to dan tao
thanh to sau.

Ngii bdi t¢ A do loai sau Schlechtendalia
chinensis Bell, tao nén trcn cdy mudbi - Rhus
chinensis Mill. (=Rhus semialata Murr.).

Cay mudi la cay nhé cao 2 - 8 m. L4 kép long

chim 18, mép 14 chét, c6 khia rang cuwa, 14 cé 16ng

mém, cudng & hinh tru cé canh. Cay mudi c6 &

cac tinh mién ndi nudc ta nhu Ha Giang, Cao

Bang, Lao Cai. Vi ngii boi tir A
Hién nay ta van nhap Ngi boi t cla Trung

Quadc.

Péc diém duwoc liéu

Dugc liéu c6 hinh dang khdng nhét dinh.
Loai ngll bdi t&r Au thvong I1a hinh cau c6 dwong
kinh 10-25 mm, trén bé mat c¢6 nhitrng n6t nho
Ién, c6 mot cudng ngan. Thanh day, rén chéc,
mau thay doi tir xam, xanh nau dén vang nau va
thwong co 116 do sau khi trugng thanh cén dé
chui ra. Loai Ngi b6i t¢ & thi to hon, thanh
mong hon, dé vd vun, mau xam hodng, bén ngoai
¢ 1ong to ngan va ram. Vi cla ca hai loai Ngi
boi tl déu rat chat.
Thanh phan héa hoc

Thanh phan chinh cta Ngil bdi t& 1a tanin
thudc loai tanin gallic. Ngii bdi t& Au ham lugng  Cay Mudi - Rhus chinensis M,

tanin tr 50 - 70%, ngoai ra con c6 acid gallic 2 -
4%, acid ellagic, mot it tinh bt va calci oxalat.
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Tanin cla ngl bdi ti la pentagalloyl-/?-£>-glucose (xem corig thirc 6 phan
dai cuvong).

Viph&u: Ngii bdi t&r A cé biéu bi pha day dic bdi cac 16ng che chd da bao,
ngan, thanh day, dinh nhon. Trong mé mém rai rac co cac bo liber go di kém voi
Ong nhwa, mach gd phia trong, liber & gitta va 6ng nhya tiét dién tron & ngoai,
trong mo mém rai rac co calci oxalat hinh cau gai.

BOt: mau vang xam vi rat chat. Pac diém chd yéu cling 1a nhitng manh
biéu bi mang nhiéu 16ng che chd. Long 1 - 3 té bao, dai 70 - 350 fim. Manh mé
mém chtta cac hat tinh bot. Tinh thé calci oxalat hinh cau gai. Ong nhva it gap.
Manh mach xoan.

T&c dung va cong dung

Thi nghiém cho thdy pentagalloyl-/?-Z)-glucose c6 tac dung khang HIV va
rc ché sy peroxid hoa lipid trén chu6t.

Ngl bdi t dung trong dé chira viém ru6t mén tinh, giai doc do ngd doc
alcaloid, kim loai nang bdng dudng udng. Liéu 2 - 3g thudc sac, dung ngoai boi
dé ch*a nhiém truing da, vét thwong chay mau, vét loét.

Céch ding', dé chira tré em loét miéng, dong y s& dung phén chua cho vao
rudt Ngd boi tlr, dem nwéng roi nghién thanh bot min dé boi.

Ng( bdi t con la nguyén liéu dé ché bién tanin tinh khiét, ché muc viét.
ol
Turio Psidii

Duoc liéu la choi kém theo 2 - 4 14 da
m& cla cdy 6i - Psidium guajava L., ho
Sim - Myrtaceae.

Péac diém thuwc vat

Céy cao 4 - 5m, canh non cd 4 canh.
L& don, moc dor, hinh bau duc. L& non phu
Iong trdng nhat, vi chéat, vo than nhéan,
khi gia bong ra tirng mang. Hoa trdng moc
riéng 1é 2 - 3 cai mot 6 ké 14, 4 - 514 dai, 4
- 5 canh hoa, rat nhiéu nhi, bau dudi 5 0.
Qua hinh cau khi xanh c¢6 vi chua va chat,
chin cd vi ngot. Cay trong dé an qua. Oi
duoc trong khap noi & nudc ta.

Viphau: phién la: biéu bi c6 nhiéu
Iong che chd, biéu bi dudi co 16 khi. Mo
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mém gidu gom 1 hang té bao, mé mém khuyét chira tai tiét tinh dau va tinh
thé calci oxalat hinh cau gai. Gan gira: duoi bi€u bi c6 hai I6p mo day. Trong
mé mém rai rac co té bao chira tinh dau va tinh thé calci oxalat hinh cau gai.
Liber baé boc xung quanh céac b6 gb, phan cach nhau bdi cac tia rudt gom té
bao thanh méng.

Bot: mau luc xam, mui dac biét, vi chat. Soi kinh hién vi thay: 16ng che chd
don bao, tinh thé calci oxalat hinh ciu gai, manh mé mém c6 tdi chia tinh dau.

Thanh phan héa hoc

Blp va 4 non cla &i chiva khodng 10% tanin. Thanh phan tanin cla blp
va la 6i gdm cé& 3 loai tanin: thuy phén duoc, khong thuy phan duoc va loai
hon hop.

Cac tanin thuy phan dugc trong bap va 14 6i gdbm: gallotannin [3,4,5-
trimethoxyphenol 1-0-/£D-(2’,6’-di-0-galloyl)-glucopyranosid]; ellargitanin [2,3-
(S) hcxahydroxydiphcnoyl-6-0-galloyl-Z)-glucopyranosid) pedunculagin] va cac
eUargitanin C-glycosid [castalagin, casuarictin va casuarinin (céng thirc xem &
phan dai cwvong), acid valolaginic, acid vescalagin carboxylic. Céc ellargitanin
C-glycosid Ia thanh phén chinh trong tanin cta bup va la 6i. [Chem. Pharm. Bull.
40(8) 2092-98(1992)]

Tanin khéng thuy phan dwoc trong bGp va la4 6i gom: procyanidin-Bl,
prodelphinidin-BI.

Tanin hon hop trong bip va la 6i gdm: acutissimin A, B; eugenigrandin A;
mongolicain A; guajavin Ava B; psidinin A, B va C; psiguavin; guavin A, ¢ va D.

Ngoai ra, trong bup va la 6i con co:

- Céc dan chét flavan monomer cla cac tanin nhu catechin, gallocatechin,
leucocyanidin.

- Céc ilavonoid nhw quercetin, avicularin, guajaverin, quercetin-3-0-/?-Z)-
(2™-0-galloyl glucosid)-40-vinylpropyonat, morin-3-O-{r-L-lysopyranosid,
morin-3-0-a-L-arabo pyranosid.

- Cac phenol va phenyl ethan glycosid

- Cac triterpenoid tv do nhv acid crataegolic, chéat sap...

Avicularin R = a-L-aratxnofuranosKj
Guajaverin R * g-L-afifeinopyranosid
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Trong qud, nhét la qua chua chin cling cé tanin va flavonoid.

Té&c dung va cdng dung

Céc flavonoid trong bup va la 6i (avicularin, guajaverin, morin-3-O-or-L-
lysopyranosid, morin-3-O-lr-L-arabopyranosid) c¢d tinh khang khuan manh trén
nhiéu ching vi khuan gay bénh.

Casuarinin va casuarictin la 2 chéat ellagitanin c6 tdc dung Gc ché su
peroxid hod lipid & gan va khang s oxy hod mot s6'thanh phan clla mang hong
cau trén suc vat thi nghiém.

Dich chiét aceton va cac phenylethanoid glycosid cé tac dung (¢ ché trung
binh cac dong té bao ung thv nhu Leukemia P-388, Carcinoma u bang Ehrlich
(EAC).

Blp va ia 6i dugc dung nhiéu noi trén thé gidi dé chira di long, ly, tiéu
duong. Trong khéang chién chéng Phap cao blp 6i dugc ding chita di long, ly co
két qua rat tot. Co thé dung nuoc sac dé rira cac vét loét, vét thuong.

MANG CUT
Pericarpium Garciniae mangostanae

Duoc liéu la vé qud cla cay mang cut - Garcinia mangostana L., ho Bia -
Clusiaceae.

Pac diém thuc vat

Cay to. VO chlra mot chat gbm mau
vang. L& dai, hoa don tinh hay lvdng tinh 4
la dai, 4 canh hoa, nhiéu nhi. Bau 5 - 8 §,
mdi 6 chira mdt nodn. Qua mong cb vo qua
day khi chin c6 mau tim va mang dai ton
tai 6 gbc. Hat co 4o hat day tréng, vi chua
ngot, an dugc. Cay trong & mién Nam nuéc
ta dé ldy qua an.
Thanh phan héa hoc
Mang cut
Vo qua chira 8% tanin, chdt nhua va  Garcinia mangostana L.- Clusiaceae
cac chat dan chat xanthon.

Céc tanin d& duwogc biét trong vd mang cut gdm procyanidin A-2, B-2 cung
v6i flavan monomer la (-)-epicatechin.

Céc xanthon trong vé qud mang cut phan 16n 1a cac dan chét prenyl hoa.
Trong cac xanthon, a-mangostin ¢ ham lvgng cao nhaét.
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Céc chat duoc biét la: a, p va y-mangostin, isoman-gostin, R-mangostin, garcinon B,
D, Em angostanin, 1, 7-dihyfroxy-2-(3-methyl-but-2-enyl)-3-methoxy-xanthon,
mangostinon, mangostenon A, mangostenol, mangostanol, torvophyllin A, B,
demethylcalaba-xanthon, trapezifolixanthon, cudraxanthon G, 8-
hydroxycudraxanthon G, mangostingon, gartanin, 8-deoxygartanin, garcimangoson
B, smeathxanthon A va mangostinon. [Chem. Pharm. Bull. (2003) 51(7) 857-59, J. Agric. Food
Chem. (2006) 54, 2077-821
Céc xanthon c6 tinh thé mau vang, khong vi, tan trong con, ether va dung
dich kiém; khéng tan trong nwdc. Khi tdc dung vdi FeCl3cac chat nay cho mau
luc den nhat, voi acid sunfuric cho mau do.

Téac dung va cdng dung

Nhirng chat xanthon clia mang cut c6 tac dung chdng viém, khang nam,
khang khuan déc biét la co tac dung khang Staphylocccus aureus chling khang
methicillin. Trong cac xanthon dd dwgc tht nghiém, a, p-mangostin va
garcinon B ¢d tac dung manh hon ca.

.Cac xanthon trong vé mang cut c6 tdc dung chdng oxy hod. Két qud tht
nghiém cho thdy Y-mangostin c6 tac dung chéng oxy hod manh nhét, manh hon
ca tocopherol va BHA [Yakugaku Zasshi (1994) 114(2) 129-33]. CaAc mangostin c6 tac
dung tic ché sy oxy héa céc lipoprotein.

Garcinon B va Y-mangostin ¢d tdic dung manh trén dong té bao ung thw
CEM-SS v6i ICD twong ¢ng la 3,2 va 4,5 fig/ml. a- mangostin va mangostanol

a-Mangostin R,= H Rj=CH3 Isomangostin
& Mangostin R, = OCH, R2- CH3
f-Mangostin R, = H Rj=H

cling c¢6 tac dung nhung hoi yéu hon. [Gwendoline E. et al. J. Asian Nat Prod. Res.
(2008), 10(5), 481-5]

- VO mang cut dung dé chira ly, tiéu chay.
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MOT s6' CAY KHAC CHUA TANIN

Chiéu Liéu - Terminalia nigrovenulosa Kiene.

Cay Bang - Terminalia catappa L. Cac cay trén déu thudéc ho Bang -
Combretaceae.

Cay Sim *Rhodomyrtus tomentosa Wight., ho Sim - Myrtaceae, la va bup
chia nhiéu tanin.

Cay Che (Tra) - Camellia simensis (L.) Kuntze (= Thea sinensis L.), ho
Cheé - Theacene. L& va blp chia nhiéu tanin va cafein (xem thém chuong
akaloid, Duoc liéu hoc, Tap I1).



TAI LIEU THAM KHAO CHINH

Séach

1. BO Y té, Duoc dién Viét Nam 1V, Nxb. Y hoc, Ha Noi, 2010.

2. D0 Té&t Loi, Nhitng cay thubc va vi thubc Viét Nam, xudt ban lan tha 6,
Nxb. Khoa hoc ky thuét, 1991.

3. Vién Dugc liéu, 1000 cay thudc va dong vat lam thudc & Viét Nam, tap I,
NXB Khoa hoc va K§ thuat, 2003.

4. Vién Dugc liéu, Tai nguyén cay thudc Viét Nam, Nxb. Khoa hoc k§ thuat,
1993.

5. V6 Van Chi, Tlr dién cay thudc Viét Nam, Nxb. Y hoc, 1997.
Devon T.K. and Scott A.l. - Handbook of Natural Occurring Compounds,
Vol. I. Academic Press, 1975.

7. Evans w.c. - Trease and Evans’ Pharmacognosy, 14th Ed. WB. Souders
2000.

8. Hansen R., Sticher 0., Pharmakognosie —Phytopharmazie —9th Edition,
Springer -20009.

9. Hostettmann K. and Marston A. - Saponins. Cambridge University Press,
1995.

10. Markham K. R. —Techniques of Flavonoid ldentification. Academic Press,
London, 1982.

11. Miller L.p. (Ed.) - Phytochemistry, Vol. I, II, 1ll. Van Nostrand Reinold
Company, New-York, 1973.

12. Paris M. et Hurabielle M. -Abrégé de Matiere medicate - Pharmacognosie.
Masson, 1981.

13. Tang w. and Eisenbrand G. - Chinese Drugs of Plant Medicine, Springer,
1992.

14. WHO - Selected Monograph on Medicinal Plants. WHO, Geneva, Vol. I, Il
& I1I.

Tap chi

15. Biological & Pharmaceutical Bulletin (Volumes 21-33 (1998-2010)].

16. Carbohydrate Polymers - A Journal Devoted, to Scientific and

Technological Aspects of Industrially Relevant Polysaccharides [Volumes

. 1-82(1981-2010)].



17.
18.

19.
20.
21.

22.

23.
24.

Carbohydrate Research (Volumes 1-10 (1965-1969), 341-345 (2006-2010)].

Fitoterapia - The Journal for the Study of Medicinal Plants [Volumes 70-
81 (1999-2010)].

Food Chemistry [Volumes 1-10 (1976-1983), 123 (2010)].
Journal of Chromatography B [Volumes 766-878 (2002-2010)].

Journal of Ethnopharmacology [Volumes 1-10 (1979-1984), 131-132
(2010)].

Phytochemistry - The International Journal of Plant Chemistry, Plant
Biochemistry and Molecular Biology [Volumes 1-71 (1961-2010)].

Phytochemistry Letters [Volumes 1-3 (2008-2010)].

Phytomedicine - The International Journal of Phytotherapy and
Phytopharmacology [Volumes 8-17 (2001-2010)].



MUC LUC TRA ctru TEN Duwoc LIEU

(Tén khoa hoc va tén tiéng Viét)

A

A. perryi Baker. 349
A. verus Oliver 126
Abelmoschus sagittublius (Kurz.) Merr. 127
Abrus precatorius L. 264
Acacia Senegal (L.) Willd. 124
Acacia verek Guill et Perr. 124
Acanihopartax aculeatus Seem 255
Acanthopanax trifoliatus (L.) Merr. 255
Achyranthes bidentata Blume. 233
Actisd 405
Adonis vernalil L. 190
Agar-agar 132
Agave 269
Agave americana L. 269
Agave sisalana Perr. 269
Alisma plantago-aquaiica L. 120
Aloe 348
Aloe barbadensis Milk 348
Aloe candelabrum Berger. 349
Aloeferox Mill. 348
Aloe vera L. 348
Aloe vu/gor6’Lam. 348
Ammi visnaga (L. ) Lam. 461
Andrographis paniculata (Burm.) Nees. 297
Angelica dahurica (Fisch. ex Hoffm.) Benth. et

Hook. f. 453
Angelica dahurica Benth. et Hook. f. \ai.formosana

Shan et Yuan 453
Angelica decursiva (Miq.) Franch. Et Sav. 457
Apocynum cannabium L. 190
Aralia mandshurica Rupr. ct Maxim 255
Asparagus cochinchinensis (Lour.) Meu. 275
Astragalus gummifer Labill. 126
Astragalus piietociadus Fr. et Sint. 126
Ayapana triplinervis (Vahl) R. M. King & H. Rob.

451
B

Ba dot 451
Ba kich 344

Bach mai 474

Bacopa monieri (L.) Wcttst 258
Bang 494
Ba dot 45!
Bach cap 129
Bach chi 453
Bach dan cho rutin 390
Bach qua 413
Beiamcanda chinensis Lem. 424
Bletia striata (Thunb.) Rcichb. 129
Bo bo 114
Bo cap nuéc 332
BO két 231
Béng 121
Bruceajavanica Merr. 256
Bulbus Scillae 187
c

c. teysmannii var. inophyiioide (King.) p. F. Stcvens

» 469
Caesalpinia sappan L. 429
Ca la xé 269
Cét canh 227
Calophyllum inophyllum L. 465
Caiophyllum lanigerum var austi Gicoriaceutn 468
Calotropis gigantea R. Br. 190
Cam thao 215
Cam thao day 264
Carduus marianum L. 416
Carthamus tinctorius L. 421
Cassia acutifolia Del. 323
Cassia alata L. 330
Cassia angustifolia Vahl. 323
Cassia brasiliana Lam. 332
Cassia grandis L. f. 332
Cassia occidentals L. 329
Cassia tora L. 327
Caulis Mori 410
Cay bdng bong 190
Cay la hen 190
Cay thua 269
Centeila asiatica Urb. 237
Chi tir 289
Chiéu Licu 494



Chat chit

Citrus

Cnidium monnieri Cusson.
Codonopsisjavanica (Blume) Hook. f.
C6t khi ci

cOt khi mudng

Cotr lachryma-jobi L.
Convallaria majalis L.

Co muc

Cd ngot

C6 nho nbdi

Corchorus acutangulus Lamk.
Corchorus capsularis L.
Corchorus olitorius L.

Cortex etJlos Plumeriae

Cortex Mori Radicis

Cortex Oroxyli

Cut Itdt ScheljfteruK riKpiaphyilue
Costus speciosus (Koenig) Sm.
Croton tonkinensis Gagnep.
Cuc gai

Cu dau

Cl mai

Cynara scoiymus L.

Danh danh

Dau

Day dat

Day mat

Day 'hubc ca

Derris elliptica Benth.
Diép ca

Digitalis lanata Ehrh.
Digitalis 16ng

Digitalis purpurea L.
Digitalis tia

Dioscorei' persimilis Pnin et Burkill
Dioscorea tokoro Makino
Dia M§

Ducmg dia hoang

Pai

Pai hoang
Pai mach
Pan sam

343.

420
459
255
339
329
114

184
184
294
409
397
240
269
256
416
428
118
405

289
409
347
425
425
425
390
173
173
173
173
118
266
269
173

294
334
«13
255

bang sam
bao
Pay
bia hoang

Eclipta alba (L.) Hassk
Eciiptaprostrata (L.) L.

Eleutherine butbosa (Mill.) urb.
Eieutherococus senticosus Maxim.
Erysimum canescens Roth.
Eucalyptus macrorrhyncha F. Muell.
Eupalorium ayapana Vent. Ex Mill
Eupaiorium staechadosmum Hance
Eupatorium triplinerve Vahl

F

Fagopyrum esculertum Moench
Fallopia multiflora (Thunb.J Haraldson
Flos Carthami

Flos Lonicerae

Flos Styphnolobiijaponici
Folium Cynarae

Folium Digitalis

Folium Digitalis lanatae
Folium Digitalis purpureae
Folium Ginkgo

Folium Mori.

Folium Oleandri

Folium Paederiae

Folium Sennae

Folium Sennae alatae
Fructus Ammi visnagae
Fructus et Radix hiorindae citrifolie
Fructus Gardeniae

Fructus Gleditschiae

Fructus Hordei germinatus
Fructus Mori

Fructus Selini

Fructus Silybi mariani
Fructus Xanthii

Fuctus Armeniacae

G. arboreum L.
G. barbadense L.
G. herbaceum L.

255
476

287

256
255
190
390
451
452
451

389
340
421
401

405
173
180
174
413

409
159
291
323

330

461
346
289

231
M3

410

459

416

30!

474

121



G. hirsutum L.

Galla

Ganoderma applanatim
Ganoderma luctrthm (Leyss. ex Ft.) Karst
Ganoderma tsuga Morr.
Garcinia mangostana L.

Gian sang

Giao c6 lam

Ginkgo biioba L.

Gleditschia australis Hemsl.
Glehnia littoralis F. Schmidt
Glinus opposito/oiius (L.) DC.
Glycyrrhiza glabra L.
Giycyrrhira inflata Bat.
Giycyrrhira uralensir Fisher
GOm adragant

Gom arabic

Gossypium
G6 vang
Gummi Arabicum

Gummi Tragacaruhae
Gynostemma pentaphylium (Thunb.) Makino

H
Ha thu 6 do
Hanh bién
Helleborus spp.
Herba Abriprecatorii
Herba Andrographiiis
Herba Bacopae monieri
Herba Centellae asiaticae
Herba Eclyptae
Herba Eupatorii ayapanae
Herba Eupatorii stoechadosmi
Herba Gynostemmae pentaphylli
Herba Houttuyniae
Herba Orthosiphonis
Herba Polygoni hydropiperis
Herba Siegesbeckiae
Herba Steviae
Herba Wedeliae
Hoéa hoe
Hoai son
Hoang cam
Hoc
Héng hoa
Hordeum vulgare L.
Houttuynia cordata Thunb.
Huyé&n sam
Hy thiém

121
489
136
135
136
492

256
413
231
256
261
215

215
126
124
121
429
124
126
256

187

190
264
297
258
237
464
45!
452

256
390

392
395
302
304
461
384
118
399
384
421
113
390
255, 293
302

Ké dau ngwa

Kh& sam cho la
Khg sam cho ré
Kh6 sdm dung qua
Khuc khac

Kim cang

Kim ngan

La dap

L& mo

Laminaria
Laminariajaponica Arcsch.
Laminaria saccharina Lam.
Lignum Caesalpiniae

Linh chi

L6 hoi

Lonicera confusa DC.
Lonicerajaponica Thunb.
Lonicera. dasystyla Rehd.
Lda mach 3 géc

M
Man tuéi
Man tuéi tia
Mang cut
Mach 3 géc
Mach mén
Mach nha
Madc
Mazus pumilus (Burm. F.) Steenes
Mia do
Mo
Mo 16ng
Morinda citrifolia L.
Morinda officinalis How.

Morindapersicaefolia Ham.var. oblonga Pierrc

Aorinda umbeliata L.)
Morus alba L.

MU u

Mubdng trau

N

Nelumbo

Nelumbo nucifera Gacmt.
Neriurt odorum Soland.
Nerium oleander L.

301
256
256
256
271
271
401

390
291
134
134
134

429
135
348
401
401
401
389

452
451
492
389
273
113
i30
261
269
474
291
346
344
348
347
409
465
330

116
116
159
159



Ngan hanh

Nghé

Ngi boi t

Ngu gia bi chan chim
Ngi gia bl hvong
Nguu tat

Nhau

Nhau nuéc

Nhan sam

Nuc nac

O mai

O moi

Oleum calophyili inophyiii

Oi

Ophiopoeon iaponicus (Thunb.) Ker. Gawl.
Oroxylum indicum Vent.

Orthosiphon grandiflorvs Bold.
Orthosiphon spicatus (Thunb.) Bak.
Orthosiphon spiralis (Lour.) Merr.
Orthosiphon stamineus Benth.

Pachyrrhizus erosus Urb.
Paederiafoetida L.

Paederia scandens (Lour.) Merr,
Panax ginseng c.A. Meyer

Panax noioginseng (Burk.) F. H. Chen
Panax viethamensis Ha el Grushv.
Pericarpium Garciniae mangostanae
Peripioca graeca L

Peucedanum decursivum Maxim.
Peucedanum praeruptorum Dunn.
Phan ta diép

Plantago major L.

Platycodon grandiflorum (Jacg. ) A. DC.

Plumeria rubra L. var. acutifolia (Poir.) Bail.

Poligonum cuspidatum Sieb. et Zucc.
Pvlygala senega L.

Polygala sibirica L.

Polygala sibirica L. var. angustifolia Ledeb.

413
395
489
240

233
346
348
243
397

474
332
465

273
397
392
392
392
392

428
291
291
243
251
254
492
190
457
457
323
130
227
294
339
223
223
223

Polygala sibirica L. var. tenuifolia (Willd.) Backecr &

Moore
Polygala tenuifolia Willd.
Polygonum aviculare L.
Polygonum fagopyrum L.
Polygonum hydropiper L.
Polygonum multiflorum Thunb.

223
223
261
389
395
340

Prunus armeniaca L.

Prunus persica (L.) Batch.

Psidium guajava L.

Pueraria lobata (Willd.) Ohwi
Pueraria pseudohirsuta Tang et Wang
Pueraria thomsonii Benth.

Pulpa Cassiac grandis

Q

Quercus lusitanica Lamk. var. infectoria Olivier

R

Radix Achyranthes bidentatae
Radix Angelicae dahuricae
Radix Asparagi cochinchinensis
Radix Derris

Radix tailopiae multuiorae
Radix Ginseng

Radix Glycyrrhizae

Radix Hibisci sagittifolii
Radix Morindae

Radix Notoginseng

Radix Ophiopogonis

Radix Peucedani

Radix Platycodi.

Radix Polygalae.

Radix Polygoni cuspidati
Radix Puerariae

Radix Rhemaniae

Radix Rumicis

Radix Scrophulariat

Radix Scutellariae

Rau céu

Rau dang

Rau dang dat

Rau dang & 16n

Rau ma

Rau meo

Rau nghé

Ré quat

Rhemania giutinosa (Gaertn.) Libosch.

Rheum officinale Baill.

Rheum paimatum L.

Rheum rhaponticum L.

Rheum tanguticum Maxim, ex Balf.
Rheum undulatum L.

Rhizoma Alismatis

Rhiroma Befamcandae

Rhizoma Bletiae

474
476
490

Ml
111
332

489

233
453
275
425
340
243
215
127
344
251
273
457
227
223
339

287
343
293
399
132
261
261
261
237
392
395
424
287
333
333
335
333
335
120
424
129



Rhizoma Dioscoreae

Rhizoma Dioscoreae persimilis
Rhizoma Rhei

Rhizoma Smilacis
Rhodomyrtus tomentosa Wight.
Rhus chinensis Mill.

Rhus semialata Muw.

Rumex crispus L.

Rumex wallichii Meissn.

Rudt ga

Sa sam

Sai dat

Sén day

Salvia mihiorrhiza Bunge.

Sam bé chinh

Sam cao ly

Sam dai hanh

Sam Triéu Tién

Sam Viét Nam

Schefflera heptaphylla (L.) D.G. Frodin
Schefflera octophylla (Lour.) Harms.
Scrophuiaria buergeriana Miq.
Scrophularia buergeriana Mig.
Scrophularia ningpoensis Hemsl.
Selinum monnieri L.

Semen Coicis

Semen Corchori

Semen et Folium Plantaginis
Semen Pachyrrhizi

Semen Persicae

Semen Senae occidentalis
Semen Sennae torae

Semen Thevetiae

Semen Ziziphi

Sen

sén

Senna acutifolia (Del.) Batika
Senna alata (L.) Roxb.

Senna angustifolia Mill.

Senna occidentalis (L.) Link.
Senna tora (L.) Roxb.
Siegesbeckia orientalis L.

Sim

Sinh dia

Smilax

Smilax china L.

Smilax glabra Roxb.

Solarium laciniatum Ait.

266
118
333
271
494

489
343
543
344

256
461
Hi
255
127
243
256
243
254
240
240
293
255
293
459
114

428
476
329
327
164
261
116
489
323
330

329
327
302

287
2711
271
271
269

Sophoraj Tavescens Ait. 256

Sophorajaponica L. 384
Stecullaria baicalensis Georgi 399
Stevia rebaudiana (Bertoni) Hemsley. 304
Strophanthu caudatus (Bunn, f) Kurz. var. giganteus Pit
171
Strophanthugratus (Wall, et Hook.) Baillon. 166
Strophanthu hispidus DC. 166
Strophanthu kombe Oliver. 166
Strophanthus 166
Strophanthus divaricatus (Lour.) Hook, ct Am. 171
Styphnolobiumjaponicum (L.) Schott. 384
Sting dé 171
Stra 294
Sylibum marianum (L.) Gaertn. 416
T
Téo 390
Tam that 251
Tang bach bl 409
Tang chi 410
Tang diép 409
Tang ky sinh 410
Tang phiéu tiéu 410
Tang tham 410
Tao be 134
Terminaiia catappa L 494
Terminalia nigrovenulosa Kiene 494
Thach 132
Thao quyét minh 327
Thevetia neriifolia Juss. 164
Thevetia peruviana (Pers.) K. Schum. 164
Thién moén 275
Théng thién 164
Thé phuc linh 271
Tho ty giai 2711
Tién hd 457
T6 moc 429
Trach ta 120
Trdc dao 159
Turio Psidii 490
Ty giai 266
u
Urginea maritima L. 187
\Y%
Vién chi 223
Vong giang nam 329



w

Wedelia calendulacea (L.) Less.

Wedelia chinensis (Osbck” Mcrr.

X

Xa sang
Xanthium sibiricum Patr.
Xanthium strumarium L.

Xa can
Xuyén tam lién

461
461

459
301
301

424
297

Y di

Ziliphusjujubg Mill.
Ziziphus mauritiatta Laifiic
Ziziphus mauritiana Lamk.

Ziziphus vulgaris var. spinosus.

Ziziphus. jujuba Lam.
Zizyphusjujuba Lamk.

114

261
261
389
261

261
389



