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(Desmodium triquetrum)
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1. General information:

Project title: Study on the phytomorphology, phytochemistry and in vitro
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Coordinator: MS. Nong Thi Anh Thu

Implementing institution: Thai Nguyen University of Medicine and Pharmacy
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- Study about the morphological characteristics and anatomical features of
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- To isolate and identify the structure of chemical compounds from aerial
parts of the plant Desmodium triquetrum.
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- The first report about the morphological characteristics and anatomical
features of the plant Desmodium triquetrum

- This is the first report on the presence of compound 4 in the plant D.
triquetrum
4. Research results:

- Based on the morphological observations, we determined that the plant
voucher specimen collected in Bac Kan, Vietnam, with vernacular names are
known as “Mui mac”, “Co binh”, belongs to the species Desmodium triquetrum (L.)
DC., a member of the family Fabaceae. The analytical phytotomy of leaves, stem,
and root described herein also supports the conclusion. This is the first
comprehensive morphological and anatomical study about this species.

- By chromatographic methods, 4 substances isolated from the plant and they
were identified as kaempferol (1), astragalin (2), isoquercitrin (3), quercitrin (4) by

analysis of physicochemical and spectroscopic data.
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DAT VAN DE

Cay Miui mac (Desmodium triquetrum (L.) DC.) hay Tadehagi
triquetrum (Linnaeus) H. Ohashi, con goi 1a cdy Théc 1ép, cay Co binh. Cay
phan bd & An Do, Mianma, Trung Qudc t6i Philippin. O nudc ta, cdy moc
hoang ¢ ria rung, rimg thua. Khi dung lam duoc liéu, cdy dugc thu hai toan
cay vao mua h¢, mua thu. Toan cay dugc rua sach, chat nhé dung tuoi hay
phoi kho dung dan. Theo YHCT, cay ¢0 vi ngot, tinh mat, c6 tac dung thanh
nhiét giai doc, kién ty tiéu thuc, loi ni€u, sat trung. Trong dan gian, cay
thuong dugc dung dé diéu tri cac ching nhu: Cam mao phat s6t nong, viém
sung hong, viém mu ring, viém tuyén mang tai, viém than cip, viém gan
vang da, viém rudt tiéu chay, ly [1]. Mot s6 noi sir dung dé chita bénh giun
moc, tré em suy dinh dudng, non mtra khi ¢6 mang, ngdé doc dura, lao xuong
va bach huyét, nhiém tring 4m dao Trichomonas, nim da ctmg. Dan gian cho
vao thit, c4 mudi dé phong rudi, gioi hoic phdi hop voi cac loai thube khac dé
diét rudi, mudi. La kho cho vao @ véi quan 4o dé sat trung. O Thai Lan, 1a
dugc dung dé chiét thanh cao nudc 1am vién udng tri tri hoic udng thay tra.
Thuong dung mdi 1an 15- 60g dun sdi ldy nude udng.

Cho dén nay chua c6 cong trinh nghién ctru nao céng bd day du vé dic
diém thuc vat, thanh ph?m hoa hoc, tdc dung sinh hoc cua cay Miii mac
(Desmodium triquetrum (L.) DC.) moc ¢ Viét Nam. Nham tao co s& khoa hoc
cho viéc khai thac va st dung duogc liéu ¢6 hi¢u qua hon, chiing to1 tién hanh
dé tai "Nghién ciru ddc diém thiee vdt, thanh phan héa hoc va tdc dung chong
oxy hoa cua cay Miii mac” véi cac muc ti€u:

1. Tham dinh tén khoa hoc ciy Miii mac

2. Pinh tinh cdc nhom chét dbi véi can toan phan va can cac phan doan
cia mau nghién ctru; Chiét xuat, phan lap va xac dinh ciu trac hoa hoc clia cac
chit tinh khiét tich duogc tir mau nghién ciru.

3. Thir tac dung chdng oxy hoa invitro ctia dich chiét cao mili mac



Chuwong 1. TONG QUAN
1. Téng quan vé chi Desmodium
1.1. Vi tri phén logi
Theo khung phan loai nganh Ngoc lan, vi tri phan loai cta chi
Desmodium:
G161 thuc vat: Plantae
Nganh ngoc lan: Magnoliophyta
L&p ngoc lan: Magnoliopsida
Bo: Fabales
Ho: Fabaceae
Chi: Desmodium [1], [2].

Desmodium la mét chi 16n thudc ho Pau vadi khoang 350 loai thye vat da
s6 duoc sir dung 1am ngii coc va thao duoc. Hién nay chi c6 khoang 30 loai duoc
nghién ctru vé dic diém thuc vat, tinh chat héa hoc va tac dung sinh hoc [33]. O
Trung Qudc c6 khoang 41 loai [24]. Trang thong tin vé tai nguyén cac gidng
cdy trong thudc Bo nong nghiép My da ghi nhan sy c6 mat cta 211 loai [22].
Theo Pham Hoang Ho chi Desmodium ¢ Viét Nam c6 59 loai [2].

1.2. Pic diém thiee vit chung ciia chi Desmodium

Cay thao ctg. La kép hodc c6 mot 1a chét hinh tam giac dai cut hinh tim
& gbc. Cudng co canh. C6 14 kém. Cum hoa chiim kép & nach 14 va & ngon. Hoa
mau hong. Qua loai ddu va c6 mang 16ng mau xam tro & mot s6 loai [1,4] .
1.3. Pic diém mot 56 loai trong chi Desmodium

o D. cephalotes Wall. (Ba chg)

Cay nho, cao 2 - 3m, than tron, canh non hinh tam giac, det, 14 moc so
le, c6 3 14 chét, nguyén, c6 1a kem. L4 non c6 16ng tréng bac & ca hai mat.
Hoa mau trang tap trung ¢ k& 1a. Qua loai dau. CAy moc hoang & d6i nti ven

duong. La thu hai vao mua xuan va mua ha, dung tuoi hoac phoi kho. Nguoi


http://zipcodezoo.com/Key/Plantae/Fabaceae_Family.asp
http://zipcodezoo.com/Key/Plantae/Desmodium_Genus.asp

dan thuong dung 14 sao vang sic udng dé chita ly hodc gid 14 14y nudc udng,
ba dép dé chira ran can. Liéu dung mdi ngay 20 — 30g 14 tuoi.

o D. styracifolium (Osb.) Merr. (Kim tién thao)

Cay thdao moc bo, sau dung théng, cao 0,3 — 0,5m. Ngon non det, cé
khia va long to tréng. L4 moc so le, gém 1 hoac 3 1a chét hinh tron, dai 1,5 —
3,4cm, rong 2 — 3,5cm, géc béng hodc hoi hinh tim, dau ta hodc hoi 16m, mit
trén mau luc xam nhat, c6 gan rat ro, mat dudi phu 16ng mau tréng bac, mém
nhu nhung, 14 kém c6 16ng, c6 khia, cuéng la dai 1 —2,5cm, c¢6 long.

Cum hoa moc ¢ ké& 14 hodc dau ngon thanh chum ngén hon 14; 14 béc
som rung, hoa mau hdng, dai 4 ring déu, c6 16ng ngan, trang c6 canh cd hinh
bau duc, cac canh bén thuon, canh thia cong co tai, by nhi hai bo, bau it long.

Qua loai dau hot cong, c6 3 hat, c6 long.

o D. gangeticum (L.) DC. (Thoc 1ép)

Cay thao, dang bui, cao 1 — 1,5m. Canh moc vuon dai, canh non manh
hot c6 canh va c6 16ng. La chi c6 mot 1a chét, moc so le, hinh trai xoan hoac
hinh tring dai 6 — 10cm, réng 3 — Scm, géc tron, dau ti hoi nhon, mit trén ¢
16ng min va ngan, mat dudi pht nhiéu 16ng ap sat, & goc 14 c6 hai soi ngan 1a
vét tich ctia hai 14 chét bén tiéu giam. Cudng 14 dai 1 — 2cm. L4 kém nhon.

Cum hoa 1a mot chuy thua moc & dau ngon hodc ké 14, co6 16ng, gém
nhiéu hoa nho xép tirng d6i mot. Pai ¢6 4 ring nhin, trang c¢6 canh cd va canh
thia hinh trdi xoan ngugc, canh bén thuoén, bo nhi xép thanh 2 bo, bau co it
long. Qua cong, c6 7 — 8 ngin, mdi ngin dung 1 hat.

o D. heterophyllum (Willd.) DC. (Han the)

Cay bui nho, moc bo, phan canh nhiéu. Canh dai 20 — 40cm manh va
cung, trai rong trén mat dat. La moc so le, 14 phia dudi thuong don, 14 phia
trén kép 3 14 chét hinh bau duc hodc trai xoan, géc t0, dau tron, doi khi hoi
khuyét, dai 0,7 — 2cm, rong 0,5 — 1,2cm, mat trén nhan bong, mat dudi nhat

c6 10ng, 14 chét tan cung 16n hon cac 14 bén, ¢6 14 kém nho.



Cum hoa ngén va thua moc & ké 14, hoa nho mau tim héng, dai 5 rang
c6 16ng, trang 5 canh, canh co hinh bau duc, canh bén thuén, canh thia khong
c6 tai, bo nhi hai bé, bau c6 long.

Qua loai dau nho, thudn, co tu 4 dén 5 hat.

2. Nhitng nghién ciru vé cAy Miii mac D. triquetrum (L.) DC.
2.1. Dic diém thue vit

Cay Miii mac 1a cay thdo cung, cao 1 - 1,5m. Than c6 3 canh. La c6 mot 1a
chét hinh tam giac dai cut hinh tim & gdc; cuéng c6 canh; 14 kém hinh tam giac
nhon dang Véy, dai 1,5cm, mau nau. Cum hoa chum kép ¢ nach 14 va & ngon. Hoa
mau hong, xép 1-2 cai mot. Qua dau c6 1ong xam tro hay khong, c6 sd ddt thay
doi tir 4-5 t6i 8-9, rong tir 2-2,5 t6i 4-5mm hay hon. C6 nhiéu thir khac nhau boi
qua c6 1ong hay khong, s6 ddt nhiéu hay it, rong hay hep.
2.2. Phén bé va sinh thdi [3]

Phan b chu yéu ¢ vung nhiét do1 chau A tr An D9, Srilanca dén
Mianma, Trung Quéc, Philippin. O nudc ta, cdy moc hoang & ria rimg, ring
thua. Cdy ua bong va c6 thé hoi chiu bong, c6 kha ning chiu han va song
dugc ca O nhimg noi dat kho can cua ving ddi troc va bd nuong rdy ma
ngudn nudc chi yéu 1a nhitng dot mua. Cay ra hoa va qua nhiéu. Vo qua
ngoai c6 1ong dinh dé& bam vao stic vt va quan 4o nguoi, dé phat tan xa. Hinh
thire tai sinh tu nhién cta cdy chu yéu tir hat. C6 thé trong tir hat, d& phu dat,
han ché x6i mon trong mia mua. Khi ding thu hai toan cdy vao mua hé hoic

mua thu, rira sach, chit nho dung tuoi hay phoi kho dung dan.



2.3. Thanh phin hod hoc

2.3.1. Thanh phan héa hoc ciia chi Desmodium Desv.

Céc nghién ctru trén thé gidi cho thay, chi Desmodium chira cac hop chét

thuoc nhom flavonoid, alcaloid, steroid, triterpenoid, acid amin, peptid va hop

chat hydrocarbon mach thang [23].
2.3.1.1 Cdc hop chat flavonoid

Céc flavonoid trong chi Desmodium chu yéu 1a céc isoflavonoid, flavon,

flavonol va dan xuat cua chung. Tén va cau tric cta céac flavonoid da phan lap

duogc tr cac loai thudce chi Desmodium dugc trinh bay trong bang sau:

Bang 1. 1. Cac hop chat flavonoid phan 1ap dwoc tir cac loai thudc chi

Desmodium
n X PO . TLT
STT | Tén hop chat Cau truc hoa hoc Loai BPD K
OH
HO o O 3
1 | Kaempferol (D1) O | D. caudatum 'l;(;a;n [53]
OH
5,74'"-
Trihydroxy- Toan
2 dihydroflavonol D. caudatum cay [53]
(D2)
OH
HO o O D. .
3 | Apigenin (D3) O | styracifolium TC(:;H [32]
OH O
OH
OH
4 | Luteolin (D4) HO O O D Toan [6,54]
‘ | styracifolium cy

OH O




Toan

=
5 | Desmodol (D5) | o D. caudatum ciy [53]
O OH
OCH3
OH
6 | Chrysoeriol (D6) O | styracifolium cy [54]
D. triflorum [21]
. D. .
7 | Isovitexin (D7) styracifolium TC(;an [[554é]]
D. caudatum y
Leachianon G Toan

8 (D8) D. caudatum cdy [53]
2'-0-f-D -

9 | Xylosylvitexin D. triflorum La [21]
(D9)

6-C-

10 Glycopyr_anosyl- D. o Tqan [32]
8-C-arabinosyl styracifolium cay
apigenin (D10)

6-C-
D. Toan
11| Glycopyranosyl styracifolium cay [32]

luteolin (D11)




Flavosativasid

12 (D12) D. triflorum La [21]

13 | Citrusinol (D13) D. caudatum Tc%%;n [53]
Dalbergioidin D.

14 (D14) gangeticum Toan [28]

cay

Desmocarpin D. Toan

B | (p1s) gangeticum cy [28]
Diphysolon D.

16 (D16) gangeticum [28]
Gangetinin D. Toan

o (D17) gangeticum cay [46]

18 | Swertisin (D18) D. caudatum Toan [55]

cay




. D. Toan 9

19 | Gangetin (D19) gangeticum cdy [9]

20 | Genistein (D20) gyracifonum 1‘;*;“ [13]
2'- Hydroxy D. Toan

2L genistein (D21) gangeticum cay [14]
— D. Toan

22 | Kieviton (D22) gangeticum ciy [15]
. D. Toan

23 | Desmodin (D23) gangeticum cdy [46]
8- .

24 | Prenylquercetin D. caudatum TC(;an [53]
(D24) y

D. triflorum La [21]

D.

styracifolium | T IMP | [54]

25 | Vitexin (D25) D. caudatum chg;n [55]
D. Toan

heterophylum 3]

cay




o D. Toan [54]

26 | Vicenin-1 (D26) styracifolium cy
o D. Toan [54]

27 | Vicenin-3 (D27) styracifolium cy

og | Neophellamureti D.caudatum | 19 | [53]
n (D28) cdy

a9 | Yukovanol D. caudatum Tc(;an [55]
(D29) y

5 | Kenusanon | D. caudatum | 1oan [53]
(D30) ey




2.3.1.2. Cdc hop chat alcaloid

Alcaloid c6 trong mét sé loai thudc chi Desmodium Desv. phan bo

trong 14, than, ré, hoa va qua véi ham lwong khac nhau. Ham luwong

alcaloid ciing thay doi theo mua, thoi tiét, khi hiu...Mot so alcaloid dwoc

tim thdy trong chi Desmodium bao gém alcaloid c6 nhén indol va cac

alcaloid khong chira di vong (Bang 1.2).

Béang 1.2. Cac alcaloid tir cac loai thu¢ce chi Desmodium

STT Tén hop chit Céu triic héa hoc Loai BPD
AN
N/
1 Bufotenin (D31) HO\©\/\C D. caudatum Toan cay
|
N
H
N-N- — D. triflorum L4
Dimethyltryptamin AN /
2 (D32) N D. gangeticum | R&
H
N
N/
O-Methylbufotenin HO . x
3 (D33) | N D. gangeticum | R¢
N
H
4 Cholin (D34) D. triflorum La

g\




2.3.1.3. Cdc hop chdt steroid
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Mot s6 hop chat steroid phan lap tir chi Desmodium dugc trinh bay trong bang 1.6.

Bang 1.3. Cac hop chit steroid phén lap dwoc tir chi Desmodium

STT | Tén hop chit Céu tric hoa hoc Loai BPD
p-Sitosterol-3- D. styracifolium | PTMD
O-f-

1 :
glucopyranosid
"~ D. heterophylum Toan
(D35) : pny ciy
) Stigmatsterol D. caudatum Toan
(D36) D. heterophylum cay
Stigmasterol-3- D. styracifolium | PTMD
O-5-D-
3 # )
glucopyranosid
Toan
(D37) D. heterophylum cay
D. styracifolium | PTMD
A Beta-sitosterol
(D38) .
D. caudatum Tqan
cay

2.3.1.4. Cdc hop chat khac

Ngoai cac hop chat flavonoid, alcaloid va steroid, mot sb saponin

(soyasaponin 1) (D39) va triterpenoid [lupenon (D40), lupeol (D41)] [52]

cling dugc tim thay trong chi Desmodium (Hinh 1.4).




Hinh 1.1. Ciu triic héa hoc ciia cac hop chit khac tir chi Desmodium

2.3.2. Bang 1.3. Cac hop chit steroid phan lap dworc tir chi Desmodium

STT Tén hop chat TLTK
Kaempferol 3-O-4-D-
1 glucopyranosid (T1) el
Kaempferol 3-O-4-D-
2 galactopyranosid (T2) el
Quercetin 3-O-a-D- [48]
3 | rhamnopyranosyl-(1—6)-4-D- [49]’

glucopyranosid (T3)
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Kaempferol 3-O-a-D-

rhamnopyranosyl-(1—6)-4-D- [48]
galactopyranosid (T4)

Astragalin (T5) [51]
Quercetin 3-O-4-D- [49]
glucopyranosid (T6)

Kaempferol 3-O-4-D-rutinosid

(T7) [49]
6-O-(E)-p-Hydroxy-cinnamoyl-

p-quercetin-3-O-4-D- [49]

galactopyranosid (T8)
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Quercetin-3-0O-4-D-

d galactopyranosid (T9) Ol O [49]

HO%&/

HO™ oH

OH

_ HO O
10 | Aromadendrin (T10) [51]
11 | Kaempferol (T11) [51]
12 | Triquetrumon A (T12) [51]
13 | Triquetrumon B (T13) [51]
14 | Triquetrumon C (T14) [51]
15 | (R)-Triquetrumon D (T15) [51]
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16 | Triquetrumon E (T16) [40]
17 Triquetrumon F (T17) [40]
18 | Triquetrumon G (T18) [40]
19 '(I'_I[ilqg)etrumon H [40]
20 | Cyclokieviton (T20) [51]
21 zgg(gvanol (T21) [51]

2.4. Tac dung dwoc ly
Cao con chiét tir dugc liéu 14 kho cay D. triquetrum L. DC. c6 tac dung

1am lanh vét thuong do c6 kha ning lam ting su tao thanh collagen ciing nhu
kha nang lién két va tai tao t& bao [57]. Cao con D. triquetrum L. DC. duogc
chtng minh 14 ¢6 tac dung e ché men AMP phosphodiesterase, trong thanh

phan cao co chira flavonoid, day c6 thé 1a Iy do cao chiét nay co tic dung
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khang khudn [58], ngoai ra cao cdn D. triquetrum L. DC. ciing dugc ching
minh 13 ¢6 tac dung chdng viém, chdng oxy hoa, bao vé té bao gan [59], [60].
Trén thé gidi di c6 cong bd nghién ciru tac dung téi dudng huyét tir dich chiét
cua D. gangeticum L., dich chiét duoc liéu nay da lam giam déang ké luong
duong huyét khi diéu tri cho chudt da dugc kich thich ting duong huyét bang
streptozotocin [39]. Dich chiét cia mot s6 loai Desmodium nhu D. ilinoense A.
Grey, D. canadense (L.) DC c6 tac dung trc ché mot sd ching vi khuan nhu
Salmonella typhimurium, Staphyloccocus aureus, Escherichia coli [24]. O Viét
Nam cho t6i nay chua c6 cong bd nao vé tac dung sinh hoc ctia cdy Miii mac.
2.5. Mt s6 cong dung theo kinh nghiém din gian

Theo kinh nghiém dan gian, miii mac ¢6 vi ngot, tinh mat, c¢6 tac dung
thanh nhié¢t giai doc, kién ty ti€u thuc, 1oi ni€u, sat trung, nhanh lién seo . Dan
gian thuong dung dé diéu tri cac bénh: Cam mao phat sOt nong, viém sung
hong, viém mu rang, viém tuyén mang tai, viém than cap, viém gan vang da,
viém rudt ia chay, ly, bénh giun moc, nhiém trung san 14 gan, tré¢ em suy dinh
dudng, nén mira khi ¢c6 mang, ngé doc dira, lao xuong, viém hach bach huyét,
nhiém tring &m dao Trichomonas, nam da cung [5].

Trong dan gian cy nay con duoc dung cho vao thit, ca mudi dé phong
rudi, gioi hay phdi hop véi cac loai thudc khac dé diét rudi, mudi, 14 kho cho
vao quan 4o dé sat tring. Nguoi dan & ving Bic A thuong dung dudi dang
udng dé chira 4p se phoi, viém than phu né, & An dd, nguoi dan dung chira
dau ring, ran can. O Thai Lan, Indonesia 14 dung chiét nudc hay lam thanh
vién udng tri tri va dung udng thay tra, mdi lan 15-60g sic lay nuédc udng[1].

D.triquetrum (L.) DC. duoc str dung trong YHCT cac nudc Trung
Quéc, An Do dé chira cac bénh ngoai da nhu bong, mun nhot, dinh nhot, bénh
duong tiéu hoa nhu bénh ly, bénh tri, viém rudt. Cac bénh vé gan nhu ton

thuong gan vang da, bénh duong ho hap nhu ho ra mau, viém phoi, cam lanh
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thong thuong. Ngoai ra cay nay con dugc sur dung trong truong hop suy dinh

dudng o tré em [5].

2.6. Myt s6 bai thuéc din gian

Bang 2. Mot s6 bai thudc tir cAy Miii mac trong din gian: [1].

STT

Cac bénh duoe diéu
tri theo kinh nghiém

Cach dung

1

Chira tiéu hoa kém,

cam tich & tré em

Miii méac phdi hop véi bach mao cin, cam thao
(lugng bang nhau), phoi khé, tan bot ngay udng 10
—20g ham v6i nudce soi.

Dung Miii mac 50g, tran bi 10g, ngod gai 10g, nu
v6i( hodc 14 v6i) 20g, v6i duong kinh 10g, sic voi 1

lit nudc, udng khi khat.

2 | Chita ho c6 dom dic | Miii méc, xa can, qua lau (lugng bang nhau). Ngay 15 —
quanh mau xanh 20g sac udng.
3 | Chira n6n ra mau R& Miii mac thai nhd, sao vang 8 — 12g, sic dic
tron voi mat ong roi uéng.
4 | Chita cam sot Canh 14 Miii mac, cuc tan, chua du tuoi, moi vi 30g,
nau nuéc udng va xong ra mo hoi.
5 | Chita viém than, phu | Dung 60g cdy Miii mac sic udng.
thling Ding Miii mac 30g, dau den 125g, sic nudc ubng
trong ngay.

6 Chtra tri La cay Miii mac 15-60g dun soi lay nudc udng
thay tra, co thé tan bot, 1am vién udng hang
ngay

7 Chita nén mira khi c6 | Miii méc, sac nudc, chia ngay uong 3 lan

thai

8 Chung phién khat | Dung cay, sac nudc udng, thay tra trong ngay.

mua he

9 Chira cam mao, st Dung Miii mac, clc tan, 14 che tuoi mdi tha

cao

30g, sac lay nudc udng.
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10 | Chita hong sung dau | Dung Miii mac 60g, sic ldy nudc, chia ra ngim,

nudt dan, nhiéu lan trong ngay.

11 | Chira viém hong, ho | Ding Miii mac 50g, tran bi 15g, hing chanh ( tin

day 14) 30g, gimg 5g, sic udng.

12 | Chira viém gan vang | Miii mac, mdi ngay 100g tuoi sac véi 1 lit nudc,
da, viém duong tiét | chia ra uéng mdi lan 100ml. Ngoai ra c6 thé
ni¢u phéi hop véi cac vi thude khac ¢ tac dung phuc

hoi chirc nang gan, than nhu qua dua dai, than
cady mop gai, cdy ché dé rang cua tdc dung cang
nhanh.

13 | Chira phong thap Dung Mili mac 30g, ham v6i mong gio lon, chia
khép xuong dau nhirc | ra an trong ngay

14 | Chira may day, di img | Dung canh, 14 Miii mac 30g twoi sic nudc udng.

Hodc dung toan cay, luong thich hop, ndu nudc
xong rua.

15 | Horamau Dung Miii mac 75g, sic nudc udng.

16 Chira n6n ra mau Dung Miii méac (thai nho, sao vang) 8-12g, sac dic,

chit lay nudc, hoa thém chiit mat ong vao udng

17 |Chita tré cam tich, | Dung Mii mac 50g, tran bi 10g, ngo gai 10g, nu

tiéu hoa kém

vbi (hodc 14 voi) 20g, v6i dudng kinh 10g, sic

v6i 1 1it nude, udng khi khat.
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Chuong 2
NGUYEN VAT LIEU, TRANG THIET BI VA PHUONG PHAP
NGHIEN CcUU

2.1. Pbi twong nghién ciru

Dbi tugng nghién ctru 1a phan trén mat dat cia cdy mii mac thu hai tai Bac
Kan vao ngay 10 thang 10 nam 2011, da duoc thim dinh tén khoa hoc la
Desmodium triquetrum (L.) DC. Mau nghién ctru hién dang dugc luu giit tai Phong
sinh hoc- Bao tang thién nhién Viét Nam, Khoa Ho6a phan tich-Tiéu chuin, Vién
Duoc liéu. Duoc liéu la phﬁn trén mat dat cua cay, duogc rira sach, thai nho
phoi, say kho trudc khi nghién ciru.
2.2. Phwong tién nghién ctru
2.2.1. Thuéc thir, dung méi, hod chit

- Cac thudc thir, dung moi, hoa chét str dung trong nghién ctu dat tiéu
chuan phan tich da ghi trong Dugc dién Viét Nam 111, IV.

- Dung méi phan tich, cac hoa chat khac dat tiéu chuan phan tich.

- Hoa chat: Ban mong trang san pha thuong silica gel Fpsq (Merck), pha
da0 RP1g Fosss (Merck), chat hap phu silica gel pha thuong (c& hat 63-200 pum,
Merck), pha dao RP-18 (30-50 um, Merck), acid sulfuric 10%/ethanol. Dung
moi cong nghiép n-hexan, ethyl acetat, n-butanol, dicloromethan (CH,Cl,),
methanol (MeOH), nuéc cat (H,0).

- Céc loai cOt sic ky, den tor ngoai, may do nhi¢t d0 ndéng chay
GALLENKAMP (Sanyo, Nhat Ban), miy do phd hong ngoai FT-IR
Spectrophotometer (Perkin Elmer, My), may do phd khdi Agilent 1100 LC/MSD,
may do pho cong hudng tir hat nhan (NMR) Bruker AM500 FT-NMR.

- Cac dung moi, hoa chit can thiét déu dat tiéu chuan cho thir tac dung
sinh hoc, dugc mua cta cac hing héa chit co6 uy tin nhu Merck, Sigma-
Aldrich, Invitrogen... gom co:

- Cac dung mdi, héa chat sir dung cho nghién ctru vé thanh phan hoat

chat dat tiéu chuan ky thuat.
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- Gbc ty do DPPH (Sigma).

- Enzym xanthin oxidase (XO).

- Cac hoa chat pha dung dich dém: K,HPO, (hoic KH,PO,), NaOH,
HCI, ethylenediaminetetraacetic acid (EDTA).

- Céc chat duoc st dung dé 1am co chét hodc tac nhan oxy hoéa: xanthin,
nitro blue tetrazolium (NBT), (EDTA).

- Céac chat ddi chiéu: BHT (butylated hydroxytoluene), quercetin, (+)-
catechin, thioure.

- Methanol, nuéc cat 2 1an

- Cac dung mdi, hoa chat str dung cho nghién ctru vé thanh phan hoat
chét dat tiéu chuén k¥ thuat.

2.2.2. Phwong tién va mdy moc

- Can k¥ thuat Precisa.

- Tu séy.

- May sic ky long hiéu ning cao Shimadzu bao gom bom LC-20AD,
detector SPD-20A UV/Vis, hé théng tiém mau tu dong SIL-20A, bo phan 6n
nhiét CTO-20A (Shimadzu, Japan).

- Sdc ky cot dung chat hap phu 1a Silica gel Fyss ¢& hat 60-200 pm
(Merck), Sephadex LH-20 .

- May do diém nong chay Gallenkamp, Sanyo, Nhat Ban (Vién Duoc lidu).

- May do quang ph6é UV-Vis 1800 Shimadzu, Nhat Ban (Vién Duoc liéu).

- May do phd hong ngoai (IR) FT-IR Spectrophotometer 1650-Perkin
Elmer (Vién Hoa hoc, VAST).

- May do pho khéi lwong LC/MS/MS — Water — APl —ISI (Vién Hoa hoc,
VAST).

- May do phd cong hudng tir hat nhan (1H- va 13C-NMR) cua hing
Bruker (500MHz), Vién Héa hoc, VAST.

- May do pH
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- Ong ly tam 1,5 va dau con céc loai
- Tt 4m (37°C)
- Pipet: dung pipet cac ¢& (0.5 pul — 1000 ul).
- Ong nghiém 2 ml.
—  Thiét bi ngién dong thé.
— May ly tam lanh.
2.3. Phwong phdp nghién ciru
2.3.1. Vé thuc vt
* Phdn tich hinh thdi gidi phdu, ddc diém hién vi cia thuc vdt: Mo ta dic
diém hinh thai theo phuong phéap ghi trong tai liéu [7]. Nghién ctru hinh thai
vi phiu dugc thuc hién theo tai liéu Kiém nghiém duoc liéu bang phuong
phép hién vi (1a phuong phap vi hoc, bao gdm quan sat cac dic diém vi hoc
trén vi phau va trén bot mot Duoc liéu: Cat va nhudém kép mdt vi phau Dugc
liéu, 1én tiéu ban (phai nhudm duoc 2 mau, cd thé phan biét dugc cac mé, t6
chtrc duéi kinh hién vi), nhan biét va mé ta dugc cac dic diém, chyup anh, c6
ghi chu cac dac diém. Véi mot bot Duoc liéu: Lén tiéu ban bét, quan sat va
chup anh trén kinh hién vi quang hoc véi do phong dai X40) [7], .
* Gidam dinh tén khoa hoc ciia mau nghién cveu [7], [2], [27].
- St dung khoa phan loai té1 ho, chi va loai trong tai li¢u
- Déi chiéu v6i mo ta trong cac tai liéu chuyén sau vé thuc vat.
- So sanh d6i chiéu voi mau tiéu ban tai mot sé phong tiéu ban mau kho.
2.3.2. Vé héa hoc
* Phirong phdp dinh tinh bang phdn iing hod hoc thiong quy két hop sdc ky
l6p mong TLC
Say kho duoc liu trong ti sdy & nhiét 46 60°C. Pem ra tan nho bing
thuyén tan thanh bot thd, bao quan trong tii nilon kin, d¢ & chd thoang mat,

khé rao dé 1am cac phan tng hoa hoc dinh tinh theo tai liéu [5], [6].
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Dinh tinh Alcaloid:

Cho khoang 10g bot duoc liéu vao binh nén dung tich 100ml, thim 4m
bang dung dich amoniac dic, dy kin binh trong 30 phat. Cho thém 15ml
chloroform, lic déu, ngam 12 gio. Loc léy dich chiét cho véao binh gan. Sau
d6 lac k¥ 2 1an, mdi 1an v6i 10 ml dung dich H,SO, IN. Dé phan 16p, gan lay
dich chiét acid, cho véao 3 6ng nghiém, moi 6ng 1ml dich chiét acid.

+ Ong 1: 1ml dich chiét + 2 giot tt Mayer

+ Ong 2: 1ml dich chiét + 2 giot tt Bouchardat.

+ Ong 3: 1ml dich chiét + 2 giot tt Dragendorff.

Dinh tinh glycosid tim:

Cho 20g bdt duogc liéu vao binh nén dung tich 250ml, thém 60ml con
25°, lac déu, ngam trong 24 gio. Loc léy dich chiét, loai tap (chét nhéy, chét
nhua) bang chi acetat 30% dé du. Dé lang, loc. Loai chi acetat thira bang dung
dich Na,SO, bao hoa dén khi khong con tia vo1 Na,SO,4 nita. Loc léy dich loc
vao binh gan. Lic k¥ 2 1an v6i hon hop chloroform : ethanol (4:1), mdi lan
20ml, dé lang, gan lay dich chiét, loai nuéc bang cach loc qua bong. Chia déu
dich chiét vao 4 dng nghiém da dugc sdy kho, dem co cach thiy dén kho. Can
thu duoc dé 1am phan tmg dinh tinh.

+ Phan ung Liberman:

Cho véo 6ng nghiém c6 chita can 1ml anhydrid acetic, lic déu cho tan
hét can. Nghiéng ong 45°. Cho tir tir theo thanh 6ng nghiém 1ml H,SO, dic
dé dich long trong dng nghiém chia thanh hai 16p.

+ Phan ung Baljet:

Pha thuéc thir Baljet: Cho vao 6ng nghiém to 1 phan dung dich acid
picric 1% va 9 phan dung dich NaOH 10%. Lic déu.

Cho vao dng nghiém co chira can 0,5ml ethanol 90%. Lic déu cho tan hét
can. Nho timg giot thudc thir Baljet méi pha vao dng nghiém.,

+ Phan ung Legal:
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Cho vao 6ng nghiém c6 chita can 0,5ml ethanol 90%. Lic déu cho tan
hét cin. Nho 1 giot dung dich natrinitroprussiat 0,5% va 2 giot dung dich
NaOH 10%.

+ Phan ung Keller-Kiliani:

Cho vao 6ng nghiém chira can 0,5ml ethanol 90%. Lac déu cho tan hét
can. Thém vao giot dung dich sat (III) clorid 5% pha trong acid acetic. Lic
déu. Nghiéng 6ng 45°. Cho tir tir theo thanh dng 0,5ml acid H,SO, dic, tranh
x40 tron chét long trong dng nghiém.

Dinh tinh saponin:

+ Quan sat hién tuong tao bot:

Cho 0,5g bot duoc lidu vao ong nghiém c6 dung tich 20ml, thém vao
d6 5ml nudc cat, dun sbi nhe, loc nong qua bong vao 6ng nghiém c6 dung
tich 20ml, thém 5ml nudc cat. Bit 6ng nghiém bang ngén tay cai, lic manh
6ng nghiém theo chiéu doc 5 phut, dé yén va quan sat.

+ Phan ung Salkowski.:

Cho vao binh nén 2g duoc liéu, thém 20ml ethanol 90%, dun so6i cach
thity. Loc 1y dich loc va cho vao mot éng nghiém, dé nghiéng ong nghiém
45° cho tur tir vao thanh éng nghiém 1-2 giot acid H,SO, dac.

Dinh tinh anthranoid:

+ Phan ung Borntraeger:

Léy 3g bdt dugc li€u cho vao binh nén dung tich 100ml, thém 50ml
dung dich H,SO,4 10%. Pun cach thuy s61 trong 15 phuat. Loc ndéng vao binh
gan. P& nguoi 16i lic véi 5ml chloroform. Gan 16p chloroform dé lam phan
ung.

Cho vao 2 éng nghiém:

Ong 1: 1ml dich chiét chloroform + 1ml dung dich NH,OH 10%.

Ong 2: 1ml dich chiét chloroform + 1ml dung dich NaOH 10%.

Lac nhe.
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+ Vi thang hoa:

bat khoang 3g bot duogc licu trong mot dia nhom. Ho nhe trén bép dién
cho bay hét nuée trong duoc li¢u. Pat Ién trén dia nhom mot phién kinh, trén
phién kinh d6 c6 d¢é mot miéng bong da tim nudc lanh. Dé dia nhom tryc tiép
trén bép dién. Sau 5 — 10 phut 1ay lam kinh ra dé ngui roi soi duéi kinh hién vi.
Dinh tinh flavonoid:

Cho 5g bdt duoc ligu vao binh non 250ml, thém 100ml ethanol 90%,
dun cach thity 10 phut, loc néng. Dung dich loc dé lam phan tng.

+ Phdn tng véi kiém:

Phdn img véi NHg: Nho mot giot dich chiét 1én to gidy loc, sdy kho,
quan sat dudi anh sang thuong thiy c6 mau vang, sau d6 ho trén miéng lo
amoniac dac.

Phan img véi NaOH: cho vao dng nghiém 1ml dich chiét, thém vai giot
dung dich NaOH 10%.

+ Phan ung Cyanidin:

Cho 2ml dich chiét vao éng nghiém, thém mot it bot magie kim loai,
roi gio tur tu 4-5 giot acid HCI dam dac.

+ Phan ung voi dung dich FeClz 5%

Cho 1ml dich chiét vao 6ng nghiém, thém 2-3 giot dung dich FeCl; 5%,
l4c nhe.

+ Phan ung Diazo hoa:

Cho 1ml dich chiét vao 6ng nghiém, kiém héa bang NaOH 10%. Thém
vai giot thudc thir Diazoni, lic déu, dun cach thay vai phat.

Dinh tinh coumarin:

Cho 3g bot dugc li¢u vao binh nén dung tich 100ml, thém 30ml ethanol

90%. Pun cach thay so6i trong 5 phut. Loc néng. Dich loc thu duoc dé lam

phan tng.
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+ Phan ung mo, dong vong lacton:

Cho vao 2 dng nghiém mdi dng 1ml dich chiét.

Ong 1: Thém 0,5ml dung dich NaOH 10%

Ong 2: Pé yén.

Pun s61 ca 2 6ng nghiém, dé nguoi. Quan sat théy:

Ong 1: Dung dich c6 tia vang.

Ong 2: Trong

Thém vao ca hai dng nghiém, mdi 6ng 2ml nudc cat. Lac déu, thay:

Ong 1: Dung dich vin duc

Ong 2: Trong

Acid hoa dng 1 bang vai giot HCI dic.

+ Phan ung Diazo hoa:

Cho vao ong nghiém nho 1ml dich chiét, thém vao d6 2ml dung dich
NaOH 10%. Pun céach thay sbi 5 phuat roi dé nguoi. Thém vai giot thude thir
Diazo mé1 pha.

+ Quan sdat huynh quang:

Nho mot giot dich chiét 1én to gidy loc, ho trén ngon lira dén cdn cho
kho. Nho tiép 1én d6 mot giot NaOH 5%, ho cho kho. Bit mot nira phan gidy
loc thAm dich chiét béng tam kim loai va dat tim giéy loc dudi anh sang UV
trong vong 10 phut. Bé miéng kim loai ra va quan sat duéi dén UV thiy phan
gidy loc thim dich chiét khong bi che c6 huynh quang sang hon phan bi che,
tiép tuc dat gidy loc dudi anh sang UV ma khong bi che miéng kim loai.

Dinh tinh tanin:

Cho vao 6ng nghiém 16n 1g bot dugce licu, thém 10ml nude cat, dun soi
truc tiép 5 phat. Loc qua gidy loc gap nép. Lay dich loc 1am cac phan tng sau:

+ C)ng 1: 2ml dich lgc, thém 2 giot FeCl; 5%.

Két qua: Xuat hién tia xanh den.

+ Ong 2: 2ml dich loc, thém 2 giot chi acetat 10%.
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Két qua: Xuat hién tua bong.

+ Ong 3: 2ml dich lgc, thém 5 giot dung dich gelatin 1%.
Dinh tinh chit béo:

Can khoang 10g duoc li¢u vao tai loc da chuan bi sin rdi cho vao binh
chiét Shoxhlet. Chiét hdi luu trén bép cach thuy véi dung méi chiét 14 ether
dau hoa trong 3 gio, thu dugc dich loc. Nho mot giot dich loc 1én manh giéy
trang, siy nhe cho bay hoi hét dung mai.

Dinh tinh steroid:

Cho vao 6ng nghiém 1ml dich chiét ether dau hoa & trén. Béc hoi dung
moi dén kho. Thém vao 6ng nghiém 1ml anhydrid acetic, lic k§. Dé nghiéng
6ng nghiém 45°, thém tir tir ting giot H,SO, déc theo thanh dng nghiém.

Dinh tinh carotenoid:

Lay 5ml dich chiét ether dau hoa trén cho vao dng nghiém, bdc hoi trén

ndi cach thuy dén can, thém vai giot H,SO,4 dac vao can, lac déu.
Dinh tinh acid hiitu co:

Cho 1g bot dugc li¢u vao 6ng nghiém 16n, thém 10ml nudc cat. Pun soi truc
tiép 10 phut trén ngon Itra dén con, dé nguoi, loc. Thém vao dich loc mot it
tinh thé Na,COj.

Dinh tinh dwong khik:

Cho 2g bot duogce ligu vao 6ng nghiém to, thém 10ml nudc cat, dun soi
cach thay vai phut, loc 14y dich. Cho 2ml dich loc vao dng nghiém khac, thém
3 giot thudc thir Fehling A + 3 giot thudc thir Fehling B. Pun sdi cach thiy 10
phut.

Dinh tinh acid amin

Léy 2g bot dugc liéu cho vao 6ng nghiém to, thém 10ml nudc cat, dun

s6i cach thuy 5 phit, loc nong. Ly 2ml dich loc vao dng nghiém khac, thém

vao 3 giot thudc thtr Ninhydrin 3%, dun sdi cach thity 10 phut.
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Dinh tinh polysaccharid:

Lay khoang 2g bot duoc liéu cho vao binh non dung tich 50ml, thém
20ml nude cit, dun soi cach thuy vai phut, loc léy dich, cho vao 2 6ng
nghiém:

+ Ong 1: 4ml dich loc + 5 giot thude thir Lugol.

+ Ong 2: 4ml nuée cat + 5 giot thude thir Lugol.

+ Ong 3: 4ml dich loc
* Pinh tinh bang sdc ky 16p méng

- Tién hanh nghién ctu sac ky 16p mong doi véi dugc lidu, cac can phan
doan theo tai liéu [5], [9].

- Pha tinh: Str dung ban mong silica gel 60 F,s4 ctia hang Merck. Trudc
khi cham, ban mong dugc hoat hoa & 110°C trong 1 gio.

- Pha dong: Lwa chon hé dung mai thich hop dé céc chét duoc tach tot nhat.

- Dung méi cham sic ky: MeOH

- Binh sic ky rira sach, sdy kho, 16t mot 16p gidy loc cao gan miéng va
kin 3 mat thanh trong cua binh.

- Bao hoa dung mo6i: R6t dung modi da pha & trén tu tir theo thanh binh,
dé yén cho dung méi bio hoa.

- Cham sac ky: Lay mot lugng mau thich hop vao xi lanh, dua xi lanh va
hé théng bom mau tu dong. Lap file cho mdi mau phan tich. Nhép cac thong
s6 can thiét: o rong vét, s6 luong vét, thé tich mau cham. Song song Véi qué
trinh bom mau 13 qua trinh 1am kho ty dong dich chiét trén ban mong bang
khi nén.

- Trién khai sac ky: Pat thang ban mong vao binh sic ky di bdo hoa
dung méi, day kin, dé yén, quan sat qua trinh tach dén khi vét dung moi cach
mép trén ban mong khoang 2cm thi 1ay ra, danh dau dudong dung moi va dé

kho tu nhién trong ti hét. Quan sat va chup anh ban mong sic ky dudi anh
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sang tring va anh sang tir ngoai & budc séng 254nm va 365nm, sau khi phun
thudc thar hién mau.
* Chiét xudt

Phén trén mit dat cia cay mii mac da phoi khé (5,0 kg) duoc cit nho,
chiét bang phuong phap ngam véi ethanol 70% & nhiét do thuong tai phong
thi nghiém (ngam 3 1an, mdi 1an 4 ngay). Dich chiét duoc gop lai va cit loai
con nude dudi ap sudt giam thu duge can chiét con da co kho (538 g). Can
chiét (205 g) dugc hoa tan vao nude cat (0,5 lit) thanh hdn dich réi lac, chiét
phan doan lan lugt voi n-hexan (0,5 lit x 3 1an), ethyl acetat (0,5 lit x 3 1an),
n-butanol (0,5 lit x 3 1an). (Hinh 1).

* Phwrong phdp phan Idp cdc hop chat

- Phan lap cac hop chat bang sic ky cot va SKLM diéu ché.

- Sic ky cot dugc tién hanh véi chat hip phu 1a silica gel pha thuong
(0,040-0,063mm, Merck), silica gel pha ddo YMC (30-50 um, Fudisilisa
Chemical Ltd.), c0t Sephadex LH-20, c6t Dianion HP-20.

- SKLM dugc thyc hién trén ban mong trang san DC-Alufolien 60 Fas,
(Merck), RP18 (Merck). Phat hién chat bang dén tir ngoai & hai budc song 254
nm va 366 nm hodc dung thudc thr 1a dung dich H,SO, 10% trong ethanol.

- SKLM diéu ché thuc hién trén ban mong trang sén silica gel 60 F254
(Merck, ky hiéu 105875), phat hién vét chat bang dén tr ngoai ¢ hai budc
song 254 nm va 366 nm, thu gom chat va tinh ché lai bang cach két tinh trong
dung moi thich hop.

* Phuwong phdp xdc dinh cdu tric hod hoc cdac hop chat

- Xé4c dinh cdu trac cac hop chat phan 1ap duoc dua trén cac thong sb
vat Iy va cac phuong phap phd bao gom: Piém chay, phd UV-VIS, pho hdong
ngoai (IR), pho khdi (MS), pho cong hudng tir hat nhan mot chiéu va hai chiéu
(néu Cém)—lD va 2D NMR str dung chét ndi chuan 1a TMS (tetramethyl silan) va so

sanh cac dir li¢u thu dugc tir thuc nghiém véi cac dir liéu da cong bo
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Qua trinh chiét xuat duogc tién hanh nhu Hinh 2.1.

Duoc li¢u

l Chiét v6i EtOH 70%

Dich chiét
EtOH

Thu hoéi dung moi
Hoa trong nudce
Lac phan doan véi n — hexan

A 4 A 4

P/doan n — Phin doan
hexan (H) nuwoc

Léc phan doan
 Voi ethylacetat

\ 4 \4
p/d EtOAc (E) p/d
nuwéc

Lac phan doan
vy V01 BuOH

A 4 A 4

p/d BuOH (B) P/d nuée
(F)

Hinh 2.1. So' @6 chiét cac phan doan ciy Miii mac
2.3.3. Nghién civu tac dung chong oxh invitro
Chudn bi mdu dé sang loc
Mau kho cua cac cdy thude duoc nghién thanh bot va chiét véi con 96°
b?mg may soxhet. Cac dich chiét duoc ¢ can hét dung moi, thu dugc cao kho
cta cdy thudc. Cao khé mot phan hoa tan trong nudc va lic phan doan véi
dung moi c6 d6 phan cuc ting dan tir n-Hexan, ethyl acetat. Dich phan doan

duogc co thanh cao. Cao toan phan va cao phin doan ethyl acetat dugc hoa tan
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trong MeOH ¢ cac néng do da chon. Cac dung dich thu dugc s€ duoc dung dé
sang loc hoat tinh chdng oxy hoa.

Céc chét ddi chiéu ciing dugc pha thanh dung dich trong cing dung méi
v6i mau duoce liéu dem thir.
Sang loc hoat tinh don géc tw do DPPH ciia cdc dwgc ligu

Sang loc hoat tinh don géc tw do DPPH cua cac mau cao duge liéu duoc
chon cho ¢ ndng d6 ban dau 1a 200 mg/ml, sau d6 néu mau co tac dung don goc tur
do > 50% thi dugc thir tiép & néng do nho hon 14100, 50, 25, 12.5 (mg/ml).
Nhiing miu c6 hoat tinh thdp hon 50 % thi khong tién hanh thir & cac nong do
thédp hon nita. Gia tri ICs, duoc hiéu 1a nong d6 tai d6 mau thir don duoc 50%
luong gbe tir do.

* Tién hanh thi nghiém

- Pha mau thir trong MeOH thanh dung dich, ¢6 néng do chinh xac khac nhau.

- Cho vao dng nghiém hdn hop gdm cé: 10 pl dung dich miu thir, 990 pl
dung dich DPPH da pha. Tron hdn hop trong khoang 1 phuat roi dé yén 30
phut trong bong tdi, & nhiét do thuong. Dung dich sau khi phan tng duoc dem
do mat do quang (A) & budc song 517 nm. Tién hanh do mat 46 quang cua
mAu cing voi mau trang (1000 pl dung dich DPPH), dung dich chét thir trong
1000 pul MeOH va méu d6i chimg duong (10 pl dung dich chét ddi chiéu, 990
ul dung dich DPPH).

* Tinh két qua

Kha nang don goc tu do ctia mau thir (cho ca chat dbi chiéu duong) duoc
tinh theo cong thuec:

| (%) = [(OD¢, - ODy)/OD¢]x100
Trong d6:
- I (%): Kha nang don gdc ty do DPPH ctia mau thir
- OD: B0 hap thy quang ctia miu ching

- ODy,: P hép thy quang ctia mau thir



31

Phwong phdp thir tic dung don géc tw do superoxide anion (0,")

* Tién hanh thi nghiém

- Pha cac dung dich dém phosphat tir hdn hop K,HPO, (hoic KH,PO,)
dé co dugc dung dich ¢ ndong d6 20 mM chtra 0.1 mM EDTA va c6 d6 pH
7.8; dung dich xanthin 5 mM, dung dich nitro blue tetrazolium (NBT) & nong
dd 5 mM va dung dich enzym xanthin oxidase (XO) (pha loang trong nudc
tinh khiét) & nong d6 khoang 2 mM.

- Cho vao dng nghiém hdn hop gdm cé: 10 pl dung dich miu thir, 960 pl
dung dich dém phosphat, 10 pl dung dich xanthin 5 mM, 10 pl dung dich
NBT 5 mM va cubi cung cho 10 ul dung dich enzym XO. Tron déu hon hop
trong khoang 1 phut roi dé yén trong 5 phit tiép theo ¢ diéu kién thuong.
Dung dich thu dugc dem do mat do quang (Ap) & budc song 560 nm. Tién
hanh do mat d6 quang ctia mau ciing véi mau trang dé so sanh (khong c6 mau
thtr va khong cho enzym XO), dung dich chi cho mau thir (Ay 10 ul dung
dich mau trong 990 pl dung dich dém), dung dich phan ung khoéng cho mau
(Ao) va miu ddi chimg duong .

* Tinh két qua

Kha ning don gdc tu do O, ctia mau thir (cho ca chat d6i chiéu duong)
dugc tinh theo cong thirc:

| (%) = [(OD¢, - ODy)/OD¢;]x100
Trong d6:
- I (%): Kha nang don gbc ty do O, clia mau thir
- ODg,: D6 hép thu quang ciia miu chimg
- ODy,: P hép thy quang ctia mau thir
Phwong phdp thu thip va s 1y sé ligu
- Két qua thir tac dung chéng oxy hoa, duoc sir 1y bang phuong phap

Probit trén phan mém Excel, dé tinh ra gié tri ICs
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Chuwong 3. KET QUA NGHIEN CUU

3.1. Pic diém thue vat cAy Miii mac
3.1.1. Bdc diém hinh thdi

Cay bui thép, than c6 3 canh, moc théng, cao 1-2 m. La co 1 1a chét;
cubng 14 dai 1-3 cm, ¢ canh rong 4-8 mm; phién 14 hinh thudén dén hinh méc
hep, gbc 14 hinh tim hay tron, dau 14 nhon; kich thudc 5,8-13,0 x 1,1-3,5 cm;
c6 16ng min & gan giita va gan bén. Cum hoa hinh bong thua, c6 thé phan
nhanh, dai ttr 15 dén 30 cm, c6 2-3 hoa & mdi d6t, cudng hoa dai 2-6 mm, co
16ng nho. L4 bac va 1a bac con dang vay nhon, ¢ 16ng. Pai hoa hinh chudng
loe rong, xé 4 thuy nhon, duong kinh khoang 3 mm. Phan duéi trang hoa mau
trang, phia trén mau hong hodc hong lam, 2 canh bén dang thuy tron; canh
hoa giira (canh co) gan tron, dudng kinh 5-6 mm; gdc canh hoa (hong) mau
tim dam hay nau tim, & mat lung c6 go doc, chia canh c¢ thanh 2 phén ddi
xtng nhau. Bo nhi gdm 10 nhi, 9 nhi han lién va 1 nhi roi (A g41), dinh lién
nhau & phﬁn géc tao thanh b nhi 2 bo. Bau thuon, det, dau nhon, cé l6ng,
thuong ¢ 5-8 noan dinh bén. Qua thudc loai dau, thuon déu, det, diu c6 mii
nhon, hoi that lai giita cac hat, tao thanh mép luon song, toan qua c6 16ng
dinh mau vang nau. Hat thuong c6 s luong tir 5-8, c6 hinh than hay gan

tron, hoi det (Hinh 3.1.).
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(E)
Hinh 3.6. Cay Miii mac (Tadehagi triquetrum (L.) H. Ohashi)

(A. Cay Miii mac ngoai thyc dia, B. La cay Miii mac, C. Canh mang hoa,

D. Qua Miii mac, E. B nhi hoa Miii mac)
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3.1.2. Bdc diém vi hoc
3.1.2.1. Vi phéiu ré cdy Miii mdc

Vi phiu cit ngang r& hinh tron, ving vo chiém 1/4 dién tich, ving trung
try chiém 3/4. R& cdy c6 cdu tao dbi ximg toa tron gdm cac phan sau:

Ving vo: Ban (1) gdm 4 - 10 16p té bao hinh bau duc det, méo mo, vach
day, xép thanh vong dong tdm va diy xuyén tim, cac 1p phia ngoai thuong
bi bong rach. Mé mém vo6 (2) gdm vai 16p té bao hinh tron hay bau duc det,
vach mong hon va xip xép 16n xon, chira ra nhitng khuyét nho. Té bao mo
cting (3) nam rai rac thanh timg cym nhiéu té bao trong mé mém vo.

Ving trung tru: libe (4) tao thanh vong gan nhu lién tuc, 1a cac té bao
hinh chit nhat, vach udn luon. Libe ndam ngoai, gd nam phia trong. G6 (5) xap
xép 16n x0n dén tam; Mach g0 kich thudc khong déu, rai rac xen lan cac mod
mém gb. M6 mém gd 1a nhiing té bao hinh da giac, xép xit nhau, vach day
hoa gd. Bén canh cac mach gd va mdé mém gd c6 rat nhiéu té bao nho md
cimg, tip trung thanh cym. Tia rudt (6) di tir tdm vi phau, xuyén qua ving gob

va libe.

P

i ) & l* - | .
Hinh 3.2a Hinh 3.2b Hinh 3.2¢ Hinh 3.2d
Hinh 3.7. Vi phau reé cay Mili mac

(1. Ban, 2. M6 mém vo, 3. Té bao cung, 4. Libe, 5. Mach g5, 6. Tia rudt)
3.1.2.2. Vi phéu than Miii mdc
Mo ta mat cat ngang than ciy cé hinh tam gidc. Tir ngoai vao trong co:
Ngoai cung 14 biéu bi (1) gdm mot hang té bao déu din, xép sat nhau, mang 16ng
che chd dang soi thudén nhé & dau (2). Dudi biéu bi co 16p md day (3) duoc cau
tao bai vai 16p té bao hinh tron hay da gidc c6 thanh day xép sit nhau bat mau

hong trong phuong phap nhudm kép, moé day va phét trién hon ¢ phan goc cua
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than cay. Mo mém vo (4) gdm 5-10 16p té bao hinh bau duc xép ngang hozc hinh
tron kich thude khong déu, c6 thanh modng, cac té bao xép canh nhau dé ho ra cac
khoang gian bao. Soi (5) gom 4-5 16p té bao hinh da gi4c, khong déu, xép sat nhau
tao thanh vong lién tuc bao quanh libe. Libe - gd cap 2. Libe cap 2 (6) c6 mau do
trong phuong phép nhudém kép, duoc CAU tao tir cac té bao nho, thanh mong, Xép
chdng 1én nhau tao thanh vong bao quanh gd. Tang phat sinh libe - gd (7) ciu tao
boi 1-2 hang té bao hep. GO cp 2 bat mau xanh trong phuong phap nhudém kép
bao gom mach gd (8) kich thudc to nho khong déu nam xen lan céc té bao md
mém gd (9) tao thanh vong lién tuc quanh than cy. Tia rudt gébm 1 dai té bao bat
mau hong rat hep di tir trong ra ngoai qua ving libe - gd. M6 mém rudt (10) gom
nhirng té bao kich thuéc 16n hon md mém vé, khong déng déu, hinh da giac,
thanh mong (Hinh 3.3).

Hinh 3.8. Vi phiu than
(1. Biéu bi, 2. Long che chd, 3. M6 day, 4. M6 mém vo, 5. Soi, 6. Libe cap
2, 7. Libe - gd, 8. Mach gd, 9. M6 mém g, 10. M6 mém rudt)
3.1.2.3. Vi phdu ld Miii mdc

Ca gan phia trén va phia dudi déu 16i & phan gan 14. Biéu bi trén (1) gom 1
16p té bao xép déu din, lién tuc, co 1ong che chd (2). O phan 16i 1én c6 md day (3)
ngay sat biéu bi trén, mo day 14 nhiing té bao hinh da giac, kich thudc khong déu,
¢6 thanh day. Ngay sat dudi mo day 1a cac dam mod cung (4), xép canh nhau, co
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thanh té bao day hoa gd. O phan khong 16i 1én, ngay dudi biéu bi 1a cac day té bao
md mém (5) 14 cac té bao hinh tron, hinh da giac, kich thuéc khong déu nhau, méang
mong bang cellulose. Hé théng dan 13 cung libe - gb tao thanh vong khong lién tuc,
gd (6) xép ¢ trong, libe (7) & vong ngoai, ngay sat dudi cung libe - gb 13 vong mo
cing (8). M6 mém rudt (9) 1a nhimng té bao bat mau hong c6 mang mong, hinh tron
hoic da giac, kich thuéc to nho khong déu, xép xit nhau. Biéu bi dudi (10) gdm mot

16p té bao xép déu din, lién tuc, cd6 mang 16ng che ché va 1ong tiét (Hinh 3.4).

Hinh 3.9. Vi phiu 14 va phién la

(1. Biéu bi trén, 2. Long che chd, 3. M6 day, 4. mo cing, 5. M6 meém, 6. GO,
7. Libe, 8. M6 mém rudt, 9. Biéu bi dudi, 10. M6 gidu)
3.1.2.4. Diic diém bjt dwee ligu Miii mdc

M0 ta cdm quan dugc li¢u: Mau luc nhat, mui thom nhe, vi ngot nhe.

Quan sat dudi kinh hién vi quang hoc & vat kinh X40 thay cac dic diém
nhu sau: Manh mach (1), (2) mau vang nhat c6 loai xép thanh hinh xoan nhu
16 xo0 hodc hinh mang; Manh biéu bi thin mang 16ng che chd (3) bao gdm cac
té bao biéu bi mau luc nhat mang céc long che chd don bao co dau thudn dai.
B6 soi (4) ¢ té bao vach day, bén trén co tinh thé calci oxalat hinh khdi xép
thanh hang hodc rai rac. Long che chd thudn dai ¢6 thé nguyén nhung thudng
gdy thanh timg doan, vach mong va nhan hay vach day 1dm tam. Long tiét (5)
c6 dang dau tron. Manh biéu bi dudi cua 14 mang 16 khi (6) kiéu song bao; té

bao cé vach day, ngoan ngoco. Manh mang mau nau sam (7). Manh m6 mém
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(8) bao gdbm cac té bao mé mém cé mang mong trong sudt. Manh ban (9) gdm

céc té bao sim mau, thanh té bao day (Hinh 3.5).

Hinh 3.10. Dic diém bot dwec lidu Miii mac
1,2. Manh mach, 3. Long che ché, 4. B soi mang tinh thé calci oxalat, 5. Long tiét,
6. Manh biéu bi mang 15 khi, 7. Manh mang mau nau, 8. Manh mé mém, 9. Manh
ban.
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3.1.3. Tén khoa hoc ctia cay mili mac

Qua quan sét va phan tich cic mau cAy mang hoa, qua tai thuc dia chiing t6i
thdy mau cdy nghién ctru c6 dang 1a: Cay bui, than co6 16ng tho. Gdc co thé hoa gb.
Thén canh hinh tam giac va c6 16ng thua. La don, dau nhon, gbc phién tron hay
hoi hinh tim, mét dudi phién 14 mau nhat hon, c6 16ng. Cudng 14 dai 1 — Scm, dang
canh, canh rong 1 — 6mm; gan phu tir 8 dén 14 d6i. C6 14 kém nho, hinh tam gidc
nhon, mau xanh hodc mau nau. Cum hoa méanh, moc & k& 14 va dau canh, cum hoa
¢6 it 1ong tho, nhanh c6 2 — 5 hoa. Dai dang chudng, c6 4 thity. Trang gan tron, mau

hong. Qua loai dau, c6 10ng mém mau xam, mép udn luon. C6 tir 7 dén 9 hat.

Hinh 3.6. Cay Miii mac (Desmodium triquetrum (L.) DC.)

Qua cac dic diém hinh thai trén, két hop so sanh, di chiéu véi khoa
phan loai, tai liéu chuyén sau vé thuc vat, TS. Nguyén Quéc Binh va cong su
tai Vién sinh thai tai nguyén da két luan mau nghién ctru trén 1a Desmodium
triquetrum (L.) DC., thuéoc ho Pau (Fabaceae) hay Tadehagi triquetrum
(Linnaeus) H. Ohashi. (Gidy giam dinh TKH: Phuy luc 1)
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3.2.1. Két qua dinh tinh héa hoc

Tién hanh dinh tinh mot s6 nhém chét chinh trong dugc li¢u bﬁng

phuong phap phan tich dinh tinh sir dung cac phan tng hoa hoc thuong quy.

Két qua dugc trinh bay & Bang 3.

Bang 3. Bang két qua cac phan ing dinh tinh nhoém chét chinh c6 trong

duge liéu Miii mac

) Két )
STT | Nhom chat Phdn vrng dinh tinh . Két lugn
qud
Phan ing Liebermann +
o Phan trng Baljet -
Glycosid tim Khong
. Phan Umg Legal -
Phan tng Keller — Kiliani -
Phan ung v6i1 TT Mayer -
2 Alcaloid Phéan tng v6i TT Bouchardat - Khong
Phan tng v6i TT Dragendoff -
Phan tmg Cyanidin +++
] Phan tng v61 NaOH 10% +++
3 Flavonoid Co
Phan ung véi FeCls 5% +++
Phan tmg Diazo +++
Hién tuong tao bot + Co
4 Saponin Saponin steroid ++ Co
Saponin triterpenic - Khoéng
Dang glycozid - Khong
5 Anthranoid ]
Dang toan phan - Khong
Phan trng dong vong lacton -
] Phén tng Diazo +
6 Coumarin Khong

Huynh quang
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Phan Umg v6i dung dich gelatin 1% +

7 Tanin Phéan tng véi d.d FeCl; 5% +++ )
Phan ung véi Pb(CH3;COOH),10% +++ 0

8 Chat béo Quan sat vét mo trén gidy loc ++ Co

9 Steroid Phan tng Libermann + Co

10 Caroten Phan ung véi H,SO,4 dac + Co

11 | Duong khir Phan tmg voi thudc thir Fehling ++ Cod

12 Acid hiru co Phan ung véi Na,COs + Co

13 | Polysaccharid | Phan trng voi TT Lugol - Khoéng

Chu thich: (-): Phan mg am tinh. (++): Phan tmg duong tinh 1o
(+): Phan tng duong tinh. (+++): Phan tmg duong tinh rat rd.
Két luén: Tir két qua dinh tinh cac nhom chat bang phan tmg hoa hoc &
bang trén cho thay trong duoc liéu Miii méac c6 chira: Flavonoid, saponin,

tanin, chat béo, steroid, caroten, dudong khur, acid hitu co.

3.2.2. Pinh tinh cin cdc phin doan bang sic ky ldp méng
Chiét xuét theo so d6 hinh 2.1 va thu dugc can cac phan doan n- hexan

(H), Ethylacetat (E), Buthanol (B), Can nudc (F) va tién hanh dinh tinh can
cac phan doan bang sic ky 10p mong
Sau khi trién khai sic ky cac phan doan dich chiét voi cac hé dung
méi khac nhau, thu duogc két qua nhu sau:
+ Cin toan phan: Co6 kha ning tach vét tot v6i hé:

Toluen — Ethylacetat — Acid Formic (6,5: 4: 0,25).
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o N
na?

Hinh 3.7. Siac ky d6 cin dich chiét toan phan & AST, UV,ss, UVggs
+ Cin phan doan ethylacetat:
Tach tot v6i hé: Toluen — Ethylacetat — Acid Formic (5 : 2,5: 0,5).

r—cy
I I .
Hinh 3.8. Sic ky d6 cin dich chiét phan doan ethylacetat & UV,s4, UVigs,
AST/TT
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+ Cin phén doan butanol:

Tach tbt v6i hé: Cloroform — Methanol — Nude (6,5 : 3,5 : 1) (16p dudi).

Hinh 3.9. Sic ky d6 cin dich chiét phan doan buthanol & UVss, UV3gs va
AST/TT

3.2.3. Phan lap cac hop chit

3.2.3.1. Chiét xuit:

Chiét xuét theo so d6 hinh 2.1 va thu dugc can cac phan doan n- hexan
(H), Ethylacetat (E), Buthanol (B), Cén nuéc (F).

Céac djch chiét n-hexan, ethyl acetat va n-butanol duoc tach riéng, cat loai
dung méi dudi 4p suét giam thu dugc cac phan can tuong Gng: cin phan doan
n-hexan (35 g), can phan doan ethyl acetat (77 g) va can phan doan n-butanol
(44 9).

Dich chiét dugc tién hanh cit thu hdi dung méi va sy & ap sudt giam
thu duoc cao kho. Cao kho nay dem hoa trong nudce r6i dem dich lac 1an luot
v6i n — hexan, ethylacetat va n — butanol. Cat thu hdi dung moéi dudi ap suét
giam, duy tri nhiét do ndi cach thay dudi 60°C, thu dugc cac can tuong Gmg 1a
H, E, B, F.
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3.2.3.2. Phan lap cac chit trong ciy Miii mac

Tién hanh chiét 5kg dugc liéu bang cdn 70% thu cao toan phan va phan
doan cao theo Hinh 1. Theo nhu két qua khao sat dinh tinh trong dng nghiém
va dinh tinh bang SKLM cac phan doan E, B, F ta thay: Flavonoid tap trung
trong can E (dich chiét ethylacetat). Do d9, ta tién hanh chay cot phan doan E
dé tach cac flavonoid c6 trong cdy Miii mac. Hé dung moi duoc chon dé tach
phan doan E nay s& c6 d6 phan cuc gan v6i dd phan cuc cta hé dung méi 111
(Toluen — ethylacetat — acid formic (5 : 2,5 : 0,5)). Do hé dung moi III nay la
hé 3 dung mdi, co6 toluen va acid formic 1a hai dung moi tuong ddi dac biét,
kho bay hoi, kho thu hdi va dit tién nén ¢ giai doan chay cot tho, dé tai sir
dung hé dung mdi don gian, thuong quy 1a n.hexan — ethylacetat dé tiét kiém
dung mdi va c6 thé t6i vu dugc phuong phap tach chiét. O giai doan chay cot
tinh ché, dé tai sé tiép tuc lwa chon hé dung méi phu hop véi timg phan doan.
Quy trinh chay c6t dugc tom tat & so d6 Hinh 3.

Cin phan doan ethyl acetat (50 g) duoc dua 18n cot sic ky silica gel pha
thuong, rira giai bang hé dung moéi CH,Cl,/MeOH véi ty 1¢ methanol ting dan
tir 0 dén 100 % thu dugc 6 phan doan PP1-PP6. Phan doan PP2 (6,1 g) tiép
tuc duoc phan tach bang cot silica gel pha thudng véi hé dung moéi rira giai n-
hexan/ethyl acetat (4/1; 2/1; 1/1) thu dugc 3 phan doan PD2.1-PD2.3. Phan
doan PP2.2 (1,7 g) duoc tinh ché trén cot silica gel pha thuong, rira giai dang
dong n-hexan/ethyl acetat (2/1) thu dugc chat s6 1 (14 mg). Phan doan PP4
(12,7 g) dugc phan tach trén cdt silica gel pha thuong rira giai gradient voi hé
dung méi CH,Cly/MeOH (10/1; 8/1; 6/1) thu dugc 4 phan doan PP4.1-PD4.4.
Phéan doan PP4.2 (1,9 g) tiép tuc duoc phan tach trén cot Sephadex LH-20 str
dung dung méi rira giai 1 methanol. Kiém tra thanh phan dich rira giai bang
sic ky 16p mong, thu duoc 3 phan doan PP4.2.1 dén PP4.2.3. Phan doan
PP4.2.3 (0,47 g) duoc tinh ché trén cot silica gel pha dao RP-18 rira giai dang
dong voi hé dung mdéi MeOH/H,O (1/1) thu duoc chét sb 2 (67 mg) va chét sb
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3 (18 mg). Phan doan PP4.2.1 duoc dua Ién cdt Sephadex LH-20 rira giai
dang dong bang methanol thu duoc chét sb 4 (8 mg)

PD EtOAc (E)

Cat thu hdi dm duéi ap suét giam

A 4

Cin EtOAC

Cot Silicagel +
n — CH,Cl,/MeOH

l l l l ,, l

Phén doan Phén doan II Phan doan Phan doan IV Phan doan Phan doan
I (6,19) I 12,79 \Y/ VI
Cot Silicagel + Cot Silicagel + n
n —hexan - Ethyl acetat — CH,Cl,/MeOH

(411, 2/1, 1 /1)

\ 4 v A4 l v

PD 2.1 PP 2.2 (1,7g) | PP 2.3 PD 4.1 ?1994;2 PD 4.3 PD 4.4
199
Cot Silicagel + Cot Sephadex MeOH
n —hexan - Ethyl J
acetat (2/1) l l
A 4 v
MM1 PP4.2.1 PD 4.2
(1,99) PD24.2 3
: (N A7\
(1 On

Cot Silicagel pha dao RP-18

Cot S MeOH/H,0 (1/1)
MM4 v
MM?2 ¥
MM3
(67mg) (18mg)

Hinh 3. So' dd phén l4p cac chat tir phan doan Ethylacetat
Chit s6 1: Bot mau vang, nhiét d6 nong chay 274-276°C. Pho IR (cm™):
3376; 2925; 1651; 1599; 1493; 1257; 1069. Pho ESI-MS (m/z)=285 [M-H]".
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Ph6 ‘H-NMR (CD;0D; 500 MHz) va *C-NMR (CD;0D; 125 MHz): Xem
bang 1 va 2.

Chit s6 2: Bot mau vang, nhiét d6 nong chay 215-217°C. Phé IR (cm™):
3330; 2911; 1607; 1465; 1232; 1082. Pho ESI-MS (m/z)=447 [M-H]. Phé 'H-
NMR (CD;0D; 500MHz) va *C-NMR (CD;0D; 125 MHz): Xem bang 1 va 2.

Chit s6 3: Bot mau vang, nhiét d6 néng chay 147-149°C. Ph6 IR (cm’
1): 3482; 1648; 1477; 1244; 1017. Phd ESI-MS (m/z)=463 [M-H]. Pho 'H-
NMR (CD;OD; 500MHz) va *C-NMR (CD;0D; 125 MHz): xem bang 1 va
bang 2

Chit s6 4: Bot mau vang, nhiét d6 néng chay 184-186°C. Pho IR (cm’
1): 3417; 2974; 1465; 1415; 1077. Phd APCI-MS (m/z)=449 [M+H]". Pho ‘H-
NMR (CD;0D; 500MHz) va *C-NMR (CD;0D; 125 MHz): xem bang 4 va
bang 5.
3.3.2.2. Xdc dinh céu tric héa hoc ciia cde chat chinh phan ldp dwoc tir Miii mac

Xac dinh cau tric cta cac hop chat chinh st dung cac phuong phap phd

hién dai trong trudng hop can thiét (phd cong hudng tir hat nhan, pho khéi,
phé hong ngoai, phd UV, ...) két hop xac dinh cac dic trung hoa 1y cta hop
chat tinh khiét.
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Bang 4. S6 liéu phd 'H-NMR (CD30D; 500 MHz) ctia cac chat 1-4

Vi tri On (do boi; J = Hz) (ppm)
proton 1 2 3 4
6 6,20 (d: 2,0) | 6,22 (d; 1,5) 6,22 (d; 2,0) 6,22 (d; 2,0)
8 6,41 (d: 2,0) | 6,41(br s) 6,40 (d; 2,0) 6,39 (d; 2,0)
2' 8,09 (d: 8,5) | 8,07 (d; 9,0) 7,73 (d; 2,0 7,36 (d; 2,5)
3 6,92 (d; 8,5) | 6,90 (d: 9,0)
5' 6,92 (d; 8,5) | 6,90 (d: 9,0) 6,89 (d; 8,5) 6,93 (d; 8,0)
6' 8,09 (d: 8,5) | 8,07 (d; 9,0) 7,61 (d; 2,0; 8,5) | 7,33 (dd; 2,0; 8,5)
1" 5,26 (d; 7,5) 5,26 (d; 7,5) 5,37 (d; 1,5)
2" 3,45 (m) 3,51 (t; 9,0) 4,24 (m)
3" 3,42 (m) 3,46 (t; 9,0) 3,77 (dd; 3,5; 9,5)
4" 3,33 (M) 3,37(t; 9,5) 3,36 (M)
5" 3,22 (m) 3,25 (m) 3,44 (dd, 6,0; 9,5)
6" 3,563 (dd; 6,5; 12,0) | 3,73 (dd; 2,0; 12,0) | 0,96 (d; 6,5)
3,71 (dd; 2,0; 12,0) | 3,61 (dd; 5,5; 12,0)
Bang 5. S6 liéu phd *C-NMR (CD;0D; 125 MHz) cua cac chit 1-4
Vi tri 8¢ (ppm)
carbon 1 2 3 4
2 148,1 159,1 159,0 159,3
3 137,1 135,5 135,6 136,2
4 177,4 179,5 179,5 179,7
5 162,5 166,1 163,0 158,5
6 99,3 100,0 99,9 99,9
7 165,6 166,1 166,1 165,9
8 94,5 94,7 94,7 94,7
9 158,3 158,6 158,5 163,2
10 104,6 104,2 105,7 105,9
1’ 123,7 122,8 123,2 122,9
2! 130,7 132,3 117,6 116,4
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3’ 116,3 116,1 145,9 146,4
4' 160,5 161,6 149,8 149,8
5’ 116,3 116,1 116,0 117,0
6 130,7 132,3 123,1 123,0
1" 104,2 104,3 103,6
2" 75,7 75,7 72,0
3" 78,1 78,1 72,2
4" 71,4 71,2 73,3
5" 78,4 78,4 71,9
6" 62,6 62,6 17,6

Xdc dinh céu tric ciia cdc hop chét phan lap dwoc

Chét s6 1 thu duoc 1a chat bot mau vang, c6 nhiét ¢ nong chay & 274-
276°C. Phé IR cho biét cac dinh hap thu ciia nhém OH (3376 cm™), ctia nhom
keton C=0 (1651 cm™) va lién két d6i C=C nhan thom (1493 cm™). Trong
ph6 C-NMR cuia 1 xuat hién tit ca mudi ba tin hiéu cacbon, trong dé ¢
mot tin hiéu keton cacbon tai 8¢ 177,4 ppm va mudi hai tin hiéu & trudng thap
dic trung cho cacbon ctia vong thom hay cua lién két d6i C=C (3¢ 94,5-165,6
ppm). Phé "H-NMR cho cac tin hiéu cta sau proton vong thom tai 3y 6,20-
8,09 ppm. Cac dit kién phd ¢ trén két hop véi nhimg tai liéu da cong bd vé
thanh phan héa hoc cua loai Desmodium triquetrum (L.) DC [1], [51] cho
biét chat s6 1 1a mét flavonoid (chi c6 cac nhom thé hydroxy trong phan tir).
Hai tin hiéu doublet cta 4 proton thom lan luot &: 8y 8,09 (2H, dd, J=8,5 Hz)
va 6,92 (2H, d, J=8,5 Hz) dugc xac dinh la cac proton & vi tri H-2', H-6" va H-
3', H-5' vong B cta mdt flavonoid. Do cacbon & vi tri C-2' va C-6' d6i xting
nhau, va cacbon & vi tri C-3' va C-5' ddi xtng v6i nhau nén trén phd *C-
NMR xuat hién tin hiéu ctia 13 cacbon, pht hop véi 15 cacbon nhu khung co
ban Cs-C3-Cg cia mot flavonoid. Hai tin hi¢u proton ghép cdp meta oy 6,20
(d, J=2,0 Hz) va 6,41 (d, J=2,0 Hz) con lai duoc xac dinh lan luot 13 hai
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proton & vi tri H-6 va H-8 vong A. Phd khdi ESI-MS c¢6 pic ion tai m/z: 285
[M-H] (negative) cho biét khoi luong phan tir caa 1 1 M=286. Phan tich cac
dir kién phd, tham khao tai liéu da cong bd [34], [22], [19] x4c dinh chét s 1
1a hop chat kaempferol, mot flavonol phd bién trong thuc vat va ciing da duoc
tim thay trong thanh phan cua loai D. triquetrum .

Hop chit sb 2 thu duoc cling 1a dang bot mau vang, c6 nhi¢t 40 nong
chay 215-217°C. Céc phd IR, 'H- va ®*C-NMR (Bang 1 va 2) cua 2 twong tir
nhu 1, goi ¥ ring chit sé 2 ciing 1a mot flavonoid. Tuy nhién, phd ‘H- va **C-
NMR cho thay chéat s6 2 gom hai phan chinh, phan aglycon va phan duong.
Céc s6 lidu phd phan aglycon cua 2 rat gidng voi kaempferol (1), gdm c6 sau
tin hiéu proton vong thom (bdn proton twong tac v6i nhau dang AABB va hai
proton tuong tac theo dang AX) va muoi ba tin hi¢u cacbon. Vi vay, 2 duoc
suy doan 1a mot glycosid cua kaempferol (1). Cac tin hiéu trong phd C-
NMR cua phén duong cho biét c6 mot phan tor duong c6 sau cacbon tai o¢c
104,2; 78,4; 78,1; 75,7; 71,4 va 62,6 ppm. Két hop véi dit liéu cua phd 'H-
NMR ¢6 84 5,26 (d, J=7,5 Hz); 3,22-3,71 (6H, cac proton cia duong) di dén
két luan phan duong 1a S-D-glucopyranosid [7-8]. Phan dudng ndy duoc xac
dinh gén voi aglycon tai vi tri sb 3 do da sb céc tin hiéu cacbon ph?m aglycon
ctia chat 2 tuong tu voi chét sd 1, chi ¢o tin hiéu ciia C-2 (8¢ 159,1) xuat hién
& truong thap hon tin hiéu nay cta 1 (8¢ 148,1) [6-8]. Nhu vay, chat sb 2 c6
thé 1a kaempferol-3-O-B-D-glucopyranosid hay con c6 tén goi khac la
astragalin. Pho khéi cho biét khdi luong phan tir cia 2 1a 448, phu hop véi
cong thirc Cy1H»0O1; cta astragalin. So sanh $b liéu phé thu duoc vo1 cac sb
liéu da duoc cong bd cua astragalin [42], [31] khang dinh chat s6 2 phan lap
duoc 1a astragalin.

Chét sé 3 thu duoc ciing 1a mét flavonoid glycosid. Ciing twong tu nhur
2, phan duong cua 3 duoc xac dinh 14 S-D-glucopyranosid dyua vao phd 'H- va
BBC-NMR (Bang 1 va 2). Phan aglycon cua 3 ¢ khac so véi 2 & chd phd *H-
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NMR cua 3 c6 tong cong ndm proton nhan thom, trong d6 cé ba proton twong
tac voi nhau dang ABX (64 6,89; 7,73 va 7,61 ppm) va hai proton khac tuong
tac dang AX (8 6,22 va 6,40). Nhu vay, phan aglycon ndy dugce nhan dang 13
quercetin va chat sé 3 dugc dy doan 1a quercetin-3-O-p-D-glucopyranosid
[31]. So sanh cac dit kién pho cta chat s6 3 véi dit liéu phd da cong bd [31],
[18] trén di dén két luan hop chét 3 13 quercetin-3-O-B-D-glucopyranosid, con
duoc goi 1a isoquercitrin.

Chét s 4 thu duoc ciing 1a mot flavonoid glycosid véi phan aglycon 1a
quercetin (Bang 1 va bang 2). Tuy nhién, khac véi 3, phan dudng cia 4 dugc
xac dinh 1a a-L-rhamnopyranosid béi cac tin hiéu 6¢c 103,6; 73,3; 72,2; 72,0;
71,9 va 17,6 ppm. két hop véi dit liéu cua phd "H-NMR c6 85,37 (1H, d, J =
1,5 Hz); 3,26-4,24 (4H, cac proton cua dudng) va 0,96 (1H, d, 6,5) [12]. Phd
khéi APCI-MS c¢6 pic ion m/z=449 [M+H], cho phép xéac dinh cong thic
phén tir ctia 4 13 CyHy011. So sanh sd liéu phd thu duge véi cac s lidu da
dugc cong bd [12], [8] cho biét chét s 4 phan 1ap duoc 1a quercetin-3-O-o-
L-rhamnopyranosid hay con dugc goi 1a quercitrin.

Cong thirc cAu tao ciia cac chat 1-4

STT Tén chat Céu tric héa hoc

1 Kaempferol (MM1)

Astragalin (MM2)
2 (Kaempferol 3-O-4-
D-glucopyranosid)
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3 Isoquercitrin (TT7)

Quercitrin (TT9)
(Quercetin 3-O-a-
D-
rhamnopyranosid)

3.3. Tac dung chdong oxh invitro ciia dwoe liéu

3.3.1. Don géc tw do DPPH

Cao ethanol; ethyl acetat; quercetin

TT % loai bé goc DPPH
Nong do 200 100 | 50 pg/ml | 25 pg/ml | 12,5 IC50
mau thir ng/ml ng/ml ng/ml ng/ml
ETOH 93,36 % | 83,73 59,09 35,09 23,09 36,1
ETOAC 95,91 90,18 65,73 43,36 26,54 29,2
3.3.2. Don géc tir do superoxid anion (O,”)
Cao ethanol; ethyl acetat; quercetin
% loai bo gbc tu do superoxide anion

Nong do6 200 100 50 mg/mi 25 12,5 IC50

mg/ml mg/ml mg/ml mg/ml ng/ml
ETOH 75,83% | 70,33% | 54,67% | 42,5% 31,0% 37,5
ETOAC 77,33 70,36 60,0 53,5 43,83 20,0
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3.3.3. Két qud don géc tw do ciia doi chirng dwong quercetin

% loai bo gdc superoxid
Nong do 20 ug/ml | 10 pg/ml | 5 pg/ml 2,5 1,25 IC50
ng/ml ng/ml ng/ml
DPPH 91,54 65,18 45,09 29,55 14,82 51
Superoxid 70,34 59,83 48,5 39,67 28,5 5,2

Tu két qua nghién ctu tic dung chdng oxy héa in vitro cho thay
quercetin, mot hop chat gap o nhiéu duoc lidu va thuong duoc sir dung lam
chat d6i chung duong trong cac thir nghiém chong oxy hoa in vitro cé gia tri
ICso trén 2 md hinh thir nghiém don gdc tu do bang DPPH va don géc tu do
O," lan lugt 12 5,1 va 5,2 pg/ml. Trong khi d6 cao EtOH va EtOAc chiét xuat
tir Mili méc c6 1Cso d0i v6i DPPH va O, lan lugt 1a: 36,1; 29,2 va 37,5; 20,0
ng/ml. Qua d6 thé hién duogc cao chiét co tac dung bat goc tu do DPPH va
superoxid nhung tac dung nay cling khong ndi troi. Tuy vay nghién ciru ciing
c¢6 ¥ nghia dinh hudng sang loc cho cac nghién ctu vé tac dung chéng oxy
hoa theo huéng bao vé gan tiép theo caa dé tai. Qua thu thap tai lidu va két
qua nghién cuu vé hoa hoc cua dé tai cling cho théy Su c¢6 mat cua cac
phenolic, flavonoid 14 nhitng nhém hop chat c6 kha ning chdng oxy hoa nén

& day ciing 1y giai duoc phan nao sy ¢6 mat cua tac dung sinh hoc nay.
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CHUONG 4. BAN LUAN

4.1. Vé thue vat:

Nghién ctru dic diém thuc vt duoc thuc hién tir mé ta dic diém hinh thai,
phan loai thuc vat, quan sat cdm quan trén thuc dia, 1am tiéu ban mau nghién
ctru, chup anh, d6i chiéu v6i mo ta trong cac tai liéu phan loai thuc vat chuan,
kinh dién, so sanh v&i mau chuan heu trit, nghién curu dac diém vi phau, dic
diém hién vi. Két qua nay da gop phan vao viéc tiéu chuan hoa duoc lidu gitp
cho viéc kiém nghiém dugc liéu chinh xac hon va tranh nham 14n.

Tién hanh nghién ctru dac diém hinh thai va vi hoc chung t61 da xac
dinh dugc cay Mii mac Desmodium triquetrum (L.) DC.. Viéc giam dinh
dung tén khoa hoc ctia mau cdy nghién ctru gitip cho cac nghién ciru vé hoa
hoc va tac dung dugc Iy dugc 1d ngudn géc.

4.2. Vé phwong phap:

Phan thuc nghiém nghién ctru di ap dung két hop cac phuong phap
nghién ctru dugc liéu hoc tur kinh dién, co ban, thuong quy, don gian dén hién
dai, doi hoi phuong tién ky thuat cao. Nghién ctru hinh thai phan loai thuc vat,
tor quan sat cam quan trén thyuc dia, mau thu hai, chup anh, ddi chiéu v6i mo ta
trong cac tai liéu phan loai thyc vat chuén, kinh dién, so sanh vi mau chuin
ltru trit, nghién ctru vi hoc hién vi. Vé hoa thuc vat, phwong phap nghién ctru
bao gdm tir dinh tinh so bd bang phan tng hoa hoc trong dng nghiém, chiét
ngam lanh, chiét phan doan, sic ky 16p mong dinh tinh va diéu ché, sic ky
cot, sac ky 1ong hiéu nang cao, pho hong ngoai, pho tir ngoai, phod cong hudng
tir hat nhan H1, C13, pho khéi.

Mot s6 nhom chat thuong gap trong duogc li¢u dugc dinh tinh b@fmg
phan tmg héa hoc dic hiéu thong thuong. Pay 1a phuong phap phd bién, tir
lau da tré thanh thuong quy trong duoc li¢u hoc. Tuy don gian ma tinh dac

hiéu cao va rat tin cdy, dic biét c6 két hop véi SKLM.
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V& chiét tach, trong sb rat nhiéu phuong phap chiét xuit trong nghién
ctru, vi muc dich nghién ctru thanh phﬁn héa hoc, chiét ngam lanh duoc lya
chon vi tinh don gian (thiét bi, phuong tién ré tién, dé kiém), d& tién hanh, dic
biét it gay bién doi hoa hoc san pham chiét. Tiép dén 1a SKLM va SKC.
SKLM dé thuc hién, cho két qua nhanh, ma d6 nhay cao (doi hdi lwong mau
it) ... nén duoc dung rat rong rai dé dinh tinh, theo d5i phan tmg héa hoc, qua
trinh sic ky diéu ché (SKC), chiét phan doan... trong nghién ctru hoa hoc, hoa
duoc, sinh hoéa, duogc liéu... Trong dé tai nghién ctu nay SKLM duoc su
dung dé dinh tinh cac chat trong can cic phan doan chiét, thim do hé dung
moi dé lya chon hé dung moi chiét, phan 1ap, kiém tra cac phan doan trong
qua trinh phan 1ap. SKC hiéu qua tach cao, phan doan dé tinh sach (theo doi
béng SKLM), dic biét la nhe nhang, khong hay it gay bién tinh, bao toan
nguyén ven chét chiét, ma tién hanh don gian, chi phi thap.

4.3. Thanh phan héa hoc va tac dung chong oxy héa invitro

Két qua dinh tinh cho thdy phan trén mat dat cia Mii mac c6 chira
flavonoid, saponin, tanin, chat béo, steroid, caroten, duong khir va acid hitu
co. Nhu vay két qua nay ciing pht hop voi cac nghién ciru vé thanh phan hoa
hoc ctia cac loai thudc chi Desmodium véi nhom hop chét chinh 14 flavonoid.

Két qua phan 1ap hoa hoc thu dugc 4 hop chat. Dua vao sb liéu cac phd
va so sanh voi tai liéu dd cong bd, cac hop chat ndy duoc xac dinh 13
kaempferol (1), astragalin (2), isoquercitrin (3), quercitrin (4). Trong bon hop
chat phan 1ap duogc, hop chat quercitrin (4) 1an dau tién duoc tim thiy trong
loai D. triquetrum. Pay 1a dong gép méi ciia nghién ctru nham lam phong phu

thém tri thirc vé hoa thuc vat hoc cia cay miii mac D. triquetrum.
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» Kaempferol (MML1)

Hop chat nay di duoc cong bd cung mot sé hop chat khac nhu
astragalin, 2-O-methyl-Lchiro-inositol, galactito |, acid p-hydroxycinnamic,
acid ursolic, acid betulinic, fS-sitosterol, daucosterol, stigmasterol... tir cay
Miii mac (Tadehagi triguetrum) [51].

Kaempferol (3,5,7,4'-tetrahydroxyflavon) va cac kaempferol glycosid la
cac flavonoid phd bién trong thuc vat nhu cac ho Pteridophyta, Pinophyta va
Magnoliophyta va dugc phéan 1ap tir nhiéu loai khac nhau nhu Acacia nilotica,
Allium cepa, Aloe vera, Alternanthera tenella, Althaea rosea, ..

Kaempferol 1a mot chat chdng oxy héa manh véi ICs 1a 50 pM. Kha
nang chong oxy hoa ¢ nong do thap cia kaempferol tao nén vai trd quan trong
trong phong chdng stress [9], [30]. Ngoai ra, kaempferol con co tac dung
chéng viém manh thong qua @c ché hoat dong cua NF-KB, tc ché cac cytokin
va cac enzym gay viém (vi du TNF-q, IL-1, IL-6, IL8, COX-2, iNOS...) [9],
[15]. Hop chat nay con c6 tac dung @c ché cac vi khuan Staphylococcus
aureus [17], [18], Enterococcus faecalis [14], Porphyromonas gingivalis,
Prevotella intermedia [47], Helicobacter pylori [20], Vibrio cholerae [14],
Propionibacterium acnes [21]. Kaempferol va cac kaempferol glycosid con
c6 tac dung tiéu diét cac té bao ung thu phoi [25], gan [26], mau [10], da
[29]...

» Astragalin (MM2)

Astragalin c6 tac dung uc ché vi khuan Staphylococcus aureus,
Staphylococcus epidermidis, Enterobacter cloacae, Klebsiella pneumoniae
[35], chdng oxy hoa [44], ha dudng huyét [45], bao vé gan [46], chdng viém.
Astragalin 13 mot trong nhimng chat flavonoid tu nhién, astragalin (kaempferol
3-glucosid) dugc biét dén 1a thanh phan co hoat tinh sinh hoc ctia nhiéu cay
thudc truyén théng nhu Cuscuta chinensis. Hop chat nay ndi troi voi cac tac

dung dugc ly da dang nhu chéng viém, chéng oxy hoa, bao v¢ than kinh, bao
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vé tim mach, chéng dn mon, chdng ung thu va thudc tri dai thao duong [36].
Astragalin 14 mot flavonoid tir nhiéu loai thao dugc truyén thdng va ciy
thudc, da dugc cong bd vé tac dung chdéng viém in vitro. Nghién ctru nay
nham xéc dinh céc tac dung bdo v¢ va cac co ché co ban cua astragalin ddi
v6i ndi doc td lipopolysaccharid gy ra va cai thién ton thuong phdi ¢ chudt.
Chudt dugce tiém trong mang bung (i.p.) vé1 lipopolysaccharid (LPS) (khoang
lidu: 5-40 mg/kg). Nghién ctru cho thay astragalin c6 thé cai thién su séng con
trong giai doan ndi doc to gay chét chudt va lam giam phan Gng viém trong
mo hinh chudt cua ton thuong phdi cép tinh do lipopolysaccharid gay ra [48].
Astragalin d3 duoc tim thdy tir 14 hong hodc Rosa agrestis ciing di dugc
chtmg minh c6 tac dung chong viém da va hoat dong chdéng oxy hoa, tuy
nhién, hiéu qua cia astragalin dbi véi dap ung viém chua duge xac dinh rd.
Mot s6 hop chat héa hoc trong d6 co kaempferol, quercetin, astragalin va
isoquercetin dugc phan 1ap tir 14 cua Centella asiatica da duoc nghién ciru
trén in vitro thé hién tic dung chdéng viém va tc ché yéu tb hoai tor khdi u
[37]. Astragalin duoc minh ching c6 tac dung e ché manh sy phat trién cua
viém da trong mo hinh viém da di Gng trén chudt [38]. Ngoai ra, astragalin
con c6 tac dung e ché trén phan ng viém & té bao biéu mo tir cung va noi
mac tur cung cua chudt do Leptospira interrogans gay ra [40], tac dung bao vé
chéng lai tinh trang viém di Gmg do viém xoang giy ra [41] va phong ngira
viém da di ung [43].
> lIsoquercitrin (MM3)

Isoquercitrin 1a 3-O-monoglycosid ciia quercetin, da duoc tim thay tir rat
lau ¢ nhiéu loai thuc vat nhu dwong xi [11], mot s6 loai thudc chi Astilbe [56].
Gan day, isoquercitrin duoc quan tim véi tac dung chong ting dudng huyét

trén thur nghiém in vitro [16].
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» Quercitrin (MM4)

Quercetin 13 hop chit glycosid duogc hinh thanh tir flavonoid quercetin va
duong deoxy rhamnose. Hop chat ndy gip ¢ nhiéu loai thuc vat khac nhau
nhu & loai Nymphaea odorata hoac Taxillus kaempferi [51]. Quercitrin da
dugc ching minh c¢6 nhiéu tac dung trong d6 ¢ tac dung chbéng viém [50],
chéng oxy hoa, 1oi tiéu va bao vé gan [28]. Pay la lan dau tién hop chat nay
dugc tim thdy & loai Desmodium triquetrum.

Cay mili mac duoc dung trong dan gian véi cac tac dung chéng viém,
chéng oxy hoa, bao vé gan. Mit khac két qua nghién ctru hda hoc cho thay
trong thanh phan cua cy co chira cac flavonoid, cac chat nay da dugc nghién
ctru vé tac dung sinh hoc. Vi vay phai ching tic dung sinh hoc va cac cong
dung trén cta duoc liéu Miii mac phan ndo co thé giai thich do ¢6 phan déng
gop cua cac flavonoid nhu kaempferol (tac dung chéng oxh, ngin ngira xo cling
dong mach), astragalin (chong viém, chong di (mg, giam nguy co bién ching
trong bénh tiéu dudng), isoquercitrin (tac dung bao vé gan,, loi tiéu, bén thanh
mach mau), quercetin (chong oxy hoa). Pay ciing 1a mot dong gop vé tim hiéu mdi
lién quan gifra thanh phén héa hoc va tac dung sinh hoc ctuia dugc li¢u, chimg minh
kinh nghi¢m dan gian sir dung cay Miii mac, goi m& céac thir nghiém tac dung sinh
hoc Miii mac.

Két qua nghién ctru vé dic diém thuc vat, thanh phén ho4 hoc cua cay
Mili méac cho phép dinh hudng nghién ciru tiép theo va nang cao gid tri su
dung ciing nhu gié tri kinh té ctia cay Mili mAc.

Qua thu thap tai liéu va két qua nghién ctitu vé hoa hoc cua dé tai ciing
cho thdy su c6 mit cua cac phenolic, flavonoid 13 nhitng nhom hop chit c6
kha nang chong oxy hoa nén & c6 thé 1y giai dugc phan nao vé tac dung sinh
hoc nay. Tht nghiém tac dung chdng oxy hoa invitro cta dugc lidu cling gop
phan sang loc trude nghién ctru, cac sb lidu ndy gop phan trong nghién ctu
tiép theo cua dé tai vé tac dung bao vé gan ciing nhu cac tac dung sinh hoc

khac cua duoc liéu


https://en.wikipedia.org/wiki/Nymphaea_odorata
https://en.wikipedia.org/wiki/Taxillus_kaempferi

S7

KET LUAN VA KIEN NGHI

Két luan:

Qua nghién ctru chung toi thu duge mot sé két qua sau:

1. M ta duge ddc diém hinh théi, ddc diém vi hoc, doi chiéu véi céc tai liéu
chuyén khao vé thuc vat da két luin duoc mau nghién ctru co tén khoa hoc 1a
Desmodium triguetrum (L.) DC. thuoc ho Pau (Fabaceae) hay: Tadehagi
triquetrum (Linnaeus) H. Ohashi.

2. Pinh tinh thanh phan hoéa hoc bang phan tng hoc thiy cdy Miii mac co
flavonoid, saponin, tanin, chét béo, steroid, caroten, duong khtr, acid hitu co. Tu
can Ethylacetat d4 phan lap duoc

3. Bang cac phuong phap sic ky, nhom nghién ctru da phéan 1ap dugc bon
flavonoid tir can phan doan ethyl acetat ctia phan trén mit dat cdy mdi mac
Desmodium triquetrum (L.) DC thu hai tai Bac Kan. Dya vao s6 liéu cac phd va
so sanh v&i tai lidu da cong bo, cac hop chat nay duoc xac dinh 1a:

- Kaempferol (MML1),

- Astragalin (MM2)

- Isoquercitrin (MM3),

- Quercitrin (MM4).
Trong bbn hop chat phan 1ap dugc, hop chat quercitrin (4) 1an dau tién duoc tim
thiy trong loai D. triquetrum. Pay 1a déng gép méi cua nghién ciru nham 1am
phong phu thém tri thirc vé hoa thuc vat hoc cta cay mili mac D. trigquetrum.

Kién nghi:

Céc két qua cua dé tai da dap ing day du cac muc tiéu dé ra, qua cac két qua
thu duoc trong nghién ctru da goi mé cho dé tai cac hudng nghién ctu tiép theo vé
thanh phan hoa hoc ciing nhu tac dung sinh hoc ctia cdy. Cu thé nhu nghién ctu
tiép vé bién dong thanh phan hoa hoc ctia cdy Miii mac theo diéu kién sinh thai,
khi hau, thoi tiét, thoi ky sinh trudng phat trién clia cay, phan tich thém thanh phan
hoa hoc ctia ciy (dinh tinh va dinh luong), diéu tra tai nguyén va bién phap bao vé
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ngudn tai nguyén duoc liéu, ngudn gen, nghién ctru tic dung sinh hoc dua trén
dinh huéng vé kinh nghiém sir dung va thanh phan héa hoc da phan 1ap dugc.
Nghién ctru tac dung chdng oxy héa invitro cling gop phan dit liéu trong nghién
ctru tiép theo ctia dé tai vé tac dung chdng oxy héa in vivo theo huéng bao vé gan

cua duoc liéu.
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PHU LUC 2. CAC PHO CUA CHAT MM2

Cong thirc cdu tao ctia chat MM2 (astragalin)
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PHU LUC 3. CAC PHO CUA CHAT MM3

Cong thirc cAu tao ctia chat MM3 (isoquercitrin)
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PHO HSQC

0ET

SZT

02T

SIT

01T

SO0T

00T

56

06

58

08

SL

oL

59

o2

58

05

S¥

oy

R

DOSH-A09H- L HAH

T

PHO HMBC

08T+

QLT

09T+

08T

OFT -

0ET

0ZT

0TTH

00T -

oe

0L

08

oF

wdd

JEWNH-JO®H- LW

T T




M5 Spectrum

19

PHO MS

41

4583

HMax: 5£85

30
10272015 4:43:01 PM S¥STEM



20

PHU LUC 4. CAC PHO CUA CHAT MM4

Cong thirc cdu tao ctia chat MM4 (quercitrin)
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