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ABSTRACT

In this study, the chemical constituents of the ethyl acetate extract from the stem and
leaves of Desmodium triangulare were investigated. The dried material sample was
crushed and then extracted exhaustively with methanol to obtain-a crude extract.
The crude extract was completely dispersed in water and performed liquid-liquid
extraction with ethyl acetate solvent to obtain ethyl acetate extract. By column
chromatography on silica gel and Sephadex LH20, the separation of the ethyl
acetate extract was performed and led to the isolation of four compounds. Based on
'H-NMR and *C-NMR spectra and comparison with the previously reported data,
the structures of the isolated compounds were identified as stigmasterol, methyl
protocatechuate, methyl syringate, and methyl ferulate. HPLC analysis of the
methanol extract was also conducted, and the results showed that the polar and non-
polar compounds in this methanol extract were the main constituents.

TOM TAT

Trong nghién ciru nay, thanh phan héa hoc ciia cao chiét ethyl acetate tir than va la
cdy ba ché da dioe nghién cin. Méu nguyén liéu khé doc nghién nho, sau dé chiét
bang phwrong phdp ngam kiét véi methanol thu dwoe cao chiét thé. Cao chiét tho
diroe phan tan trong nwéc va thyc hién qud trinh chiét léng- 16ng vdi dung méi ethyl
acetate nhdm thu duot cao ethyl acetate. Cao chiét ethyl acetate da digc phan téich
bang phuwong phdp sdc ky trén cét silica gel va Sephadex LH20. Két qua da phan
Idp dwgre bon hop chat sach. Dua vao diF liéu pho IH-NMR va 3C-NMR va két hop
Véi cdc tai ligu tham khdo di xdc dinh duoc cdu tric cia bon hop chdt hitu co da
phdn ldp la stigmasterol, methyl protocatechuate, methyl syringate va methyl

Serulate. Két qua phan tich HPLC cua cao chiét methanol chi ra rﬁng cac hop chdt

phan cue va kém phan cue la thanh phan chinh ciia cao chiét.
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1. GIOI THIEU

Céc loai thyc vét duoc sir dung phd bién trong y
hoc ¢6 truyén chira nhidu chét c6 thé duoc sir dung
dé diéu tri cic bénh man tinh cling nhu truyén
nhiém. Céac hop chat c¢6 hoat tinh dugc 1y thuong
dugc sinh téng hop thtr cap bao gém cac alkaloids,
terpenoids, saponins, flavonoids va céac loai tinh dau
dé bay hoi. Nhiéu hoat tinh sinh dugc hoc nhu wc
ché cac té bao ung thu, khang khuan, chdng oxi hoa,
chéng viém, giam dau va tic dung chita lanh vét
thuong ciia mot sb loai thuyc vat thudc chi
Desmodium da duoc bao cao (Ma et al., 2011).

Cay ba ch& c6 tén khoa hoc la Desmodium
triangulare (Retz.) Merr. Mot s tén goi khac cua
Cay ba ché 1a Niéng duc, Pau bac dau, Van dat,... 1a
cay thudc ho Pau (Fabaceae). Cay ba ché co tinh 6n,
Vi ngot va hoi dang, khong doc. Trong dan gian, cay
ba ché co tac dung khang viém, chong viém hiéu
qua, duoc str dung dé chira kiét ly va tiéu chay.
Ngoai ra, duoc liéu con c¢6 kha nang diéu tri bong
gan, giy xwong, pht va mot s6 bénh vé xwong khép
khac. Céc hoat dong gay doc té bao va chdng khdi u
ctia cao chiét methanol (MeOH) tir ré ciy ba ché
cling da duoc nghién ctru. Chiét xuat cho thdy hoat
tinh gdy doc té bao in vitro manh mé chdng lai cac
dong té bao Dalton’s Lymphoma Ascites (DLA) va
Ehrlich Ascites Tumor (EAC). Gia tri I1Cso ddi vei
dong t& bao DLA 13 99 pug va dbi véi dong té bao
EAC1a 89 pg. St dung dong té bao DLA gyra khéi
u rén va dong té bao EAC gay ra u xo ¢ truéng &
chuot, thir nghiém hoat tinh chong khéi u cua cao
methanol tir r& cdy ba ché va so sanh véi ddi ching
dwong la thuéc chéng ung thu tiéu chuan
Cyclophosphamide. Cao chiét methanol cua ré cay
ba che (50 mg/kg va 250 mg/kg thé trong) lam giam
dang ké khdi luong phat trién khéi u rin va su gia
tang trong luong co thé ciia md hinh khéi u xo ¢d
truéng. Tudi tho cia dong vat dugc diéu tri di ting
1én dén 74,47% (Jayaseelan et al., 2012).

Tac dong chong viém cua ré ciy ba ché ciing da
dugc danh gia trén ca viém cap tinh va viém man
tinh trén chudt bach (carrageenan va dextran géy
phii né ban chan cip tinh va formalin gay phu né
chén man tinh). Viéc sir dung cao chiét ba ch& & liéu
50 va 250 mg/kg thé trong bang duong ubng gy uc
ché carrageenan sau 3 gio & 50 mg/kg 1a 47,06% va
G250 mg kg la 64,70%. Vi dextran, cao ba ché c
ché giam sau 5 gio ¢ tai 50 mg/kg 1a 30,84% va tai
250 mg/kg 1a 53,86%, dbi véi formaline sau 6 ngay
str dung tai ndng do 50 mg/kg va 250 mg/kg giy wc
ché lan luot 12 49,38 va 64,50% ((Jayaseelan et al.,
2013).

210

Tap 58, S6 chuyén dé: Khoa hoc tur nhién (2022)(2): 209-216

‘Hién nay, trén thé gi6i cac nghién ctu vé thanh
phan hoa hoc va tac dung dugc ly cua cdy ba che
chl‘ra nhiéu. Do vay, Viéc tiép tuc 11~ghién ctru thanh
phéan hoa hoc cua than va la cua mau cdy ba ché su
dung lam duoc liéu ¢ tai Viét Nam la can thiet dé
dong gop thém vao co s¢ dir liéu hoa thuc vat cua
cay nay.

2. PHUONG PHAP NGHIEN CUU

2.1. Nguyén vat li¢u va héa chit

2.1.1. Nguyén liéu

Mau cy ba ch& Desmodium triangulare (Retz.)

Merr dugc thu hoach vao thang 9/2019 ¢ tinh Bac
Giang, dugc giam dinh bdi ThS. Nghiém buc
Trong, Dai hoc Duoc Ha Noi. Mau tiéu ban dugc
lru gitr tai Trung tdm Nghién ctru va Trién khai cac
Hoat chat Sinh hoc, thugc Vién Hoéa hoc Coéng
nghiép Viét Nam.

2.1.2. Cdc héa chat sir dung trong nghién ciru

Mot s6 dung méi hitu co sir dung trong nghién
ctu: methanol (MeOH); n-hexane (Hex); ethyl
acetate (EtOAC); dichloromethane (DCM); acetone
va nudc Cat.

Séc ky cot (CC) sur dung silica gel Merck (40—
63 pm) va Sephadex LH-20. Sic ky 16p mong
(TLC) dugc tién hanh trén ban moéng trang san silica
gel 60 Merck Fzs4 ¢6 d6 day 0,25 mm.

Phé cong huong tir hat nhan 'H-NMR va 13C-
NMR dugc do trén may Bruker Avance 500 FT-
NMR Spectrometer va Bruker Avance 600 FT-
NMR Spectrometer cia Phong Nghién ciiu cau truc,
Vién Hoéa hoc, Vién Han lam Khoa hoc va Cong
nghé Viét Nam. Dung méi do phd dugc st dung la
nhitng dung moéi deuterated solvents nhu CD3;0D,
CDCls;, DMSO-ds va TMS dwoc sir dung nhu chit
noi chuan.

2.2. Ché tao cao chiét

Sau khi thu hai, 8 kg than va 14 cay ba ché tuoi
duogc so ché 1am sach, siy kho & nhiét d6 40-50°C
cho téi khi d6 4m <7%, sau d6 nghién nho. Tiép
theo, 2,9 kg mau nguyén liéu dugc ngam trong 15 L
dung m6i MeOH ¢ nhiét 36 phong trong thoi gian
24 gio. Sau do, ta tién hanh tach riéng bd nguyén
licu va dich chiét MeOH. Dich chiét MeOH dugc
tién hanh ¢6 quay hit chan khong va thu dugc cao
chiét MeOH thé. Qua trinh ngam, loc va cd quay
loai bo dung méi duoc lap lai 3 lan.

Cao chiét MeOH thé dugc phan tan hoan toan
trong nude. Sau d6 thuc hién qua trinh chiét long -
I6ng véi dung moéi EtOAc véi ti 1€ phan 16p nudc:
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EtOAc (1:1, v/v) thu dugc phén 16p nude va phan
I6p EtOAC (lap lai 3 lan). C6 quay phén 16p EtOAC
loai bé dung méi dé thu dwoc cao chiét EtOAcC.
2.3. Phén lap va xic dinh cAu tric héa hoc
cua cac hop chat

Bay muoi gam cao EtOAc dugc hoa tan trong 40
mL dung méi dichloromethane (DCM), tim 100 g
silica gel (40-63 um), c6 quay chan khong loai hét
dung mdi ra khoi hon hgp. Hon hop trén dugc dua
1én cot sic ky silica gel (500 g SiO,, 40-63 pm,
7x28 cm) véi hé dung méi rira giai gradient nong do
tr Hex/EtOAc (50/1-100/0) va EtOAc/MeOH
(0:100-60:40). Qua trinh sic ky cot duoc theo ddi
bang sic ky 16p mong (TLC). Gop cac dich tai cac
dng nghiém co sic ky d6 TLC gan gidng nhau thu
duogc 15 phéan doan tir BCE1-BCE15.

Phéan doan BCE2 xuét hién mét luong l6n mot
tinh thé mau tring, tién hanh rira két tinh bang dung
moéi Hex, thu dugc mot hop chat sach ky hiéu 1a
BC2.1.

Phén doan BCE2 (3,95 g) dugc dua 1én cot sic
ki silica-gel (25 g SiO,, 40-63um, 2x40 cm). Dung
moi rira giai 14 hé dung méi Hex/EtOAc (95:5) thu
dugc 3 phan doan BCE2.1-BCE2.3. Phan doan
BCE2.3 dugc dua lén cot Sephadex LH20 (2x50
cm) véi hé dung maéi rira giai MeOH, thu dugc mot
hop chét sach ky hiéu 1a BC3.1.

Phan doan BCE4 gop véi BCES5 va mét phan
BCE6 (3,221 g) dugc dua 1én cot sic ky silica gel
(60 g SiO,, 40-63 um, 3x25 cm). Rura giai gradient
nong do Hex/EtOAc (9:1-1/1) thu duoc 20 phan
doan. Phan doan BCE46L (172 mg) duoc tach bang
cot silica gel voi cac hé dung moi Hex/EtOAc
(98:2-6:4) thu dugc 9 phan doan. Phan doan
BCE46L2 duoc tach tiép bang cot silica gel véi hé
dung mo6i Hex/acetone (4:1-3:1 va 7:3) thu duoc 10
phéan doan. Phéan doan 2 va 3 dugc gop va tinh ché
v6i ban mong diéu ché s dung hé dung moi
dichloromethane/ acetone (100:1), thu duoc 3 mg
mot hop chat sach ky hiéu 1a BC46L.21.

Phén doan BCE7 (4,082 g) duoc hoa tan bing
dung méi DCM va tam 7 g silica gel (40-63 pm).
Dung moi duoc ¢6 loai, sau do tién hanh dua 1én cot
sac ky silica gel (150 g SiO, 40-63 um, 5x14 cm).
Dung mdi rira giai lan lugt 1a Hex/EtOAc (90:10—
73:30) thu dugc 7 phan doan tr BCE7.1-BCE7.7.
Phén doan BCE 7.7 duoc dua 1én ban mong diéu ché
va trién khai sic ky véi hé dung méi DCM/MeOH
(88:12). Dudi anh sang dén UV phat hién mot hop
chat hap thy & bude song 245 nm. Ving chét trén ra
khoi ban mong dugc tién hanh cao va phan hap phu
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chung bang dung mdéi DCM, thu dugc mét hop chat
ky hiéu 1a BC7.1.

Céu trac héa hoc cua 4 hop chat vira phéan 1ap
dugc xac dinh dya trén dir liéu pho cong huong tir
hat nhan NMR trén may Bruker Avance 500 MHz
va 600 MHz tai Vién Han 1am Khoa hoc va Cong
nghé Viét Nam. Dir liéu phd cua 4 hop chat duoc
liét ké va phan tich chi tiét tai muc 2.4 va 3.2.

2.4. Dir liéu phé ciaa cac hop chit

Hep chit BC2.1: H-NMR (500 MHz, CDCls,
S+ppm): 3,52 (1H, m, H-3a); 5,35 (1H, br.s, H-6);
0,70 (3H, s, H-18); 0,83 (3H, s, H-19); 1,03 (3H, d,
J=8,5 Hz, H-21); 5,02 (1H, m, H-22); 5,16 (1H, m,
H-23); 0,83 (3H, d, J=5,5 Hz, H-26); 0,85 (3H, d,
J=6,0 Hz, H-27); 0,80 (3H, t, J=7,5 Hz, H-29). 1*C-
NMR (125 MHz, CDCls, & ppm): 37,3 (C-1); 31,4
(C-2); 71,8 (C-3); 45,9 (C-4); 140,8 (C-5); 121,7 (C-
6); 31,9 (C-7); 31,9 (C-8); 50,1 (C-9); 36,2 (C-10);
21,2 (C-11); 39,7 (C-12); 42,3 (C-13); 56,8 (C-14);
25,4 (C-15); 28,9 (C-16); 55,9 (C-17); 12,2 (C-18);
19,4 (C-19); 40,5 (C-20): 21,1 (C-21); 138,3 (C-22):
51,3 (C-24); 31,9 (C-25); 19,0 (C-26); 21,1 (C-27);
24,4 (C-28); 12,1 (C-29).

Hop chéit BC3.1: *H-NMR (600 MHz, CDCls,
ou ppm): 7,06 (1H, dd, J=1,8; 8,4 Hz, H-6); 7,02
(1H, br.d, J = 1,8 Hz, H-2): 6,92 (1H, d, J=8,4 Hz,
H-5); 3,92 (3H, s, OCHs-3); 3,79 (3H, s, OCH3-3");
7,62 (1H, d, J=16 Hz, H-7); 6,29 (1H, d, J=16 Hz,
H-8); 5,84 (1H, s). 3C-NMR (150 MHz, CDCls, &
ppm): 126,9 (C-1); 109,4 (C-2); 147,9 (C-3); 146,7
(C-4); 114,7 (C-5); 23,0 (C-6); 144,9 (C-7); 1152
(C-8); 167,6 (C-9); 55,9 (-OCHj3); 51,5 (-OCHs).

Hop chit BC46L21: H-NMR (500 MHz
CDs0D, & ppm): 7,33 (2H, s, H-2, 6); 3,90 (6H, s,
2 -OMe); 3,89 (3H, s, -OMe)/ *H-NMR (600 MHz,
DMSO-ds, &1 ppm): 7,21 (2H, s, H-2, 6); 3,80 (9H,
s, -OCH3); C-NMR (600 MHz, DMSO-ds, ¢
ppm): 106,8 (C-2, 6); 147,6 (C-3, 5); 166,1 (COO);
56,0 (-OCHs); 51,8 (-COOCHs).

Hop chét BC7.1: *H-NMR (600 MHz, CDCl,
S+ ppm): 7,56 (1H, dd, J=2,4; 8,4 Hz, H-6); 7,61
(1H, d, J=1,8 Hz, H-2): 6,91 (1H, d, J=8,4 Hz, H-5);
3,88 (3H, s, -OCHj3). 3C-NMR (150 MHz, CDCls,
Jc ppm): 167,0 (C-7); 148,6 (C-4); 142,9 (C-3);
123,8 (C-1); 122,7 (C-6); 116,6 (C-5); 114,8 (C-2);
52,0 (-OCHs).

2.5. Phwong phap sic ky léng hi¢u ning cao

(HPLC)

Cao MeOH cua ba ché dugc phén tich dinh
lurong ham luong cac thanh phan bang phuong phap
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HPLC trén méy Agilent 1260 Infinity Il HPLC véi
cac diéu kién sau: Cot Agilent Eclipse XDB-C18
(4,6x250 mm; 5 pm); dung moéi chay: A (0,1%
formic acid trong H20); B (acetonitrile) 040 phut:
5-50% B; toc dQ dong 1,0 mL/ph}'lt; nhiét Ei(f) cot
40°C; thé tich mau ti‘ém: 10 p~L, nong d6 mau cao
chiét ~ 10 mg/mL; nong d6 mau chat: ~ 1 mg/mL.

3. KET QUA VA THAO LUAN

3.1. Ché tao cao chiét

Tur 2,9 kg nguyén liéu kho cua thén, 14 cay ba
ché ban dau thu dugc 649 g cao chjét thd, hi¢u suat
dat 22,4%. Ket qua qua trinh chiét phan b6 dugc
trinh bay trong so do Hinh 1.

Cao MeOH (350 g)

Phan tan trong 900 mL nudc

Hén hop cao thd trong nude

+900 mL EtOAc .
Lac, chiet long - long (4 lan)

!

Phan 16p nudc |

.

| Phan 16p EtOAc

Co loai EtOAc

Cao EtOAc (106 g)

Hinh 1. So' d6 chiét phan b cao chiét tir cao
chiét tho ciia than va la ciy ba ché

3.2. Xic dinh ciu triic cac hop chit
3.2.1. Hop chdt BC2.1 (Stigmasterol)

Chit BC2.1 dugce phén 13p dudi dang tinh thé
hinh kim mau trang.

Trén phd H-NMR (500 MHz, CDCls) cho thay
sy ¢6 mat cua hai nhom thé methyl véi cac tin hiéu
singlet tai 64 0,70 (3H, s, H-18) va &4 0,83 (3H, s,
H-19), ba nhom thé methyl gén véi —CH véi cac tin
hiéu doublet tai: &4 0,83 (3H, d, J=5.5 Hz, H-26),
0,85 (3H, d, J=6,0 Hz, H-27), 1,03 (3H, d, J=8,5
Hz, H-21) va mot nhom methyl bac mot &y 0,80
(3H, t, J=7,5 Hz, H-29). O ving truong thap cho tin
hiéu cong huong cua mat olefinic proton 64 5,35
(1H, br.s, H-6) va hai olefinic proton &y 5,02 (1H,
m, H-22) va 5,16 (1H, m, H-23); mot proton
carbinol: &4 3,52 (1H, m, H-3a) ching minh cho
nhom f-OH ¢ vi tri C-3.

Phé 13C-NMR-JMOD (125 MHz, CDCls) cua
BC2.1 cho thay tin hiéu cong husng cua 29 carbon,
trong d6 c6 3 carbon bac bon, 11 carbon bac ba, 9
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carbon bac hai va 6 nhom methyl. Pho C-NMR
cling cho tin hiéu cong huong cua lién két doi ¢ vi
tri gitta C-5 va C-6 (oc 140,8 va 121,7) va vi tri C-
22 va C-23 (& 138,3 va 129,3). Tin hiéu trén phé
tai dc 71,8 (C-3) xac nhan su c6 mit 1 lién két C-O
trong phan tir.

Két hop cac dir liéu phé MS, H-NMR, 13C-
NMR va so sanh tai liéu tham khao (Jang et al.,
1993; Kim et al., 2014) cho phép khang dinh hop
chat BC2.1 1a stigmasterol (Hinh 2).

Hinh 2. CAu tric héa hoc caa hgp chat
stigmasterol

Stigmasterol da duoc tim thay ¢ nhiu loai thyuc
vat trude day. Pay 1a mot sterol thuc vat doi dao
nhét c6 chirc ning duy tri cdu trac va sinh 1y cia
mang té bao. Ngoai ra, trong cong nghé thuc pham,
stigmasterol dugc coi nhuw mot phu gia thuc pham,
c6 kha nang lam giam muc cholesterol, hoat dong
chéng oxy hoa va tic ché o-amylase trong céac thir
nghiém in vitro. Mot s6 thir nghiém in vivo ciing da
ching minh ring stigmasterol ¢6 tac dung chong
tiéu duong & chudt. Phan tich sinh hoa cho thy viéc
sur dung stigmasterol 1am giam lugng duong, uré va
creatinine trong mau (Gabay et al., 2010). Poulose
et al. (2021) da nghién ctru va két luan stigmasterol
1a mot phytosterol c6 kha ning trc ché mot s6 chat
trung gian gy thoai hoa chat nén va tién viém
thuong lién quan dén su thoai hoa sun do viém khép
gay ra.

Nghién ciru cia Mbambo et al. (2012) vé hoat
tinh khang nim ciia stigmasterol ciing da chi ra rang
hop chit nay c6 hiéu hrc wc ché twong dbi vai chiing
nim Penicillium digitatum gay bénh méc xanh hai
cam sau thu hoach va chung nim Fusarium
verticilloides gy bénh trén ngo.

3.2.2. Hop chdt BC3.1 (Methyl ferulate)

Chit BC3.1 dugc phan 1ap dudi dang chat ran
mau tring. Trén phd 'H-NMR cua chit BC3.1 xuat
hién tin hiéu ctia 3 proton vong thom hé ABX & oy
7,06 (1H, dd, J=1,8; 8,4 Hz, H-6); 7,02 (1H, br.d,
J=1,8 Hz, H-2); 6,92 (1H, d, J=8,4 Hz, H-5) goi y
cho 1 vong benzene bi thé tai 3vitri 1,3 va 4. Su
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c6 mat cia 2 nhém methoxy dugce xac dinh boi 2 tin
hiéu & o (ppm) 3,92 (3H, s, OCHz-3); 3,79 (3H, s,
OCH3-3). Ngoai ra, c6 tin hiéu doublet caa proton
gan véi carbon mang ndi déi ¢ on 7,62 (1H, d, J=16
Hz, H-7);6,29 (1H, d, J=16 Hz, H-8), hai proton nay
¢6 hang sé ghép cap l6n J=16 Hz ching t6 & vi tri
trans, hay chiing minh cho sy xuat hién cua mot
nhém -CH=CH- ¢¢ cau hinh trans.

Trén phd C -NMR thiy xuit hién tin hiéu cua
11 nguyén tu carbon trong d6 c6 2 nhom methoxyl
tai dc 55,9 va 51,5; 5 nhom methine sp? tai 5c 109,4,
114,7, 123,0, 144,9, 115,2 (cac tin hiéu nay dugc
phéan biét nho c6 cuong d6 tin hiéu cao hon so voi
carbon khong lién két truc tiép voi hydrogen); va 4
carbon khong lién két truc tiép véi hydrogen tai dc
126,9; 147,9; 146,7 va 167,6. Trong s6 carbon
khong lién két truc tiép voi hydrogen, tin hiéu tai dc
167,6 ppm dugc quy két cho nhom carbonyl, va hai
tin hiéu khac tai dc 147,9 va 146,7 duoc quy két cho
2 carbon thom lién két véi oxygen. Bén canh do, tir
gia tri 6 chuyén dich hoa hoc cua carbon methoxy
(dc 55,9 va 51,5) cho thdy mot nhém methoxy (dc
55,9) lién két véi vong benzene va mdt nhom
methoxy khac (dc 51,5) lien két véi carbon
carbonyl, hinh thanh nhém methoxycarbonyl (-
COOCH;). Nhu vy, ngoai nhom methoxy lién két
V6i vong benzene thi ¢ thém mot nhom thé hydroxy
ciing lién két v6i vong benzene dé hinh thanh 2 tin
hiéu carbon thom lién két v&i nguyén tir oxygen. Tir
cac phan tich trén, hop chat BC3.1 ¢6 cdu trac 11
carbon bao gém 1 vong benzene thé 3 vi tri 1, 3 va
4 va cac manh cau tric khac bao gdm mot nhom
methoxy, mét nhom hydroxy, mét nhém -CH=CH-
va mdt nhom methoxycarbonyl (-COOCHj3). Hon
nira, tir dang tin hiéu doublet cua méi mot proton
olefine thugc nhém -CH=CH- cho thiy nhém nay
lién két voi hai carbon khac khong c6 hydrogen, hay
nhoém nay lién két voi vong benzene va nhom
methoxycarbonyl.

Tra ctru va so sanh dit liéu phd cua hop chat
BC3.1 véi cac s6 ligu NMR duoce cong bd gan day
cua methyl ferulate trong cung dung moéi la CDCls
(IImiawati et al., 2020) nhan thay cac dir liéu pho
hoan toan twong dong, tir d6 két luan BC3.1 la
methyl ferulate (Hinh 3).

Hinh 3. Céu tric héa hoc cia hep chat methyl
ferulate
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Hop chat methyl ferulate da duoc ching minh Ia
¢6 hoat tinh chdng viém va chéng oxy héa. Pay 1a
mot hop chét co tinh thdm qua mang té bao va nio,
thé hién kha nang quét gdc tu do, dugc sir dung trong
nghién ctu céc rdi loan thoai hoa than kinh (Sultana,
2012; Phuong et al., 2014) da nghién ctu vé hoat
tinh chdng viém cua hoat chit nay va nhan thay
methyl ferulate c6 con c6 kha ning ¢ ché su biéu
hién COX-2, ngan chan p-p38 va p-JNK trong céac
dai thuc bao c6 ngudn gdc tir tiy xuong so cap.

3.2.3. Hop chdt BC46L21 (Methyl syringate)

Trén phd *H-NMR (500 MHz) ghi trong dung
moi CD30D thé hién dic trung ctia mot dan xuat tir
gallic acid trén co s¢ cac tin hiéu d4 7,33 (2H, s, H-
2, 6). Tai viing truong thap hon cé sy xuét hién cua
cac peak singlet tai o4 3,90 (6H, s, 2 -OMe) va 3,89
(3H, s, -OMe) thé hién rd cac tin hiéu cia 3 nhom
methoxy; trong d6 2 nhom methoxy tai 3,90 ppm
lién két dbi xang tai cac vi tri 3 va 5 trén vong thom.
Tin hiéu on 3,89 ppm con lai twong ttng v4i nhom
methoxy ctia nhoém ester. Tuy nhién, khi ghi lai
trong dung méi DMSO-ds (600 MHz), cac tin hiéu
proton cia 3 nhém methoxy noéi trén duoc thay xuat
hién ¢ 1 peak singlet tai o 3,80 ppm tuong ung voéi
9 proton cua 3 nhém methoxy. Hai proton H-2 va H-
6 xuat hién tai 7,21 ppm (singlet) do ddi xtng trén
vong thom. Trén phé ¥*C-NMR (600 MHz, DMSO-
ds) tin hiéu carbon ¢ 106,8 ppm twong tng 2 nhom
CH thom tai cac vi tri ddi ximng C-2 va C-6; twong
tu vai tin hiéu carbon dc 147,7 ppm tuong ung Voi
2 carbon dbi xung va lién két voi nhom methoxy 1a
C-3 va C-5. Tin hiéu dc 166,1 ppm thé hién sy xuat
hién ctia 1 nhom methoxycarbonyl (-COOCH;3). Cac
tin hiéu caa C-1 va C-4 khong xuét hién trén phd
13C-NMR. Tuy nhién, c4c tin hiéu cua 3 nhom
methoxy xuat hién trén phd 3C-NMR tai vi tri ¢
51,8 ppm tuong trng v&i nhom methoxy trong nhom
chirc ester va tai vi tri dc 56,0 ppm cudng d6 peak
tin hiéu manh thé hién sy xuat hién cua 2 nhom
methoxy lién két v6i carbon thom dbi xtng tai C-3
va C-5 trén vong thom. Tir cac dir lidu phd da phan
tich nhu trén va két hop so sanh véi tai liéu tham
khao (Rob et al., 2020) c¢6 thé nhan danh cu trac
cua BC46L.21 1a methyl syringate (Hinh 4).

Hinh 4. Céu tric héa hoc cia hep chat methyl
syringate
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Hop chat methyl syringate dwoc thdy nhu mot
chi thi phén tir trong cac san pham mat ong va ¢
cac hoat tinh @c ché vi khuan (Tuberoso et al.,
2009). Nghién ctru cua Rob et al., (2020) vé kha
nang diét co dai cia mot s6 phenolic acid, cho thay
syringic acid va methyl syringate tor cay
Schumannianthus dichotomus déu c6 tac dung gay
doc thuc vat dang ké dbi véi cai xoong va co lua
mach den Y (Rob et al., 2020). Trong d6, methyl
syringgate @c ché mam (ICsp=43,2 puM) va ré
(IC50=31,5 uM) cua cdy cai manh hon so vdi
syringic acid (ICso= 75,8 va 61,3 uM) (Rob et al.,
2020).

3.2.4. Hop chdt BC7.1 (Methyl

protocatechuate)

Hop chat BC7.1 dwoc phan lap dudi dang chat
ran, mau tring. Trén phd *H-NMR cua chit BC7.1
Xuit hién tin hiéu caa 3 proton vong thom & dy 7,56
(1H, dd, J=8,4; 2,4 Hz, H-6); 7,61 (1H, d, J=1,8 Hz,
H-2); 6,91 (1H, d, J=8,4 Hz, H-5) goi y cho mot
vong benzen bi thé tai 3 vi tri 1, 3 va 4. Sy c6 mat
cta mot nhém methoxy dugce cac dinh bai 1 tin hiéu
& 1 3,88 (3H, s, OCHs3); ngoai ra con c¢6 hai van tu
duoc du doan 1a cua 3-OH, 4-OH véi do chuyén
dich héa hoc tuong ¢ng tai dn 5,92 va 5,94 ppm.

Trén ph6 C-NMR thdy xuét hién tin hiéu cua 8
nguyén tir carbon. Trong d6, c6 mdt nhém methoxy
tai dc 52,0 ppm lién két véi carbon carbonyl hinh
thanh nhom methoxycarbonyl (-COOCHj3); 3 nhom
methine tai dc 114,8 (C-2), 116,6 (C-5) va 122,7 (C-
6); 4 carbon khong lién két tryc tiép voi hydrogen
tai dc 123,8 (C-1), 142,9 (C-3), 148,6 (C-4) va 167,0
(CO). Trong s carbon khong lién két véi hydrogen,
tin hiéu tai Jdc 167,0 dwoc quy két cho nhom
carbonyl.

Dua vao dir liéu phé NMR (Bang 3) két hop so
sanh v6i két qua nghién ctiu cia Tran et al. (2017)
cho phép xac dinh BC7.1 1a methyl protocatechuate
(Hinh 5).

7
COOCH,
1

3

HO 4

OH

Hinh 5. CAu tric héa hoc caa hgp chat methyl
protocatechuate
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Methyl protocatechuate la mot chat chuyén hoa
chinh caa polyphenol ¢6 tac dung chdng oxi héa,
bao vé h¢ than kinh, khang viém hiéu qua va lam
giam bét tac dung doc hai cua florua thong qua diéu
chinh kha dung sinh hoc; muac calcium ngi bao, tinh
toan ven clia mang ti thé va tin hi¢u oxi héa khir
trong té bao A549, ngin ngira sy tién trién cua bénh
viém va xo hoéa lién quan bang cach khoi phuc sy
biéu hién cia RAGE va Nrf2 (Ameeramja &
Perumal, 2017; Ameeramja et al.,2018). Ngoai ra,
Zhang et al. (2015) da chi ra rang methyl
protocatechuate ¢6 thé ddy nhanh tbc do phat trlen
clia cac té bao than kinh vo nio so cap trong éng
nghiém bang cach gy ra bleu hién yéu té dinh
dudng than kinh ¢6 ngudn gdc tir nio.

Cic  hop  chat  stigmasterol, methyl
protocatechuate, methyl syringate va methyl
ferulate thuong duogc thay trong cic mau thuc vat.
Nhimng hop chat phenolic, flavonoids va
isoflavonoids dugc thay xuat hién trong cac cdy ho
déu (Fabaceae) va mot s6 loai thudc chi thoc 1ép nhu
D. styracifolium, D. oxyphyllum va D. gangeticum
(Ma et al., 2011). Tuy nhién, 1in dau tién, methyl
protocatechuate, methyl syringate va methyl
ferulate duoc thiy & mau cdy ba ch& D. triangulare.

3.3. Phén tich miu cao chiét MeOH tir than,
14 ciy ba ché bang phuwong phap sac ky
I16ng hiéu ning cao HPLC

HPLC 1a mét ki thuat sic ky da ning va duoc sit
dung rong rdi dé phan lap cac san pham tu nhién.
HPLC duoc sir dung trong héa thuc vat va hoa hoc
phan tich d& x4c dinh, dinh luong va tinh ché cac
thanh phan riéng 1é cua hdn hop. Hién nay, k¥ thuat
nay dang tré nén phd bién trong sé cac k¥ thuat phan
tich khac nhau nhu 14 sy lva chon chinh dé kiém tra
chat luong cay duoc lidu.

Phan tich trong cao chiét MeOH bang phuong
phap HPLC, sic ky dd caa cao chiét MeOH tir than,
l4 cay ba ché dwoc thé hién trong Hinh 6. Trong d6,
nhitng thanh phan phan cuc tir trudc thoi gian luu
tr= 10 min va khong phéan cuc tir sau tg= 40 min
dugc thiy chiém vai tro thanh phan chinh. Dé ¢
dugc thong tin vé thanh phan cac peak chi tiét hon,
ta can nhitng nghién ctru phan 1ap tiép theo hoic cac
cong cu manh hon nhu LC-MS/MS dé tién hanh
nghién cau.


https://www.frontiersin.org/articles/10.3389/fncel.2018.00478/full#B52
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Hinh 6. Sic ky dd HPLC ciia cao chiét MeOH tir than, 14 ciy ba ché

(Diéu kién chay: Cgt Agilent Eclipse XDB-C18 (4,6 X250 mm, 5 um); dung moi chay: A (0.1% formic acid trong H20);
B (acetonitrile) 040 phut: 5-50% B; toc do dong 1,0 mL/phut; nhiét do cot 40°C; thé tich mau tiém: 10 uL, nong do

mau cao chiét ~ 10 mg/mL; néng dé mau chat: ~ 1 mg/mL)

4. KET LUAN

Tir cao chiét EtOAc #¥ cua than, 14 cdy ba chg,
nghién ctru da phén lap va xac dinh duoc cau trac
cia bén hop chiat gom: stigmasterol, methyl
protocatechuate, methyl syringate va methyl
ferulate. Su xuét hién ciia methyl protocatechuate,
methyl syringate va methyl ferulate duogc thay lan
dAu tién & mau cdy ba ché D. triangulare. Két qua
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