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NGHIEN CUU KHOA HQOC
Tap chi Dwoc liéu, tip 31, s6 3/2026 (Trang 163 - 169)

THANH PHAN HOA HQC VA TAC DUNG UC CHE SAN SINH NO

CUA PHAN TREN MAT DAT LOAI CUC MUI
Nguyén Thi Hong Anh, Nguyén Thi Hué, Phan Thi Trang, Pham Vin Cong,
Nguyén Vin Tai*
Vién Duoc liéu
*Email: nguyenvantail 11 1@gmail.com
Nhan bai: 29/7/2025 ’Chﬁp nhén dang: 22/10/2025
) Tém tat . )
Nam hop chat da dugc phan lap tir cac phén doan n-hexan, dichloromethan va ethyl acetat phan trén mét dat cuc
mui (Tridax procumbens). Cau triic cua cac hgp chat dugc xac dinh la f-amyron (1), loliolid (2), centaurein (3), 8,3'-
dihydroxy-3,7,4'-trimethoxyflavon-6-O-[a-L-rhamnopyranosyl-(1—2)]--D-glucopyranosid (4) va luteolin-4'-O-3-D
-glucopyranosid (5) dya trén viéc phén tich ph6 1D-, 2D-NMR, MS va so sanh vdi tai li¢u tham khdo. Céc phan doan
dichloromethan (TPD) va ethyl acetat (TPA) c6 tic dung tre che sy san sinh nitric oxid (NO) trén t¢ bao RAW 264.7
dugc hoat hoa boi LPS voi gié tri ICso lan luot 1a 9,52 ug/mL va 25,42 ng/mL. Déy 1a bdo cdo dau tién vé viéc phan
1ap cac chat nay tur phan trén mat dat cac mui ciing nhu tac dung uc ché san sinh NO in vitro cua cac cao phan doan
tir loai nay.
Tir khéa: Tridax procumbens; Flavonoid; Uc ché san sinh NO; Chong viém; Ciic mui.
Summary
Chemical Constituents and NO Inhibitory Activity of the Aerial Parts of Tridax procumbens

Five compounds were isolated from the n-hexane, dichloromethane, and ethyl acetate fractions of the aerial parts
of Tridax procumbens. The structures of the compounds were identified as f-amyrone (1), loliolide (2), centaurein (3),
8,3'-dihydroxy-3,7,4'-trimethoxyflavone-6-O-[a-L-rthamnopyranosyl-(1—2)]-#-D-glucopyranoside (4), and luteolin-
4'-0-f-D-glucopyranoside (5) based on analysis of 1D and 2D NMR, MS spectra, and comparison with reference
data. The dichloromethane (TPD) and ethyl acetate (TPA) fractions inhibited nitric oxide (NO) production in LPS-
activated RAW 264.7 cells with ICso values of 9.52 pg/mL and 25.42 pg/mL. This is the first report on the isolation
of these compounds from aerial parts of 7. procumbens and their in vitro inhibition of NO production.

Keywords: Tridax procumbens; Flavonoid; NO inhibitory activity; Anti-inflammatory activity.

1. Pt vin ad chiét ethanol va cao chiét nudc tir 14 loai T.
procumbens L., tuy nhién chua c6 bao cdo ve
tac dung chdng viém cua cac cao chiét phan
doan [3]. Ddng thdi cac thir nghiém vé hoat
chét c6 tac dung khang viém duoc chiét xuat tir
loai nay con rat han ché voi 3 hop chat
(centaurein, centaureidin va bergenin) va mot
sO tinh dau tir hoa dugc dénh gid tac dung
chéng viém in vivo [2]. Tai Viét Nam, chi
Tridax c6 mot loai 1a cac mui (7. procumbens);
cdy moc hoang ¢ b duong, béi co, ven bién, tap

Loai cac mui (Tridax procumbens L.) kha
pho bién & Viét Nam, d& trdng va thu hai véi
khdi lwong doi dao. Toan b cay duoc sir dung
theo kinh nghiém dan gian véi nhiéu tac dung
khéc nhau, trong d6 ¢6 cac cong dung lién quan
dén tac dung chong viém nhu chita sung tay,
thap khop, dau nhirc xwong kh6p khi thoi tiét
chuyén mua va lam thudc giai nhiét, tr ho [1].

Trén thé gidi loai T. procumbens L. da duoc
nghién ctru kha nhiéu vé thanh phan héa hoc
cling nhu tdc dung sinh hoc. Cac nghién clru trung nhiéu & viing dong bang song Clu Long
cho thdy, 7. procumbens co chira cac nhom chit  [4) O Viét Nam, chua 6 nghién ciu nio vé
nhu: chit béo, tinh dau, flavonoid, alcaloid, thanh phan hqa hoc cting nhur tac dl:mg sinh hgc
carotenoid, dan xuét acid benzoic, lignan...véi dl‘roc CéPg ?6' ]?O do, nhA(')rn. nghlég cﬁ"u t}én
céc tac dung dugc Iy nhu chéng oxy hoa, khang hanh phan 1ap cac hop chat tinh khict va danh
khuan, chong ung thu, chong tiéu chay, viem da 81 hoat tinh trc che sy san sinh NO ctia cac cao
day va cac bénh lién quan dén gan [2]. ph?n dogm tir Phap trer} mat dat cua cay clc mui,

V& tac dung khang viém, trén thé gici da co ~ 1ham gop phan lam sang t6 co s¢ khoa hoc cho
nhidu nghién ciru in vitro va in vivo clia cao  Viée st dung dugc lidu nay trong y hoc dan gian.
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2. Nguyén liéu va phuong phap nghién ciu

2.1. Nguyén lleu

Phin trén mat dat cac mui (Tridax
procumbens L.) duoc thu hai vao thang 8/2023
tai huyén Tam Pdo, tinh Vinh Phic va duogc
ThS. Nguyén Quynh Nga, ThS. Phan Vin
Trudng tai Trung tam Tai nguyén Dugc li¢u —
Vién Duoc liéu gidm dinh tén khoa hoc. Mau
ti€u ban VP-90 duoc luu gitlr tai Trung tdm Tai
nguyén Dugc ligu — Vién Dugc ligu.

2.2. Dung méi, héa cht, thiét bi

Cac dung moi st dung la ethanol (EtOH),
methanol (MeOH), dichloromethan (DCM),
ethyl acetat (EA), aceton (A) n-hexan (H), nudc
cat (W). Pho 'H-NMR va BC-NMR duoc do
trén mdy Bruker AMS500 va 600 FT-NMR véi
TMS la chat chuan ndi. Sic ky cot (CC) sir dung
silica gel (40-63 pm) (Merck) YMC RP-18 (75-
150 pM, 75 A YMC) va Sephadex LH-20
(Sigma-Aldrich). Sac ky 16p méng (TLC) su
dung bén tring san silica gel 60 Fas4 va RP-18
Fs4S. Vet chit dugc phét hién bang cach phun
déu thube thir acid H>SOs 10% trong EtOH va
ho nong tir tir dén khi hién mau.

LPS va L-NAME (N,-Nitro-L-arginin methyl
ester hydrochlorid) dugc mua tir Sigma-Aldrich
(St. Louis, MO, M¥). Thubc thir Griess duoc
mua tur Prornega (Madison, WI, My). Moi
trLrong nuo6i cdy DMEM va céc yéu td bd sung
bao gom huyét thanh thai bo (FBS) va khang
sinh Penicillin/Streptomycin dugc mua tir Pan-
Biotech (Aidenbach, Pirc). Thudc thir MTT
dugc mua tir AK Scientific Inc. (Union City, CA,
My). DMSO duoc mua tir Merck (Rahway, NJ,
My).

2.3. Phuong phap chiét xudt va phan Igp cdc
hop chit

5 kg dugc lidu kho da xay thd duoc chiét xuat
bang phuong phdp ngdm, sir dung dung moi
EtOH 70%, chiét 3 lan, mdi lan 3 ngay, ti 1€
dugc heu/dung moéi la 1/5 (kg/L). Dich chiét
EtOH duoc gop lai, cat thu ho6i dung moéi thu
duoc 343 g cao toan phan EtOH (TPE). Cao
EtOH duogc tao hoén dich Vi khoang 1 lit nudc
nong, chiét 1ong — long, 1an luot véi cac dung
moi ¢6 d phan cyc tang dan H (1 lit), DCM (1
lit) va EA (1 lit) 3 lan, ti 1& 1:1. Dich chiét cac
phan doan dugc cat thu hoi dung moi, thu duoc
cac cao phan doan tuwong Ung: 46,8 g cao H
(TPH), 78,7 g cao DCM (TPD), 20,2 g cao EA
(TPA) va 89,9 g can W (TPW).

Phan doan TPH (40 g) dugc phan tach trén
sic ky cot silica gel sir dung hé dung moi rira
gidi gradient H-A (30:1 - 1:1, v/v) thu duoc 14

phén doan (H1 — H14). Phan doan H1 (6 g) dugc
tinh ché bang cach sir dung sic ky cot silica gel hé
dung moi gradient H-A (30:1 - 1:2, v/v) thu duoc
12 phén doan (CHI1.1 — CHI.12). Phan doan
CHI1.12 (30 mg) co6 két tinh mau trang, duogc loc,
rira phan két tinh véi hdn hop dung méi H-A thu
duoc hop chét 1 (9 mg).

Phén doan TPD (50 g) dugc phan tach trén sic
ky cot silica gel voi hé dung moi rira giai gradient
DCM-A (25:1 - 1:2, v/v) thu dugc 10 phéan doan
(D1 - D10). Phin doan DS (450 mg) duoc tinh
ché bang cach sir dung sic ky cot silica gel hé
dung mdi gradient DCM-A (8:1 - 1:2, v/v) thu
duoc hop chét 2 (12 mg).

Phén doan TPA (15,3 g) duoc phéan tach bing
sic ky cot silica gel, rira giai bang hé DCM-
MeOH (100:1 - 1:10, v/v) thu duoc 13 phén doan
tir E1 - E13. Phan doan E9 (0,95 g) 6 xuat hién
chét két tha mau vang, duoc loc va rira tia bang
DCM - MeOH (3:1, v/v) thu duoc 0,45 g hop chat
3. Phén doan E10 (1 5 g) tlep tuc duoc phan tach
bang sic ky cot silica gel voi hé dung moi EA -
MeOH (15:1 - 1:1, v/v) thu duoc 9 phan doan
E10.1-E10.9. Tlnh ché phan doan E10.3 (0,31 g)
bang sic ky cot pha dao v6i hé dung mo6i MeOH —
nude (3:1, v/v) thu duoc 30 mg hop chat 4. Phan
doan E11 (1,13 g) dugc phan tach trén cét silica
gel v6i hé dung méi DCM - MeOH (10:1 - 1:10,
v/v) thu duge 5 phén doan E11.1 - E11.5. Phén
doan E11.1 (300 nlg) duoc phan 13p bang sic ky
cot pha déo, rira giai bang hé dung méi MeOH -
H>O (1:1, v/v) thu dugc hop chat 5 (25 mg).

p-Amyron (1): Bot mau trang; ESI-MS: m/z
425,7 [M+H]"; 'TH-NMR (600 MHz, CD;0D) du
(ppm): 1,86 (1H, m, Ha-1); 1,34 (1H, m, He-1);
2,35 (1H, m, Ha-2); 2,52 (1H, m, Hy-2); 1,26 (1H,
m, H-5); 1,49 (1H, m, H-6); 1,35 (1H, m, Ha-7);
1,50 (1H, m, Hy-7); 0,88 (1H, m, H-9); 1,87 (2H,
m, H-11); 5,20 (H, t,J = 3,6 Hz, H-12); 1,07 (1H,
m, Ha-15); 1,76 (1H, m, Hy-15); 0,81 (2H, m, H-
16); 1,91 (1H, m, H-18); 1,64 (2H, m, H-19); 1,06
(1H, m, H-21); 1,31 (1H, m, H-21); 1,10 3H, s,
H-23); 1,04 (3H, s, H-24); 1,06 (3H, s, H-25);
1,00 (3H, s, H-26); 1,13 (3H, s, H-27); 0,84 (3H, s,
H-28); 0,88 (3H, s, H-29); 0,88 (3H, s, H-30); '3C-
NMR (125 MHz, CD;0D) dc (ppm): 39,3 (C-1);
21,5 (C-2); 217,8 (C-3); 47,5 (C-4); 55,3 (C-5);
19,7 (C-6); 32,2 (C-7); 39,8 (C-8); 46,9 (C-9);
36,7 (C-10); 23,7 (C-11); 121,5 (C-12); 145,3 (C-
13); 41,9 (C-14); 26,2 (C-15); 46,8 (C-16), 31,1
(C-17); 47,3 (C-18); 46,8 (C-19); 31,3 (C-20);
34,8 (C-21); 37,1 (C-22); 26,5 (C-23); 21,5 (C-24);
15,2 (C-25); 16,7 (C-26); 25,9 (C-27); 28,4 (C-28);
33,3(C-29); 23,7 (C-30).
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Loliolid (2): Bot mau tring; HR- ESI-MS: m/z
197,1179 [M+H]"; tinh toan 1y thuyét cho cong
thae Ci1Hi705" 197,1178; 'TH-NMR (600 MHz,
aceton-ds) ou (ppm): 5,68 (1H, s, H-3); 1,53 (1H,
dd, J = 144; 3,6 Hz, Ha-5); 1,99 (1H, dd, J =
14,4; 3,6 Hz, Hb-5); 4,28 (1H, m, H-6); 1,71
(1H, dd, J = 13,2; 3,6 Hz, H.-7); 2,39 (1H, td, J
= 13,2; 2,4 Hz, Hy-7); 1,26 (3H, s, 40-CHs);
1,47 (3H, s, 4-CHs); 1,74 (3H, s, 7a-CHs); 1*C-
NMR (150 MHz, aceton-ds) dc (ppm): 183,5 (C-
2); 113,3 (C-3); 171,7 (C-3a), 36,6 (C-4); 47,9
(C-5); 66,8 (C-6); 46,4 (C-7); 87,1 (C-7a); 26,9
(46-CHs); 31,0 (40-CHz); 27,5 (7a-CH3).

Centaurein (3): Bot mau vang; ESI-MS: m/z
521,0 [M-HJ; 'TH-NMR (600 MHz, DMSO-ds)
on (ppm): 6,94 (1H, s, H-8); 7,54 (1H,d,J = 1,8
Hz, H-2"); 7,10 (1H, d, J = 8,4 Hz, H-5"); 7,56
(1H, dd, J = 8,4; 1,8 Hz, H-6"); 5,11 (1H, d, J =
7,0 Hz, H-1"), 3,34 (1H, m, H-2"), 3,32 (1H, m,
H-3"), 3,20 (1H, m, H-4"), 3,45 (1H, m, H-5"),
3,47 (1H, m, H-6"); 3,71 (1H, dd, J = 10,8; 4,8
Hz, Hy-6"), 3,85 (3H, s, 4-OCHj3); 3,78 (3H, s,
3-OCHs); 3,76 (3H, s, 6-OCH3); 12,61 (1H, s,
OH); *C-NMR (150 MHz, DMSO-ds) dc (ppm):
156,2 (C-2); 138,2 (C-3); 178,6 (C4); 152,2 (C-
5); 132,4 (C-6); 156,7 (C-7); 94,3 (C-8); 151,5
(C-9); 106,5 (C-10); 122,4 (C-1"); 115,3 (C-2Y;
146,5 (C-3'); 150,6 (C-4"); 112,1 (C-5"; 120,7
(C-6'); 100,3 (C-1"); 73,4 (C-2"); 76,8 (C-3");
69,8 (C-4"); 77,4 (C-5"); 60,8 (C-6"); 55,9 (4-
OCHa), 60,6 (3-OCHs); 61,5 (3H, s, 6-OCH3).

8,3'-Dihydroxy-3,7,4"-trimethoxyflavon-6-O-[a-
L-thamnopyranosyl-(1—2)]-$-D-glucopyranosid
(4): Bot mau vang; '"H-NMR (600 MHz, CD;0D)
on (ppm): 6,91 (1H, s, H-5); 7,65 (1H, d, J =24
Hz, H-2"); 7,09 (1H, d, J = 9,0 Hz, H-5"); 7,70
(1H, d, J = 8,4; H-6"); 5,33 (1H, d, J = 7,8 Hz,
H-1"); 3,66 (1H, br s, H-2"), 3,80 (1H, m, H-3"),
3,65 (1H,t,J = 2,4 Hz, H-4"); 3,55 (1H, br s, H-
5", 3,71 (1H, s, H-6"); 3,91 (1H, br s, H-6");
5,43 (1H, s, H-1"), 3,45 (1H, d, J = 4,2 Hz, H-
2"), 3,96 (1H, m, H-3"), 3,39 (1H, br s, H-4");
391 (1H, s, H-5"); 1,26 (1H, d, J = 6,0 Hz, H-
6"); 3,97 (3H, s, 4-OCHs); 3,83 (3H, s, 3-OCHz);
3,91 (3H, s, 7-OCHs); BC-NMR (150 MHz,
CDsOD) dc (ppm): 158,3 (C-2); 139,7 (C-3);
180,3 (C-4); 95,3 (C-5); 157,6 (C-6); 134,7 (C-
7); 1543 (C-8); 151,9 (C-9); 1082 (C-10);
1242 (C-1"), 116,3 (C-2); 147,7 (C-3"; 151,9
(C4"); 1123 (C-5"); 1224 (C-6"); 100,1 (C-1");
79,2 (C-2"); 78,4 (C-3"); 72,2 (C-4"); 78,5 (C-5");

62,5 (C-6"), 101,9 (C-1"); 71,4 (C-2"); 72,3 (C-
3™); 74,1 (C-4™); 70,2 (C-5"); 18,3 (C-6"); 56,4
(4-OCHs), 60,6 (3-OCHs); 61,4 (3H, s, 7-OCH3).

Luteolin-4'-O-$-D-glucopyranosid  (5): BGt
mau tring; ESI-MS: m/z 447,8 [M-H[,, '"H-NMR
(600 MHz, CD;0OD) du (ppm): 6,62 (1H, s, H-3);
6,23 (1H,d,J = 1,8 Hz, H-6); 6,47 (1H,d,J = 1,8
Hz, H-8); 7,45 (1H, d,J = 1,8 Hz, H-2'); 7,33 (1H,
d,J=84Hz H-5); 7,46 (1H,dd,J = 8,4; 1,8 Hz,
H-6');4,96 (1H, d,J = 7,2 Hz, H-1"); 3,57 (1H, dd,
J=9,0; 7,2 Hz, H-2"), 3,51 (1H, m, H-3"), 3,45
(1H,t,J = 9,0 Hz, H-4"); 3,51 (1H, m, H-5"), 3,76
(1H, dd, J = 12,0; 6,46 Hz, H-6"); 3,94 (1H, dd, J
= 12,0; 5,4 Hz, H-6"); *C-NMR (150 MHz,
CDsOD) dc (ppm): 164,5 (C-2); 104,0 (C-3);
181,8 (C-4); 161,5 (C-5); 99,0 (C-6); 163,2 (C-7);
94,1 (C-8); 1574 (C-9); 103,8 (C-10); 124,8 (C-
1'); 113,6 (C-2'); 147,0 (C-3"; 148,6 (C-4"); 116,0
(C-5); 118,5 (C-6); 101,2 (C-1"); 73,3 (C-2");
75,9 (C-3"); 69,8 (C-4"); 77,3 (C-5"); 60,7 (C-6").

Phuong phap nudi cy té bao: Dong dai thuc
bao chudt nhit RAW 264.7 tir ATCC duoc nudi
cdy trong moi truong DMEM chira 10% FBS va
1% khéang sinh (streptomycin/penicillin). Té bao
duoc duy tri trong ti nudi cdy 37°C voi 5% COs.
Té bao duoc céy chuyén mdi khi dat mat do 70 -
80%.

Phwong phip danh gia kha ning ire ché san
sinh NO citia miu thi nghiém [5]: Giai phong
NO duogc danh gia thong qua dinh luong chat
chuyén hoa nitrit/nitrat trong moi truong nudi cay
dai thuc bao. Té bao dugc cdy trong mot dia nudi
cay 96 gleng (Corning) thanh trong & méat do
4x10* t& bao/giéng trong moi truong day da (10%
FBS va khang sinh). Sau khi G qua dém, moi
truong cli dugc loai bd va té bao duoc 1 véi moi
truong méi chira cac miu thir & ndng do thir
nghiém trong 2 gid, sau do tiép tuc G voi moi
truong chira LPS 100 ng/mL thém 24 gio nita.
Mai trudng trong mdi giéng (50 pL) dugc hut
chuyén sang mot dia 96 giéng moi. Sau do,
thém 50 pL dung dich sulfanilamid va u ¢ nhiét
d6 phong, trong bong tdi trong 5 phut trude khi
thém 50 pL  N-1-naphthylethylenediamin
dihydrochlorid t&éi hon hgp phan tng. Sau khi
tiép tuc U thém 5 phat & nhiét do phong, do do
hép thu cua dung dich tao thanh & budc song
535 nm st dung hé théng may doc dia
Varioskan LUX (Thermo Scientific, Waltham,
MA, M¥).
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Nong d6 NO trong mdi mau dugc tinh toan
dua trén duong chuan duoc xdy dung voi chat
chuan natri nitrit. Ty 1¢ phan trdm trc ché g1a1
phong NO cua mau thir duge tinh theo cong
thirc: 1% = (Cups - Cthu)XIOO/CLPS trong do
Crps va Car 1an Tuot 14 ndng d6 NO ctia t€ bao
duoe xtr Iy voi LPS don doe va LPS két hop
v6i mau thir.

Phuwong phap xac dinh kha ning giy djc
v6i té bao RAW 264.7 [6]: Té bao duoc cay
trong mét dia 96 giéng thanh trong ¢ mat do
4x10* té bao/gleng trong moi truong day du
(10% FBS va khang sinh). Sau khi G qua dém,

té bao dugc U véi moi truong chira cac mau thir
o nong do thich hop trong 24 gio. Két thuc thoi
gian U nay, 10 pL dung dich MTT 5 mg/mL
dugc thém truc ti€p vao mdi trudng va tiep tuc
u trong 2 gid. Moi truong sau d6 duge loai bo
dé thu cac tinh thé két tinh mau tim ¢ day dia.
Tinh the dugc hoa tan trong 100 uL. DMSO va
do d6 hép thu & bude song 570 nm.

Xir ly 50 li€u: Gia tri ICso dugc tinh toan
bang phan mern Graphpad 8.0.2 st dung
phuong phap hdi quy phi tuyén.

3. Két qua va ban luin

OH

Hinh 1. Cu triic hoa hoc céc hop chét tir 1-5

Hop chat 1 dwoc phan 1ap dudi dang bot
mau tring. Pho 'H-NMR cho thay sy xuat
hién cua 8 tin hiéu singlet cia nhém methyl &
on 1,13 (3H, s), 1,10 (3H, s), 1,06 (3H, s),
1,04 (3H, s), 1,00 (3H, s), 0,88 (3H, s), 0,88
(3H, s), 0,84 (3H, s). Tin hiéu triplet & ou 5,20
(1H, t, J = 3,6 Hz, H-12) cho thdy sy xuét hién
cua proton olefinic tai C-12 clia mdt triterpen.
Trén phd 3C-NMR, cho théy tin hiéu cua 30
carbon bao gom 8 nhém methyl, 10 nhém
methylen, 4 nhom methin, 7 carbon bac bdn
va mot nhom keton & C-3 tai dc 217,8. Phd
ESI-MS cta 1 xuit hién pic ion phan tir
proton hoa tai m/z 425,7 [M+H]" phu hop vai
cong thirc phan tir C3oHssO. Két hop cac dir
kién phd 1D-NMR, ESI-MS cing véi tai liéu

tham khao [7], hop chét 1 duoc xéac dinh 13 g-
amyron.

Hop chat 2 duoc phan lap dudi dang bot
mau tring. Phd HR-ESI-MS cua 2 xuét hién
pic ion phan tu proton hoa tai m/z 197,1179
[M+H]*, trong ing voi cong thirc phan tir cua
hop chat 2 1a C1H;60s (tinh toan 1y thuyét cho
cong thirc C11H;705" 197,1178). Phd 'H-NMR
ctia hop chat 2 cho thay tin hiéu singlet cta 3
nhom methyl tai ou 1,26; 1,47 va 1,74; 1 tin
hi€u singlet ctia proton olefinic tai du 5,68; 1
proton nhém hydroxymethin tai du 4,28 va
cac proton aliphatic nim trong ving truong
cao ou 1,53 - 2,39. Trén phd C-NMR xuit
hién tin hiéu cta 11 carbon gdbm 4 carbon
khong lién két v6i hydro, 2 nhom methin, 2
nhom methylen va 3 nhém methyl. Trong do
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tin hiéu & ving truong thip tai dc 183,5 duoc
quy két cho nhom carbonyl lacton. Cac tin
hi€u carbon olefin tai dc 113,3 va 171,7 cho
thdy su c6 mit cta 1 lién két d6i C=C. Ngoai
ra, trén phd '3C-NMR con xuét hién tin hiéu
cua 3 nhom methyl tai dc 26,9; 27,5 va 31,0
va tin hi€u cia carbon hydroxymethin tai dc
66,8. Trén pho NOESY cho thdy sy tuong tac
gitta 7a-Me (ou 1,74) va 45-Me (ou 1,47) nén
7a-Me va 4f-Me & vi tri cis d6i v6i nhau. Cau
hinh tuong dbi ctia nhom 6-OH duoc xéac dinh
dira vao so sanh do chuyén dich hoa hoc cua
C-6 v6i cua tai liéu tham khao (loliolid: dc
66,81; epi-loliloid: éc 65,03 [8]). Nhu vay dua
trén cac dir liéu phé HR-ESI-MS, 1D- va 2D-
NMR ctia hop chét 2, két hop so sanh dir liéu
phé cta hop chét trong tai liéu tham khao [8],
hop chat 2 dugc xac dinh 14 loliolid.

Hop chit 3 duoc phan lap dudi dang bot
mau vang. Trén phd ESI-MS ctia 3 xuat hién
pic ion phan tir deproton tai m/z 521,0 [M-H]
phu hop véi cong thic phan tor CasH6013.
Hop chit 3 dugc xac dinh 1a mot flavon O-
glucosid duya trén cac dir kién phd 1D-NMR.
Phd 'H-NMR cua hop chit 3 cho thiy cac tin
hi¢u proton cua hai vong thom cua flavon
trong d6 c6 mot tin hi€u singlet clia proton
trong vong A [Jn 6,94 (1H, s, H-8)] va 3 tin
hi€u proton cua vong B thugc hé ABX [du
7,54 (1H, d, J=1,8 Hz, H-2"), 7,10 (1H, d, J =
8,4 Hz, H-5") va 7,56 (1H, dd, J = §,4; 1,8 Hz,
H-6')]; 3 tin hiéu cta cac nhom methoxy [dn
3,76, 3,78 va 3,85]; 1 tin hi€u cua nhom 5-OH
tai viing trudng thap [dn 12,61 (1H, s)]. Ngoai
ra, trén phd con cho tin hiéu cua gbe duong
glucose lién két voi aglycon qua lién két O-
glycosid dac trung bdi proton anomeric ¢ Ju
5,11 (1H, d, J= 7,0 Hz, H-1") va céac tin hi€u
cua nhéom hydroxymethylen va cac nhom
hydromethin (du 3,20 - 3,71). Lién két £ cua
gbc duong dugc xac dinh théng qua hing sd
ghép cip 1on (J = 7,0 Hz). Phd *C-NMR va
HSQC cua hop chét 3 cho thiy tin hiéu cua 24
nguyén tu carbon trong do co6 tin hi€u dac
trung ctia 1 nhom carbonyl tai dc 178,6 va 3
nhom methoxy tai dc 55,9, 60,0 va 60,6. Vi tri

cia nhom methoxy tht nhit (du 3,85 va dc
55,9) duoc xac dinh tai C-4' thong qua tuong
tac HMBC gilra cac proton ctia nhom
methoxy (ou 3,85), H-2' (du 7,54), H-5' (u
7,10), H-6' (du 7,56) voi C-4' (dc 150,6).
Nhom methoxy thu hai (du 3,76 va dc 60,6)
dugc xac dinh tai C-6 thong qua tuong tac
gitlta cac proton ciia nhom methoxy (du 3,76),
5-OH (dn 12,61), H-8 (dn 6,94) véi C-6 (dc
132,4). Nhom methoxy con lai (du 3,78 va dc
60,6) duoc xac dinh tai C-3 thong qua tuong
tac gilta cac proton cua nhom methoxy (Jdu
3,78) voi C-3 (dc 138,2). Cac tin hiu tai dc
100,3; 77.4; 76,8; 73,4; 69,8 va 60,8 thudc
gbc duong p-glucopyranosyl. Vi tri cua gbe
duong nay dugc xac dinh tai C-7 thong qua
tuong tac HMBC gitra H-1" (du 5,11) va H-8
v6i C-7 (dc 156,7) trén phd HMBC. Cau hinh
D cua gbc duong S-glucopyranosyl duoc gia
thiét tir s xuat hién chu yéu cua n6 trong cac
hop chét tu nhién. Dya vao cac dit kién phé
néu trén, két hop v6i tham khao tai liéu [9],
hop chat 3 duoc xac dinh 1a centaurein.

Hop chat 4 duoc phan lap dudi dang bot
mau vang. Phd 'H- va 3C-NMR cua hop chit
4 ciing chi ra cac tin hi€u dac trung cua mot
hop chit thudc nhom flavon O-glycosid. Phd
'H-NMR cua hop chit 4 cho thay cac tin hi¢u
cong huong gdm: tin hiéu cua 3 proton thom
thudc hé¢ twong tac spin-spin ABX tai ou 7,70
(1H, d, J= 8,4 Hz), 7,65 (1H, d, J = 2,4 Hz)
va 7,09 (1H, d, J = 9,0 Hz); ba nhom methoxy
tai on 3,97 (3H, s, 4'-OMe), 3,91 (3H, s, 7-
OMe), 3,83 (3H, s, 3-OMe); va mot proton
singlet tai du 6,86 (1H, s, 5-H); hai tin hi€u
proton anome tai du 5,33 (d, 1H, J = 7,6 Hz)
ctia gbc duong glucopyranosid va on 5,43 (1H,
s) cua goc duong rhamnopyranosyl, cing véi
15 proton thudc phan glycosyl nim trong
khoang on 1,26 dén 5,40. Tin hiéu cua 3
proton tai ou 1,26 (3H, d, J = 6,0 Hz) dic
trung cho  nhom methyl cia gbc duong
rhamnopyranosyl.

Phd BC-NMR va HSQC cho thiy tin hiéu
cta 30 carbon bao gdm: 15 tin hiéu dic trung
cia aglycon khung flavonoid, ba nhom
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methoxy va 12 tin hiéu cua hai gbc duong. Dit
liéu phd trén cho thiy hop chat 4 1a mot
flavon glycosid cé chira 2 don vi duong. Cac
tin hiéu thudc vé ph?m duong cho th.'?iy su hién
dién cta don vi f-D-glucopyranosyl duoc thé
tai vi tri C-6. Trén phd HMBC, c6 tuong tac
cua proton & du 5,33 (H-1") v6i C-6 (dc 157,6)
cho thiy nhém S-D-glucopyranosyl duoc lién
két vao C-6 cua aglycon. Phé HMBC cho thiy
tuong tac cia H-1" (du 5,43) véi C-2" (dc
79,2) cho thdy gbc dudng rhamnose gin voi
gbc dudng glucose tai vi tri C-2". Ngoai ra
con cac tuong tac HMBC gitra céc proton cua
3 nhém methoxy 6 du 3,97 voi C-4' (¢ 151,9);
ou 3,91 voi C-7 (6c 134,7) va ou 3,83 voi C-3

(6c 139,7) ctua vong C cho thdy cic nhém
methoxy gin twong ng tai cac vi tri C-3, C-7

va C-4'. Céc s6 liéu phd NMR cua hop chit 4
nhan dugc cling phu hop véi cac sd liéu NMR
dd cong bd [10] cia hop chit 8,3'-dihydroxy-
3,7 4-trimethoxyflavon-6-O-[a-L-rthamnopyranosyl-

(1-2)]4-D-glucopyranosid [8].

Hop chit 5 duoc phan lap dudi dang bot
mau vang. Phd ESI-MS cua 5 xuét hién pic
ion phan tir deproton hoa tai m/z 447,8 [M-H]
phtt hop véi cong thic phan tir Co1HaoO11. Phd
'H- va '3C-NMR ctia hop chét 5 ciing chi ra
cac tin hi¢u dic trung cua hop chét thudc
nhém flavon O-glucosid. Phé 'H-NMR cho
thdy sur xuat hién tin hiéu ctia cac proton vong
A tuong tac meta voi nhau [on 6,23 (1H, d, J

= 1,8 Hz, H-6) va 6,47 (1H, d, J = 1,8 Hz, H-
8)] va ba tin hi¢u proton vong cua vong B
thugc hé ABX [én 7,45 (1H, d, J = 1,8 Hz, H-
2",7,33 (1H, d, J= 8,4 Hz, H-5') va 7,46 (1H,
dd, J = 8,4; 1,8 Hz, H-6")] va tin hi¢u singlet
ctia mot proton methin [dn 6,62 (1H, s, H-3)].
Phd 'H-NMR con cho tin hiéu cia gbc duong
glucose lién két véi aglycon qua lién két O-
glycosid dédc trung bdi proton anomeric & o
4,96 (1H, d, J = 7,2 Hz, H-1") va céc tin hi¢u
proton khac tr du 3,45 — 3,94. Céc tin hi¢u
phd BC-NMR va HSQC cutia hop chat 5 cho
thdy tin hiéu ctia 21 nguyén tir carbon trong
d6 c¢6 15 carbon thudc phan alycon khung
luteolin (1 carbon nhoém keton, 8 carbon
khong lién két voi hydro va 6 carbon methin)
va 6 carbon thuoc gbc dudng fS-
glucopyranosyl (dc 103,2, 78,5, 77,6, 74,9,
71,3 va 62,4) voi hang sb ghép cap 16n &
proton anomeric (J = 7,2 Hz). C4u hinh D cua
B-glucopyranosid dugc gia thiét tir sy xuét
hién chu yéu cua nd trong cac hop chat tu
nhién. Vi tri ciia gbc duong duoc xac dinh tai
C-4' thong qua tuong tac HMBC gilta céac
proton H-1" (0u 4,96), H-2' (6u 7,45), H-5' (0u
7,33), H-6" (du 7,46) véi C-4' (dc 150,0). Dya
vao cac dit kién phé cua hop chét 5 néu trén,
két hop véi tham khao tai liéu [11], hop chat 5
dugc xac dinh la luteolin-4'-O-f-D-
glucopyranosid.

Bing 1. Anh hudng cia cao phan doan dén ty 1¢ séng cua dai thuc bao

Ty 1¢ song cia dai thue bao (%)
Miu Nﬁng, do cao Nong dj cao Nong dj cao Nong dg cao ICso
chiét 100 chiét 20 chiét 10 chiét 2 (ng/mL)
(ng/mL) (ng/mL) (ng/mL) (ng/mL)
TPE 104,24 + 1,62 - - - 36,72
TPH - - 5,87+0,22 93,94+ 6,17 >N/A
TPD 31,58 +5,53 109,07 £2,92 - - 9,52
TPA 112,01 +4,27 - - - 25,42
TPW 90,30 + 4,09 >N/A
Chtng duong 0,38
L-NAME

Ghi chii: (-): khong thir nghiém; N/A khong xac dinh do ti 1¢ trc ché tai ndng d6 16n nhat khong qua 50%.
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Bén cao phan doan (TPE, TPH, TPD va TPA)
da duoc khao sat tic dung khang viém in vitro
thong qua danh gia kha ning wc ché su san sinh
NO trén dong té bao dai thuc bao RAW 264.7
duoc kich thich bang LPS. Két qua trong Bang 1
cho thy phan doan TPE va TPA khong thé hién
doc tinh té bao & ndng dd 100 pg/mL. Phan doan
TPD khéng thé hién doc tinh té bao & ndng do 20
ug/mL. Phan doan TPH thé hién doc tinh té bao
dang ké & nong do > 10 pg/mL nhung khong thé
hién doc tinh té bao & ndng d6 2 pg/mL. Day la
co s& dé thiét ké dai nong do xac dinh ICso cua
cac mau thir.

Két qua danh gia tac dung e ché NO trong
Bang 1 cho thdy, cic phan doan TPD, TPA va
TPE thé hién hoat tinh (rc ché & muc trung binh

véi gia tri ICso dao dong tur 9,52 dén 36,72 ug/mL.

Nguoc lai, cac phan doan TPH va TPW duoc
xem la khong c6 hoat tinh do ti 1€ trc ché tai néng
d6 16n nhat khong qua 50%. Céac cao phan doan
cic mui dugc khao sat co tac dung uc ché NO &
mirc trung binh va thip hon dang ké so voi ddi
chirng duong L-NAME (ICso = 0,38 pg/mL).

4. Két luan

Nam hop chat (1-5) da duoc phan 1ap tir phan
trén mat dat cua loai cic mui (7. procumbens L.)
thu héi tai Tam Pao — Vinh Phac. Ciu tric cta
cac hop chit d6 duoc xac dinh dua trén viéc phan
tich phd 1D-, 2D-NMR, MS va so sanh véi tai
liéu tham khdo la f-amyron (1), loliolid (2),
3), 8,3'-dihydroxy-3,7,4'-
trimethoxyflavon-6-O-[a-L-rhamnopyranosyl-
(1-2)]-B-D-glucopyranosid (4) va luteolin-4'-O-
p-D-glucopyranosid  (5). Céc phan doan
dichloromethan (TPD) va ethyl acetat (TPA) cé
tac dung trc ché qué trinh san sinh NO trén té bao
RAW 264.7 dugc hoat hoa boi LPS véi gia tri
ICso lan lugt 14 9,52 pg/mL va 25,42 pg/mL. Day
1a bao céo dau tién vé thanh phan hoa hoc va tac

centaurein

dung khang viém in vitro thong qua trc ché sy san
sinh NO ctia cac phan doan tir phan trén mit dat
cua loai cic mui & Viét Nam.

Loi cam on: Nghién civu nay duoc tai tro boi dé tai
co SO ccfp Vién Duoc lieu nam 2024 (Bé tai: Nghién
ciru thanh phan héa hoc cia cic mui (Tridax

procumbens Linn)).
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