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SUMMARY

FLAVONOID AND TRITERPENOID COMPOUNDS FROM THE AERIAL PARTS OF
MUSSAENDA SAIGONENSIS

Phytochemical investigation of the aerial parts of Mussaenda saigonensis led to the isolation of 6
compounds, including 3,5,6,7,8,3"4"-heptamethoxyflavone (1), nobiletin (2), quercetin (3), g-amyrin (4),
oleanolic acid (5) va maslinic acid (6). The chemical structures of the substances were determined by the
analysis of spectroscopic data and by comparing them with existing literature. All the individual substances
were documented for the first time from Mussaenda saigonensis, to the best of our understanding. The
isolated compounds were assessed for their ability to prevent the formation of nitric oxide (NO). Compounds
3, 5 showed NO inhibition with the 1Cs, values ranging from 34.57, to 35.55 uM while other compounds
were weak or inactive compared to the positive control L-NMMA (1Cs29.32 uM).

Keywords: Anti-inflammatory, Mussaenda saigonensis, flavonoids, triterpenoids.

1. GIOI THIEU

Chi Mussaenda ho (Rubiaceae), c6 khoang 160 loai
trén thé gioi va phan b rong khip thé gisi [1]. O
Viét Nam c6 khoang 27 loai [2], mot sb loai trong
chi nay duoc str dung trong dan gian diéu tri mot s6
bénh té thip, ha sét, giam dau, hen suy&n, cic
nghién ctu trugc cho thiy céc loai thuoc chi
Mussaenda c6 nhiéu tac dung sinh hoc nhu doc té
bao, bao vé gan, khang khuan, chéng oxi hda, ha
duong huyét, khang viém [3-5]. Thanh phan héa
hoc chi Mussaenda giau nhém hop chét
monoterpen, triterpen, saponin triterpen, flavonoid,
iridoid, phenolic [6-8]. Budm bac Sai gon
Mussaenda saigonensis la loai tiéu moc cao 1-2 m,
nhénh thong, diy 16ng xam, nhanh gia den. La co
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phién thon nguoc, dai 10-17 cm, ¢6 16ng hai mat, tu
tan c6 nhanh cao 1-2 cm, vanh cé ng dai 2,5 cm,
tai 5-6 mm [2]. Cho dén nay, cac nghién cau vé
hoat tinh sinh hoc va thanh phan héa hoc cua loai
Budm bac Sai gon chua dugc cong bd. Bai bao
thdng béo két qua phan lap va xéac dinh ciu trac cac
hop chit flavonoid, triterpenoid ciing nhu hoat tinh
ric ché NO phan trén mat dat cua loai Mussaenda
saigonensis.

2. THUC NGHIEM
2.1. P6i twong nghién ciru

Budém bac Sai Gon (phan trén mat dat) thu ¢ Tay
Ninh thang 10/2020. Tén khoa hoc dugc dinh danh
boi PGS.TS DPang Vian Son, Vién Sinh Hoc
Nhiét Bai.



2.2. Héa chit va thiét bi

Phé *H NMR (500, 600 MHz), *C NMR (125, 150
MHz) do trén may Bruker Avance. Pho HR-ESI-
MS (Sciex spectrometer). Sic ky 1op mong TLC
(GFegoF2s4), sac ky cot silica gel pha thuong (240-
430 mesh), EtOH, MeOH, n-hexane,
dichloromethane, EtOAc, acetone chung cat trudc
khi st dung. Hién vét bang dén UV & 254 va
365nm va dung dich H,SO, 20% pha trong EtOH
70%.

2.3. Chiét xuit va phén lap

Mau nguyén liéu (8,0 kg), chiét véi EtOH 96% (40
lit, 48 gio, nhiét dd phong x 3 1an). Loc dich chiét
cit quay thu cao EtOH (1,2 kg). Thém nuéc, sau dé
trich ly long—long sir dung dung moi ting dan do
phan cuc thu dugc cao chiét trong wng n-hexane
(70 g), CH,CI, (300 g), EtOAc (410 g) va dich con
lai H,0 (240 g).

Thuc hién sic ky cot (SKC) silica gel pha thuong
cao CH,Cl, (300 g) vé6i n-hexane:EtOAc (50:1—
0:1), céc vét gidng nhau trén TLC gom 7 phan doan
C1—C7. Phan doan C2 (18 g) SKC dung mdi n-
hexane:EtOAc (30:1—1:1) thu 5 phan doan (C2.1-
5). Ttr phan doan C2.2.2, SKC silica gel l1ap lai hé
dung moi n-hexane:EtOAc (3:1) thu duoc 1 (8 mg),
2 (11 mg). Trong C.2.4 c6 két taa, két tinh lai véi
acetone thu hop chét 3 (32 mg). SKC phan doan C3
(35,0 g) v6i hé dung mdi n-hexane:EtOAC
(20:1—1:1) gom thanh 4 phan doan nho (C3.1-4).
Hop chét 4 (12 mg), 5 (18 mg) thu dwoc tir phan
doan C3.2 sau khi SKC ti 1€ dung mdi n-
hexane:acetone (10:1—5:1). Tuong tu, phan doan
C3.3, SKC silica gel voi n-hexane:acetone
(10:1—0:1) thu 3 phan doan C3.3.1—3, trong phan
doan C3.3.2 SKC hé dung mdi n-hexane:acetone
(3:1) thu hop chit 6 (9 mg).

3,5,6,7,8,3',4’-heptamethoxyflavone (1): '"H NMR
(500 MHz, CDCly, J, Hz): 7,81 (1H; d; 2,0; H-2°);
7,01 (1H; d; 9,0; H-5%); 7,84 (1H; dd; 9,0; 2,0; H-
6’), 3,89 (3H; s; 3-OMe); 3,94 (3H; s; 5-OMe);
4,00 (3H; s; 6-OMe); 4,09 (3H; s; 7-OMe); 3,97
(9H; s; 8-OMe, 3°-OMe, 4’-OMe). *C NMR (125
MHz, CDCls): 153,1 (C-2), 140,8 (C-3),173,9 (C-4),
143,8 (C-5), 137,9 (C-6), 151,1 (C-7), 147,8 (C-8),
148,9 (C-9), 114,6 (C-10), 123,5 (C-1°), 111,0 (C-
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2°), 148,8 (C-3°), 151,1 (C-4°), 111,1 (C-5), 122,0
(C-6); 60,0 (3-OCHs); 62,2 (5-OMe); 61,9 (6-
OMe); 61,8 (7-OMe); 61,6 (8-OMe); 56,0 (3’-
OMe); 55,9 (4’-OMe).

Nobiletin (2): *H NMR (500 MHz, CDCls, J, Hz):
6,63 (1H; s; H-3); 7,42 (1H; d; 2,0; H-2); 7,00
(1H; d; 8,5; H-5’); 7,58 (1H; dd; 8,5; 2,0; H-6),
3,95 (3H; s; 5-OMe); 4,02 (3H; s; 6-OMe); 4,10
(3H; s; 7-OMe); 3,96 (3H; s; 8-OMe); 3,98 (1H; s;
3’-OMe); 3,95 (3H; s; 4-OMe)."*C NMR (125
MHz, CDCly): 162,1 (C-2), 106,7 (C-3), 177,2 (C-
4), 144,1 (C-5), 138,1 (C-6), 151,1 (C-7), 147,2 (C-
8), 147,8 (C-9), 114,9 (C-10), 123,9 (C-1°), 108,6
(C-2%), 149,1 (C-3°), 151,6 (C-4’), 111,0 (C-57),
119,4 (C-6); 62,3 (5-OMe); 62,1 (6-OMe); 61,9 (7-
OMe); 61,8 (8-OMe); 56,2 (3’-OMe); 56,1 (4’-
OMe).

Quercetin (3): *H NMR (500 MHz, DMSO-dg, J,
Hz): 6,18 (1H, d, 2,0; H-6); 6,40 (1H, d, 2,0; H-8);
7,67 (1H, d, 2,0; H-2"); 7,54 (1H, dd, 8,0; 2,0; H-
6;); 6,88 (1H, d, 8,0; H-5°); 6,41 (1H, d, 2,0; H-8),
12,4 (5-OH). C NMR (125 MHz, DMSO-dg):
146,7 (C-2), 135,6 (C-3), 175,7 (C-4), 160,6 (C-5),
98,1 (C-6), 163,8 (C-7), 93,3 (C-8), 156,0 (C-9),
102,9 (C-10), 121,9 (C-1°), 115,0 (C-2°), 145,0 (C-
3%), 147,6 (C-4°), 115,5 (C-5°), 119,9 (C-6).

B-amyrin (4): '"H NMR (600 MHz, CDCls, J, Hz):
0,79 (3H, s, H-23); 0,99 (3H, s, H-24); 0,75 (3H, s,
H-25); 0,97 (3H, s, H-26); 1,12 (3H, s, H-27); 0,83
(3H, s, H-28); 0,88 (3H, s, H-29); 0,87 (3H, s, H-
30), 3,24 (1H, dd; 11,4; 4,8; H-3), 5,19 (1H, t; 3,6;
H-12). C NMR (150 MHz, CD;0D): 38,7 (C-1),
27,1 (C-2), 79,0 (C-3), 38,8 (C-4), 55,2 (C-5), 18,3
(C-6), 33,9 (C-7), 49,8 (C-8), 47,8 (C-9), 36,8 (C-
10), 23,7 (C11), 121,6 (C12), 145,2 (C13), 41,7 (C-
14), 26,1 (C-15), 26,9 (C16), 32,8 (C-17), 47,3 (C-
18), 46,8 (C-19), 31,1 (C-20), 34,7 (C-21), 36,3 (C-
22), 28,1 (C-23), 15,5 (C-24), 15,6 (C-25), 16,8 (C-
26), 25,7 (C-27), 28,4 (C-28), 33,3 (C29), 23,7
(C30).

Oleanolic acid (5): '"H NMR (600 MHz, CDCl3, J,
Hz): 0,99 (3H, s, H-23), 0,76 (3H, s, H-24), 0,92
(3H, s, H-25), 0,77 (3H, s, H-26), 1,16 (3H, s, H-
27), 0,91 (3H, s, H-29), 0,94 (3H, s, H-30), 3,24
(1H, dd; 10,8; 4,2; H-3), 5,22 (1H, t; 3,6; H-12).
BC NMR (150 MHz, CD;0D): 38,5 (C-1), 27,6



(C-2), 79,0 (C-3), 38,9 (C-4), 55,7 (C-5), 18,6 (C-6),
33,2 (C-7), 40,2 (C-8), 47,5 (C-9), 37,2 (C-10),
23,4 (C-11), 122,8 (C-12), 143,7 (C-13), 41,3 (C-
14), 27,7 (C-15), 23,3 (C-16), 46,1 (C-17), 41,7 (C-
18), 45,4 (C-19), 30,4 (C-20), 32,7 (C-21), 32,4 (C-
22), 28,2 (C-23), 15,4 (C-24), 15,2 (C-25), 17,2 (C-
26), 25,9 (C-27), 181,5 (C-28), 33,1 (C-29), 23,5
(C-30).

Maslinic acid (6): *"H NMR (600 MHz, CDCls, J,
Hz): 1,01 (3H, s, H-23), 0,82 (3H, s, H-24), 0,99
(3H, s, H-25), 0,82 (3H, s, H-26), 1,16 (3H, s, H-
27), 0,92 (3H, s; H-29); 0,96 (3H, d; H-30), 3,60
(1H, m, H-2); 2,92 (1H, d, 10,2, H-3), 5,25 (1H, t;
3,6; H-12), 2,88 (1H, dd, 13,8; 4,2, H-18). B*C
NMR (150 MHz, CD,0D): 47,5 (C-1), 68,9 (C-2),
84,1 (C-3), 39,8 (C-4), 56,2 (C-5), 18,9 (C-6), 33,2
(C-7), 40,2 (C-8), 48,5 (C-9), 38,7 (C-10), 24,1 (C-
11), 122,8 (C-12), 145,1 (C-13), 42,3 (C- 14), 28,7
(C-15), 23,5 (C-16), 46,6 (C-17), 42,1 (C-18), 46,4
(C-19), 30,4 (C-20), 32,8 (C-21), 32,7 (C-22), 29,0
(C-23), 17,2 (C-24), 16,8 (C-25), 17,2 (C-26), 25,9
(C-27), 179,5 (C-28), 33,0 (C-29), 23,3 (C-30).

2.4. Xac dinh kha ning wc ché giai phong NO
ciia té bao macrophage RAW 264.7

Té bao RAW 274.7 dugc dat vao dia 96 giéng voi
ham luong 2 x 10° té bao/giéng va dugc u trong ta
4m 24 gio ¢ nhiét do 37°C va ham lugng CO, la
5%. Sau d6, mau té bao nghién ctu duoc U & cac
nong d6 khao sat trong 2 gio truéc khi kich thich
giai phéng NO bang LPS (1 pg/mL) trong 24 gio.
Céc giéng khong u mau 1a ddi chirng &m. Hon hop
NC-Methyl-L-arginine acetate (L-NMMA) (Sigma)
& céc gia tri nong d6 0,8, 4, 10 va 100 pg/mL dugc
sir dung lam d6i chung dwong. Nitrite (NO,), chi
thi tao NO, duoc xac dinh bang bo Griess Reagent
System (Promega Cooperation, WI, My). M@i
truong G mau, nudi té bao (100 pL) dugc chuyén
sang dia 96 m&i va sau d6 thém 100 uL thudc thir
Griess. Thubc thir dugc chuan bi bang cach lay 50
uL sulfanilamide c6 ham lugng 1% (w/v) hoan tan
trong 5% (v/v) phosphoric acid va 50 pL 0,1%
(whv) N-1-naphthylethylenediamine
dihydrochloride trong dung méi nugc. Hon hop nay
dugc u trong 10 phat tiép theo ¢ nhiét do phong.
May microplate reader dugc sir dung dé ham lugng
nitrite & budc song 540 nm. Mo6i truong DMEM
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khong chita FBS duoc sir dung lam miu tring.
Thanh phan nitrite cua ting mau dwoc xac dinh
bang dd thi duong chuan NaNO, va % so sanh véi
mau ching am (LPS). Ut ché giai phong NO duoc
xac dinh béi céng thuc:

ham lwong NO
% rc ché = 100% — ( ng Sample>

ham lwong NO;pg
* 100

Mdi mau thir Iam 3 1an. Phan mém TableCurve
2Dv4 duoc sir dung dé xac dinh gid tri 1Cs, (nong
d6 wc ché 50% sy hinh thanh NO) [9].

3. KET QUA VA THAO LUAN

R
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6: R,= -OH, R,= -COOH
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Hinh 1. Cdu tric héa hoc c4c hop chat 1-6

Hop chit 1: dang bot mau vang nhat. Phé *H NMR
hop chit 1 khdng c6 proton thom & vong A va c6
su methoxy hoa & 8y 3,94, 4,00, 4,09, 3,97 (12H, s,
5-OCHj3 6-OCHs;, 7-OCHs;, 8-OCH3) va 3y 3,89
(3H, s, 3-OCH;) cua vong C. Trén vong B xuat
hién c4c tin hiéu proton hé ABX gom ba proton tai
8u 7,81 (1H; 2,0; H-2); 7,01 (1H; d; 9,0, H-5") va
7,84 (1H; dd; 9,0; 2,0; H-6") cua vi tri meta va
ortho kiéu flavonoid 3'4'-methoxy héa va nhom
methoxy xuit hién tai 8 3,97 (6H, s, 3'-OCHs, 4
OCHjz). Ph *C NMR cua 1 cho céc tin hiéu 22
carbon, gdbm 1 C=0 tai dc 173,9 (C-4), chin carbon
bac 3 mang oxygen ¢ &¢c 153,1 (C-2), 140,8 (C-3),
143,9 (C-5), 137,9 (C-6), 151,3 (C-7), 147,9 (C-8),



148,9 (C-9), 148,8 (C-3) va 151,1 (C-49; hai
carbon tir cip & 8¢ 123,5 (C-1), 114,6 (C-10), ba
carbon olefin tai 6. 111,0 (C-2", 111,1 (C-5),
122,0 (C-6'). Dir liéu pho 1D-NMR cho thdy 1 la
dan xuit flavone v&i 7 nhom thé. Phan tich phd
HMBC hop chat 1 x4c nhan proton cua 7 nhom
methoxy & 3-OCHg, 5-OCHj, 6-OCHs, 7-OCHjs, 8-
OCHgs, 3'-OCHj5 va 4'-OCHj; twong quan véGi carbon
bac 3 thom mang oxygen ¢ 3¢ 140,8 (3-OCHy), 5¢
143,8 (5-OCHjy), 8¢ 137,9 (6-OCHg), 8¢ 151,3 (7-
OCHy), 8¢ 147,8 (8-OCHs3), ¢ 148,8 (3-OCH3) va
8¢ 151,1 (4'-OCHs) khing dinh cac nhém methoxy
nay gin vao C-3, C-5, C-6, C-7, C-8, C-3' va C-4".
So sanh véi tai liéu [10] xac dinh hop chat 1 1a
3,5,6,7,8,3',4’-heptamethoxyflavone.

Hop chit 2: dang bot mau vang nhat. Phé NMR
ciia 2 gan twong ty voi 1, tuy nhién trong 2 xuét
hién tin hiéu nhom methine tai 8y 6,63 (1H; s; H-
3)/8¢ 106,7 (C-3) thay cho carbon bac ba mang
oxygen trong hop chat 1. Cac nhém methoxyl gin
lan lugt vao C-5, C-6, C-7, C-8, C-3°, C-4’ do c6
tuong tdc HMBC cua cac proton & 84 3,95 (3H; s;
5-OMe); 4,02 (3H; s; 6-OMe); 4,10 (3H; s; 7-
OMe); 3,96 (3H; s; 8-OMe); 3,98 (1H; s; 3°-OMe);
3,95 (3H; s; 4’-OMe) vai cac carbon twong wng.
Céc dir kién phd NMR cua hop chat 2 hoan toan
phu hop véi cac dir kién phd cua nobiletin [10].
Vay hop chét 2 12 nobiletin.

Hop chét 3: dang bot mau vang. Phé 'H NMR
(500 MHz, DMSO-ds, 6 ppm) cta 3 hoan toan chi
xuat hién 5 tin hiéu c6 d6 dich chuyén hoa hoc
trong khoang &y 6,18-7,67 ppm tuong Gtng vaéi 5
proton cua vong thom. Phan tich ky phé "H NMR
c6 thé thay sy c6 mat cua hai proton tai 8y 6,18 (d,
2,0, H-6) va &y 6,40 (d, 2,0, H-8) trén vong A vai
hing s6 twong tac J = 2.0 Hz, ching to rang ching
nam & vi tri meta voi nhau. Tuong tac hé ABX trén
phd nay tuong @ng Vai cac proton & 56,88 (1H, d,
8,0 ), 7,54 (1H, dd, 8,0, 2,0) va 7.67 (1H, d, 2,0)
cho thay vong B di ¢6 thém 2 nhom thé khong ddi
xing. Phd °C NMR cua 3 xuit hién 15 tin hiéu
carbon cua khung flavonol géom 5 nhém methine &
8¢ 93,3 (C-8), 98,1 (C-6), 115,0 (C-2°), 115.5 (C-
5%), 119,9 (C-6"), 7 carbon tir cap mang oxygen &
8¢ 146,7 (C-2), 135,6 (C-3), 160,6 (C-5), 163,8 (C-
7), 156,0 (C-9), 145,0 (C-2°), 147,6 (C-3’), hai
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carbon bac bdn xuét hién & 102,9 (C-10), 121,9 (C-
1”) va mot nhom carbonyl ¢ 175,7 (C-4). Tt dit liéu
phd nghiém va so sanh véi tai liéu tham khao [11]
hop chét 3 xac dinh & quercetin.

Hop chét 4: dang bot mau tring. Phé 'H NMR
(600 MHz, CDCl3, 8 ppm) cua 4 cho cac tin hiéu
cua 1 proton carbinol >CH-OH ¢ 8y 3,23 (1H, dd,
11.4, 4.8, H-3), proton ndi doi ba 1an thé =CH- tai
8y 5,18 (1H, t, 3.6, H-12), 8 nhdm -CH; ¢ 8 0,79
(3H, s, H-23); 0,99 (3H, s, H-24); 0,75 (3H, s, H-
25); 0,97 (3H, s, H-26); 1,12 (3H, s, H-27); 0,83
(3H, s, H-28); 0,88 (3H, s, H-29) va 0,87 (3H, s, H-
30) ¢ vung truong cao, 3 nhém -CH va 10 nhom -
CH, & 8y 0,72-2,99 ppm. Phé *C NMR va HSQC
cua 4 c6 30 carbon gom 1 carbon >CH-OH ¢ 8¢
79,0 (C-3), 1 carbon =CH- &; 121,6 (C-12), 1
carbon =C< &¢ 145,2 (C-13), 8 carbon -CH; &¢ 28,1
(C-23); 15,5 (C-24); 15,6 (C-25); 16,8 (C-26); 25,7
(C-27); 28,4 (C-28), 33,3 (C-29) va 23,7 (C-30),
ngoai ra con cac tin hiéu cua 10 carbon methylene,
3 carbon methine va 6 carbon bac bén tir 18,3-55,2
ppm. Proton cta methyl H-23 va H-24 cho tuong
quan véi nhau (H-23 6 8y 0,79 v6i C-24 va H-24 &
3y 0,99 vai C-23), va cung tuong tac voi carbon
bac bon c6 ¢ 38,9 (C-4), carbon methine ¢ 8¢ 55,2
(C-5) va carbon carbinol tai 8¢ 79,0 trén phd
HMBC khang dinh nhém -OH gén vao carbon C-3.
Ngoai ra nhém -CH3; ¢ H-29 va H-30 cho tuong
quan véi nhau, va tuong tac voi carbon bac bon (C-
20), carbon methylene (C-19) va 34,7 (C-21) xac
dinh dwoc 2 nhém methyl cung ni vao carbon (C-
20). Proton ¢ H-26 cho tuong tac véi carbon C-14,
C-8, C-9 va C-7. Proton & H-27 lai cho twong tac
C-13, C-15, dong thoi proton olefin & 8y 5,18 ciing
cho twong quan C-14, C-9 va carbon methine C-18
cho thay ndi d6i phai ¢ vi tri C-12/C-13 cua hop
chat oleanane-12-en. Proton H-25 cho twong quan
vai C-10, C-9, C-5 va carbon methylene ¢ &¢ 38,7
(C-1) xac nhan nhém methyl ndy gan vao C-10.
Nhém methyl C-28 ndi vao C-17 do tuong tac cua
proton methyl H-28 véi C-17, C-18, C-22. Tu céc
dit liéu phé NMR, hop chit 4 1a g-amyrin [12].

Hop chit 5: dang bot mau tréng. Sb liéu pho NMR
cua 5 gan giéng 4, tuy nhién hop chit 5 khong xuét
hién tin hiéu nhom —CH; & 64 0,83 (3H, s, H-28)/5¢
28,4 (C-28) thay vao d6 xuat hién tin hiéu nhém



carboxylic acid tai 8¢ 181,5 (C-28) thay cho nhom
methyl trong 4. Twong tic HMBC cho thdy hai
nhom methyl C-23 va C-24 cho tuong quan véi
nhau (H-23 véi C-24 va H-24 voi C-23), dong thoi
cho tuong quan véi 3 carbon C-4, C-5 va carbon
carbinol & 8¢ 79,0 (C-3) x4c nhan nhom -OH gin
vao carbon C-3. Tin hiéu 3y 3,24 (H-3) cd dang dd
(J = 10,8, 4,2 Hz) chung to H-3 phai ¢ vi tri axial,
nhém OH ¢ equatorial trong cau dang ghé cua vong
cyclohexane. Vi vay, H-3 ¢ c4u hinh a hodc nhém
—OH & vi tri C-3 ¢6 cau hinh . Hop chat 5 chinh 1a
oleanolic acid [13].

Hop chiét 6: dang bot mau tring. Cac dit liéu phd
'H-NMR, C NMR cua 6 gan giéng véi 5, tuy
nhién trong hop chat 6 xuat hién nhém -CH,OH tai
Sy 3,60 (1H, m, H-2) va & 84,1 thay cho nhém
methylene cua 5. Vi tri hai nhom hydroxy & C-2 va
C-3 do c6 tuong tdc cua nhom methyl H-23 va H-
24 véi carbon carbinol & 8¢ 84,1, ngoai ra trén phd
HMBC con cho thay proton methylene tai &y 1,89
(m, H-1) cung tuong tac hai carbon oxymethine &
S¢c 68,9 va 84,1, do do carbon & ¢ 68,9 la C-2 va
carbon tai 8¢ 84,1 s& la C-3. Chi tiét twong tac xa
HMBC trinh bay cu thé trong hinh 2. T di liéu
phé NMR va so sanh tai liéu [14] xac dinh 6 1
maslinic acid.

S&u hop chat phan lap tién hanh danh gia hoat tinh
khang viém c ché san sinh NO cua té bao
macrophage RAW 264.7, két qua trinh bay hinh 1
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90 4

Compound
Hinh 1. Khd nang ¢ ché gidi phong NO cua cac
hop chat phan ldp

24

OCH3

OCH3

Hinh 2. Tuwong tac HMBC chinh cua l, 2, 4-6
7: L-NMMA (chung duong)
4. KET LUAN

Tu cao CH,Cl, bu6c diu 6 hop chat:
3,5,6,7,8,3',4'-heptamethoxyflavone (1), nobiletin
(2), quercetin (3), p-amyrin (4), oleanolic acid (5)
va maslinic acid (6) duwgc xac dinh
ciu trdc. Lan dau cong bé tit ca cac hop chit tur
loai nghién cuu. Hoat tinh khang viém dugc danh
gia, cac hop chét 3, 5, cho hoat tinh khang viém tc
ché san sinh NO véi I1Cs, 34,57, 35,55 UM tuong
tng, tuong duong chat ddi chung duong L-
NMMA véi 1Cs, 29,32 uM.

Loi cAm on: Nghién ctru nay duoc tai tro boi Quy
Phat trién khoa hoc va cong nghé Quic gia
(NAFOSTED) trong dé tai ma s6 104.01-2018.353.
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