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Tém tit. Nghién ctru nay da phan 1ap duoc ba hop chat flavonoid va mot hop chét stillbene tir dich chiét
butanol ctia 14 cay xuyén tam lién, v6i su két hop nhidu k§ thuat sic ky khac nhau gom sic ky cot silica gel,
sac ky cot pha dao RP-18 va Sephadex LH-20. Dua vao cac s liéu pho, nhitng hop chit phén lap dugc la
apigetrin (1); luteoloside (2); rutin (3); polydatin (4). Céu triic cua chung dugc xac dinh bang cac phuong
phap phd 1D, 2D NMR va MS. Cac hop chét nay lan dau tién dugc cong bd vé thanh phan hoa hoc trong
loai xuyén tam lién & Viét Nam.

Twr Khéa. Andrographis paniculata B., apigetrin, polyphenol, flavonoids glycoside.

FLAVONOID GLYCOSIDES FROM THE LEAVES OF Andrographis paniculata Burm. F.
IN VIET NAM

Abstract. In the present work, three flavonoids and a stillbene were isolated from the methanol extract of
the leaves of Andrographis paniculata B. with a combination of various chromatographic techniques,
including silica gel, Sephadex LH-20 and RP-18. On the basis of spectroscopic data analysis, they were
elucidated apigetrine (1); luteoloside (2); rutine (3); polydatine (4). Their structures were charaterized by
1D, 2D NMR and MS spectroscopies. The compounds are the first report on the chemical constituents of
Vietnamese Andrographis paniculata B.
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1 GIOI THIEU

Xuyen tam lién la loai thue vat moc thang dung, nhidu canh, chiéu cao 0,3 — 0,8 m. Cay 1a nguyén, mém,
moc ddi ximg va co cudng ngan. Phién 14 hinh trimg, thuén dai hodc hoi c6 hinh méac véi hai dau nhon. La
6 chiéu dai 3 — 12 cm va rong 3,5 cm. Hoa moc thanh chum hinh chuy & dau canh hodc nach 14. Hoa ¢
mau tring, diém hong. Qua dai, hoi nhin c6 chiéu dai 15 mm va rong 3,5 mm. Hat xuyén tam lién hinh try.
Xuyén tam lién co nguén gbc tir An Do va Sri Lanka. Sau dé cay du nhép va trdng phd bién & cac nude
khu vue Dong Nam A va Nam A. Hién nay, xuyén tdm lién dugc trdng chi yéu & cic nude nhu Chau Phi,
Caribe, Australia va Trung My

Theo Y hoc ¢b truyén, xuyén tam lién c6 vi dfmg, tinh han, c6 tac dung thanh nhiét giai doc, hoat huyét,
tiéu thiing chi théng. Thuong duoc dung tri cam sdt, cum, trj ho, viém hong, viém phéi, sung amidan, viém
duodng tiét nigu, viém am dao, khi hu, dau bung kinh, viém nhiém dudng rudt, ting huyét p, dau nhirc co
thé, té thap, myun nhot. Ngoai ra, cdy xuyén tim lién c6 kha nang diéu tri r6i loan tdm than, tic dung chéng
ung thu, tiéu duong, nhidm trung duong hd hip, c6 dic tinh khang viém, khang khuan va khang virus [1-
8]. Thanh phan céc hop chét trong ciy nay duoc Gmg dung rong rii trong cac thuc phdm bd tro, thyc phdm
chirc nang va trong duoc pham [5-8].

Trong nghién ciru ndy, ching t6i nghién ciru dich chiét va phan 1ap cac hop chét tir cdy xuyén tam lién
(Andrographis paniculata B.) dugc mua tai nha thubc khu Hai Thuong Ling Ong, Quan 5, Tp. HO Chi
Minh, Viét Nam. Tu cao chiét butanol ctia 14 xuyén tam lién da phan lap va xac dinh dugc cau tric cua 4
hop chét bao gdm apigetrin (1); luteoloside (2); rutin (3); polydatin (4). Cau trac cua cac hop chat nay dugc
lam sang t6 dua trén viéc phan tich, két hop va so sanh véi tai liéu cac hing s vat 1y caa phd UV, IR, 1D
va 2D NMR (*H-, *C-NMR, COSY, HSQC va HMBC) va MS.
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2 THUC NGHIEM

2.1 Thiét bi

Séc ky 10p mong st dung loai trang sin silica gel 60F245 (Merck), hién hinh bang dén UV va hoi iod. Chat
hép phu silica gel 230-400 mesh (Merck) duoc sir dung trong sic ky cot. Nhiét 4o nong chay do trén may
Yanaco MP-S3. Phé tir ngoai UV dugc ghi trén may Agilent UV-VIS. Pho hong ngoai IR dugc ghi trén
may Bruker 270-30, dang vién nén KBr. Pho khdi luong phun mu dién ESI-MS do trén may MS-Engine-
5989-HP. Pho cong hudng tir hat nhan H-NMR dugc do trén may Bruker 500MHz, phd *C-NMR, DEPT,
HMBC, HSQC va COSY dugc do trén may Bruker 125 MHz (Phong Phan tich cdu triic, Vién Héa hoc,
Vién Han 1am Khoa hoc va Cong nghé Viét Nam).

2.2 Nguyén li¢u thuc vat

Mau la cay xuyén tam lién (Andrographis paniculata) duoc mua tai nha thudc khu Hai Thuong Lang Ong,
Quan 5, Tp. HO Chi Minh, Viét Nam va duogc dinh danh bai TS. Vin Héng Thién thudc Vién Cong nghé
Sinh hoc — Thuc pham, truong Pai hoc Cong nghiép Tp. Hb Chi Minh. MAu dugc luu tai phong thi nghiém
Vién Cong nghé Sinh hoc — Thyc pham.

2.3 Phén lap cac hop chat

L& cay xuyén tam lién (Andrographis paniculata) khd (9,0 kg) duoc tién hanh ngam chiét siéu am voi
metanol (3x20L), sau d6 tién hanh c6 quay chan khong thu duoc 950 g cao chiét. Cao chiét dugce phan bd
trong nudc, sau do chiét 1an lugt véi cac dung mdi hexan, ethyl acetate, butanol thu dugc céc cao twong
ng hexane (APH, 20,0 g), ethyl acetate (APE, 345,0 g), butanol (APB, 95,0 g) va cao nuéc.

Cao APB (95,0 g) tién hanh sic ky cot v6i hé dung méi rira giai chloroform/methanol (gradient nong do tur
100/1 — 0/1, v/v) thu dugc bay phan doan (APB1-APB7). Phan doan APB1 (3,7 g) tiép tuc trién khai sic
ky cot voi h@ dung moéi chloroform/methanol (25/1, v/v) thu dugc hai phan doan nho (APB1.1, APB1.2).
Hop chat 1 (28,0 mg) thu dugc tir phian doan APBI.1 (0,8 g) bang sic ky cot RP-18 hé dung méi
methanol/nuéc (9/1, v/v). Phan doan APB1.2 (0,5 g) tién hanh sic ky Sephadex LH-20 véi hé dung méi
methanol/mudc (1/1, v/v) thu duge hop chat 2 (11,0 mg). Phan doan APB4 (1,7 g) tiép tuc tién hanh sirc ky
cot RP-18 v6i hé dung méi rira giai methanol/nude (3/1, v/v) thu duge hop chét 3 (15,0 mg) va hop chat 4
(75,0 mg).

Hop chit 1: Chit rin mau vang; d.n.c. 345-346 °C; ESI-MS m/z: 431,0968 [M-H]"; 'H-NMR (500MHz,
DMSO-ds & CD30D) (5, ppm): 7,91 (1H, d, J = 8,0 Hz, H-2"), 7,91 (1H, d, J = 8,0 Hz, H-6"), 6,99 (1H, d,
J=8,0Hz, H-5"), 6,99 (1H, d, J = 8,0 Hz, H-3"), 6,89 (1H, d, J = 2,0 Hz, H-8), 6,79 (1H, d, J = 2,0 Hz, H-
6), 6,65 (1H, s, H-3), 4,88 (1H, d, J = 7,5 Hz, H-17), 3,98 (1H, m, H-57), 3,78 (1H, m, H-2"), 3,60 (1H, m,
H-4”), 3,53 (2H, m, H-6”), 3,47 (1H, m, H-3"); ®*C-NMR (125 MHz,DMSO & MeOD) (5 ppm): 179,8 (C-
4), 164,5 (C-7), 163,9 (C-2), 162,4 (C-5), 160,5(C-4"), 160,1 (C-9), 129,3 (C-2"), 129,3 (C-6"), 123,1 (C-
1’), 117,1 (C-3°), 117,1 (C-5"), 109,8 (C-10), 106,8 (C-3), 105,3 (C-17), 99,4 (C-6), 94,3 (C-8), 78,7 (C-
5, 77,3 (C-37), 71,2 (C-4”), 74,8 (C-27), 62,5 (C-67).

Hop chit 2: Chit rin mau vang nhat; d.n.c 301-302°C; ESI-MS m/z: 449,1074 [M+H]*; 'H-NMR (500
MHz, CD30D) (6, ppm): 7,38 (1H, dd, J=1,5, 8,5 Hz, H-6°), 7,37 (1H, d, J = 2,0 Hz, H-2’), 6,92 (1H, d,
J=9,0Hz,H-5%), 6,84 (1H, d, J = 2,0 Hz, H-8), 6,72 (1H, d, J = 2,5 Hz, H-6), 6,54 (1H, s, H-3), 4,87 (1H,
d, J=75Hz H-17), 3,78 (1H, dd, J = 5,5 Hz, H-2”), 3,97 (1H, dd, J = 2,0 Hz, 12,0 Hz, H-6"), 3,60 (1H,
m, H-4”), 3,53 (2H, m, H-5"), 3,47 (1H, m, H-3"); 3C-NMR (125 MHz, CD;0D) (8 ppm): 180,1 (C-4),
164,7 (C-2), 164,1 (C-7), 160,5(C-5), 160,1 (C-9), 150,7 (C-4°), 147,0 (C-3°), 123,5 (C-1°), 120,1 (C-6"),
116,9 (C-57), 114,1 (C-2"), 109,4 (C-10), 106,7 (C-3), 105,2 (C-17), 99,3 (C-6), 94,6 (C-8), 78,6 (C-57),
77,3 (C-37), 74,8 (C-27), 71,2 (C-47), 62,5 (C-67).

Hop chit 3: Chét rin mau vang nhat, d.n.c 192-194°C; H-NMR (500MHz, DMSO-d¢) (8, ppm): 7,54
(1H, dd, J=8,0, 2,0 Hz, H-6"), 7,53 (1H, d, J = 2,0, H-2"), 6,84 (1H, d, J = 8,0 Hz, H-5), 6,38 (1H, d, J =
2,0 Hz, H-8), 6,19 (1H, d, J = 2,0 Hz, H-6), 5,34 (1H, d, J = 7,5 Hz, H-17); 4,38 (1H, d, J = 1,0 Hz, H-1""),
3,70 (1H, m, H-2""), 3,21-3,39 (6H, m, H-2”,3",4”,5”,6”), 3,21-3,39 (3H, m, H-3"”,4°,5°""), 0,99 (3H, d, J
= 6,0 Hz, H-6’"); ®°C-NMR (125 MHz, DMSO-ds) (5 ppm): 177,5 (C-4), 164,2(C-7), 161,3(C-5), 156,7(C-
9), 156,5 (C-2), 148,5(C-4"), 144,8(C-3"), 133,4 (C-3),121,7(C-6"), 121,3(C-1"), 116,4(C-57), 115,3(C-2’),
104,1(C-10), 98,8(C-6), 93,7(C-8), Glu: 101,3 (C-17), 74,2 (C-2"), 76,5 (C-3”), 70,1 (C-4”), 76,0 (C-5"),
67,1 (C-6”), Rham: 100,8 (C-1"""), 70,5 (C-2""), 70,7 (C-3"), 71,9 (C-4"’), 68,3 (C-5"), 17,8 (C-6"").
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Hop chit 4: Tinh thé hinh kim khong mau, d.n.c. 223-226°C; 'H-NMR (500MHz, CD3;0D) (5, ppm): 7,37
(2H, d, J = 7,0 Hz, H-2'6", 7,03 (1H, d, J = 16,0 Hz, H-B), 6,87 (1H, d, J = 16,0 Hz, H-1), 6,81 (1H, s, H-
2), 6,77 (2H, d, J = 6,5 Hz, H-3'5"), 6,64 (1H, s, H-6), 6,45 (1H, s, H-4), 4,91 (1H, d, J = 7,5 Hz, H-1"),
3,49 (1H, m, H-5"), 3,68 (1H, m, H-3"), 3,41 (1H, m, H-2"), 3,47 (1H, m, H-4"), 3,96 (1H, m, H-6"), 3,74
(1H, m, H-6"); ¥C-NMR (125MHz, CD;0D) (8 ppm): 160,4 (C-5), 159,6 (C-3), 158,4 (C-4'), 141,4 (C-1),
130,3 (C-B), 129,9 (C-' ), 128,9 (C-2',6"), 126,7 (C-1'), 116,5 (C-3',5"), 108,4 (C-2), 107,1 (C-4), 104,1 (C-
6), 102,4 (C-1"), 78,2 (C-5"), 78,1 (C-3"), 74,9 (C-2"), 71,5 (C-4"), 62,6 (C-6").

3 KET QUA VA THAO LUAN

Dich chiét metanol ctia 14 cdy xuyén tdm lién sau khi cat thu hdi dung méi, phan bd 1an luot trong cac dung
moi hexane, ethyl acetate, butanol. Cét loai dung mdi thu dugc cac cin dich chiét twong tmg. Tir cao butanol
bang cac phuong phép sic ky cot trén silicagel va Sephadex LH-20 da phén 14p duoc ba hop chit flavonoid
(1, 2, 3) va mot stillbene (4).

Hop chét 1 c6 pho khdi luong ESI-MS m/z: 431,0968 [M-H] tuong ting v6i cong thirc phén tir 1a Co1H19010.
Ph6 'H-NMR ctia hop chét 1 cho thy tin hiéu dic trung cua 16p chat flavonoid thudc khung apigenin, dién
hinh 13 sy xuat hién tin hiéu singlet cua proton H-3 tai 8x 6,65 (1H, s, H-3), hai tin hiéu proton doublet H-
6 va H-8 tai 6w 6,79 (1H, d, J = 2,0 Hz, H-6), 6,89 (1H, d, J = 2,0 Hz, H-8) dac trung cho cac proton vong
A va C. Ngoai ra, tin hiéu dic trung cua vong B (vong phenyl thé tai 1,4 cta phan ciu tric apigenin) la cac
proton thom tai 84 7,91 (2H, d, J = 8,0 Hz, H-2°,6”) va 6,99 (1H, d, J = 8,0 Hz, H-3",5"). Phd 'H-NMR ciia
hop chat 1 con cho thdy tin hiéu ciia cac proton ciia gbc duong glucose l1an luot tai 5x 4,88 (1H,d, J=7,5
Hz, H-1”), 3,78 (1H, m, H-2”), 3,47 (1H, m, H-3”), 3,60 (1H, m, H-4”), 3,98 (1H, m, H-5"), 3,53 (2H, m,
H-6"). Két hop véi viée so sanh voi tai lidu [12] cho thay vi tri gdc duong glucose lién két véi phan aglycon
apigenin tai vi tri C-7.

Ngoai ra, phé HMBC cua hop chat 1 cho thay tin hiéu tuong quan gitia H-1"/C-7 13 co s& ciing c¢b khing
dinh vi tri gbc duong lién két tai C-7. Phd 3C-NMR cuia hop chit 1 cho thiy tin hiéu ciia 21 cacbon, cic
tin hiéu dac trung l1a cac tin hiéu cua cacbon thom cta vong B tai 6c 123,1 (C-17), 129,3 (C-2°,6%), 117,1
(C-3,5"), 160,5 (C-4’). Ngoai ra phd 3C-NMR ciia hop chat 1 con xuat hién cac tin hiéu dic trung cho
vong A cua apigenin tai ¢ 162,4 (C-5), 99,4 (C-6), 164,5 (C-7), 94,3 (C-8), 160,1 (C-9), 109,6 (C-10). Hai
tin hiéu cacbon o va 3 ctia vong C duogc xac dinh tai ¢ 163,9 (C-2), 106,8 (C-3) va carbon carbonyl tai 8¢
179,8 (C-4). Cac tin hiéu carbon cua gbc dudng glucose duoc xac dinh lan luot 13 8¢ 105,2 (C-17"), 74,8 (C-
2), 77,3 (C-37), 71,2 (C-4”), 78,7 (C-57), 62,5 (C-6"). Tir s6 liéu phd 1D va 2D-NMR cua hop chét 1, két
hop voi viée so sanh vai tai lidu [12] ¢6 thé két luan hop chat 1 1a hop chét apigetrin. Hop chét nay 1an dau
tién dugc phan lap tir loai Teucrium gnaphalodes [9].

Hop chéit 2 c¢6 phd khéi luong ESI-MS m/z: 449,1074 [M+H]* twong tng v6i cong thic phan tir 1a
C21H21011. Tir déy, c6 thé xac dinh cong thirc phan tir ctia hop chét 2 1a Ca1H20011. Phd 'H-NMR ctia hop
chat 2 cho thay tin hiéu dic trung cta 16p chat flavonoid thudc khung luteolin, cac tin hidu dién hinh bao
g@)m: H-3 tai 61 6,54 (1H, s, H-3), hai tin hiéu proton doublet H-6 va H-8 tai 61 6,72 (1H, d, J = 2,5 Hz, H-
6), 6,84 (1H, d, J = 2,0 Hz, H-8) dac trung cho cac proton vong A va C; c&c proton thom tai &y 7,37 (1H,
d, J=2,0Hz, H-2") va 7,38 (1H, dd, J = 1,5, 8,5 Hz, H-6°), 6,92 (1H, d, J = 9,0 Hz, H- S)dactru'ngcua
vong B (vong phenyl thé tai 1,3,4 cua phan cau trac luteolm) Ngoai ra, phd 'H-NMR ctia hop chit 2 con
cho théy tin hiéu cua cac proton ciia gbc duong glucose 1an luot tai dn 4,87 (1H, d, J = 7,5 Hz, H-17), 3,78
(1H, dd, J = 5,5 Hz, H-2”), 3,47 (1H, m, H-3”), 3,60 (1H, m, H-4”), 3,97 (1H, dd, J = 2,0 Hz, 12,0 Hz, H-
6”), 3.53 (2H, m, H-5"). Két hop véi viéc so sanh véi tai lidu [14] cho thay vi tri gbc duong glucose lién
két véi phan aglycon luteolin tai vi tri C-7.

Viéc phén tich phd HMBC cua hop chit 2 cho thay tin hiéu twong quan gitia H-17/C-8 1a co s¢ ciing cb
khang dinh vi tri gdc dudng lién két tai C-7. Pho *C-NMR ciia hop chét 2 cho thiy tin hiéu ctia 21 cacbon,
cac tin hiéu dac trung 1a céc tin hiéu ctia cacbon ctia vong B tai 6c 123,5 (C-17), 114,1 (C-27), 147,0 (C-3°),
150,7 (C-4%), 116,9 (C-5"), 120,1 (C-6"); cac tin hiéu dic trung cho vong A cuta luteolin tai ¢ 160,5 (C-5),
99,3 (C-6), 164,1 (C-7), 94,6 (C-8), 160,1 (C-9), 109,4 (C-10); hai tin hiéu cacbon o va § ctia vong C tai
3¢ 164,7 (C-2), 106,7 (C-3) va carbon carbonyl tai 5c 180,1 (C-4); cac tin hiéu cacbon ctia gbc duong
glucose tai 8¢ 105,2 (C-17), 74,8 (C-27), 77,3 (C-3"), 71,2 (C-4), 78,7 (C-5"), 62,5 (C-6"). Tir 86 liéu phod
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1D va 2D-NMR cua hop chit 2, két hop véi viée so sanh véi tai liéu [10] co thé két luan hop chit 2 1a
luteoloside.

Hop chat 3 1a chat bot mau vang, diém néng chay 192-194°C. Pho 'H-NMR cho tin hiéu singlet tai 5n 12,59
ppm cua nhom OH tai C-5 lién hgp véi nhom carbonyl. Co ndm tin hi¢u proton thom, hai proton ghép cap
kiéu ortho cua H-5" tai 8y 6,84 (1H, d, J = 8,0 Hz) v6i H-6 tai 84 7,54 (1H,dd, J = 8,0, 2,0 Hz), hai proton
ghép cap kiéu meta cua H-6 tai 8n 6,19 (1H, d, J = 2,0 Hz) véi H-8 tai &n 6,38 (1H, d, J = 2,0 Hz), mot tin
hiéu proton thom singlet cua H-2’ tai 64 7,53 (1H, S). Tin hiéu proton anomeric cua gbc thamnose tai S
4,38 (1H, d, J = 1,0 Hz), tin hi¢u proton anomeric cua gbc glucose tai dn 5,34 (1H, d, J =75 Hz). Cac
proton con lai nam trong ving 8x 3,81 dén &y 3,32 ppm. Tin hi¢u nhém methyl cta gbc rhamnose tai S
0,99 (3H, d, J=6,0 Hz).

Pho 3C-NMR va DEPT cho thay 15 tin hidu ctia nguyén tir carbon thudc khung flavonoid, 6 tin hiéu carbon
thudc gbe dudng glucose, 6 tin hiéu carbon thude gbe duong rhamnose. Lién két gitra gbc dudng glucose
véi khung flavonoid dugc xac dinh qua twong quan HMBC gitra H-1"" tai ow 5,34 (1H, d, J = 7,5 Hz) véi
C-3 (133,4 ppm), lién két giita gdc rhamnose véi gbc glucose duge xac dinh qua twong quan HMBC giita
H-17"" tai 84 4,38 (1H, d, J = 1,0 Hz) va C-6"" (67,1 ppm). Qua phén tich cic dir liéu pho 'H-NMR, MS,
3C-NMR, HSQC, HMBC va két hop v6i cac tai liéu [11] két luan 3 13 rutin. Rutin 1a mot flavonoid phd
bién rong rai trong gidi thuc vat, voi nhiéu hoat tinh sinh hoc dang cht y. N6 da dugc cong bd tir nhiéu loai
nhu S. tuberosum, S. lyratum, va S. lycopersicum.[12].

Hop chét 4 cho thay tin hiéu dic trung cia nhom B-D-glucopyranosyl véi d6 dich chuyén hoa hoc trong
khoang [ ns 3,0-5,0 ppm trong phd 'H-NMR va [ ¢ 60-102 ppm trong phd 3C-NMR. Ving trudng thap cia
ph6 "H-NMR ciia hop chit 4 cho thy tin hiéu singlet ctia hai aromatic proton tai ~ ' 6,64 ppm (1H, s, H-
6), 6,81 ppm (1H, s, H-2). Pho C-NMR cuia hop chit 4 cho thay dic trung ciia khung cacbon trans-
resveratrol [13]. Két qua phd HMBC cuia hop chit 4 cho thdy mdi tvong quan giita H-1” véi C-3. Pong
thoi, cac tin hiéu con thé hién 1 mdi trong quan cua H-a va H-p 1an luot v6i C-17 So sanh dit liéu phd voi
tai liéu [14] c6 thé xac dinh hop chit 1a 5,4'-dihydroxy stilbene-3-O-B-D-glucopyranoside (polydatin).

OH (6]

HsC o

HO OH
) (3) Rutin (4) Polydatin

4 KET LUAN
Trong nghién ciru ndy, ching t6i nghién ciru dich chiét va phan 1ap cac hop chét tir cdy xuyén tam lién
(Andrographis paniculata) dugc mua tai nha thudc khu Hai Thuong Lang Ong, Quan 5, Tp. H6 Chi Minh,
Viét Nam. Tur cao chiét butanol bang cac phuong phép sic ky két th v6i cac phuong phép pho hién dai
(UV, IR, 1D va 2D NMR (*H-, *C-NMR, COSY, HSQC va HMBC va MS) da phan 1ap va nhan dang dugc
4 hop chat polyphenol glycoside bao gom apigetrin (1); luteoloside (2); rutin (3); polydatin (4) tir 14 cua
cay xuyen tdm lién ¢ Viét Nam. Thanh phan cac hop chét trong céy nay dugc ing dung rong réi trong cac
thyc pham bo trg, thyc pham chirc ning va trong dugc pham. Day 14 1an dau tién cac hop chit duoc phan
lap tur 14 ctia cay xuyén tam lién.
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