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Abstract

The ethyl acetate extract of the barks of Ficus religiosa L. showed moderate antioxidant activity in DPPH radical
scavenging assay with SCs, value is 23.1 pg/ml. Five compounds including vanillic acid (1), 4-hydroxybenzoic acid (2),
protocatechuic acid (3), gallic acid (4) and shikimic acid (5) were isolated from the barks of this plant. Their structures

were identified by Mass and NMR spectra.

1. MO DAU

Cay dé Ficus religiosa L. (ho Moraceae) 1a mot
trong nhiing thuc vat dugc st dung lau doi nhét
trong y hoc dan toc An d6 va nhiéu nudc dé tri cac
bénh ngoai da (eczema, da lidu), tiéu hoa (da day,
ly), tiéu duong va mot sd bénh lién quan dén hé than
kinh trung wong [1 - 3].

Dén nay di c6 mot sé cong bd vé tac dung duge
1y [4, 5] nhung trudc ching t6i hau nhu chua c6
nghién ctru ndo vé thanh phin hoa hoc cua loai cay
nay.

Gan day chiing t6i di thong bao két qua phan lap
va xac dinh cu tric hoa hoc ciia 11 hop chét trong
d6 c6 hai hop chat méi 1a (3S,5R,6R,7E,9R)-
megastigman-7-en-3,5,6,9-terol-9-O- -
apiofuranosyl-(1”—2)-O-4-D  gluco-pyranoside,
(3S,5R,6R,7E,9R)-megastigman-7-en-3,5,6,9-terol-
9-O-4D gluco-pyranoside tir dich chiét metanol 14
cay [6 - 9]. Tiép tuc tim hiéu vé loai nay ching toi
da nghién ctru thanh phan hoa hoc cia vo cay. Bai
b4o nay cong bd két qua phan 1ap, xac dinh céu trac
hoéa hoc cua axit shikimic va cac axit phenolic tur
vo cdy.

2. THUC NGHIEM
2.1. Phwong phap chung

Piém chiy dugc do trén may Kofler micro-
hotstage. Do quay cuc duoc do trén may Polatronic

D Schimidt + Haench. Phd khéi EI-MS (Electron
Ionization-Mass Spectra) dugc do trén may Hewlett

Packard 5989B MS Engine. Ph cong hudng tir nhan
(NMR) duogc do trén may Bruker AMS500 FT-NMR
Spectrometer.

Séc ky 16p mong duoc thuc hién trén ban mong
trang san DC-Alufolien 60 Fjsy (Merck 1,05715),
RP13 F254S (Merck). Sic ky c6t dugc tién hanh véi
chét hap phu. Silica gel pha thudng c6 c¢& hat 240 -
430 mesh va Silica gel pha dao ODS hoac YMC (30
- 50 pm, Fulisilisa Chemical Ltd.), Sephadex LH-20
(Pharmacia, Swenden).

2.2. Nguyén liéu

Vo cay F. religiosa dugc thu hai vao thang 9
nam 2007 tai Tam Pao, Vinh Phuc. Tén khoa hoc
duoc TS Tran Huy Thai, Vién Sinh thai va Tai
nguyén Sinh vat, Vién Khoa hoc va Cong ngh¢ Viét
Nam giam dinh. Mau tiéu ban duoc luu giit tai Vién
Hoa hoc cac Hop chit Thién nhién, Vién Khoa hoc
va Cong nghé Viét Nam. Nguyén li¢u dugc xu ly
diét men va sdy kho ¢ nhiét do 60°C.

2.3. Chiét xuit va phén lap

200 g bot vo khd F. religiosa L. dugc chiét sidu
dm v6i metanol trong 12 gio (3 lan) sau khi loai
dung méi dudi ap sudt giam, tién hanh chiét pha
long-long voi hai loai dung moi nudc-etylaxetat
(1:1). Phan dich chiét etylaxetat dugc sdc ky trén cot
silicagel voi hé dung moi gradien clorofoc-metanol
(20:3) thu duogc 5 phan doan A, B, C, D va E. Tu
phan doan B bang sic ky trén cot Sephadex LH-20
va tinh ché lai trén cot silicagel nhan duoc cac hop
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chat 1 (7 mg) va 2 (13 mg). Sic ky nhic lai phan
doan C cho hop chit 3 (18 mg). Tach phan doan D
trén cot pha dao va tinh ché tiép trén cot silicagel
pha thuan cho cac chat 4 (8 mg) va 5 (11 mg).

2.4. Hing s6 vat 1y va dir liéu phd

Hop chit 1:

Tinh thé hinh kim manh, diém néng chay 208 -
209°C.

EI-MS m/z 168 [M'].

'H-NMR (500 MHz, CDCl; + CD;0D) & (ppm):
7,65 (1H, dd, J = 2,0, 8,5 Hz, H-6), 7,56 (1H, d, J =
2,0 Hz, H-2), 6,91 (1H, d, J = 8,0 Hz, H-5), 3,93
(3H, s, 3-OCHj).

C-NMR (125 MHz, CDCl;+ CD;0D) & (ppm):
169,1 (C-7), 150,5 (C-4), 146,5 (C-3), 124,5 (C-6),
121,8 (C-1), 1143 (C-5), 112,3 (C-2), 55,9
(3-OCHs).

Hop chit 2:

Dang bt mau tring. Diém nong chay 213 -
214°C.

EI-MS m/z: 138[M].

'H-NMR (500 MHz, CDCl;+CD;0D) & (ppm):
7,91 (2H, d, J = 8,5 Hz, H-2 va H-6), 6,84 (2H, d, J
= 8,5 Hz, H-3 va H-5).

BC-NMR (125 MHz, CDCl; + CD;0D) § ppm):
169,01 (C-7), 161,43 (C-4), 131,68 (C-2, C-6),
121,31 (C-1), va 114,81 (C-3 va C-5).

Hop chdt3: 7
Dang tinh thé mau vang. Diém noéng chay 196 -
198°C.

EI-MS m/z 154[M"].

'H-NMR (500 MHz, CDCl;) & (ppm): 7,51
(1H, d, J = 1,8 Hz, H-2), 7,49 (1H, dd, J = 1,8, 8,5
Hz, H-6), 6,85 (1H, d, J = 8,0 Hz, H-5).

PC-NMR (125 MHz, CDCl;) & (ppm): 169,3
(C-7), 150,9 (C-4), 145,5 (C-3), 123,8 (C-6), 123,1
(C-1), 117,3 (C-2), va 115,5 (C-5).

Hop chit 4:

Tinh thé hinh kim, tring duc. Diém nong chay
235-237°C.

EI-MS m/z: 170[M].

Rl
(1) OCH;
) H
3) OH
4  OH

Céam Thi Inh va cong sy

'H-NMR (500 MHz, CD;0D) & (ppm): 7,08
(2H, s, H-2 va H-6).

BC-NMR (125 MHz, CD;0D) & (ppm): 169,8
(C-7), 146,5 (C-3 va C-5), 137,8 (C-4), 121,4 (C-1),
va 110,0 (C-2 va C-6).

Hop chit 5:

Dang tinh thé mau tring [a]p -176° (¢ = 1,0,
H,0).

Diém nong chay 185 - 186°C.

EI-MS m/z: 174[M].

'H-NMR (500 MHz, DMSO) & (ppm): 6,57 (1H,
d, J=1,5 Hz, H-2), 4,02 (1H, s, H-3), 3,84 (1H, dd,
J=10,5, 4,5 Hz, H-5), 3,54 (1H, dd, J = 5.5, 4,0 Hz,
H-4), 2,42 (1H, ddt, J = 18,0, 5,0, 1,5 Hz, H-60)), 2,01
(1H, ddt, J= 18,0, 6,5, 1,5 Hz, H-6p).

BC-NMR (125 MHz, DMSO) & (ppm): 168,07
(C=0), 138,86 (C-2), 128,45 (C-1), 70,43 (C-4),
66,91 (C-5), 65,58 (C-3), va 30,01 (C-6).

2.5. Hoat tinh chdng oxi héa

Hoat tinh chdéng oxi hoa théng qua phan tng
bao vay gbc tu do 1a phuong phap danh gia kha ning
thu don gbc tur do theo phuong phéap ciia Shela G. va
cong su [10]. Hoat tinh dugc danh gia thong qua gia
tri hap thy 4nh sang cua dich thi nghiém so vé&i ddi
chung khi doc & may Elisa ¢ budc song 515 nm.

Mau cin chiét etylaxetat vo cdy F. religiosa
duoc pha theo 5 thang néng do. Gia tr1 SCsy duoc
xac dinh bang chuong trinh table curve théng qua
néng dd chat thir va % hoat dong cua chét thu ma &
do6 50% cac géc tu do tao boi DPPH duogc trung hoa
béi chat thur.

Két qua SCs 12 23,1 pg/ml.

3. KET QUA VA THAO LUAN

Dich chiét etylaxetat vo cdy F. religiosa L. ¢
hoat tinh thau tom géc ty do kha manh voéi gia tri
SCsp 12 23,1 pg/ml.

Tir cin chiét, bang nhitng phuong phap sic ky
thich hop chung t6i da tach duoc nam hop chét 1-5.
Céu trac hoa hoc cua cac chit duge xac dinh bﬁng
phuong phap phd cong huéng tir hat nhan va pho
khéi luong.

R2
H
H
H
OH (5)

o
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Cac hop chit 1 - 5 cho mau xanh ddm vé&i dung
dich FeCl; didc trung cho nhom phenolic. Di li¢u
phd NMR (xem phan thuc nghiém) cho thiy cac phd
BC-NMR déu c6 nhirng tin hiéu cia 7 cacbon lai
hoa spz, trong d6 c6 mot tin hi¢u cua cacbon
cacboxyl lién hop tai d¢ 169,1 - 169,8 ppm va mot
tin hiéu cda cacbon bac 4 aromatic tai 6c 121,8 -
123,1 ppm. Piéu nay chimg t6 bdn chit nay la
nhiing axit phenolic dang Cq - C;. Su khac biét vé s6
luong va ban chat cac nhém thé chia oxi & vong
benzen dan dén sy khéc biét vé su chuyén dich hoa
hoc ctia cacbon ¢ vong thom (dic biét C-3, C-4 va
C-5) ciing nhu sy khac biét vé& sb lugng proton va
khéi lwong phan tir ciia cac chat.

Hai hop chit 1 va 3 ¢6 cac pho NMR kha gidng
nhau, cung cé tin hi¢u cua 2 cacbon aromatic lién
két voi oxy tai 8¢ 146,5 va 150,5 ppm (& chit 1), 8¢
145,5 va 150,9 ppm (& chét 2). Diém khac biét duy
nhét chi ¢ chd trén cac phd NMR ciia 1 con ¢o thém
tin hiéu cua mot nhom metoxi tai 8¢ tai 55,9 ppm va
ou 3,91 (3H,s). Nhu véy, hop chat 1 chinh 1a din
xudt metoxi ctua hop chit 3. Dleu ‘nay cting hoan
toan phu hop véi su khac biét vé khéi lwong phan tir
ctia chung (khdi lugng phan tir cia chit 1 14 168 va
ctia chit 3 1a 154).

So sanh héng sb vat ly, dir licu phé voi tai liéu
tham khao [11, 12] di xac dinh duoc hop chat 1 1a
axit vanillic va hop chat 3 1a axit protocatechuic.

Hop chat 2 c6 pic ion phén tir m/z 138. Két hop
v6i dir liéu phd NMR (xem phan thuc nghiém) xac
dinh duoc cong thirc phan tir 1a C;H4Os. Sy xuét
hién tin hi€u ctia cac cdp proton aromatic tai oy 7,91
(2H, d) va 6,84 ppm (2H, d) ung v6i phan tir co dbi
xung truc bac 2 cung véi tin hiéu ctia 1 cacbon
aromatic lién két véi nhom hydroxy tai 6c 161,43
ppm d3d chimg minh hop chat 2 la axit
4-hydroxybenzoic. Diéu nay duoc xac nhan qua su
so sanh hang s vat Iy va dit liéu phd cua chét 2 voi
tai liéu tham khao [13].

Hop chét 4 co pic ion phan tir m/z 170 tng voi
cong thie phan tir C,HOs. Hang sé vat 1y, cac dit
lidu phé cung sy so sanh vai tai lidu [13] va truc tiép
v6i chat chuan cho phép khing dinh hop chét 4 1a
axit gallic.

Hop chit 5 ¢6 pic ion phan tir m/z 174. Két hop
v6i dit liéu phd NMR xéc dinh dugc cong thirc phan
ta 1a C;H,,0s.

Trén phé 'H-NMR ¢6 tin hiéu ctia mdt proton
metin ¢ 6,57 ppm (d, J = 1,5 Hz), hai proton metylen
0 2,42 ppm (ddt, J = 1,5, 5,0, 18,0 Hz) va 2,01 ppm
(ddt, J = 1,5, 6,5, 18,0 Hz), c6 ba proton hydroxyl
metin & 4,02 ppm (s, H-3), 3,84 ppm (dd, J = 4,5,
10,5 Hz), va 3,54 ppm (dd, J = 4,0, 5,5 Hz).

Phé “C-NMR cho biét trong phan tir c6 mit 7
nguyén tir cacbon, két hop v6i phd DEPT cho thiy
¢6 mdt cacbon cacbonyl (C=0) nam ¢ vung truong

Axit shikimic va cac phenolic...

thép dc 168,07ppm, modt cacbon bac bdn véi S¢
128,45 ppm, mot nhém cacbon metinlen & d¢ 30,01
ppm, mot cacbon metin & dc 138,86 ppm, va ba
cacbon hidroxyl metin & dc 70,43, 66,91 va 65,58
ppm. Tur két qua phan tich phd ciing nhu so sanh
hang s6 vat ly, dir liéu pho ctia hop chit 5 véi tai
liéu tham khao [14] va chat chuan, chung toi da xac
dinh hop chét 5 1a axit shikimic.

4. KET LUAN

Dich chiét etylaxetat cua vo cdy d& F. religiosa
L. thé hién hoat tinh chéng oxi hoa t6t trén hé DPPH
v6i gid tri SCso 1a 23,1 ug/ml. Tur vo cdy da phén 1ap
va xac dinh ciu trac 5 hop chit 1a axit vanillic (1),
axit 4-hydroxybenzoic (2), axit protocatechuic (3)
axit galic (4) va axit shikimic (5). Pay 1a cong bd
dau tién vé sy c6 mit cta cac hop chit nay trong vo
cay F. religiosa L.

Loi cam on: Cong tril‘ah dwoc hoan thanh voi sy tai
tro- kinh phi cua deé tai nghién ciru co ban —
NAFOSTED, md so 104.01.31.09.
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