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ABSTRACT

Phytochemical study on the leaves of Ficus religiosa led to the isolation of three lignans.
Their chemical structures were determined to be (+)-pinoresinol (1), pinoresinol di-O-f-D-
glucopyranoside (2) and syringaresinol O-f-D-glucopyranoside (3) by means of spectroscopic
studies including NMR and ESI mass spectra. The antioxidant activities of these compounds were
screened using DPPH system. Among them, compounds 1 and 3 exhibited significant scavenging

activities with EC s values of 16.90 and 16.93 uM, respectively.

- M3 PAU

Cay dé (Ficus religiosa L., ho Moraceae) la
mot loai cay lau nam ¢6 nguén géc tir An Do. O
nudc ta, cay duge trong & cdc viing dong bang
va ving ndi [1]. Vo va 14 cay duge su dung
trong dan gian & Viét Nam dé chita tri cic bénh
eczema, viém da day, ly va tiéu duong [1, 2]. L4
va qua cua né duge st dung trong cic bai thube
dan gian & an Do dé chira tri cdc bénh vé ho hap
va da liéu [3]. Dich chiét metanol cua la Ficus
religiosa th€ hién kha niang khdng viém thong
qua dc ché san sinh NO va cdc cytokine tién
viém, ttc ché su biéu hién cia mARN va protein
cua enzym nitric oxide synthase va cla céc
cytokine & cdc dai thuc bao khu tri & ndo chuét
[4].

Méi day ching t6i da thong bao két qua
phén lap va xdc dinh cdu tric hod hoc cia céc
hop chat (35,5R,6R,7E,9R)-megastigman-7-en-
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3,5,6,9-tetrol  9-O-3-D-glucopyranoside  [5],
(35,5R,6R,TE,  9R)-megastigman-7-en-3,5,6,9-
tetrol 9-O-f-D-glucopyranoside va (3S,7E,9R)-
3,9-dihydroxy-megastigman-5,7-dien tir 14 cay
Ficus religiosa L., [6]. Bai bdo ndy mo6 ta két
qua phan lap, xdc dinh cdu tric hod hoc cha 3
hop chét lignan va hoat tinh chéng oxy ho4 cla
ching qua mo hinh thu don géc tu do DPPH.

II - THUC NGHIEM

1. Phueng phap nghién citu

Diém chay duogc do trén médy Kofler micro-
hotstage. D0 quay cuc dugc do trén mady
Polatronic D Schimidt + Haench. Phé khéi
lugng phun mu dién tlr (ESI-MS: Electron Spray
lonization-Mass Spectra) dugc do trén may
AGILENT 1200 LC-MSD Trap. Phé cong
hudng tir nhan (NMR) duoc do trén mdy Bruker
AMS00 FT-NMR Spectrometer.



Sac ky 16p moéng duoc thuc hién trén bdn mong
trang sian DC-Alufolien 60 F,, (Merck
1,05715), RPg Fys,, (Merck). Sic ky cot duoce
tién hanh véi chat hdp phu. Silica gel pha thuong
¢6 ¢& hat 240 - 430 mesh va Silica gel pha dao
ODS hoac YMC (30 - 50 um, Fulisilisa
Chemical Ltd.). Sic ky trao ddi ion dugc thuc
hién qua c6t Dianion HP-20 (Merck).

2. Nguyén liéu

La cay F. religiosa duge thu hai vao thiang 9
nam 2007 tai Tam Pao, Vinh Phic. Tén khoa
hoc duge TS Trdn Huy Thdi, Vién Sinh thdi va
Tal nguyén Sinh vat, Vién Khoa hoc va Cong
nghé Viét Nam gidm dinh. M4u tiéu ban duoc
luu giir tai Vién Hod hoc cdc Hop chét Thién
nhién, Vién Khoa hoc va Céng nghé Viét Nam.
Nguyén liéu 14 tuoi duge xu ly diét men va sdy
kho & nhiét do 60°C.

3. Chiét xuat va phan lap

Bot 14 kho F. religiosa (2 kg) duge chiét
siéu &m véi metanol trong 12 gid, sau khi loai
dung moi duéi 4p sudt giam, ti€n hanh chiét pha
long-16ng véi 2 loai dung méi nude:chloroform
(1:1). Phén dich chloroform (FRC) dugc sic ky
trén cot silica gel pha thuin véi hé dung méi
gradient n-Hexan:Aceton (90:10-0:100) thu
duoc 3 phan doan FRCI, FRC2 va FRC3. Phén
doan FRC3 dugc tinh ché trén cot silica gel pha
thuan, rua giai véi hé dung méi CHCl,:Aceton
(8:1) thu dugc hop chat 1 (36 mg). Phan dich
nude (FRW) duge rira giai qua cot Dianion HP-
20 vdi hé dung méi gradient nuéc-metanol lan
luot 1a 100:0, 75:25, 50:50, 25:75 va 0:100 thu
dugc 3 phan doan FRWI1, FRW2 va FRW3.
Phan doan FRW1 dugc sic ky trén cot siliga gel
pha thuan v6i hé dung moi ria giai la
EtOAc:MeOH:H,O (4:1:0.1) thu dugc hop chét
2 (30 mg). Phan doan FRW3 dugc sic ky trén
cot silica gel pha dao, rira giai v6i hé dung moi
MeOH:H,O (1:1) thu dugc hop chat 3 (20 mg).

4. Hang so vat Iy va dit liéu pho

Hop chat 1: Dang chit rAn mau tring. Diém
chiy 122°C. (@], +51,0 (c=0,1, CHCL,).

ESI-MS m/z: 341,0 [M-H,0+H]*. 'H-NMR
(500 MHz, CDCL,), & (ppm): 6,89 (2H, d, J =

2,5 Hz, H-2, 2), 6,88 (2H, d, J = 8,0 Hz, H-5,
57),6,82 (2H, dd, J = 2,0, 8,0 Hz, H-6, 6°), 4,73
(2H, d, J =4,5 Hz, H-7, 7°), 4,24 (2H, m, H,-9,
9, 3,90 (6H, s, 2 x OCHj,), 3,88 (2H, m, H,-9,
9"),3,10 (2H, dd, J=4,5, 6,5 Hz, H-8, 8').

PC-NMR (125 MHz, CDCl,), § (ppm): xem
bang 1.
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Hop chat 2: Dang chit rAn mau trang. Diém
chay 225°C. [a]p—24,3 (c=0,1, MeOH).

ESI-MS m/z: 705,0 [M+Na]* va 681,0 [M-H].
'H-NMR (500 MHz, CD;0D), & (ppm): 7,17 (2H,
d,/=8,5Hz H-5,5),704 (2H,d, /=20 Hz, H-
2,2"),692(12H,dd,J=2,0,8,5 Hz, H-6,6%), 4,77
(2H,d,J =4,0Hz, H-7,7"), 4,26 (1H, dd, J =
6,5, 9,0 Hz, H,9, 9), 3.90 (2H, H,-9, 9°), 3.8
(6H,s, 2 x OCH,), 3,12 (2H, m, H-8, 8").

4,90 (d,J = 7,5 Hz, gle, H-1, 1), 3,87 (glc,
H.-6,6'), 3,69 (glc, H,-6, 6").

BC-NMR (125 MHz, CD,0D), & (ppm):
xem bang 1.

Hop chat 3: Dang chat rdn mau trang. Diém
chay 175°C. [a]-20,8 (¢ = 0,7, MeOH).

ESI-MS m/z: 602,9 [M+Na]* va 579,0 [M-HJ
. 'H-NMR (500 MHz, CD,0D), & (ppm): 6,73
(2H, s, H-2', 6°), 6,67 (2H, s, H-2, 6), 4,77 (1H,
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d,J =4,5Hz, H-7), 4,73 (1H, d, J = 4,5 Hz, H-
7,430 (1Hd, J =9,0 Hz, H,-9), 393 (1H, dd,
J =30, 9,0 Hz, H,-9), 3,87 (6H, s, 2 x OCHjy),
3,85 (6H, s, 2 x OCH,), 3,80 (lH, dd, J= 2,5,
12,0Hz, H,-9’) 3,69 ( IH, dd, J = 5,0, 12,0Hz,
H,-9°) 3,14 (2H, m, H-8§, 8"), 4,88 (d, J = 7.5 Hz,
glc. H-1), 3,80 (dd, J = 2,5, 12,0 Hz, glc. H-6,),
3,69 (dd, J = 5,0. 12,0 Hz, glc. H-6,), 3,50 (m,
gle. H-2), 3,44 (m, glc. H-3), 3,42 (m, glc. H-4),
3,22 (m, glc. H-5).

“C-NMR (125 MHz, CD,0OD), & (ppm):
xem bang 1.

5. Hoat tinh thu don goc tu do DPPH

Phuong phap danh gid kha nang thu don géc
tuv do DPPH duoc thuc hién theo phuong phdp
cua Aquino va ¢ong su [7]. DPPH la céc goc tu
do bén hadp thu & budc séng 515 nm, nong do
hap thu cua ching giam dan khi tic dung véi
chdlt ¢6 hoat tinh chéng oxy hoa. Po hap thu cua
DPPH & cdc 16 thi nghiém duoc do trén mdy
Uvikon 933 spectrophotometer tar budc séng
515 nm. Str dung «-tocopherol la 16 dé6i ching
duong. Cac thi nghiém duoc lap lai 3 lan.

Cong thic tinh néng d6 phan tram DPPH
con lai sau khi phan ung

% DPPHggy, = [DPPH 1] / [DPPH,] x 100

% DPPHgg,: Nong do phan tram DPPH con
lai sau phan tng

DPPH.,...: Noéng do DPPH trong dung dich
sau 20 phut phan tng

DPPH,: Nong do DPPH trong dung dich d6i
ching

Phuong phép théng ké duge thuc hién trén
phan mém GraphPad Prism 4.0. Két qua duoc
mo ta bai gid ri ECy, (uM). Sai s6 gitta céc thi
nghiém duge bi€u thi bang gia tri +SEM. P <
0,05 biéu thi su khdc biét ¢c6 y nghia so véi 16
déi ching.

[l - KET QUA VA THAO LUAN
Hop chat I duoc phan lap trr phan doan
FRC3 ¢6 diém chay 122°C va [a],+51.0 (¢=0,1,
CHCL). Tin hieu m/z 341,0 [M-H,O + H]" trén
phd ESI-MS chiing 16 khsi luong phan tir la 358.
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Két hop véi céc dit liéu phd NMR c6 thé du
doan hop chat phan lap duoc ¢ cong thic phan
(¢ C,Hy,O,. Trén phé 'H-NMR ngoai cdc tin
hiéu tng véi 2 nhém metoxy tai oy 3,90 (6H,
$)/8¢ 55,94 ppm xuét hién cdc tin hiéu cua vong
thom c6 hé tuong tac ABX tai &, 6,89 (2H,d, J
=2,0 Hz), 6,82 (2H, dd, J/ = 2,0, 8,0 Hz) va 6,88
ppm (2H, d, J = 8,0 Hz). Cac tin hiéu cacbon
mang oxy tai d¢ 146,72 (C-3, 3") va 145,24 ppm
(C-4, 4°), cacbon metin aromatic tai 0. 108,64
(C-2, 2, 114,29 (C-5,5") va 118,94 ppm (C-6,
6’) cung véi cacbon bac bén tai & 132,90 ppm
(C-1, 1’) trén phé PC-NMR ciing xdc nhan su
c6 mat 2 vong thom thé 3 lan. Céc tin hiéu cia
cacbon aliphatic cua 2 nhém oxy metylen tai &¢
71,65 (C-9, 9’), 2 nhédm oxy metin tai 8¢ 85,86
(C-7, 7’) va 2 nhdm metin tai &. 54,14 ppm (C-
8 8) ching t6 c¢6 mat vong 3]7-
dioxabicyclo[3.3.0]octane [8].

Céc phan tich trén cho thdy hgp chat phan
lap dugc ¢6 dang khung lignan d61 xing hoan
toan va duoc du dodn la pinoresinol. Su phu hop
hoan toan vé cdc hing s6 vat Iy va di liéu pho
vGi tai lieu tham khao [9] (bang 1) dd xdc dinh
chat phan lap duoc la (+) pinoresinol (1). Céc
tuong tdc trén phé HMBC da khing dinh ciu
tric nay.

Hop chat 2 dugc phan lap tr phan doan
FRW 1. Pho khéi lugng c6 mat céc tin hiéu m/z
705,0 [M+Na]® va 681,0 [M-H] dng va&i khéi
luong phan tu 1a 682. Két hop véi dir lieu pho
NMR c6 thé suy ra cong thic phan wr la
CyH,0 (4. Céc s6 lieu phé NMR cha hop chat 2
nhin chung khd déng nhat vdi hop chét 1 (bang
1). Su khdc biét & day la trén phé NMR cla hop
chat 2 xuat hién thém cdc tin hiéu cua 2 dudng
monosacarit pyranose. Ngoai tin hiéu anome
cua cac dudng tai dy 4,90 2H, d. J=7,5 Hz/5¢
102,87 ppm, con ¢é céc tin hiéu ing vdi cacbon
cua 2 nhém oxy metylen tai 8, 3,87, 3,69 (m)/S¢
62,51 ppm va cidc nhém oxy metin tai 5. 74,90,
78,19. 71,34 va 77,84 ppm. Nhing diéu nay xac
nhan sy c¢6 mat cia 2 nhdanh dudng BD-
glucopyranosyl tuong tdc gilta proton anome tai
0y 4,90 ppm véi tin hiéu cong hudng cua cacbon
0 147.51ppm trén phé HMBC da xac nhan cac
mach duong duge gan két véi phan aglyéon tai



Bdng 1: Phé "C-NMR clia céc hop chat

Cacbon 1% 1* 2° 3
1 132,9 132,90 137,74 139,54
2 108,7 108,64 111,68 104,86
3 146,7 146,72 151,00 154,40
4 1453 145,24 147,51 135,61
5 1143 114,29 118,09 154 40
6 118,9 118,94 119,79 104,86
7 859 85,86 87,06 87,16
8 542 54,14 55,51 55,70
9 71,7 71,65 72,78 72,84
I’ 132,9 132,90 137,74 133,08
2’ 108,7 108,64 111,68 104,55
3 146,7 146,72 151,00 149,35
4’ 145,3 145,24 147,51 136,24
5’ 116,3 114,29 118,09 149,35
6’ 118,9 118,94 119,79 104,55
7 859 85,86 87,06 87,56
g’ 54,2 54,14 55.51 55,48
9’ 71,7 71,65 72,78 7291
3,3- OCH, 55,94 56,00 x 2 56,79 x 2 -
3,5-OCH, - 57,09 x2
3’,5’-OCH, - 56,83 x2
gle. 1 102,87 105,35
2 74,90 75,70
3 77,84 77,81
4 71,34 71,33
5 78,19 78,32
6 62,51 62,59
1’ 102,87
2’ 74,90
3 77,84
& 71,34
5’ 78,19
6’ 62,51

*Po trong CDCl,, "Po trong CD;,OD, *S6 liéu pho tir tai liéu tham khao [9|

C-4 va C-4’. K&t hop véi cac s6 liéu trén pho
khéi lugng, cung vé&i su phiu hgp hoan toan khi
so sénh cdc dir kién phd NMR véi tai liéu tham
khdao [10], hop chdt nay duoc xdc dinh la
pinoresinol di-O-3D-glucopyranoside (2).

Hop chdt 3 duoc phan lap tir phan doan
FRW3 cong thic phan to dugc xdc dinh la
CyH3O,; nhd dit liéu phé NMR va su xudt hién
cua cic tin hiéu m/z 6029 [M+Na]* va 579.0
[M-H] trén phé khéi luong phun mu dién tu.

Cac s6 lieu phé NMR cua hop chdt 3 nhin
chung clng kha tuong déng véi hop chat 1
(bang 1). Su khéc biét & day la hop chat 3 cé
thém 2 nhém metoxy va moét nhanh duodng
monosacarit pyranose. Su ¢ mit cia mét nhanh
duong [FD-glucopyranosyl duoc xdc dinh bai
tin hiéu anome tai &, 4,88 (1H, d, /=7,5 Hz)/6
105,35 ppm, tin hiéu Ung vd&i cacbon cua 4
nhém oxy metin & 75,70; 77,81; 71,33 va 78,32
ppm clung mét nhém oxy metylen tai & 62,59
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ppm. Ngoai ra trén phd ciing quan sét thay su cé
mat cla 4 nhém metoxy tai dy 3,85/3. 56,83 va
Sy 3,87/8¢ 57,09 ppm. Tur cdc phan tich trén két
hop véi su phu hgp hoan toan khi so sdnh s6 liéu
phé NMR véi tai lieu tham khao [11] di xac
dinh hgp chat phan lap duoc la syringaresinol

O-3D-glucopyranoside (3). Cau tric nay cling
duoc khing dinh biang phé HMBC.

Két qua tht hoat tinh thu don géc tu do
DPPH cia cac hop chit (bang 2) cho thdy hop
chat 1 va 3 thé hién hoat tinh tét. Hop chat 2
khong ¢6 hoat tinh & nong do thi nghiém.

Bdng 2: Hoat tinh thu don géc tu do DPPH

Hop chat ECs, (UM)
(+)-Pinoresinol (1) 16,90 £ 0,1%
Pinoresinol di-O-3-D-glucopyranoside (2) > 58,65
Syringaresinol O-3D-glucopyranoside (3) 16,93 + 0,84%*
a-Tocopherol 11,25 £ 0,54*

"Su khéc biét ¢6 ¥ nghia théng ké so vé6i d6i chimg: p < 0,05

IV - KET LUAN

Tu 14 cay dé Ficus religiosa L. da phan lap
va nhan dang dugc 3 hgp chat lignan (+)-
pinoresinol (1),  pinoresinol  di-O-4D-
glucopyranoside (2) va syringaresinol O-3-D-
glucopyranoside (3). Cic hop chat (1) va (3) ¢6
hoat tinh thu don géc tu do DPPH t6t vdi gid tri
EC,, twong tung la 16,9 va 16,93 puM. Day la
cong bd dau tién vé su ¢6 mat cua cic hop chit
nay trong cay F. religiosa L.
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