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TOM TAT 

Cay giia co ten khoa hpc la Ficus microcarpa thuOc ho d5u tam Moraceae. Day Ik mgt loSi cay rat pho bien 
thuong dugc trong lam canh, lam cay b6ng mdt \k ciing dugic diing lam thuoc ch&a benh tiong y hpc cd truyen a 
nirdc ta cung nhu nhilu nuoc trong khu vi^. Bai bio rAy trinh bSy tdng quan cdc nghien cuu tren thi gi6i da duoc 
cong bo ve ho^ linh sinh hoc va thanh phan cdc hpp chat trao doi thii cap cung nhu mgt so ket qua nghi€n cihi cua 
nhom tac gia vl cay gira. Thanh ph5n cic hgp ch5t trao ddi thiJt cSp chinh cua cay gura bao g6m ldp chit triteipene, 
phenypropanoid, llavonoid, lignan, chlorin... trong dd mgt so hgrp chat co cau tnic hoa hgc rat dgc die vk hiem 
gap trong thien nhien. Hoat tinh sinh hgc ddng chii y ciJa cay giia la chong oxy hda, khdng khuan, bdo v^ gan, ha 
lipid mdu va gdy dgc te bao. Cac nghien curu budc dSu ciia nhdm tic gia da phan Î p du'pc mudi b6n hgp chdt tir 
can chiet methanol ciia la cay giia trong dd cd mgt flavonoid C-glycoside mdi la ficullavoside (113) va mpt 
megastigman glucoside mdi la ficumegasoside (114). Sdu flavonoid phan l̂ p dirge the hien ho^t tinh chdng oxy 
hda manh 6 phirong phdp ORAC (oxygen radical absorbance capacity). Ket qua cho thay, cac nhdm hydroxyl tai 
C-3 va C-4 d vdng B ciia cdc flavonoid cd thi giiJ vai trd tao nen hoat tinh chdng oxy hda bang each cho tirong 
ling nguyen tii hydrogen hole electron sang cdc goc tu do peroxide va ion dong Cu^*. 

Tir khoa: Antibacterial activity, antioxidant activity, cytotoxic activity, Ficus microcarpa, Moraceae 

M O D A U 

Chi da (Ficus L.) la mpt chi Ion gom rat nhieu loii. 
Hien nay, uoc tinh tren the gidi co khoang 1000 loai, 
phan bd rong rai d tat ca cac vimg nhiet ddi va can nhiet 
ddi cua hai ban cau. Tuy nhien, Malaysia dugc coi la 
trung tam phan b i Ion nhit bdi sir co mat cua 50% ting 
s6 loai. d Viet Nam, hien co 98 loai va 36 thii da dugc 
ghi nhan (Nguyin Tiin Ban et al, 2003). Trong do, giia 
(Ficus microcarpa) thupc nhom cay go nho ho3c tnmg 
buih, phan bd rai rac d k h ^ cac tinh miSn niii, trung du, 
ding bing va cac dao. Gira thudng dupc tring lam 
canh, lam cay bong mat va ciing dugc diing lam thudc 
chiJa bSnh trong y hoc c5 tmyen d nude ta cung nhu 
nhiiu nuoc trong khu vuc. 

Trong khuon khi d i tii nghifin cdu ca ban cua 
nhom tac gia ve cac loai Ficus ciia Vi^t Nam, djch 
chiet methanol cua la cay gira Ficus microcarpa thi 
hien hoat tinh chflng oxy hoa manh khi dinh gia 
bing phuang phap ORAC (oxygen radical 
absorbance capacity). Cac nghien ciiu tiep theo cua 
nhom tac gia v i loai cay nay da thu dupc mgt so ket 
qua dang quan tam. Bai bao nay trinh bay tdng quan 

cac nghien ciiu da dugc cong bo tren Ihfi gidi ve hoat 
tinh sinh hpc va thanh phin cac hgp chSl trao di i thu 
cap cung nhu mgt so ket qua nghien ciiu ciJa nhom 
tac gia ve cay gura, nham dem den cho dpc gia mpt 
cai nhin khai quat ve cay gira, dong thdi gdp phan 
dinh hudng su dung, khai thac mgt each hpp ly va 
bao tdn loai cay canh va cay thuoc quy nay. 

MO TA, PHAN BO VA SINH THAI 

Gira la cay g6 nho hoac trung binh, thudng xanh, 
cao 15 - 20(25) m, co he re khi sinh phat trien m ^ h ; 
v6 ngoai mau xam. La mgc each, phien l i hinh bau 
dye - trdng hoac gan htnh tning - b^u dye, kich 
thudc 3 - 12 X 1,5 - 9 em; goc la hinh nfim, chdp l i tii 
hoSc hoi nhgn, mep la nguyfin, 5 - 9 ddi gSn ben, 
thudng nhan. Sung mgc d nach li , thudng tirng ddi 
mOt, khdng cuong, gan hinh cau, dudng kinh chimg 
8 - 1 2 mm, nhSn, khi chin co mau tim hoSc tham 
(Hinh I). Ca hoa due va hoa cai diu khong cudng, 
bao hoa 3(4) manh, hoa due chi co 1 nhj. 

Gua cd viing phan bd rpng tir Sri Lanka, An Dp 
den Ddng Duong, Thai Lan, khu vire Malesia, mien 
Nam Tmng Qudc, quan dao Ryukyu, quin dao 
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M m du diini; laii 
cliCra in ilaii dau. dau nlurc rfinj;. cac chu siriii! dau. 
Kc khi sinh diinij siic uiing chCra cam mad. \icm 
amviidai, dau nhirc klu'rp .\irang. don nga dau Nlma 
ur la vii \'o dirac diing him ihuoc chira b^nh dau \ icm 
gan \ii tiil'ii cliay Nirac sac lir la dimg lam dun'iL-
uong chira cam ciim. hn ga. \icm khi quan. \iOin ninl 
cap. stil rcl Tai quan dao Admiraily. nguoi la dimg 
la gua non nau nuoc xcing dc chira cam \a dau nhuc 
dau (La Dinh Mfru-r.;/, 20(15). 

Kcl qua danh gia hoai linli >mh hoc cho lha>. dkh 
chici mclhantil cua \o, qua va la ca\ gua luu.-. 
iiiuroiarpci llic hicn hoai linh chong o.\\ hoa ra! manh 
I rong do. c;in chii;l methanol cua vo ca\ gira ihc hien 
hoai linh chong oxy hoa manh hon can chiin mclhanol 
cua lii va qua Ircn he lh6ng ABTS* ,1'MS \ \ l ) l I v.i 
/tcarolcnc/lmolcic acid, Tuy nhicn l^hoiig LO SU KII.K 
bicl niio dang ki; dirge phai hien lri;n phifong phap 
DPPII Do ihc hiC'ii hoai tinh cao hon cac phan khac. 
dich chiC't mclhanol vo cay gira liep luc dugc chici 
jihaii bi) ihanh cac can chiel tan irong hcxane (BH). 
L-lhyl acetate (BE) va nude (BW) Trong ba phan doan 
duel thu dirge, phiin doan BE the hien boat linh thu 
don goc lu do DPPH. ABTS" va thu don gik- O;' 
(superoxide) smh ra a he thong PMS-NADH manh 
nhat (Bang 1), Gia Iri ECsi, cua no o ba phuong phap 
danh gia nay Idn luin lii 4.8. 1.6 va 63.2 pg/ml Chat 
d6i chirng duong dirge su dung la trolox co gia Iri 
EC.,, hrong irng la 4.4. 0.5 va !8I Mg^ml. Nhir vay. 

hoai linh cliong o\y boa cua phan doan chiel elhyl 
acelale manh lirimg duong so \oi hoat linh cua chal 
chuan dirong trolox I'lian lich ihanh phan hoa hoc cua 
pliaii doan duel ethyl acelale cua can chiel methanol 
\n cay gira bang phirong pbap C.C-,MS \a HPLC-MS 
da \ac dinh sir co mat cua 12 blip chat la catechol. 
ciniinai-an. /i-Minlguaiacol. syrmgol. /^-propylphenol. 
\Lmilliii. /)-pi"op\lgiuacol. iso\andlic acid. A-n-
prop\lresorcinol, -.yruigaldelnde. prolocaiechuie acid 
\a oicaiiolic .icid ( aicchol the hien hoat linh chiing 
o\\ hoa nuiihhon iiolo\ i \ o , 7 , / / , 2iK)S). 

Ngoai ra, can chict melhanol cua \o cay gua cdn 
ihi- hicn hoai linh khang khuan iren ca cac chung \ i 
khuan dram (-) {F-^Jicrichiu coli \a .Acliromohacttr 
palviiiiirph) \.i tiram {^) {Bucillus hrevis. B cereiis 
\a li. Mihiilis) kill Uur nghiem hang phirong phap 
khuech tan dia lliaeh, Tironi! lir nhu a hoat tinh 
cluing o\\ \\o.\. can chiel melhanol cua \o cay gira 
dii' lucn hoa; iinli khang khuan manh hon so vdi can 
duel cua L|ii,i \.i 1,1, I. ac can chiel methanol lir \o , la 
\a qua c.i\ gu,i ili-u khong the hien boat linh khang 
chung \ i khuan MM I'hiiiienuni avium Tuy nhien. 
plian doan duel cl l i \ l acetate cua can chiet melhanol 
vo cay gira (BIO !ai the hien hoat tinh manh tren tat 
ca cac chung vi kluiaii dupc thir nghiem, ke ca chung 
1/ iiviiiin (Bang 2) Cac ket qua tren cho thay, phan 
doan duel elliyi acetate ciia can chiet melhanol vd 
cay gira llii ' inen boat linh chdng oxy hda va khang 
kluian cao cd the do nd ed chiia ham luong cao cac 
hop chal phenol (436 mg gallic acid tuong duong/ig 
can chiat) (Ao el al. 2008). 
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Bang 1 . Ho^t tinh ch6ng oxy h6a cOa cdc djch chiSt cdy gira ciing v6'i m$t 56 hgp ch^t vd him lugng t( 
phenol trong cSc c$n chi6t (Ao et al., 2008) 

g cdc hgp chdt 

Vo 

Qua 

U 

BH 

BE 

BW 

Trolox 

Catechol 

Vanillin 

Syringaldehyde 

p-Propylphenol 

p-Vinylguaiacol 

Syringol 

DPPH 

7,9 ±0 .1 

7.3 ± 0 . 0 

21.4 ±0 ,1 

379 ±13 ,0 

4.8 ±0 ,0 

11.6±0,1 

4,4 ± 0,0 

1,3 ±0 ,0 

>1000 

74.1 ± 0.7 

320 ± 3,0 

8,8 ± 0.0 

5,4 ± 0.0 

ABTS* 

4,0 ±0 .0 

9.2 ± 0,1 

10.2 ± 0,0 

265 ±10.1 

1.6 ±0 .0 

4.0 ±0 ,0 

0,5 ± 0,0 

PMS-NADH 

97,5 ± 2,8 

179 ±2 ,8 

223 ± 2,2 

>1000 

63.2 ±1 .3 

83,9 ± 2.8 

181 ±5 .8 

114 ±7 .9 

425 ± 23,3 

274 ± 26,9 

>1000 

>1000 

>1000 

~ acid tuwni 

237 ± 0 6 

179 ±6 .8 

128 ±1 .2 

41.7 ±1 .0 

436 ± 2.1 

194 ±0 .8 

Hdm lu-ging tdng cAc hqip ch^t phenol (mg gal l ic 
acid tuwng duwng/1 g c^n chiel) 

Mfii gid tn trong bSng dipgc t h i hi$n b ing trj s6 trung binh ± sai 56 c i iu ln (n = 3) 

Bang 2. Hogt linh khdng IthuSn cOa cdc d|ch ch i l t cSy gCra vS ampicillin (Ao et a/.. 2008). 

Chung vi k h u i n Dud-ng Itinh vong v6 Ithuan (mm) 

Vo 

17.5 ±2 .5 

14,7 ±1,2 

15,3 ±1,3 

17.8 ±0,8 

8,0 ± 1,0 

Qua 

11,3 ±0,0 

13,8 ±1,0 

12,9 ±0,1 

11.2 ±0,4 

-

Ld 

11,9 ±1 .4 

10,9 ±0.1 

12,0 ±0 ,5 

7,5 ±0 ,0 

-

BE 

18.2 ±2 ,4 

15.5 ±2,5 

16,8 ±1,8 

16.0 ± 0,5 

7,3 ± 0,8 

7,3 ±0 ,8 

Ampici l l in 

34,5 ± 0,5 

30,0 ± 0.0 

27.0 ± 0.5 

34.5 ±0 .5 

21,0 ±2,5 

Bacillus brevis 

Bacillus cereus 

Bacillus subtilis 

Eschenchia coli 

Mycot>actenum avium 

Achromobacter polymorph 

M6i gid tri trong bSng 3ugc th^ hi^n bdng tri so trung binh ± sai so chuin (n = 2) Cac can chiet duM^c thip a n6ng dO 400 
pg/dTa, khdng sinh appicillin thCr cr 1 pg/dFa. 

Bang 3. Hoat tinh ch6ng oxy hoa cua cdc djch ch i l t r l khi smh cay gira ciing vai mot s6 hgp chat va ham luong tSng cdc 
hgp ch i t phenol trong cdc c |n chiet (Ao etal., 2009). 

E C M (fig/ml) Hdm l iFmig tdng cdc h^-p chat phenol (mg gallic acid 

Methanol 

Hexan 

Ethyl acetate 

n-Butanol 

Nuoc 

Trolox 

DPPH 

6,8 ±0 .1 

173,0 ±5 ,8 

6,0 ± 0,0 

11,2 ±0 ,1 

36,5 ± 0,2 

4,4 ± 0,0 

ABTS* 

5,6 ±0 .1 

75,1 ±0 .8 

1.8 ±0 .0 

3,0 ± 0 , 0 

12,4 ±0 ,3 

0,5 ± 0.0 

PMS-NADH 

137,5 ±6 .4 

>1000 

89,7 ± 2.6 

115,2 ±3.2 

211,1 ±10,7 

180,7 ± 5,8 

240,3 ±4,3 

45,2 ±1 ,3 

391,9 ±2 .5 

286.9 ±5 ,1 

92,0 ± 2,5 

Mdi gid tri trong bSng duvc the hi#n bSng tri s6 tmng binh ± sai so chuan (n " 3). 



Nguyen Xuan Cirdng et al 

Cac nghien ciru tiep Ihco ciia nhdm tdc gid Ao 
vk dong tdc gia (2009) v^ ho^t tinh chong oxy hda 
v^ khdng khufin cua cdc c(in chiet ciia r§ khi sinh 
cay gira cho ihly: Phfln do(in ehi^l ethyl acelale c6 
chira h6m lupng cac h<?p chk\ phenol cao nhdl vA 
cung th^ hî n hogt tinh chAng oxy hda cao nh^t 
(Bang 3), Ngoii ra. cde djch ehi^t c6 hfim lu(?ng 
cic h(;p chdt phenol cao (djch chiit ethyl acelale. 
methanol vA /i-butanol) cung ih^ hi?n hoai tinh 
khAng khuSn cao han cac djch chiel cd hdm lui?ng 
cdc h<?p chat phenol thap (djch chiit nu6c vd 
hexane) tren bon chiing vi khuan thir nghiam Id 
Bacillus hrevis. B. cereus. B. subtilis vd 
Escherichia coli. Tuy nhien. tat cd cdc c5n chiit 
khong thi hî n ho l̂ linh tren hai chiing vi khu^n 
Mycobacterium avium vd Achromobacter polymorph 
(Bang 4). Cac ĥ rp ch t̂ prolocaiechuie acid, catechol, 
p-vinylguaiacol, syringol. p-propylphenol, vanillin, 
p-propylguaiacol. isovanillic acid, 4-n-
propylresoreinol. syringaldehyde vi oleanolic acid 
din ĉ xac djnh c6 m t̂ trong phan doan chiet ethyl 
acetate ciia c$n chiet methanol re khi sinh cay gira 
bang phuang phap HPLC-MS, 

Gan ddy, cdc nghien ciru ciia nh6m tac gia An Dp 
cho thay c5n chiet elhyl acetate eiia vo cay gira the 
hi0n ho l̂ llnh chong oxy h6a (thu dpn goc tî  do 
DPPH. ABTS" vd thu don goc O2*") vd bao v? gan 
infinh (the hiyn ft mirc d$ 1dm gidm ŝ r thay doi cdc chi 
sA sinh Ilia tV chu^t khi dugic kich thich bing CCLj vd 
ptirucclamol), Nghifin ciru h6a th\rc vSt da chiing minh 
s\i c6 m(it eiia hî p chdt phenol la catechin, m t̂ h ^ 
chdt c6 [hi d6ng vai tr6 tao nSn hoat tinh chong oxy 
h6a vk bdo v$ gan (Kalaskar, Surana, 2011). Tiep theo, 
cdc nghifin curu ciia nh6m t̂ c gia ngudi Ai Cap cho 
thdy. c{in chiit n-hexane cua Id cay gira a lifiu 500 
mg/kg thi trpng vd sir dyng 5 idn/tuan lien tuc irong 9 
luan c6 tdc d^ng cdi thî n 161 thanh phan lipid, thi 
hî n hoat linh ch6ng oxy boa, cac enzyme chirc nSng 
gan vd hinh thdi mo b^h hpc gan 6 chupt da dupc 
1dm tdng choletsterot mdu. Cac kfit qua cho thay djch 
chiel M-hexane cay gira c6 tac dyng chong oxy hoa va 
1dm giam lipid mdu a chupt gay tang cholesterol mau 
do n6 c6 tAc dyng 1dm giam s\f oxy hoa LDL (low-
density lipoprotein). tSng cii£m^ long hpp HDL (high-
density lipoprotein) vd ire che sy peoxy hoa lipid 
(Awade/o/,2011). 

Bdng 4 Ho^ttlnh khdng khuin ciJa cdc djch chilt cCia rikhi sinh cdy gCra vd ampicillin (Aoefaf., 2009). 

Djch chilt Oirimg kinh v6ng vft khuin (mm) 

B. cereus B. subtilis E. coll M. avium A. polymorph 

Melhanol 

Hexan 

Ethyl acetate 

n-Bulanol 

Nuirc 

Ampicillin 

DMSO 

12,8 ±0,5 

11,9±0,3 

13,4 ±0.7 

13,0 ± 0.3 

10,0 ± 0.2 

34.3 ± 0.7 

8,5 ± 0.2 

13,1 ±0.2 

11,4 ±0,5 

14.5 ± 0,4 

14.0 ± 0.4 

10.5 ± 0,3 

6.5 ± 0.3 

-

11.6 ±0,9 

10,5 ±0,2 

12,5 ±0.5 

12,0 ±0,1 

10.5 ±0.4 

30,0 ± 0.0 

6,8 ± 0,5 

11,0 ±0,8 

11.3 ±0.3 

12.0 ±0,1 

9,0 ± 0.1 

34.5 ±0.3 

6.5 ±0,0 

-

34,5 ± 0.3 

6,5 ± 0.0 

Mdi gid trj trong bdng duvc thi hi$n bdng trj s i trung binh ± s 
pg/dTa. khdng sinh appicillin thir 6 1 pg/dfa. 

I chuin (n = 3), Cdc c$n chilt dup'c Vnir if ndng d$ 200 

THANH PHAN CAC HpP CHAT TRAO D6I THU' 
CAP DA DUOC NGHIEN CUU 

Theo cdc tii li?u d3 cong b6, cdc hpp chit trao 
doi thir cap chu yeu ciia cay gira la cdc trilerpene. 
Ngoai ra, mot so hpp chat thupc nhom flavonoid, 
lignan, phenylpropanoide, chlorin, monotecpen, dSn 
xuat ciia tocopherol vd mpt s6 hgp chat khdc, 

C^c hgp chit triterpene 
Thanh phan triterpene ciia cay gira dirpc cdc 

nha khoa hpc nghifin ciiru kha sam. Ndm 1987, 
sdu hpp chat triterpene la lupenyl acetate (1), 
friedelin (2), glutinol (3), epifriedelinol (4), 
taraxerol (5) vd oleanolic acid (6) da dupc phan 
l̂ p vd xdc djnh tir Id cdy gira (Higa el al, 1987). 
Din ndm 1996, nh6m nghien ciiu cua tac gid 
ndy tiep tyc cong bo ^amyrin (7), y5-amyrin 
acetate (8). maslinic acid (9) va 2a-
hydroxyursolic acid (10) (Hinh 2) tiir qua cay 
gira (Higa e/a/., 1996). 
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Hinh 2. c lu tnic h6a hpc cCia cdc hgrp chit 1 -17 (Higaefa/,. 1996, Kuo. Chiang. 1999). 

Hinh 3. Clu tnic hfia hpc cCia cac hop chat 18 - 40 (Chiang, Kuo, 2000; 2001; Kuo, Chiang, 2000), 



Ndm 1999. ndm h(,Tp dial triterpene d̂ ing khung 
laraxaslan m6i 22-oxo-20-taraxasten-3^ol (11), 20-
taraxastenc-3/3.22^diol (12). 3^acctoxy-20-
taraxasten-22-one (Ll). 20(30)-taraxastcnc-3 .̂21cF-
diol (14). 20a21ff-cpoxylaraxastan-3/?-ol (15). ciing 
\ai 20-taraxastcn-.l^ol (16) va ptiloepoxide (17) 
(hinh 2) dupc phdn 14p vd xac djnh cau triic tir rl khi 
sinh c.iy gira F. microcaipa (Kuo, Chiang, 1999). 
Sau do. nh6m nghien ciru ndy tiep tyc cdng bS thfim 
b6n hpp chdt triterpene dgng khung ursan mdi. 3/0-
acetoxy-1 la^nielhoxy-12-ursene (18). 3/?-aceloxy-
1 l»-ethoxy-12-ursene (19). 3jff-acetoxy-1 lot-
hydroperoxy-12-ursene (20). 3/?-hydroxy-l 1 a-
hydropcroxy-12-urscnc (21). vd hai trilerpene dgng 
khung clean mdn. 3/?-acetoxy-l lar-elhoxy-12-

Nguyln Xuan Cirimg et al 

oleanene (22), 3/3-acetoxy-l 1 or-hydroperoxy-U-
oleanene (23), cimg vdi 3>iacetoxy-11 c^hydroxy-
12-ursene (24). 3/?. 11 c^diacetoxy-12-ursene (25), 
3;3-aceloxy-lla-hydroxy-12-oleanene (26) (hinh 3), 
lir rl khi sinh lodi cay ndy (Kuo, Chiang, 2000). 
CQng irong ndm 2000, nh6m nghifin ciru ndy tiip tyc 
c6ng b6 thfim bdy hpp chdt triterpene dgng khung 
laraxestan m6i Id 20-taraxastene-3>ff,22£r-diol (27), 
3jff-acetoxy-20-taraxasten-22«-ol (28), 3>S-acetoxy-
22a-methoxy-20-taraxaslene (29), 3^aceloxy-
20a.21cF-epoxytaraxastan-22(2H3l (30), 3>?-acetoxy-
19e-melhoxy-20-taraxastene (31). 3^acetoxy-I9Q?-
hydroperoxy-20-taraxastene (32), 3^acetoxy-
20a21 ff-epoxytaraxastane (33) (Hinh 3), tir re khi 
sinh lodi F microcarpa (Chiang. Kuo. 2000). 
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\ t in 

Hinh 4. c l u tnic h6a hpc cua cdc hi?p chdt 41 - 5 4 (Chiang el a/., 2001; 2005; Chiang, Kuo. 2002. Kuo, Lm. 2004), 

Ndm 2001, sau hpp chat triterpene moi, 3>S-
acetoxy-1 ip, 13y^epoxy-11 or-hydroperoxyursane 
(34), 3^acetoxy-11 a-hydroperoxy-13 «H-ursan-12-
one (35), 3^aceloxy-1 ̂ , 11 a-epidioxy-12-ursene 
(36), (205)-3^aeetoxy-lupan-29-oic acid (37), 
(205)-3>3-acetoxy-20-hydroperoxy-30-norlupane(38), 
3^acetoxy-18 a-hydroperoxy-12-oleanen-11 -one 
(39), eiing voi 3^acetoxy-I2-oleanen-I l-one (40) 
(Hinh 3) tiep tuc dupe cong bo tir rfi khi sinh cua loai 

nay. Cau tnic hoa hpe ciia cac hpp chdt 36 va 39 
dupc khdng djnh bdng ket qua pho X-ray (Chiang, 
Kuo. 2001). Cung trong nam 2001, nh6m nghifin cmi 
ciia tae gia Chiang YM lai tiip tyc cong bd them bdn 
hgp chat cyclopropyl triterpene mdi la 27-nor-3^ 
hydroxy-25-oxocycloartane (41), (22£)-25,26,27-
trinor-3^hydroxyeycloart-22-en-24-al (42), 3;9-
aceloxy-I5a-hydroxy-l3,27-cyclom^-I l-ene (43), 
3yft-aeetoxy-I2a-formyloxy-13,27-cycloursan-l I ao\ 
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(44), ciing voi (23£)-27-nor-3/3-hydroxyeycloan-23-
en-25-one (45) (Hinh 4) tir rl khi smh cua lodi ndy. 

Trong dd cdc hpp chat 43 va 44 cd cau tnic 13.27-
cycloursan rat hifim gdp (Chiang et al, 2001). 

60 R| = H. R. = OAc 
61 R| + Rj - O A 

I^ 

56 R = Me 
58 R = 11 

1 

! ' ! 

f̂ COOH 

62 R| = H, R; = OAc 
63 R, + Rj = O 
64 R, = H, R, = OH 

Hinh 5. Clu tnJc h6a hpc ciia cdc hg-p chit 55 - 65 (Chiang ef al, 2005) 

I r l 
Î COOH 

Nam 2002, nhdm nghifin ciru ciia tac gia 
Chiang tifip tyc cdng bd them ba hpp chit 
triterpene mdi va hifim la 3^acetoxy-lIa-
hydroxy-ll(I2->I3) abeooleanan-12-al (46), 3 ^ 
hydroxy-20-oxo-29(20—»19)abeolupane (47) va 
29,30-dinor-3;5-acetoxy-18,19-dioxo-18,19-
seeolupane (48) (Hinh 4). Cau triic hda hpc cua cae 
hop chat dirpc xdc dinh bang cdc phuang phap phd 
NMR va X-Ray. Cdc hpp chat 47 va 48 co cdu true 
ddc dao cd thfi bdt ngudn tir khung lupan vdi ciing 
con dudng sinh tdng hpp (Chiang, Kuo, 2002). 
Tifip theo vao nam 2004, cac tac gia Kuo YH va 
Lin HY cdng bd hai hpp chat triterpene mdi va 
hifim la 29(20->I9)abeoIupane-3,20-dione (49) va 
19,20-secoursane-3,19,20-trione (SO), ciing vdi 47 
(Hinh 4) tir la loai F. microcarpa. Tai thdi diem 
cdng bd, hop chat 49 la dan xudt 
29(20—>19)abeolupane thir hai dupc phdt hien 
(Kuo, Lin, 2004). Nam 2005, nhdm nghien ciru ciia 
tac gia Chiang cdng bd sau hop chat triterpene mdi, 
3^acetoxy-12,19-dioxo-13(I8)-oleanene (51), 3 ^ 
aeetoxy-19(29)-taraxasten-20a-ol (52), 3^ 
acetoxy-21ci;22af-epoxytaraxastan-20a-oi (53), 
3,22-dioxo-20-taraxastene (54), 3^acetoxy-

11 a; 12 tr-epoxy-16-oxo-14-taraxerene (55), 3/3-
acetoxy-25-Tnethoxylanosta-8,23-diene (56), ciing 
vdi chin hgp chit da biit la 3^acetoxy-l Ia,12Qr-
epoxy- 14-taraxerene (57), 3^acetoxy-25-
hydroxylanosta-8,23-diene (58), oleanonic acid 
(59), acetylbetulinie acid (60), betulonic acid (61), 
aeetylursolic acid (62), ursonie acid (63), ursolic 
acid (64) va 3-oxofriedeIan-28-oie acid (65) (Hinh 
4 va 5) tir re khi sinh cay gita. Kfit qua ddnh gia 
hoat tinh gay dpc te bao trfin ba ddng te bdo ung 
thu la HONE-1 (nasopharyngeal carcinoma), KB 
(oral epidermoid carcinoma), HT29 (colorectal 
carcinoma) cho thay, cac hpp chit 59 - 65 cd chira 
nhdm axft d vi tri C-28 thfi hifin boat tinh mgnh 
(Bang 5) vdi gia trj IC50 ndm trong khoang 4.0 -
9,4 nM (Chiang el al, 2005). 

Gdn day, I2,20(30)-ursadien-3a-ol, 
epifriedelanol, a-amyrin acetate, ^sitosterol, fi-
daueosterol dugc eong bd tii rl khi sinh cay gua 
(Wang et al, 2009). Sang nam 2010, >3-amyrone, 
lupeol, lupeol acetate, maslinic acid, epifriedelinol 
(Li el al, 2010), friedelin, friedelinol, betulinie acid 
vd stigmast-4-en-6/3^ol-3-one(8) (Ya el al, 2010), 
tiep tye dugc cong bd tu cay gira. 



Bdng 5, Hoat tinh gdy d$c t l bdo ciia cdc hpp chit 58-65 (Chiang et al., 2005), 
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Hifp chit 

>10 
7.2 ±1.9 
4.7 ±1,9 
4.9 ± 2.1 
>10 

5.2 ± 0.7 
8.8 ± 1,5 
9,4 ± 2.8 

>10 

6.3 ±1,6 
6,7 ±2,6 
8,2 ±1,8 
8.4 ±2,9 
4,0±2.1 
8.2 ±2,7 
8.3 ±2,4 

6.3 ±1.8 
4.7 ±1.5 

MAi gid trj trong bdng dugc ihl hi^n b&ng trj sd trung binh ± sai sA chudn (n = 3), 

Cdc hgp chdt flavonoid vjt lignan 

Ndm 1997. hai hpp chdt isoflavon Id 
ficuisotlavone (66) vd isolupinisoHavone E (67) 
(Hinh 6), dugc phan Igp tir vd than cay Ficus 
microcarpa. Cau triic hda hpc cua chung dugc xde 
dinh bdng cac phirong phdp phd (Li el al, 1997). 
Ndm 2008. (-)-epiafzelechin tir la cay gua dirge 
nghien eiiu dinh tinh vd djnh lugng bdng phuong 
phdp sdc ky ldp mong (TLC) vd sdc ky Idng bifiu 
nang cao (HPLC) (Wu et al, 2008). Gan day, mpt 
hgp chat flavonoid dang khung chancon mdi la 4-(2-
methylbut-3-en-2-yl)-4'-methoxy-2,5-dihydroxy-
chalcone (68) (Hinh 6) dugc phan lap va xde djnh 
cdu tnic tir re khi sinh cdy gira. Hpp chat nay thfi 
hien hoat tinh yfiu ire che sir san sinh khi NO vd gay 
ddc ddi vdi cac ddng tfi bdo ung thu K562 va PC3 
(Xu et al, 2009). Nam 2010, isovitexin (69), vilexin 
(70), orientin (71), isovitexin-3"-0-glucopyranoside 
(72) (Hinh 6), dupc xac djnh cd trong Id cay gira 
bang phuang phap HPLC-MS (Wang et al, 2010). 
Ciing nam nay, catechin (73) va epicatechin (73a) 
dugc cdng bd tir vd cay gira (Ao et al, 2010) vd 
(+)(2R,3S) afzeleehin, (-)(2R,3R) epiafzeleehin, (-
)(2R,3S) afzelechin(4a-8) (2R,3S) afzeleehin vd (-
)(2R,3S) afzelechin-(4a-8) (2R,3R) epiafzeleehin (4) 
tir la cay giira (Hu et al, 2010). Hai hpp chdt 73 vd 
73a thfi hifin hoat tinh chdng oxy hda vd irc chi 
enzyme hyaluronidase rat tdt (enzyme xiic tdc thiiy 
phan hyaluronic acid va dugc cho Id giu vai tro quan 
trpng trong qua trinh di cdn cua eac le bdo ung thu) 
(Ao et al, 2010). (+)(2/?,35) afzeleehin, (-)(2R,3R) 
epiafzelee hin the hifin hogt tinh khdng virus HSV-1 
yfiu vdi gia trj IC50 Wang ling Id 0,49 va 0,55 mg/ml 
(Hu el al, 2010). Ba hgp chdt lignan mdi la ficusal 
(74), ficusesqui lignan A (75) va fieusesquilignan B 
(76) (Hinh 6) dupc phat hifin tir go eay gira vdo ndm 

2000 (Li . Kuo, 2000), 

Cdc hgp chdt phenyl propanoide 

Ndm 2006. mpt phenylpropanoid mdi 
flcuscarpanoside B (77) ciing vdi ba chat da bifit la 
(75.8^)-syringoylglycerol (78). (7S,SR)-
syringoylglyeerol-7-0-/?-D-glucopyranoside (79) va 
icanside D2 (80) (Hinh 7) dirge phan Igp tir rfi khi 
sinh cay gira (Ouyang, Kuo, 2006). Sau dd, ba 
phenylpropanoide mdi, flcuscarpanoside A (81), 
guaiacylglycerol 9-0-^D-glucopyranoside (82), 
erythro-guaiacyiglycerol 9-O-^D-glucopyranoside 
(83), cung vdi guaiacylglycerol (84), erythro-
guaiacyiglycerol (85), 4-methoxy guaiacylglycerol 
7-0-yff-D-glucopyranoside (86). vd 3-(4-hydroxy-3-
methoxy phenyl) propan-1,2-diol (87) tifip tyc dugc 
nhdm tac gid nay phan l̂ p va xde djnh cau tnic tir rfi 
khi sinh cay gira vdo ndm 2007 (Ouyang el al. 2007), 

Cdc hgp chdt sAc t6 chlorin 

Can day nhdt, ba hgp chdt sdc td chlorin mdi la 
ficusmicrochlorin A (88). ficusmierochlorin B (89) 
va ficusmicrochlorin C (90), ciing vdi aristophyll-C 
(91), pyropheophytin a (92). l3^(5)-pheophyton a 
(93). 13\^)-pheophyton a (94), 1 f-(R)-
hydroxypheophytin a (95). 13"(5)-
hydroxypheophytin a (96). I 3\R)-
hydroxypheophyton a (97) va 13\S)-
hydroxypheophyton a (98) (Hinh 8) dugc phan lap 
vd xac djnh cau true tu la cay gira. Mpt difiu dang 
quan tam la cdc hgp ehal neophytin mdi rat hiem ^ p 
trong bf nhifin. Trong suot 10 nam trd lai ddy, ehi co 
ba hpp chat neophytin t\r nhien ed cau tnic mdi dupc 
xac djnh. Cdc nghien cihi tifip theo vi hogt tinh sinh 
hpc eiia Idp chat ndy se hda hen nhieu kit qua ddng 
quan tam (Lin eM/., 2011). 
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V̂ .-o \ \ " ' 
• N . - " " H° 

69R = H 
72 R = /S-D-glueopyruciDsi 

7.1 K -- nOFI 
73a R = /JOH 

Hinh 6. Clu true hoa hoc cua cdc hgp chit 66 - 76 (Li e/ a M 997; Ll. Kuo, 2000; Wang et al.. 2010, Xu ef al.. 2009). 

77R|=OCH3 i 
81 R| = H 

Hinh 7. c lu tnic hoa hgc ciia cac hgp chat 77 - 87 (Ouyang, Kuo, 2006; Ouyang et al., 2007) 

78 R,= OCH3, R2 = R3 = H J-^ ^ O H 
79 R,= OCH3, Rj = Glc, R3 = H R| 
82 Ri= R2 = H, R3 = Glc 83 R|== Q H , R ; = Glc 
84 R l - R2 = R3 = H 85 R|= OH, R2= H 
86 R | - Rj = H, R2 = Glc 87 R _ R = H 

H:C^ 

Hinh 8. Clu tnic h6a hoc cOa cac hop chit 88 -98 (Lin et al.. 2011). 

92 Rl = R2 = H, R3 = phytyl 
93 R] = H, R2 = COOCH3.R3 = Me 
94 R| = COOCH3. R2 = H, R3 - Me 
95 R| = OH, R2 - COOCHj, R3 = phytyl 
96 R| = COOCH3, R2 ̂  OH, R3 = phylyl 
97 R| = OH, R2 = COOCH3, Rj = Me 
98 R| = COOCH3, R2 = OH, R3 = Me 
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Cdc hgrp chdt khdc 

Ngoai thdnh phdn cde hpp chdt irao ddi thir cdp 
chinh Id cdc triterpene, flavonoid, lignan vd 
phenylpropanoid, m^l s^ ldp chdt khdc cung dypc 
phfin l§p vd xdc djnh cdu iriic lir cfiy gira, Ndm 1998, 
mpt monotecpen. ficusic acid (99). vd hat hpp chdt 
phenol mdi, flcusol (100) vd flcuglucoside (101) 
(Hinh 9). dirge phdn l(ip vd xdc djnh cdu tnic tir djch 
chiel methanol ciia go cdy gita (Li. Kuo. 1998). Ti^p 
theo. mpt hpp chdi apoearotenoid, flcusone (102), vd 
hai dSn xuat y-lacton mdi. flcuspirolide (103) vd 
flcusolide (104). ciing vdi 4.5-dihydroblumcnol A 
(105) tiep tyc dirge hai tdc gia ndy cdng bo vdo ndm 
1999 (Kuo. Ll, 1999) vd mpl y-'acton mdi, 
flcuspirolide diacelale (106) (Hinh 9). vdo nfim 2000 
(Li. Kuo. 2000), 

Ndm 2002. hai niuai ba hgp ehal cd khd ndng 
bay hai la 4-methylbenzaldehyde, methyl salicylate, 
myrcene, (£)-jd-oeimene, linatool, a-pinene, 
sabinene, P-pinen. limonene. dendrolasine. 
eyclosativene. a-copaene. ^cubebene. /5-elemene. 
>S^:aryophyllene. ^copaene . aromadendrene, a-
humulene, germaerene D, bicyelogermaerene, a-

muurolene, germaerene A vd ^cadinene, dugc xdc 
djnh tir cfiy gira bdng GC-MS (Laure et a., 2002). 
Nghifin cii-u ti^p theo cho thdy, phytol (32,74%), 
6,10,14-lrimethyl-2-pentadecanone (13,18%). (EM)-
6.10,14-trimethyl-5,9,13-pentadecatrien-2-one, 
patchoulic alcohol (4.05%) vd 6,10-dimethyl-5,9-
undecadien-2-one (3,67%) Id thdnh phan chinh ciia 
tinh ddu thu dugc bdng phuang phdp eat loi cuon hoi 
nude ciia cdy gira (Li et al, 2008). Hai dan xufit ca-
locopheroit mdi, o-tocospirol A (107) vd B (108), 
ciing vdi a-locopherol (109) dupc cdng b6 tir re khi 
sinh cdy gira, Cdc co che phan ung vd chuyen hoa 
sinh hpc ciia 107 vd 108 dd dugc dira ra (Chiang, 
Kuo, 2003). Hai hpp chdt mdi (1E,9Z)-
dihydrophaseic acid 3-0-/?-D-glucopyranoside (110) 
vd flcuscarpanicacid ( H I ) , ciing vdi 2,2'-dihydroxyl 
ether (112) (Hinh 9) tiep tyc dirge cdng bd tir r l khi 
sinh eiia cay gira (Ouyang, Kuo, 2006). Gan ddy, 
mpt hpp chat mdi (25.35.4A)-2-[(2'V?>-2'-
hydroxypentracosanoylami no]-heptadecane-1.3.4-
Iriol eiing vdi hexaeosanoic acid, heneieosanoic acid 
(Wang el al 2009). steane acid (Li el al, 2010) va 
l-pentatriacontanol (Ya el al, 2010) dupc edng bo 
tir re khi sinh cay gira". 

A." 

HO—^ 

H]CO 

d 
II 

_^JXOOCH, 

100 

CH;OR 
104 R = H 
106 R = Ac 

101 

"̂  X^'^^^^r' 

MMC OH 

CH, CH, 
(tll:},-CH.(CH,|;-CH-(CH;lrCH,CH3 

107 R = fiCH, 

108 R = aCH, 

no \ V 

\ 
HO ( j2 ^OH 

O-^CCHjjj-CH-CCHjjj-CHKCHjjj-iH-CHj 

Hinh 9. Ciu tnJc hfia hoccOa cdc hpp chSt 99 -112 (Kuo, Li. 1999; U, Kuo. 1998; 2000; Ouyang. Kuo. 2006). 



Tgp chi Cong nghe Sinh hgc 9(4): 397-410,2011 

MOT SO KET QUA NGHIEN ClTU TRONG 
NLTClC VE THANH PHAN CAC HQP CHAT 
TRAO DOI THU" CAP VA HOAT TINH SINH 
HOC CUA CAY G C A 

6 Viet Nam, hi?n mdi chi cd nhdm nghien cim 
ciia tac gid thyc hi^n cae nghien ciJru vi ho^t tinh 
sinh hpc va thdnh phdn cac hgp chdt trao ddi thd edp 
eiia cay §ira. Cae nghifin eihi budc ddu dd thu dugc 
mgt sd kfit qud dang khich le. Danh gid sdng Ipc boat 
tinh chdng oxy hda bdng phuang phdp ORAC 
(oxygen radical absorbance capacity) cho thdy. dich 
chi^t methanol, ethyl acetate vd nude ciia Id cfiy gira 
F. microcarpa the hif n boat tinh manh. Cac nghien 
cdu tiep theo dd phdn l^p vd xac djnh cau triic dugc 
mudi bdn hpp chdt thupc cac nhdm flavonoid, 
megastigman, phenylpropanoid vd sterol. Mgt difiu 
dang quan tam Id fieuflavoside (113) Id mgt 
flavonoid C-glycoside cd cdu tnic mdi vd 
Heumegasoside (114) la mpt megastigman glycoside 
cd cau tnic mdi. Cac hgp chdt cdn l^i dugc xac dinh 
la isovitexin (69). (+)-catechin (73), (-)-epicateehin 
(73a), luteolin 6-C-j5-D-glucopyranoside (115), 
isosaponarin (116), syringin (117), 

(35',5fl,6/?,7£',95)-megastigman-7-ene-3.5,6,9-tetraol 

(118), bridelionoside B (119). dihydroalangionoside 
A (120), ^sitosterol (121), daueosterol (122), vd ^ 
sitosterol 3-0-(6'-octadecanoyl)-^D-
glucopyranoside (123) (Hinh 6 vd 10) (Kiem et al, 
2011). 

Ket qud danh gia boat tinh chong oxy hda bdng 
phirong phdp ORAC cua cdc hgp chat phdn l |p dugc 
d nong dp I va 2 |j.M (Hinh I I ) cho thdy: sdu 
flavonoid d ndng dp 2 |iM the hipn boat tinh thu dpn 
gdc peroxide manh (tuang duang tir 5,85 ±0.17 din 
9,47 ± 0 , 1 6 iiM trolox) trong khi cac hgp chat 
phenylpropanoide, megastigman va sterol the hi?n 
hoat tinh yeu hoac khdng cd boat tinh khi so sdnh 
vdi chat chuan duong, trolox. Ngodi ra d nong dp 2 
\iM, cdc hpp chat (+)-eatechin (73), (-)-epicatechin 
(73a), luteolin 6-C-y3-D-glucopyranoside (115) the 
hien kha nang khd ion ddng Cû "̂  manh the hifin 
bdng vific tao ra nong dp cao ion Cu'* dat tuong umg 
la 8.43 ± 0.00, 6,33 ± 0.06 va 6,16 ± 0,06 pM, Xem 
xfit hoat tinh ciia cac hpp chafcho thay cdc nhdm 
hydroxyl (OH) tren vong therm cd the giii vai tro tao 
nfin hoat tinh chdng oxy hda bang each cho tuang 
ling nguyen tu hydro hoac electron sang cde gde ty 
do peroxide va ion dong Cû "̂  (Kiem et al., 2011). 

Hinh 10. Clu tnic hda hgc cua cSc hgp chat 113 -123 (Kiem e(a/., 2011). 
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Hinh 11. Hoat tinh ch6ng oxy h6a cua cdc hgp chill phdn l$p dupc lit Id cdy gira 6 ndng dO 1 vd 2 pM: (a) hoat llnh Ihu dpn 
gfic ty do ROO (jiM trolox lu^ng duong). (b) khd ndng khu ion ddng Cu" (pM ion Cu' tao ra) S6 Ii0u dugc bl6u d(6n dirti 
dang gid Irjlnjngblnh ±sai s6 chudn thu dugc tu'3 Idn Ihî c nghl$m (Kiem etal.. 2011) 

KET LUAN 

Thanh phan cac hgp chat trao ddi thit cap cua 
cay giira Ficus microcarpa da dugc cac nha khoa hgc, 
dac biet Id nhdm cdc nhd khoa hgc ngudi Dai Loan, 
quan tam nghien cim kha todn dien Den nay, hon 
100 hop chat trao ddi thu cap (chii yeu thupc nhdm 
chat triterpene, flavonoid, lignan, phenylpropanoide 
va chlorin) da dugc phan lap vd xac dinh cau true tir 
cay gira. Trong do, mpt sd hpp chat ed cau tnic hda 
hgc ddc dao va hiem gap trong tu nhien. Tuy nhien, 
ve hoat tinh sinh hpc eua cay thudc ndy chua dugc 
nghien cuu nhieu. Cdc cdng trinh da cdng bd cho 
thay, cdn chiet methanol vd mpt sd phan doan chiet 
eiia vd, re khi. qua va la cay gira the hien boat linh 
chdng dxi hda, bdo vf gan va khang khuan tot. Mdi 
ed mpt sd hgp chfit trilerpene cd nhdm axil d v) Iri C-
28 (59-65) dugc phat hi^n cd hoat tinh gay dpc le 
bdo tren 3 ddng le bao ung thu la HONE-1. KB va 
HT29; mgt chancon 4-(2-methylbut-3-en-2-yl)-4'-
methoxy-2,5-dihydroxychalcone (68) the hifin boat 
tinh yfiu ire che sy sdn sinh khi NO vd gay dgc ddi 
vdi cac ddng tfi bdo ung thu K562 va PC3; hai 
flavonoid catechin (73) va epicatechin (73a) the hi?n 
ho?t tinh chdng oxy hda va uc chfi enzyme 
hyaluronidase lot. 

Cae nghifin curu budc dau ciia nhdm lae gid vfi 
thdnh phdn cac hgp chat trao ddi thir cdp va boat tinh 
sinh hpc eua la cay gira da phan lap va xac djnh cau 
triic hda hpe dupc 14 hpp ehdt trong dd cd mpt 
flavonoid va mpt megastigman cd cau tnic mdi. Sau 

hgp chat flavonoid phan lap dupe, trong dd co 
catechin (73) vd epicatechin (73a), the hifin boat linh 
chong oxy hda m^nh khi danh gid bdng phuang phap 
ORAC Difiu ndy dd the hi^n sy thdng nhdt ve ket 
qua giii'a cdc nghifin ciiu trong nude vd cdc nghien 
cim tren the gidi. Tiep tye nghien cim trifit de ve 
thdnh phan cdc hgp chal trao ddi thu cdp ciia Id, vo 
vd re khi sinh cay gira theo djnh hudng hoat tinh 
chong dxi hda. gay dgc le bdo va khang khuan se co 
trifin vgng thu dupc nhieu ket qua tdt, gdp phdn lam 
sdng Id Ide dyng dupc ly trong y hpc cd truyen ciing 
nhu dinh hudng khai Ihae. sir dyng vd bao idn loai 
cay thudc quy ndy d nude ta nhdm lao ra cdc san 
pham dupe pham ed gid trj phyc vy cugc sdng. 

Lbi cam on: Cong irinh dirge hodn thdnh vdi su tai 
tra kinh phi ciia de tdi nghien ctni ca ban -
NAFOSTED (masd 104.01.SI.09). 
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A REVIEW OF BIOLOGICAL ACTIVITIES AND SECONDARY METABOLITES OF 
FICUS MICROCARPA 

Nguyen Xuan Cuong', Nguyen Xuan Nhlcm', Nguyen Phuong Thao', Hoang Le Tuan Anh', Pham Hai 
^'en^ Nguyen Hoai Nam', Phan Van Kiem'' *, Ninh Khac Ban', Chau Van Minh', Truong Nam Hai^ 

'institute of Marine Biociicmisliy 
'Institute of Biotechnology 

SUMMARY 

Ficus microcarpa L, f (Vietnamese name, giia) belongs to mulberry family - Moraceae. This is a common 
plant cuhivated for ornament, shading and also used as traditional medicine in Vietnam and many other Asian 
countries. This rî vicw covers main investigations on secondary metabolites and biological activities world­
wide as well as the authors' works on F. microcarpa. The main secondary metabolites of this plant are 
triterpenes (lupane. ursane, oleane, laraxaslane. laraxerane. friedelane and other skeletons), phenylpropanoids, 
flavonoids (flavone. isoflavone. chalcone, and flavan). lignans. chlorins etc wilh some compounds having 
quite rare and unique struclurcs. The main biological activities of this plant are antioxidant (DPPH radical 
scavenging, total antioxidant activity - ABTS. PMS-NADH system superoxide-radical scavenging, and P-
carotene/linoleic acid system antioxidant assays), antibacterial (against Bacillus subtilis. B. cereus. B. bre\-'is. 
Achromobacter polymorph. Mycobacterium avium, and Escherichia coli), hepatoprotective (against carbon 
tetrachloride- and paracetamol-induced hepatotoxicities in rats), hypolipidaemic (in bypereholesterolemic rais). 
and cytotoxic (against human nasopharyngeal carcinoma HONE-1, oral epidermoid carcinoma KB. and 
colorectal carcinoma HT29 cells) activilies. The authors' initial investigations resulted in Ihe isolation and 
elucidation of fourteen compounds from the methanol extract of F. microcarpa leaves, including one new C-
glucosy I flavone, ficufiavoside (113), and one new megasligmane glycoside, ficumegasoside (114). Six isolated 
flavonoids exhibited significant antioxidant activity evaluating by ORAC (oxygen radical absorbance capacity) 
method. From the results of antioxidant aciivmes of all compounds, it can be concluded that flavonoids having 
two hydroxyl groups al C-3 and C-4 in B ring appear as a strong aniioxidant to donate their hydrogens or 
electrons to peroxyl radicals and Cu (II) ions, respectively. 

Keywords Antibacterial activity, aniio.xidant activity, cytoto.xic activity. Ficus mu rocarpa. Moraceae 
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