Tap chi Cong nghé Sinh hoc 9(4): 397-410, 2011

BAI TONG QUAN

TONG QUAN CAC NGHIEN CUU VE HOAT TiNH SINH HQC VA CAC HQP CHAT
TRAO POI THU CAP CUA CAY GUA FICUS MICROCARPA

uyEn Xuén Cubng', Nguy@n Xudéin l\hiém Ngnycn Pllu'o'ng Thao', Hoang L& Tun Anh', Phnm Hai
Yén', Nguyén Hoai Nam', Phan Viin Ki¢m', Ninh Khic Ban', Chiu Vin Minh', Trirong Nam Hii!

'V:en Héa sinh Bién
Iis s
“Vién Cong ngh¢ sinh hoc

TOM TAT

Cay gira c6 1én khoa hoc 1a Ficus microcarpa huge ho diu 1Am Moraceae. Day 12 mt lodi ciy rm phd bncn
thuémg dugc trong Iam canh, lam cdy béng mat vi cling dugc ding lam (huée chira bénh trong y hoc b lruyen q
nudc a clng nhi nhiéu nuée trong khu vyrc. Bai bio ndy trinh bay long quan c4c nghién citu trén the gibi da duge
cong bé vé hogl tinh sinh hoc va thanh phén cic hop chat rao ddi thir cdp ciing nhu mot sé ké{ qua nghlén oy cda
nhom lic gia vé cdy gira. Thinh phén cdc hop chét trao dér thir clp chinh cia chy gua bao gom lép chit trilerpene,
phenypropanoid, flavonoid, lignan, chlorin... trang dé md( sb hop chil co chu tric hoa hoe ral doc dao va hidm
g3p trong thién nhién. Hoat tinh sinh hoc dAng chi y cia cly gira 12 chéng oxy héa, khing Khudn, bio vé gan, ha
lipid vdu va gay doc té bio, Cic nghién ciru bude ddu cia nhém tic gia da phan |4p duge mudn bon hop chét nir
cin chlm mclhanol cia |a cly gira trong do c6 mét flavonoid C-glycoside mai la ficuflavoside (113) va mot

ide mdn 12 ide (114). Séu Navonod phan Jip duge thé Juén hoat tinh chéng oxy
héa manh & phum\g phiap ORAC (oxygen radical absorbance capacity). Két qua cho thdy, cac nhom hydroxy! tai
C-3 va C4 ¢ vong B cua cic flavonoid ¢6 thé gir vai trd tao nén hoat tinh chang oxy hoa bung cach cho twong

{mg nguyen tr hydrogen hoc electron sang céc goc tr do peroxide va ion dong Cu**

Tir khéa: Antibacterial activity, antioxidont activity, cytotoxic activity, Ficus nucrocarpa, Moraceae

M3 PAU

Chi da (Ficus L) la mt chi lon gdm rét nhidu loai.
Hién nay, uéc tinh trén thé gidi c6 khoang 1000 loai,
phin bé rong r3i & tt ca cac ving nhiét dé1 va can nhiét
déi cia hai ban ciu. Tuy nhién, Malaysia duge coi la
trung tAm phan b 16m nhét bai sw c6 mit cia 50% tng
6 loai. G Viét Nam, hign c6 98 loai va 36 thir da dugc
ghi nhan (Nguyén Tién Ban et al., 2003). Trong 46, gira
(Ficus microcarpa) thugc nhém cay g6 nho hodc trung
blnh phan bb rai ric & khip cac tinh mién nii, trung du,
déng bling vi cic dio. Gira thuémg duge trong lam
canh, lim cay bong mat va cﬂng duge ding 1ém thude
chita bénh trong y hoc cb truyén & nude ta ciing nhu
nhiéu nude rong khu vyre.

Trong khudn khd d& tai nghién ciru co ban clia
nhbm tac gia vé& céc lodi Ficus cia Viét Nam, dich
chiét methanol cua 14 cdy gira Ficus microcarpa thé
hlcn hoat tinh chéng oxy héa manh khi danh gia
bing phuong phip ORAC (oxygen radical
absorbance capacity). Céc nghién clru liép lhw cla
nhém tac gia v& lodi ciy nay da thu duoc mot s két
qué déng quan tim. Bai bao nay trinh bay tong quan

chc nghién ctru dd dugc cong bd trén lh.é gigi vé hoat
tinh sinh hoc va lhanh phén céac hop chat trao doi thir
cip cung nhu mét sb két qua nghlén ciru clia nhém
(ac gia vé ciy gira, nh&m dem dén cho dic gid mol
c4i nhin khdi quat vé cay gira, ddng thoi gép phan
dinh huong st dung, khai thic mét cach hop ly v
bao ton loai cdy canh va ciy thubc quy nay.
MO TA, PHAN BO VA SINH THAI

Gira |2 cdy gb nho hoic trung binh, thuéng xanh,
cao 15 - 20(25) m, c6 hé ré khi sinh phat trién manh;
v6 ngodi mdu xam. La moc cich, phién 14 hinh biu
duc - trimg hofic gin hinh trimg - bdu duc, kich
thude 3 - 12 x 1,5 - 9 em; gde 14 hinh ném, chép 14 ti
ho¥ic hoi nhon, mép 14 nguyén, 5 - 9 d6i gin bén,
thuémg nhin. Sung moc & nach 14, thudng timg déi
mdt, khdng cubng, gin hinh chu, dutmg kinh chimg
8 - 12 mm, ohin, khi chin c6 mau tim hojc (ham
(Hinh 1). Ci hoa dyc va hoa cii déu khéng cuong,
bao hoa 3(4) méanh, hoa dyc chi cé 1 nhj.

Gira cé ving phén b rgng tir Sri Lanka, An Bb
dén Pong Duong, Thii Lan, khu vuc Malesm mién
Nam Trung Quéc, quin diéo Ryukyu. quin déo
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K&t qua Janh hoat tnh sinh hoe cho thay. dich

Lo

chict methanol cua qua va la ey gua P
oxy hoa rit manh
Trong do. ¢in chict methanol cua vo cay gua the hién
hoat tinh chong oxy hoa manh hon ¢an chiet methanol
cua liovaqua trén he thong ABTST PMS NADI wa
Pearotene Tmolere acud. Tuy nlién kKhong ¢o s Khae
bict nao dang ke duoe phat hién wen phuong phap

DPPIE Do the huen hogt tinh cao hon cae phan khac.

nucrocrpa the mén hoat tnh chong

dich el methanol vo cay gl uép e duoe chiet
phan bo hinh cae can chict tin wong hexane (B1),
cthyl acctate (BE) vi nuoe (BW) Trong ba phan dogn
chict thu duoc. phin doan BLthé hien hoat unh thu
don sde 1 do DPPHL ABTST v thu don gic O
(superoside) smh ra o hé thong PMS-NADH manh
nhat (Bang 1), Grain EC, cua nd o ba phuong phap
dinh gii nay Tt Ta 480 1.6 va 63.2 ppml Chin
dor chimg duong duge su dung la trolox ¢6 gid
EC., wong img la 4.4, 0.5 va 18] ug/ml. Nhu vay,
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chun duong trolox Phan tich thanh phin hoa hoe cua
phan doan ¢hict ethyvl aeetate cua ¢an chigl methanol
vo ey s bang phaong phap GC-MS va HPLC-MS
i Nac dimhosueo miat cua 12 hep chat la catechol.
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dan-
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Ngoan ra, can chiét methanol cua vo ¢y
the ten hoat tnh Kha

ua con

Khudn 1rén ca cac chung vi

Khuin Gram chramobacter
7
va B subndio) Kbt nghiém bang phiong phap
Khueeh tn dia thach

VEscherichia coliva
polvmorpiny wa Gram coy (Bacillus brevis COreHs
Tuong wr nhu o hoat tinh
chong oxy hoa can cluct methanol cua vo cdy gua
thé uen hoat unh Khang Khudn manh hon <o vin ¢in
Chiet cua quanva Tas Cae can chict methanol wovo. Ta
vagua iy g dea Khong thé hién hoat tinh khang
chung v Khaan Mhvcobacierion aviem Tuy nhién,

phian doan chict ety acetate cus ¢in chiét methanol
vo cdy g (BE) T the hién hoat tinh manh rén 1t

i cae chung v Khadn duoe th nghém. ké ca chung

Vv (Bang ) Cae két qua teén cho thay. phan
doan chict cthyl acetate cua edn chiél methanol vo
ciy gira thé ién hoat tinh chang oxy hoa va khang
khudn cao ¢o the do néd ¢d chira ham luong cao cic
hop chit phenol (436 mg gallic acid wong duomg/1g
can chiet) (Aa er al . 2008),
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Bang 1. Hoat tinh chéng oxy héa ciia cac dich chidt cay gira ciing véi mdt s& hop chAt va ham Iugng tdng cac hop chat
phenol trong cac c3n chidt (Ao et al.. 2008)

Dich chiét EC0 (ug/ml) Ham lrgng t8ng cac hop chét phenol (mg gallic
DPPH ABTS' PMS-NADH acid trong duong/1 g cin chiét)

vé 7.9+0.1 40100 975428 237406

Qua 7.3£00 9.2101 179128 1761 6.8

La 214101 10,2 0,0 223+22 1281 1.2

BH 379130 2651 10.1 > 1000 41.7+1.0

BE 48100 16100 632113 4361 2.1

Bw 11,601 40100 839128 194108

Trolox 44$00 05100 181158

Catechol 13400 114179

Vanillin >1000 4251233

Syringaldehyde 741207 2741269

p-Propylphenol 320230 >1000

p-Vinylguaiacol 88100 >1000

Syringol 54300 >1000

M&i gia trj trong bang duwrc thé hién bing trj sé trung binh £ sai sé chudn (n = 3)

Bang 2. Hoat 1inh khang khudn cla cac dich chidt cay gira va ampicilin (Ao ef al.. 2008).

Chuing vi khudn Puéng kinh vong vé khuan (mm)

Vo Qua La BE Ampicillin
Bacillus brevis 175425 113100 118¢14 18,2124 3451205
Bacillus cereus 147112 138110 109101 155225
Bacillus sublilis 153113 12,9101 12005 168+1.8 30.0£0,0
Eschenchia colr 178108 11,2104 75100 16,0205 27005
Mycobactenum avium 73108 345+05
Achromobacler polymorph 80x1,0 - - 7.3+08 210£25

M3 gia tri trong bang dugc thé hién bing tri sé trung binh + sai s6 chudn (n = 2) Cac cin chiét duoc thir & ndng 66 400
Hg/dia, khang sinh appiciliin thir & 1 pg/dia.

Bang 3. Hoat tinh chéng oxy héa cua cac dich chidt ré khi sinh cly gira ciing véi mot s& hop chét va ham luong dng cac
hep chét phenol trong cac ciin chidt (Ao ef al., 2009).

Dich chiét ECso (ng/ml) Ham heomg tdng cac hop chat phenol (mg gallic acid
DPPH ABTS' PMS.NADH  'Urong dwong/ig cin chid)

Methanol 6810,1 56401  1375:64 2403:43

Hexan 173.02 58 751108 >1000 452$13

Elhyl acetate 6,0 0,0 18:00 89726  391.9%25

n-Butanol 11.220,1 30200 1152132 2869%5.1

Nuéoc 365102 124203 21114107 920225

Trolox 44200 05100 180758

M8i gi4 tri trong bang dugrc thd hign bing tn 56 trung binh  sai s6 chudn (n = 3).

399



Céc nghién cuu liép lhm cna nhém (be gid Ao
vi dong tac gid (2009) vé hogt tinh chung oxy hoa
va khidng khuan ctn chc cdn chiét caa ré Khi sinh
cdy gua cho thdy: Phén dogn chiét ethyl acetote co
chira him lugng ciic hgp chiit phenol cao nhiit va
cing thé hign hagt tinh chéng oxy héa cao nhét
(Bang 1). Ngnxh ra, che dich chiét co hiam lugng
che hop chdt phenol cao (dich chlcl ethyl ncetate.
methanol va n-butanol) cing thé hién hogt tinh
khang kbuan cao hon dac d]Lh chiét c6 ham lugng
che hop chit Phcnol lh.np (duh chidt nuée va
hexane) 1rén bon chung vi khuan thir nghi¢m 13
Bacillus  brevis. B. cerens. B. subtilis va
Escherichia coli. Tuy nhién, 141 ca cac chn chiét
khdng thé mén hoat tinh (rén hai ching vi Kkhuan
Mycobacterium avium vd Achromobacter polvmorph

(Bang 4). Cic hop chét protocatechuic acid. catechol,

p-vinylguaiacol. syringol. p-propylphenol. vanillin,
p-propylgusiacol. isovanillic acd, 4-n-
propylresorcinol, syringaldehyde va oleanolic acid
duge xic dinh c6 mt trong phin doan chiét cthyl
acetale cua ciin chiét methanol ré khi sinh ciy gia
bing phuong phiap HPLC-MS.

Nguyén Xuan Cubng e al.

Gun day, cic nghlcn ciru cia nhém tic gia An By
cho llmy cfin chit cthyl acetate cia vo cdy gira thé
hi¢n hogt tinh chong oxy h()a (thu don goc e do
DPPH. ABTS® va (hu don gbc 0,7) va ban v¢ gan
manh (ihé hign & muc 4o 1am giam sy lhay dbi chc chi
b sinh héa & chudt khi duge kich thich bing CClL va
|mruul.nnnl) Nghién ciru héa thye vit da chimg minh
s c6 mt cia hgp chdt phcnol la catechin. mot hop
chét c6 thé dong vai trd tzo nén hoat tinh :hong oxy
héa va bio vé gan (Kalaskar, Surana, 2011). Tlep theo,
cée nghién ciru cia nhém Uic gia ngudi Ai Cép cho
théy. C{!n chiét n-hexanc cua 14 cay gua & liéu 500
mg/kg thé trong va sir dung S Ian/ruan lién wc wong 9

n cb thc d\mg cai thign 161 thanh phan lipid, thé
I\|u\ hoat tinh chong oxy haa, cac enzyme chirc ning
gan v hinh thii mé bénh hoc gan & chudl da duge
1am wing choletstcrol méu. Cac két qua cho thiy dich
chiét n-hexane ciy gira c6 tic dung chong oxy héa va
1am giam lipid méu & chudl gay tng cholesterol mau
do né c6 tic dyng 1am giam sy oxy héa LDL (low-
density lipoprotein), tang cudng tdng hgp HDL (high-
density lipoprotein) va ic ché sy peoxy héa hpid
(Awad efal , 2011).

Bang 4 Hoal tinh khang khuln cua cac dich chidt cia rd khi sinh c3y gira va amplcillin (Ao et al., 2009).

Djch chiét Duéng kinh vang vé khudn (mm)
B. brevis B. cereus B. subtilis E. coll M. avium A. polymorph
Melhanol 128:05 13.1£0.2 116109 11.0:08 - -
Hexan 119103 14105 10.540.2 11303
Elhy! acetate 1341207 145104 125:05 120 0.1
n-Butanol 130103 140104 12,0201 90101
Nutre 10.010.2 10.5¢03 105:04
Ampicillin 343107 65103 30.0+0.0 345£03 345103 21014
DMSO 85202 - 68105 6510.0 6.5+ 0.0 -

Mai gia tj Irong bang duwgc th hign bing trj s8 trung binh ¢ sai sé chudn (n = 3). CAc c3n chidl dugc thir & ndng dp 200

pg/dTa, khéng sinh appicillin Ihir & 1 pg/dia.

THANH PHAN CAC HOP CHAT TRAO DOI THU

CAP DA BUGC NGHIEN CcUU

Theo chc 1j ligu d2 cong bd, céc hop chét trao
déi thir cap chua ycu cua csy glra ]2 céc triterpene.
Ngoar ra mol 56 hop chit thuge nhém flavonoid,
lignan, phenylpropanoid chlonn. din
xudt cia tocopherol va mét s6 hgp chét khéc

Céc hqp chit triterpene
Thénh phén triterpene cua cay gira duge cac
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nhd khoa hoc nghién ciu kha sém. Nam 1987,
sdu hgp chal triterpene 1a lupenyl acetate (1),
friedelin (2). glutinol (3), epifriedelinol (4),
taraxerol () va oleanolic acid (6) da dugc phin
ldp va xac dinh Y 14 cdy gira (Higs ef al., 1987).
Pén nam 1996, nhém nghién ciu cua tac gid
ndy Liép tuc cong bd S-amyrin (7). Bamyrin
acetate (8). maslinic acid (9) va 2a
hydroxyursolic acid (10) (Hinh 2) wr qua cay
gtra (Higa ef al., 1996).
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Nam 1999, nam hep chat triterpene dang khung
araxastan méi 22-oxo-20-raxasten-3 ol (11), 20-
taraxastene-38.22 ol (12).  3f-uceloxy-20-
taraxasten-22-one {13). 20{30)-taraxsstene-34.21 a-
diol (14). 20a.21 acpoxylaraxastan-3f-ol (15). cing
v 20-taraxasten-3 ol (16) va pl||ncpu‘<|dc (I7)
(hinh 2) dugc phan I3p va xac dinh cau troe tir ré Khi
sinh ciy gua F. microcarpa (Kuo. Chiang. 1999).
Sau do, nhém nghién ciru nay tidp tyc cong bd thém
bon hap chit triterpenc dang khung ursan méi. 34
acetoxy- 11 a=methozy-12-ursene  (18). 3f-accloxy-
11 a-ethoxy-12-ursence (19 3facctoxy- 1l o+
hydroperoxy-12-ursene  (20),  3f-hydroxy-1la-
hydroperaxy-12-ursenc (21). va har triterpene dang

Nguyén Xuan Cudmg ef al.

oleanene  (22), 3f-acetoxy-| | a-hydroperoxy-12-
oleancne (23), cing véi 3S-accloxy-11a-hydroxy-
12-ursene (24). 3f.11a-diacetoxy-12-ursene (25),
3Baceioxy-1 1 a-hydroxy-12-olcanene (26) (hinh 3),

r& khi sinh lodi cdy ndy (Kuo, Chiang, 2000).
Ciing trong ndm 2000, nhém nghién ciru ndy ticp tye
cdng bd thém biy hop chdt triterpene dang khung

méi 13 20 3f.22a-diol (27),
3f-acctoxy-20-taraxasten-22a-0l (28). 3B-acetoxy-
22a-methoxy-20-laraxastene  (29), 3 f-acetoxy-

202) a-cpoxylaraxastan-22a-0l (30). 3f-acetoxy-
19a-methoxy-20-taraxastene (31). 3facctoxy-19a
hydroperoxy-20-taraxastene  (32), 3 f-acetoxy-
2021 c-epoxylaraxastane (33) (Hinh 3), tr ré khi

khung olcan  mé&.  3faccloxy-lla-ethoxy-12-  sinh lodi F microcarpa (Chiang. Kuo, 2000).
0 t
| ) ° T ~ OAS
I 1 ! - Ho. -
o | I o
He 4 : :
\ EEY " \ 12 A’ \ 4 M \ “
-~ N
o : % o
H -~ P 0 P
”‘\' -~ ~ | f' X /\ ™~ N I
[N |1 1 | : 11 ~
o Rr/ Ac0” \
AN BTN R -HR, - om : “ N o
49R,+ R, O
ov AN ‘ N OH L on
E | S t
S
~ ~ ~ N©
L 11 1! [
A \ o i N o A \ . . \ o

Hinh 4. Cu tric héa hoc cua cac hop chdt 41 - 54 (Chiang ef al., 2001 2005; Chiang, Kuo, 2002, Kuo. Lin, 2004).

Nam 2001, siu hop chét triterpene mai, 38
acetoxy-12/4.13fepoxy-11 a-hydroperoxyursanc
(34). 3f-acetoxy-11 a-hydroperoxy-13 aH-ursan-12-
one (35). 3f-acetoxy-18.11a-epidioxy-12-ursenc
(36), (208)-3fB-acetoxy-lupan-29-0ic acid (37),

(205)-3 B-acetoxy-20-hydroperoxy-30-nortupane (38).

3 f-acctoxy-18a-hydroperoxy-12-oleanen-11-one
(39), cing vaoi 3 acetoxy-12- oleanen-11-one (40)
(Hinh 3) tiép tuc dugc cang bd tir r& khi sinh coa loai
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niy. Cdu tric héa hoc cua cac hop chat 36 va 39
dugc khing dinh bing két qua phé X-ray (Chiang,
Kuo. 2001). Ciing trong. nim 2001, nhom nghién ciu
cua tic g:a Chiang YM lai 1iép tac cong bd thém bon
hop chit cyclopropyl triterpene méi la 27-nor-35
hydroxy-25-oxocycloartane  (41), (22E)-25,26,27-
trinor-3 fhydroxycycloart-22-en-24-al  (42), 34
acetoxy- | Sarhydroxy-13,27-cyclours-11-cne  (43),
3 facetoxy-12a-formyloxy-13,27-cycloursan-1 | e-o!
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(44), cing v6i (23E)-27-nor-3 S-hydroxycycloart-23-
en-25-one (45) (Hinh 4) tir r& khi sinh cua loai nay.

Trong d6 cic hop chit 43 va 44 c6 chu tric 13,27
cycloursan rat iem gap (Chiang ef al., 2001).
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Hinh 5. Cu trie héa hoc cla cac hop chit 55 - 65 (Chiang et al , 2005)

N&m 2002, nhém nghlen clru cla tdc gia
Chiang tiép tuc cong bé thém ba hop chit
triterpene méi  va  hiém 1a 3Bacetoxy-11a-
hydroxy-11(12—13) abeooleanan-12-al (46). 34
hydroxy-20-0x0-29(20—19)abeolupane  (47) va
29,30-dinor-3 S-acetoxy-18,19-dioxo-18,19-
secolupane (48) (Hinh 4). Céu triic héa hoc cua céc
hop chét duge xdc dinh bing cac phuong phap phd
NMR va X-Ray. Cic hop chat 47 va 48 ¢é ciu tric
déc ddo ¢6 thé bit nguon tir khung Jupan véi cing
con dudmg sinh téng hep (Chiang, Kuo, 2002).
Tiép theo vao nam 2004, céc tic gia Kuo YH va
Lin HY céng bé hai hgp chit triterpene méi va
hiém 1a 29(20—>19)abeolupane-3,20-dione (49) va
19,20-secoursane-3,19,20-trione (50), cing véi 47
(Hinh 4) tir 14 loai F. microcarpa. Tai théi dlem
cong bd, hop chit 49 la  din  xuil
29(20—19)abeolupane thir hai dugc phat hién
(Kuo, Lin, 2004). Nam 2005, nhém nghién ciru cia
tac gid Chiang céng bd sau hop chit triterpene mér,
3f-acetoxy-12,19-dioxo-13(18)-oleanene (51), 34

acetoxy-19(29)-taraxasten-20 a-ol (52), 34
acetoxy-21 &,22 a-epoxytaraxastan-20a-ol (53),
3,22-dioxo-20-laraxastene  (54),  3f-acetoxy-

11a,12c-epoxy-16-ox0-14-taraxerene  (55), 34
acetoxy-25-methoxylanosta-8,23-diene (56), cing
véi chin hop chét da biét 1a 3Bacetoxy-11a,120-
epoxy-14-taraxerene (57). 3f-aceloxy-25-
hydroxylanosta-8,23-diene  (58), oleanonic acid
(59), ylbetulinic acid (60), betul acid (61).
acetylursolic acid (62), ursomc acid (63), ursolic
acid (64) va 3-oxofriedelan-28-oic acid (65) (Hinh
4 va 5) tir ré khi sinh cdy gira. Két qua danh gia
hoat tinh giy déc té bao trén ba dong té bio ung
thu tA HONE-I (nasopharyngeal carcinoma), KB
(oral epidermoid carcinoma), HT29 (colorectal
carcinoma) cho thdy, cic hop chit 59 - 65 c6 chira
nhém axit & vi tri C-28 thé hién hoat tinh manh
(Bang 5) véi gi4 trj [Csq ndm trong khoang 4.0 -
9.4 UM (Chiang er al., 2005).

Gin day, 12,20(30)-ursadien-3ct-ol,
epifriedelanol, o-amyrin acetate, Psitosterol, f-
daucosterol duge céng b nr ré khi sinh cdy gira
(Wang et al., 2009). Sang nim 2010, S-amyrone,
lupeol, lupeol acetate, maslinic acid, cpifriedelinol
(Li er al , 2010), friedelin, friedelinol, betulinic acid
va stigmast-4-en-65-0l-3-one(8) (Ya ef al., 2010),
tiép tyc duge cong bb r cay gira.
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Béng 5. Hoal tinh gy ddc 1 bao cia cac hop cht 58-85 (Chlang ef af., 2005).

Hep chét 1Ceq (UM)

HONE-1 KB HT29
58 >10 >10 93116
59 72419 63116 >10
60 47119 67128 >10
61 49121 B2:18 >10
62 >10 8429 >10
63 52107 4,021 63118
64 88115 82127 47115
65 94128 83+24 >10

M8i gia tr] rong bang duoc thd hidn bang I s4 trung binh £ sa1 38 chudn (n = 3),

Céc hop chét flavonoid va lignan

Nam 1997, hai hop chdt isoflavon 1A
ficwisoflavone (66) va isolupinisoflavone E (67)
(Hinh 6). dugc phin l3p tr vo than cdy Ficus
nncrocarpa. Cau tric hoa hoc cua ching dugc xac
dinh bing cic phuong phap phd (Li er al., 1997).
Nam 2008. (-)-cpiafzelechin tir 14 cdy gia duge
nghién cdu dinb tinh va dinh lugng bing phuong
phap sic ky 16p mong (TLC) va sic ky long hi¢u
nang cao (HPLC) (Wu er al.. 2008). Gan day. mjt
hep chit Navonoid dang khung chancon mai la 4-(2-

2000 (Li. Kuo, 2000).
Cic hgp chét phenyl propancide

Nim 2006, m¢t phenylpropanoid mai
ficuscarpanoside B (77) cing vor ba chat da biét la
(75.8R)-syringoylglycerol (78). (75.8R)-
syringoylglycerol-7-O- -D-glucopyranoside (79) va
icaniside D, (80) (Hinh 7) dugc phan lap i ré khi
slnh cay gua (Ouyang, Kuo. 2006). Sau do, ba

panoide mai, ide A (81),
guaiacylglycerol 9- Oﬂ-D-glucopymnosme (82),
erythro-g yiglycerol  9-O--D-glucopyranoside

ficuscarp

hylbut-3-en-2-yl)-4"-methoxy-2,5-dihydroxy-
chalcone (68) (Hinh 6) dugc phan lip va xac dijnh
chu tric w ré khi sinh cdy gira. Hop chat nay thé
hién hoat tinh yéu irc che sy san sinh khi NO va gay
doc ddi voi cac dong té bao ung thu K562 va PC3
(Xu er al., 2009). N&m 2010, isovitexin (69), vitexin
(70), orientin (71), isovitexin-3"-O-glucopyranoside
(72) (Hinh 6), dugc xic dinh c6 wong la ciy gira
bing phuong phap HPLC-MS (Wang er al., 2010).
Cung nim nay, catechin (73) va epicatechin (73a)
dugc cong bo nr vo cdy glra (Ao ef al., 2010) va
(+)(2R3S) lechin, (-N2R.3R) epialzelechin. (-
N2R,3S) afzelechin(4a-8) (2R.3S) afzelechin va (-
X2R.3S) afzelechin-(4c-8) (2R.3R) epiafzelechin (4)
tir 1 cdy gira (Hu er al., 2010). Hai hop chdt 73 vi
73a thé hién hoat tinh chong oxy héa va urc ché
enzyme hyaluronidase rat tot (enzyme xuc tac thiy
phin hyaluronic acid va dugc cho 1a gl vai tro quan
trong trong qud trinh di cn cia cdc 1€ bio ung thy)
(Ao et al., 2010). (+)(2R,3S) afzelechin, (-)(2R.3R)
eplafzelec hin thé hién hoat tinh khang virus HSV-1
yéu vdi gia trj ICS0 twong un; 13 0,49 va 0,55 mg/m!
(Hu er al., 2010). Ba hgp chat lignan méi 12 ficusal
(74), ficusesquilignan A (75) va ficusesquilignan B
(76) (Hinh 6) dugc phat hi¢n tir gb cdy gira vio nam
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(83), cing vo&i guaiacylglycerol (84). erythro-
guaiacylglycerol (85). 4-methoxy guaiacylglycerol
7-0-f-D-glucopyranoside (86). vi 3-(4-| -hydroxy-3-
methoxy phenyl) propan-1.2-dio! (87) nep tuc dugo
nhém tac gia nay phdn I3p va xéc dinh cdu Iric oz 5
khi sinh cdy gira vio ndm 2007 (Ouyang er al.. 2007).

Cic hgp chit sic 16 chlorin

Gan day nhdt, ba hop chit sic 16 chlorin méi 1a
fic hlorin A (88). ficusmicrochlorin B (89)
va ficusmicrochlorin C (90), cung) véi aristophyll-C
on. pympheophyun a (92), 13°(S)-pheophyton a

(93).  13%R)- -pheophyton a  (94), 137 (R)
hydroxyphcophytin a (95). 13%S)-
hydroxypheophytin a (96). 132(R)-
hydroxypheophyton a N va 1348y

hydroxypheophylon a (98) (Hinh 8) dugc phan lip
va xac djnh cdu tric ur 14 cay gira. MOI diéu ding
quan tim la cc hep chat ncophynn méi rat hiém gip
trong ty nhién. Trong sudt 10 ndm lro Tai day, chi cé
ba hop chét neophytin ty nhlen cé czu triic moi duge
xéc dinh. Cac nghlen ciru tiép theo vé hoal tinh sinh
hoc cia 16p chit ndy s@ hira hen nhiéu két qua déng
quan tdm (Lin er al., 2011).
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Ciic hgp chét khéc

Ngoar thanh phan cic hop chét trao doi thir cdp
chinh 1a céc lrilcrpcnc. Navonoid, lignan vi
phenylpropanoid. mdt m 16p chét khde cling dugc
phén 1§p va xéc dinh cdu tric (W cy gira. Nam 1998,
m@t monotecpen, ficusic acid (99). va hai hop chét

Nguyén Xuan Cudng et al.

”

lene, ger Ava s dugc xic
dinh ur cdy gira bing GC-MS (Laure et a., 2002).
Nghién ciru tiép theo cho thay, phytol (32,74%),
6.10,14-trimethyl-2-pentadecanone (13.18%), (£.E)
6.10,]4-trimethyl-5,9,13-pentadecatrien-2-one,
palchouhc alcohol (4,05%) va 6,10-dimethyl-5,9-

dien-2-one (3.67%) 1a thanh phan chlnh cla

phenol méi, ficusol (100) va lic D' ide (101)
(Hmh 9). duge phan lap v xdc dinh cdu tric tr d|c||
chiét methanol cua gd cay gira (L: Kuo, 1998). Tiép

tinh du thu dugc bing phuang phép cat 16i cuon hai
nuéc cua chy gira (Li er al., 2008). Hai din xuit o
pheroit mdi, | A (107) va B (108)

thea, mol I|op chat p (102), va
hai dan xudt y-lacton méi. ficuspirolide (103) va
ficusolide (104). cung voi 4.5-dihydroblumenol A
(105) tiép we dugc hai tdc gia ndy cong bo vao ndm
1999 (Kuo. Li, 1999) va mgt y-lacton méi,
ficuspirolide diacelate (106) (Hinh 9). vdo nim 2000
(Li. Kuo. 2000).

Nam 2002, har muoi ba hgp chit c6 khd ning

cung vdi a-tocopherol (109) dugc cong bo tir ré khi
sinh ciy gua. Céc co ché phan img va chuyén héa
sinh hoc coa 107 vi 108 d2 dugc dua ra (Chiang,
Kuo. 2003). Hai hop chit mai  (7E92)
dihydrophaseic acid 3-0-8D-glucopyranoside (110)
va licuscarpanic acid (I 11). cung véi 2,2"- dlhydmxyl
ether (112) (Hinh 9) ncp wic dugce cong bé tir ré khi
sinh cia ciy gira (Ouyang. Kuo. 2006). Gan déy,

bay hoi 13 4-methylbenzaldchyde, methyl salicylale,  m¢t  hop  chit  mai (zs 3SA4R)-2-{(QR)-2- -
myrcene.  (£)-focimene,  hnalool, pi . hydroxyp ylami d 1,34-
sabinene.  f-pinen.  limonene.  dendrolasine. triol cing véi h i ac:d. h ic acid

cyclosativene, o-copacne. fcubebene. f-elemenc.

(Wang et al. 2009), sicanc acid (Li er al., 2010) va

Prearyophyliene,  fcop dend a  l-pemtatri I (Ya et al.. 2010) dugc cong bd
b 1 ger D. bicyclog o tirré khi sinh cay gira,
OH \
HO
HO— J-coocn SN - O
H --OH HO s O OCH, ~o
HyCO
100 101 on 102
o
? ) : M\\’U(‘\ OH
Y v N AOH N K CH, CH CH,
- \ ~ ~ T 0 (11 CHA(CHL)-CHACHy),-CH-CH,
- No” CILOR o o 107 R = ACH,
. CH:0R 108 R = aCH
103, 104R=H 108 3 .0
106 R = Ac )
QH "coon "oz oA
—q —
Ayt
HO o
l S CH CHy CH 1o g oH on
Z
N0 N (CHy)y-CHH(CHy)y-CHACH, )y H-CH, HO
109 uy OH ©

Hinh 9. Cdu tric héa hoc ciia cac hop chét 99 -112 (Kuo, Li
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. 1999; Li, Kuo, 1998;

2000; Ouyang, Kuo, 2006).
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MOT SO KET QUA NGHIEN CUU TRONG
NUGC VE THANH PHAN CAC HQP CHAT
TRAO POl THU CAP VA HOAT TINH SINH
HOC CUA CAY GUA

O Viét Nam, hién méi chi cé6 nhém nglnen ciru
cua tac gia thyc hlen cac nghién ciru ve hoat tinh
sinh hoc va thanh phan cic hop chét trao i thir cp
ciia cdy gira. Cac nghién ciru buéc dhu da thu duge
mot s0 kel qua dang khich 1&. Danh gi4 sing loc hoal
tinh chéng oxy héa bing phuong phip ORAC
(oxygcn radical absorbance capacity) cho thdy. djch
chiét methanol, ethyl acetate va nugce cua 14 ciy gira
F. microcarpa the hign hoat tinh manh Cac nghién
ciru tiép theo da phén ldp va xic djnh cau tric duge
mudi bén hop chét thujc cic nhém Mavonoid,
megastigman, phenylpropanoid va sterol. Mgt didu
ding quan tm la ficuflavoside (113) la mét
flavonoid C-glycoside c¢6 cdu tric mr’yi va‘:

ide (114) la mol i
¢6 chu triic méi. Cac hop chét con Ial dugc xac dinh

Ia i in (69). (+) hin (73), (-)-ep h
(73a), luteolin  6-C-f-D-glucopyranoside (115),
isosaponarin (116), syringin (117),

(3S,5R,6R,7E.9S)-megastigman-7-ene-3.5,6,9-tetraol

RO
HO Q
"&o
H

121 oH

(118), bridelionoside B (119), dihydroalangionoside
A (120), B-sitosterol (121), daucosterol (122), va B
sitosterol 3-0-(6"-octadecanoyl)-f-D-
glucopyranoside (123) (Hinh 6 va 10) (Kiem e al.,
20110).

Két qua danh gia hoat linh chéng oxy héa bing
phuong phap ORAC cua cac hop chét phin I3p dugc
o ndng do 1 vi 2 pM (Hinh 11) cho thdy: séu
flavonoid & ndng d 2 uM thé hign hoat tinh thu don
gdc peroxide manh (twong duong uir 5,85 + 0,17 dén
9, 47 + 0,16 uM trolox) trong khi cac hop chit
phenylp va sterol thé hign
hoat tinh yeu hofic khdng c6 hoat tinh khi so sanh
v6i chdt chudn duo'ng. trolox. Ngoa1 ra & nong dé 2
pM, cic hgp chat (+)-catechin (73), (- )-eplcalechin
(73a), luteolin 6-C-f-D-, glucopyranoslde (115) thé
hlcn kha ning khu ion dong Cu®* manh thé hién
Mng viéc tgo ra nong d$ cao ion o' dat tuong Ung
1a 8,43 + 0,00, 6,33 + 0,06 va 6,16 £ 0,06 pM. Xem
xét hoat tinh cua cic hgp chét’ cho thdy cic nhom
hydroxyl (OH) trén vong thom c6 thé gilr vai tro tao
nén hoat tinh chéng oxy hoa bing cach cho twong
img nguyén tir hydro hofic electron sang cic géc ty
do peroxide va 1on dong Cu’' (Kiem ef al., 2011).

OR'
HOL
o =
Moo,
R R
1S H  oH
16 Gl H
Me ' Me Me te
“OH Me OH Me
OH
Me HO Me
19 120
HO" 0,
A
Yo Ol
R Gle-
122 ®
123 nCHuco

Hinh 10. CAu tric héa hoc clia cac hgp chit 143 -123 (Kiem et al., 2011).
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KET LUAN

Thanh phin cdc hgp chit trao ddr thir cdp cua

cdy gira Ficus microcarpa da dugce cac nha khoa hoc,

dic biét 1a nhom cac nha khoa hoc nguds Dai Loan.
quan tam nghién ciu kha loan dién Dén nay, hon
100 hop chat trao ddr thir cap (cha ycu thuéc nhom
chat triterpene, flavonoid, hignan, phenylpropanoide
va chlorin) da duoc phan lap va xac dinh cau tric W
cdy gira. Trong do. mét s hgp chit c6 ciu tric hoa
hoc doc dao va hiém gip trong v nhién. Tuy nhién,
vé hoat tinh sinh hoc cuia ciy thube nay chua duge
nghién clru nhiéu. Céc cong lrlnh da céng bd cho
thay, cin ChlLl methanol va mét sé phan doan chiét
clia vo, ré khi, qua va & ciy gua thé hién hoal tinh
chéng oxl hoa, bio vé gan va khang khuan t&1. Moi
©6 mdt s6 hep chat triterpene c6 nhom axit & vy tri C-
28 (59-65) ducc phat hién co hoat tinh giy déc @
bao trén 3 dong té bao ung thu 1h HONE-1, KB va
HT29: m¢t chancon 4-(2-methylbut-3-en-2-yl)-4’-
methoxy-2.5-dihydroxychalcone (68) the gn hoat
tinh yéu tc ché su san sinh khi NO va gay déc déi
vGi cic dong té bao ung thu K562 vi PC3. hai
Navonoid catechin (73) va epicatechin (738) thé hién
hoat tinh chong oxy héa va uc ché enzyme
hyalurondase tol.

Cic nghién ctu buéc diu ciia nhém tic gid vé
thanh phin cac hop chit trao déi thir cap va hoat llnh
sinh hoc cua I3 cdy gira da phén lip va xac dinh cdu
tric héa hoc duge 14 hap chat trong d6 c6 mot
flavonoid vA mét megastigman ¢6 cu (ric méi. Sau
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hop chat Navonoid phan 1ap dugc, trong do co
catechin (73) va epicatechin (73a). thé hi¢n hoal tinh
chdng oxy hos manh khi danh gia bﬂng phuong phap
ORAC Biéu ndy da thé hign sy théng nhdt vé ket
qua gitra cdc nghién clu trong nudc va cic nghién
ciru trén thé gigi. Tlep tuc nghién ciru wigt de ¢
thanh phan cac hop chit trao dor tha cap cua I8, 1o
va ré khi sinh cay gua theo dinh huémg hoat tinh
chong oxi héa, gdy doc 1é bao va khang Khuin s c6
trign vong thu duge nhicu két qua . 2op pl_\an lam
sang 16 tac dung dugc ly trong y hoc o truyén ciing
nhu dinh huémg khai thac. st dung va bio 16n lodi
cdy thudc quy nay & nuéc ta nhim tao ra cac sin
pham dugc pham cé gid 1y phuc vy cude song.

L&i cam on: Cong trinh dpe hoan thanh véi sy 1ai
tro kmh phi cna de 1 nghién cun co ban -
NAFOSTED (md s6° 104.01.31.09).
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A REVIEW OF BIOLOGICAL ACTIVITIES AND SECONDARY METABOLITES OF

FICUS MICROCARPA

Nguyen Xuan Cuong', Nguyen Xuan Nhicm', Nguyen Phuong Thac', Hoang Le Tuan Anh', Pham Haj
Yen', Npuyen Honi Nam', Phan Van Kiem"*, Ninh Khac Ban', Chau Van Minh', Truong Nam Hal!

' Institnte of Marme Biochcmisiry:
“Institure of Biotechnology

SUMMARY

Ficus microcarpa L. 1. (Vietnamese name. pira) belongs to mulberry family - Moraceae. This is a common

plant cultivated for omamient. shading and also used as traditional medicine in Vietnam and many other Asian
countnies. This review covers main investigations on secondary metabolites and biological activities world-
wide as well as the authors’ works on F. microcarpa. The main secondary mctabolites of this plant are
iriterpenes (lupane. ursane, oleane, friedelane and other skel
Ravonoids (NMavone. isoflavone. chalcone, and flavan). lignans. chlorins ¢rc with some compounds having
quite rare and unique structures. The main biological activines of this plant are antioxidant (DPPH radical
\cavcngmg 1o01al antioxidant aclwuy ABTS. PMS-NADH system superoxide-radical scavenging. and f
ic acid system antil assays), antil ial (against Bacillus subtilis, B. cereus. B. brevis,
Achronmbn:hr polymorph. .'Wwabaclzrmm avium. and Esclwn:)ua coli). hcpalopmmclnc (against carbon
- and hi iics in rats), i ic {in h: ic rats).
and cytoloxic (against human nasopharyngwl carcinoma HONE 1. oral cp:d:nnold carcinoma KB. and
colorecial carcinoma HT29 cells) acuvities. The authors” initisl investigations resulted in the isolation and
elucidation of fourieen compounds from the methanol extract of F. microcarpa leaves. including one new C-
glucosylﬂavom. ﬁcuﬂuvosldu(ll}) and one new ', glycoside. ide (114). Six isolated
hib activity 2 by ORAC (oxygen mdlcal ahsorbance capacity)
method. From the results of antioxidant activities of all ds. it can be d that I; ids having
two hydroxyl groups at C-3 and C-4 in B ring appear as a strong antionidant to donate theirr hydmgens or
clectrons 1o peroxyl radicals and Cu (1) 1ons, respectively.

Keywords Anubacterial activity. antioxidant activiy, cytotoxic activity, Ficus microcarpo. Moraceae
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