P-ISSN 1859-3585 | E-ISSN 2615-9619

SCIENCE - TECHNOLOGY

PHAN LAP CAC XANTHONE LONG THE TU DICH CHIET
DICLOMETAN CUA THAN VO CAY GARCINIA HANBURY!I

ISOLATION OF PRENYLATED CAGED XANTHONES FROM DICHLOROMETHANE EXTRACT

OF GARCINIA HANBURY! STEM BARKS

TOM TAT

Nghién ctu dich chiét diclometan tlr than vo cy Garcinia hanburyi Hook. f.
(G. hanburyi) thu hai & Pha Qudc - Kién Giang, ching toi d phan lap duoc ba
xanthone Iong prenyl thé (1-3) la deoxymorellin (1), axit gambogic (2) va axit
isogambogic (3). Cau triic clia cc hop chét d& duoc xéc dinh bang cac phuong
phap phd NMR mat chiéu va hai chigu két hop so sanh véi cac hop chét da duoc
¢ong bo trong céc tai liéu tham khao. Day la [an dau tién cac hop chat nay duoc
phan I&p tlr cy Garcinia hanburyi tai Viét Nam.

Tir khda: Garcinia hanburyi, xanthone long, deoxymorellin, axit gambogic va
axitisogambogic.

ABSTRACT

From the dichloromethane extract of the Garcinia hanburyi Hook. f. stem
barks collected in Phu Quoc - Kien Giang, three prenylated caged xanthones
(1-3), namely deoxymorellin (1), gambogic acid (2) and isogambogic acid (3)
have been isolated. The structures of these xanthones were elucidated by
analysis of their spectroscopic data, especially by 1D and 2D NMR as well as
comparison with reported compounds in the literature. This is the first time these
compounds were isolated from Garcinia hanburyi growing in Vietnam.

Keywords: Garcinia hanburyi, prenylated caged xanthones, deoxymorellin,
gambogic acid, isogambogic acid.
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1. MG BAU

Garcinia hanburyi Hook. f. (G. hanburyi), con goi la cay
dang hoang, 1a mot loai cay c6 kich ¢& trung binh thudc ho
Guttiferae. Loai nay phan bd dac hitu & cac rirng ram thudc
khu vec Déng Nam A bao gdm Viét Nam, Théi Lan,
Campuchia va ddo Hai Nam - Trung Quéc [1]. Trong y hoc
c6 truyén, nhya cay G. hanburyi dwgc st dung lam thudc dé
diéu tri ung thu va mot sé bénh nhu viém ho hap, viém phé
quan, s6 mui,... hodc dung dé cdm mau, tay giun san, gilp
nhuan trang, tri cac vét thuong nhiém trung ngoai da. Theo
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Nguyén Thi Kim An*", Tran Thi Thu Thay?

cac nghién clru dd dugc cong b, thanh phan chinh cla
nhya cay dang hoang la céc xanthone 16ng chita khung 4-
oxatricyclo[4.3.1.03"]dec-2-one [3-11]. Cac xanthone loai
nay da dugc chirng minh la c6 nhiéu hoat tinh sinh hoc
qguan trong nhu khang ung thu [2], khang virus HIV [2],
khang khuan [2,4], khang viém [4-9], trc ché khoi u [10,12]
va lrc ché té€ bao than kinh [13,14]. Bac biét, axit gambogic,
mot trong nhitng thanh phan chinh clia nhya ding hoang,
chiém khoang 5% khéi lugng nhya [15], da duoc xac dinh
c6 hoat tinh ¢ ché t€ bao ung thuv kha tét va dang duoc
dua vao thlr nghiém lam sang trén mét s6 bénh nhan ung
thw & Trung Qudc [12].

Tuy nhién, tai Viét Nam hién c6 rét it cdng trinh nghién
clru vé cay dang hoang, nén viéc tim hiéu thanh phan hoa
hoc va hoat tinh sinh hoc clia c4c chét tir cay dang hoang
c6é y nghia quan trong trong viéc tim ra cac hgp chat cé
nhttng hoat tinh sinh hoc tiém nang. Do dé, chiing t6i dang
ti€n hanh phan lap, xac dinh cau tric va thir nghiém mot so
hoat tinh (rc ché té bao ung thu clia cac hop chét xanthone
phéan lap dugc. Bai bao trinh bay phwong phéap phéan lap ba
xanthone 16ng prenyl thé tir dich chiét diclometan clia than
vo cay dang hoang, do 1a deoxymorellin (1), axit gambogic
(2) va axit isogambogic (3).

2. THUC NGHIEM

2.1. Héa chat va phuvong phap phan tich

Sé&c ky cot st dung silica gel 60 (60 (Merck, 5 - 40pm),
silica gel 100 (Merck, 63 - 200um), va cot silica gel pha dao
Cys (RP-18, Merck, 15 - 25um). Theo ddi séc ky ban maéng
duw6i dén UV hai buéc séng (254nm va 365nm), st dung
thudc thir la dung dich vanilin va H,S0, 10% trong etanol.
Cac dung modi dliing cho qué trinh sac ky cot nhu axeton,
diclometan (DCM), etylaxetat (EtOAc), hexan, metanol
(MeOH)... do Trung Qudc san xudt va dugc cat lai trwéc
khi dung.

Nhiét dé néng chady dugc do trén may Buchi B545 tai
Vién Héa hoc cac hgp chat thién nhién - Vién Han 1am Khoa
hoc va Céng nghé Viét Nam.

Ph6 NMR mét chiéu va hai chiéu dvoc do trén may
Bruker Advance 500 tai Vién Hoa hoc, Vién Han 1am Khoa
hoc va Cong nghé Viét Nam v¢i tan s6 500MHz va 125MHz
Ian ot cho phé *H va pho °C. Do dich chuyén héa hoc clia
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cac chat dugc do theo don vi ppm trong dung méi CDCl,
véi chat chuan la tetrametylsilan (TMS).
2.2. Nguyén liéu thyc vat

Than va vé cay G. hanburyi dugc thu mua tai Phd Quéc -
Kién Giang vao thang 12 nam 2015 va dugc dinh danh béi
Tién st Nguyén Quéc Binh - Bao tang thién nhién Viét Nam.
Mau duoc ky hiéu 1a GH2015129 va dwoc lvu gilt tai Vien
Héa hoc cac hgp chét thién nhién, Vién Han lam Khoa hoc
va Cdng nghé Viét Nam.

2.3. Quatrinh phéan lap

Nguyén liéu than va vé cay G. hanburyi (2,5kg) thu duoc
la cac doan hinh tru, thdng hay cong queo dai 10 - 30cm,
duong kinh 0,5 - 1,0cm. Nguyén liéu thu vé dugc chat thanh
manh nho, dem say kho ba ngay trong tii sdy & nhiét do 45°C
dé loai bo hoan toan nuoc, thu dugc 2,1kg nguyén liéu khé.
Sau d6 nguyén liéu dugc nghién thanh bot, ngam véi MeOH
(3L x 3) & nhiét d6 phong két hgp voi sieu am & 40°C. Dich
chiét duoc loc va gom lai sau dé dugc quay cat chan khéng &
ap suét thap thu dwgc 325,0g cdn tong MeOH dang nhua
mau nau dam. Can nay duoc hoa tan trong DCM (500mL x
3), loc phan dung dich thu dwgc dich chiét DCM; phan khéng
tan trong DCM dugc hoa tan trong EtOAc (500mL x 3), loc
thu duwoc dich chiét EtOAc. Sau khi cd quay d€ loai bo dung
moi & &p suat thap thu dwogc can chiét DCM (71,9¢g), cdn chiét
EtOAc (122,49g) va con lai can chiét MeOH la phan khong tan
trong DCM va EtOAc (127,69).

C&n DCM duoc dua 1én cot silica gel, giai li 1an lvot bang
hé dung méi gradient n-hexan-EtOAc (v/v, 100:0 dén 3:1),
hé dung moi gradient DCM-EtOAc (v/v, 15:1 dén 3:1) va hé
dung moi gradient DCM-MeOH (v/v, 9:1 dén 1:2) thu dwoc
10 phan doan (GHT1-GHT10). Phan doan GHT1 (3,4g) duoc
phan tich trén cot silica gel st dung hé dung méi 2%
axeton trong n-hexan thu dugc 5 phan doan (GHT1.1-
GHT1.5). Tiép tuc tién hanh lap lai sic ky cot véi phan doan
GHT1.4 (0,59) trén cét silica gel véi hé dung mdi n-hexan-
axeton (v/v, 50:1) thu dwoc hop chét 1 cé dang chat dau
mau vang (GHT1.4; 0,039).

Phan doan GHT4 (11,99) dwgc phéan tich trén cot silica
gel, st dung hé dung méi gidi li la dung dich n-hexan-
EtOAc-CH,COOH (v/v, 40:1:0,01) thu dugc 4 phan doan
GHT4.1-GHT4.4. Tiép tuc x& ly phan doan GHT4.1 trén cot
silica gel v&i hé dung méi n-hexan-axeton (v/v, 10:1), sau do
tinh ché trén cot silica gel pha dao RP-18 v&i dung moi giai
li MeOH-H,0 (v/v, 5:1) thu dugc hop chat 2 (GHT4.1; 0,829)
c6 dang chat rdn mau vang cam.

Phan doan GHT8 (9,5g) duwoc dua Ién cOt silica gel véi hé
dung moi chay cot la gradient n-hexan-axeton (v/v, 20:1
dén 0:100) thu dwgc 5 phan doan la GHT8.1-GHT8.5. Hop
chat 3 (GHT8.3; 0,47g), c6 dang chat rdn mau vang sang,
thu duoc bang céch tinh ché phan doan GHT8.3 trén cot
silica gel pha d&o RP-18 nhiéu lan st dung hé dung méi
MeOH-H,0 (v/v, 5:1).

Desoxymorellin (1): Chat dau mau vang, *H-NMR (500
MHz, CDCl,) & (ppm): 12,90 (1H, s, OH-6), 7,46 (1H,d,J=7,0
Hz, H-10), 6,66 (1H, d, J = 10,0 Hz, H-4), 5,54 (1H, d, J = 10,0
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Hz, H-3), 5,24 (1H, dd, J = 6,5 & 7,5 Hz, H-27), 4,46 (1H, t,
J=7,0Hz, H-22), 3,51 (1H, dd, J = 6,5 & 5,0 Hz, H-11), 3,35
(2H, m, H-26), 2,59 (2H, d, J = 7,5 Hz, H-21), 2,51 (2H, d,
J=75Hz,H-32), 2,35 (1H, dd, =45 & 13,5 Hz, H-31a), 1,79
(8H,s, H-29),1,73 (3H, s, H-34), 1,69 (3H, s, H-30), 1,46 (3H, s,
H-19), 1,46 (3H, s, H-20), 1,39 (3H, s, H-25), 1,34 (1H,
overlapped, H-31b), 1,31 (s, 3H, H-35), 1,09 (3H, s, H-24). °C
NMR (125 MHz, CDCl,) § (ppm): 203,5 (C-12), 179,6 (C-8),
160,6 (C-6), 157,8 (C-16), 157,5 (C-18), 134,9 (C-23), 133,8
(C-9), 133,8 (C-10), 131,6 (C-28), 126,1 (C-3), 122,2 (C-27),
117,9 (C-22), 115,9 (C-4), 108,3 (C-17), 103,0 (C-5), 100,6
(C-7), 90,5 (C-14), 84,7 (C-13), 83,2 (C-33), 78,4 (C-2), 49,2
(C-32),47,0 (C-11), 30,1 (C-34), 29,1 (C-35), 28,8 (C-21), 28,29
(C-19), 28,26 (C-20), 25,7 (C-30), 25,6 (C-25), 25,5 (C-31), 21,7
(C-26), 18,2 (C-29), 16,7 (C-24).

Axit gambogic (2): Chat rdn mau cam, nhiét dé nong
chay 86 - 89°C, *H NMR (500 MHz, CDCl,) 5(ppm): 12,77 (1H,
s, OH-6), 7,55 (1H, d, J = 7,0 Hz, H-10), 6,66 (1H, d, J = 10,0
Hz, H-4), 6,09 (1H, t, J = 7,5 Hz, H-3), 5,38 (1H, d, J = 10,0 Hz,
H-3), 5,04 (1H, m, H-22, H-32), 3,47 (1H, m, H-11), 3,29 (1H,
dd, J=8,0 & 15,0 Hz, H-31), 3,14 (1H, dd, J =5,0 & 15,0 Hz,
H-31),2,95 (2H,d, J= 7,0 Hz, H-26), 2,51 (1H, d,J =95 Hz, H-
37),2,31 (1H,dd, J=5,0 & 13,0 Hz, H-36), 2,01 (2H, m, H-21),
1,76 (2H, m, H-20), 1,74 (3H, s, H-30), 1,72 (3H, s, H-34), 1,69
(8H, s, H-39), 1,64 (3H, s, H-24), 1,62 (3H, s, H-35), 1,59 (1H,
m, H-20), 1,55 (3H, s, H-25), 1,38 (3H, s, H-19), 1,34-1,36 (1H,
overlapped, H-36), 1,29 (3H, s, H-40). *C NMR (125 MHz,
CDCly) & (ppm): 203,3 (C-12), 178,9 (C-8), 170,2 (C-29), 161,5
(C-6), 157,6 (C-16), 157,4 (C-18), 137,8 (C-27), 135,3 (C-10),
133,4 (C-9), 131,8 (C-23), 131,5 (C-33), 127,8 (C-28), 1245
(C-3), 123,8 (C-22), 122,3 (C-32), 115,9 (C-4), 107,6 (C-17),
102,8 (C-5), 100,5 (C-7), 90,9 (C-14), 84,1 (C-38), 83,8 (C-13),
81,3 (C-2), 49,0 (C-36), 46,8 (C-11), 42,0 (C-20), 29,9 (C-39),
29,3 (C-26), 28,8 (C-40), 27,7 (C-19), 25,6 (C-24), 25,6 (C-35),
25,2 (C-37), 22,7 (C-21), 21,6 (C-31), 20,7 (C-30), 18,2 (C-34),
17,6 (C-25).

Axit isogambogic (3): Chat rdin mau vang sang, nhiét
d6 ndéng chay 88 - 90°C, *H NMR (500 MHz, CDCl) & (ppm):
12,75 (1H, br s, OH-6), 7,55 (1H, dd, J = 25 & 7,0 Hz, H-10),
6,67 (1H, dd, J = 2,5 & 10,5 Hz, H-4), 6,49 (1H, t,J = 7,0 Hz,
H-27), 5,44 (1H, dd, J = 7,0 & 10,5 Hz, H-3), 5,13 (1H, dt,
J=15 & 7,0 Hz, H-32), 5,07 (1H, dt, J = 2,5 & 8,5 Hz, H-22),
3,50 (1H, dt,J =25 & 7,0 Hz, H-11), 3,29 (2H, dd, J =65 &
16,0 Hz, H-31), 2,63 (1H, dd, J = 3,0 & 6,0 Hz, H-26), 2,58 (1H,
d, J = 6,0 Hz, H-26), 2,52 (1H, d, J = 9,5 Hz, H-37), 2,33 (1H,
dd, J = 4,5 & 13,5 Hz, H-36), 2,03 (2H, m, H-21), 1,78 (1H,
overlapped, H-20), 1,73 (3H, s, H-34), 1,71 (3H, s, H-39), 1,66
(3H, s, H-24), 1,65 (1H, overlapped, H-20), 1,65 (3H, s, H-35),
1,55 (3H, s, H-25), 1,38 (3H, s, H-19), 1,36 (3H, s, H-29), 1,34-
1,36 (1H, overlapped, H-36), 1,29 (3H, s, H-40). **C NMR (125
MHz, CDCl,) § (ppm): 202,9 (C-12), 178,8 (C-8), 171,1 (C-30),
1614 (C-6), 157,6 (C-16), 157,4 (C-18), 136,8 (C-27), 135,3
(C-10), 133,4 (C-9), 131,8 (C-23), 131,9 (C-33), 128,9 (C-28),
124,8 (C-3), 1238 (C-22), 122,2 (C-32), 1159 (C-4), 107,9
(C-17), 102,9 (C-5), 100,5 (C-7), 90,7 (C-14), 83,7 (C-38), 83,7
(C-13), 81,3 (C-2), 49,1 (C-37), 46,9 (C-11), 41,9 (C-20), 30,0
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(C-39), 29,1 (C-40), 29,
(C-35), 25,4 (C-36), 22,
(C-25), 11,4 (C-29).
3. KET QUA VA THAO LUAN

Céac hop chat 1-3 dugc phan lap tir can chiét DCM cua
than v cay G. hanburyi bang phuong phép séc ky cot silica
gel va sac ky cét silica gel pha dao RP-18 giai li bang hé
dung moi thich hgp. Cac hgp chat déu hap thu manh anh
sang & budc song 254nm. D kién phé NMR cla cac hgp
chat 1-3 déu co tin hiéu dac trung cda khung xanthone
I6ng prenyl thé vai nhitng tin hiéu twong tw trén pho *H va
3C-NMR. B4 la céc tin hiéu trén pho *H-NMR goi y cho s ¢o
mat clla mét nhém cacbonyl octo-hydroxyl chelat & do
dich chuyén &, 12,75-12,90ppm (1H, s, OH-6); d6 la tin hiéu
clia moét proton olefinic cla mdt don vi cacbonyl a, B-
khong no (&, 7.46-7.55, H-10); d6 la cac tin hiéu ctia mot
cdp proton cla lién két doi trong vong pyran & do dich
chuyén §,5.38-6.67 ppm. Cac tin hiéu trén phé *H-NMR clia
cd ba hop chat con goi y sy xudt hién cia mot vong
bicyclo[2,2,2]octan & do dich chuyén & khoang &, 3,5 (1H,
H-11), 2,3 va 1,3 (H-31 clia hgp chéat 1 hay H-36 clia 2, 3), va
2,5 (1H, H-22 cta 1 hay H-37 cla 2, 3). Biéu nay chirng té ca
ba hgp chat déu chira trong phan t& khung xanthone 16ng,
b6 khung duwgc coi la “dau chi sinh hoc” clia chi Garcinia
[16]. Thém nita, cac tin hiéu cla cac proton olefin trong
nhém 3-metylbut-2-enyl (1H, &, 6,49-4,46) goi y su xudt
hién ctia 2-3 nhém prenyl hodc nhém geranyl thé. Cau tric
cla cac hgp chat phan lap 1-3 duoc chira trén hinh 1.

1 2 Ry=COOH, R, =CH;
3 Ry =CHj;, R,=COOH

Hinh 1. Cau tric cac hop chét 1-3

D@ kién pho *H-, ®C-NMR va HSQC cuia hgp chat 1 cho
thay hop chat nay c6 33 tin hiéu cacbon, trong d6 cé 8
cacbon metyl, 3 cacbon metylen, 7 cacbon methin va 15
cacbon bac 4, trong dé c6 hai cacbon cacbonyl & do dich
chuyén & 2035 va 179.6 ppm twong ng véi hai cacbon
C-12 va C-8 trong khung xanthone 16ng. Ngoai ra, vi tri cla
cac nhom thé trong khung xanthone dwgc xac dinh béi cac
twong tac gitta proton va cacbon trén phé HMBC, bao gom
twong tac cla cac proton clia hai nhém metyl véi C-3;
twong tac cla proton H-26 véi hai cacbon thom C-16, -18
(& lan lwot la 157,8 va 157,7ppm); tvong tac cla proton
H-21 (4, 2,59) v&i cacbon cacbonyl C-12 va v@i cacbon lién
két voi oxi C-14 (& 90.5). Trén co s& phan tich cac dit kién
phd NMR mét chiéu va hai chiéu clia hop chat 1, két hop
vGi so sanh v6i céc tai liéu da cong bd [16], chidng t6i két
luan 1 chinh Ia desoxymorellin.
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D@ kién pho 'H- va *C-NMR clia hgp chat 2 va 3 kha
tvong dong, bao gbm tat ca tin hiéu cla hgp chat 1 ngoai
trlr sy bién mat ctia hai nhém metyl thay vao do la sy xuat
hién tin hiéu cia moét nhém geranyl. Ngoai ra, sy dich
chuyén vé vung tredng thap clia H-26 tir d6 dich chuyén
&, 4,46ppm & hop chat 1 dén &,6,09ppm 6 hop chat 2 va 3
goi y s xudt hién cia mdt nhém hat electron manh &
nhém prenyl nay. Trén pho *C-NMR clia hop chét 2 va 3
cling xuat hién thém so véi hop chat 1 mot tin hiéu cla
cacbon cacbonyl & & lan lvot 1a 170,2 va 171,1ppm. Biéu
nay goi y dén cu tric cda hgp chat da duoc xac dinh la
thanh phan chinh ctia c&c chét trong cay dang hoang do la
axit gambogic. Cac twong tac trén phé COSY clia 2 khang
dinh sy ton tai cia mot nhém geranyl nh¢ vao tuong tac
clia proton & do dich chuyén &, 2,01 (H-21) véi hai tin hiéu
& &, 1,76 va 1,59 (H-20) va 5,04 (H-22). Vi tri clia nhém
geranyl dugc xac dinh nhd twong tac cla proton voi
cacbon trén phé HMBC trong dé cé tvong tac gitra H-19,
-20 véi cacbon C-3. So sanh cac dit kién phé phan tich duoc
V@i cAc tai liéu da cong b [4,17], ching tbi xac dinh 2 chinh
la axit gambogic.

D@ kién pho NMR clia hgp chét 3 cho thdy hop chat nay
c6 day da céac tin hiéu twong ty cac tin hiéu cla axit
gambogic. Tuy nhién, su tach tin hiéu clia proton H-26 & cac
dd dich chuyén &, 2,95 (2H, d, J = 7,0Hz) va 2,63 (1H, dd,
J = 3,0 & 6,0Hz) trong hop chat 3 so voi tin hiéu H-26 trong
hop chat 2 & dé dich chuyén &, 2,58 (1H, d, J = 6,0Hz) goi ¥
dén céc tin hiéu cda mét dong phan cla axit gambogic,
trong do lién két doi gitta C-27 va C-28 c6 cdu hinh E so voi
cdu hinh Z trong axit gambogic. Ngoai ra, sv dich chuyén vé
treong thap tai do dich chuyén &, 6,49 (1H, t, J = 7,0) cla
proton H-27 so véi proton H-27 & &, 6.09 trong 2 va si dich
chuyén vé treong manh clia cacbon C-29 (& 11,4ppm) so vai
cacbon C-30 ctia 2 (& 20,7ppm) cling phu hop véi cdu hinh E
cla lién két doi gilra C-27 va C-28 trong 3. Cac tin hiéu trén
ph6 NOESY clia 3 cling cho thay cac tirong tac xa clia proton
H-29 (8, 1,36) véi hai tin hiéu cong huéng & &, 2,63 va 2,58
(H-26). Khi lién két doi & day co6 cau hinh E thi proton cla
H-26 va H-30 ndm cling phia so véi mét phéng clia lién két
ddi nén gan nhau trong khéng gian, do vay & day xuéat hién
twong tac NOESY. biéu nay khong xay ra néu cau hinh clia
lien két doi & day 1a Z vi khi d6 hai nhém nay s& nam khéc
phia nhau trong khéng gian. Twong tdc NOESY gilra H-26 va
H-29 clia hop chét 3 dwgc thé hién trong hinh 2.

Nhu vay, tvong tac trén phd NOESY gilp ching minh
cdu hinh E cua lién két doi gilta C-27 va C-28 la phu hop.
Dua vao két qua phan tich phd két hop véi tham khao tai
lieu [18], chung tdi quy két hgp chat 3 chinh la axit
isogambogic.

Cac hop chat 1-3 da dugc cong bd cd nhiéu hoat tinh
sinh hoc quan trong. Hop chat 1 da dwoc thir nghiém hoat
tinh gay doc t€ bao trén dong té bao HELa va HEL, két qua
cho thdy 1 thé hién hoat tinh rdt manh véi gia tri IC;,
0,39ug/mL [4]. Cac hgp chét 1-3 cling thé hién hoat tinh
gay doc té bao trén nhiéu dong té bao ung thv nhu dong
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té bao ung thuv bach cau K562 (K562/S) va dong té bao
khang doxorubicin K562 (K562/R) [19], ung thu va MCF-7,
ung thw dai trang HT-29, ung thu bach cau HL-60, ung thw
gan Hep-G2, ung thu phdi A549, ... [20-21].
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Hinh 2. Tuong tac NOESY gitta H-29 va H-26 ctia hop chat 3
4. KET LUAN

Tir dich chiét diclometan cta than vd cay Garcinia
hanburyi Hook f. thu mua & dao Phi Quéc - Kién Giang da
phan lap va xac dinh cu trdc clia ba xanthone 16ng prenyl
thé la deoxymorellin (1), axit gambogic (2) va axit
isogambogic (3). Cac hgp chat nay da duwgc cong bd trong
cac tai lieu tham khdo cé nhiéu hoat tinh sinh hoc quan
trong. Day la lan dau tién thanh phan héa hoc cla than vo
cay Garcinia hanburyi dwgc nghién ctru & Viét Nam.
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