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TOM TAT

Chi Garcinia thudc ho Bua (Clussiaceae) véi khoang 40 loai phan bé rong réi trén thé gisi. Trong y
hoc c8 truyén An d6, nudc sdc vé trai bua lam thudc chita dau bung, tiéu chay, ly, ngoai ra con st
dung chira bénh hoang dan (vang da); cao chiét ethanol tir 13, tréi c6 tac dung giam can. Theo dong
y Viét Nam, vo cdy Buia co tinh san da va hoi ddng, mat, hoi doc, c6 tac dung tiéu viém, ha nhiét,
lam san da, han vét thuong. Nhiéu nghién cu dugc tinh tap trung trén hoat tinh chéng bénh dai
thao dudng tir cac loai thudc chi nay va cling da cé mot s6 san phdm dugc thuong mai hoa. Cac
nghién ctiu thanh phan héa hoc ctia loai nay cho thay cay chiia cac hop chat flavonoid, xanthone,
biflavonoid, dan xuat biphenyl va benzophenone. Tur phan doan 4 cao ethyl acetate cla vo trai
Bla déng (Garcinia schomburgkiana), bon hgp chat flavone va hai hgp chét flavonol gan duong
da dugc phan lap. Tu dir liéu phé 1D va 2D-NMR, cdu tric hda hoc clia séu hgp chat da ducc xac
dinh la quercetin (1), kaempferol (2), luteolin (3), cirsiliol (4), quercetin 3-O-B-D-glucopyranoside
hay isoquercetin (5) va quercetin 3-O-a-L-rhamnopyranoside (6). Day la lan dau tién cac hop chéat

(1), (3-6) dugc phan lap ti vo trai Bla dong Garcinia schomburgkiana.
Tu khoa: Blia d6ng (Garcinia schomburgkiana), flavone, flavone glycoside

GIGI THIEU

Garcinia 13 mdt trong nhiing chi 16n nhét ctia ho Bua
(Clussiaceae) bao goém khoang 40 loai!. Cay thudng
moc hoang va dugc trong nhiéu 6 mién ndi. 3 viet
Nam, ciy phan bé 6 Quang Ninh, Tuyén Quang, Bic
Kan, Thai Nguyén, Bic Giang, Phu Tho, Vinh Phic,
Ha Noi, Ninh Binh, Thanh Héa, Nghé An, Quang Tri,
Thita Thién Hué, Da Nang, Quang Nam... Theo gido
su Pham Hoang H9, & Viét Nam, chi nay c6 29 loai
va 1a chi 16n nhét!. Cic nghién ctu héa hoc trudc
day vé cay thudc chi Garcinia cho thdy day 1a nguon
cung cip chu yéu céc xanthone, biflavonoid, dan xuit
biphenyl, benzophenone, véi nhiéu hoat tinh sinh hoc
dang chu y nhu chéng tdc nhéan giy bénh nhiém trung
ké ca virus HIV, khang ung thu, s6t rét, viém nhiém,
kiét Iy, nhuan trang, tic ché hoat dong ctia mot s6 en-
zyme va nhiéu hoat tinh sinh hoc khac>*.

Bita dong c6 tén khoa hocla Garcinia schomburgkiana
Pierre (tén tiéng Thdi 1 Ma-dan) c¢6 14, ré va qua
da dugc st dung lam thudc lam thudc nhuén trang,
thudc b6 mdu kinh nguyét va chita bénh dai théo
dudng?. Céc hop chét im thiy trong than cay G.
schomburgkiana dugc danh gid c6 kha nang tic ché t&
bao ung thu d6i véi cac dong t€ bao ung thu cta con
nguoi, bao gom dai trang (SW620), v (BT474), gan
(HepG2), da day (KATO-III) va cac dong t€ bao ung
thu phéi (CHAGO) >4,

VAT LIEU VA PHUONG PHAP

Péi tuogng nghién cuu

Trai clia ciy Blia dong dugc thu hai tai Quang Binh,
Viét Nam vao thdng 8 ndm 2018 va dugc dinh danh
bdi nha thuc vat hoc V6 Vian Chi. Mau tiéu ban thuc
vat (ma SGU-A010) dugc luu trii tai Khu thi nghiém
thuc hanh, Truéng Dai hoc Sai Gon. Sau khi thu hai,
mau dugc rtia sach, phoi kho, nghién thanh bot, ngdm
chiét v6i ethanol 6 nhiét d6 phong.

Héa chat va thiét bi

Phd cong hudng ti hat nhan do trén mdy Bruker
Avance (400 MHz cho phd "H-NMR va 100 MHz cho
ph8 3C-NMR, va 500 MHz cho ph3 'H-NMR va
125 MHz cho phé '*C-NMR). Phé ESIMS dugc do
trén mdy Bruker microOTOF Q-II. Séc ky cét (SKC)
sti dung silica gel 60 (0.040-0.063 mm, Merck), silica
gel RP-18 (Merck) va Sephadex LH-20 (GE Health-
care). Sic ky 16p mong stt dung ban mong silica gel
Fys4, silica gel 60 RP-18 Fp45 (Merck), thudc thit hién
vét la dung dich sulfuric acid 20%, gia nhiét. Cac héa
chit dung cho qué trinh chiét va sic ky 1a ethanol
(EtOH), methanol (MeOH), n-hexane, chloroform
(CHCIy), ethyl acetate (EtOAc) va acetone (dugc cung
cdp boi hang Chemsol).

Trich ddn bai bdo nay: Tri N H, Tuyét N T A, Lién D T M. Sau hgp chat flavonoid phan lap tir cao ethyl
acetate cla vo trai Bita dong (Garcinia schomburgkiana). Sci. Tech. Dev. J. - Nat. Sci.; 6(3):2167-2172.
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Chiét xuat va phan lap

Vo trai bia dong tuoi (15,0 kg) rtia sach, phoi kho &
nhiét d6 phong, xay thanh (2,0 kg) bot kho. Bot kho
dugc ngdm véi ethanol (5 x 12 lit) & nhiét d6 phong,
thu héi dung mdi duéi ap sudt thap thu dugc cao tho
ethanol (450,0 g). Tién hanh chiét long - long phéin
cao tho véi cdc dung mai n-hexane, EtOAc thu dugc
cac cao thanh phén ldn lugt 1a cao n-hexane (100,6 g),
cao EtOAc (131,3 g) va phan dich ethanol-nuéc con
lai. Cao EtOAc dugc tién hanh sic ky cot silica gel pha
thuong véi hé dung moi n-hexane-EtOAc c¢6 do phan
cuc tang dan (9:1-0:10), sau d6 EtOAc-MeOH (10:0-
0:10) thu dugc 10 phan doan, (EA1-EA10). Tiép tuc
sic ky cot phan doan EA4 (8,0 g) thu dugc ndm phan
doan phu (EA4.1-EA4.5). SKC silica gel phan doan
phu EA4.1 (1,3 g) v6i hé dung moi gidi ly n-hexane—
EtOAc (7:3), va SKC silica gel pha dao RP-18 véi hé
3 (11,0 mg) va4 (18,0 mg). Phin doan phu EA4.2 (1,2
gdugc sac ky cot nhiéu 14n véi hé dung moi giai ly n-
hexane-EtOAc (7:3), két hgp véi sdc ky gel Sephadex
LH-20 giai ly v6i CHCl3-MeOH (1:4), thu dugc hgp
chat1 (16,0 mg) va 2 (21,0 mg). Phin doan phu EA4.5
(1,0 g) dugc sdc ky cot nhiéu lan véi hé dung moi
gidi ly n-hexane-EtOAc (1:1), két hop véi sic ky gel
Sephadex LH-20 gidi ly v6i CHCl3-MeOH (1:4), thu
dugc hgp chat 5 (9,0 mg) va 6 (24,0 mg).

Quercetin (1): bot v6 dinh hinh, mau vang, tan trong
dung moi acetone.

Kaempferol (2): bot vo6 dinh hinh, mau vang, tan
trong dung moi acetone.

Luteolin (3): bot vo dinh hinh, mau vang, tan trong
dung moi methanol.

Cirsiliol (4): bot vo dinh hinh, mau vang, tan trong
dung méi methanol.

iso-

Quercetin ~ 3-O-fB-D-glucopyranoside

quercetin (5): bot v dinh hinh, mau vang, tan trong

hay

dung méi methanol.

Quercetin 3-O-a-L-rhamnopyranoside (6): bot vo
dinh hinh, mau vang, tan trong dung moi methanol.
Cacdiliéu phd '3 C-NMR va' H-NMR dugc trinh bay
trong Bang 1 va Bang 2.

KET QUA VA THAO LUAN

Tt phan doan 4 cao EtOAc ctia vo trai Biia dong, bang
céc ky thuét sic ky da phéan lap dugc sdu hgp chit
(Hinh 1).

Hgp chit 1:

Phd '3C-NMR ctia hgp chét 1 xudt hién 15 tin hiéu
cua 15 carbon trong vung tit 93-176 ppm, trong d6 c6
mot tin hiéu ctia mot carbon carbonyl tiép cach tai 8¢
175,8 (C-4), 14 carbon thom bao gém hai carbon td
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1. OH H OH OH
2. OH H OH H

3 H H OCH; OH
4 H OCH; OCH; OH
5 OGlc H OH OH
6: O-RhmH CH OH

Hinh 1: C4u tric h6a hoc cla cac hgp chat 1-6.

cip (8¢ 121,9; C-1' va §¢ 103,0; C-10), bay carbon td
cdp ndi voi oxygen va nam carbon loai methine.Phé
I'H-NMR ctia hgp chét 1 cho sau tin hiéu cong hudng,
trong d6 ¢ tin hiéu ctia mét nhom ~-OH kiém ndi [S g
12,48 (1H, s, 5-OH)] va nam tin hiéu cia ndm proton
trén hai vong benzene gém ba tin hiéu ctia ba proton
vong B tam hodn [y 7,67 (d,] = 2,5 Hz, H-2'), 7,54
(dd,] =8,5;2,0 Hz, H-6'), 6,88 (d, ] = 8,5 Hz, H-5)]
va hai tin hiéu ctia hai proton ghép cip meta ctia vong
A [8y 6,40 (d,] =2,0 Hz, H-8), 6,18 (d,] =2,0 Hz,
H-6)]. Két hop v6i dit liéu phé 'H va '3C-NMR, hop
chét 1 ¢6 thé la mot flavonoid c6 khung flavone-3-ol
v6i nam nhom thé hydroxyl.

So séanh dit liéu phé NMR ctia hgp chét 1 véi hgp chét
quercetin® do trong cting dung méi DMSO-dg cho
théy c6 su tuong hop nén cu truc héa hoc hgp chit
1 dugc dé€ nghi l1a quercetin.

Hgp chit 2:

Phé 13C-NMR cta hgp chit 2 cho 13 tin hiéu cong
hudng ting véi 15 carbon. Trong d6, c6 mot carbon
carbonyl tiép cach (¢ 175,8, C-4), 14 carbon thom
trong vung ti 93-164 ppm va sau carbon loai me-
thine.

Phé "H-NMR ctia hop chét 2 cho nam tin hiéu cong
hudng ting véi sau proton, trong do6 cé tin hiéu ctia
moét nhém -OH kiém néi [6y 12,46 (1H, s, 5-OH)]
va bon tin hiéu ctia sdu proton trén hai vong benzene
g6m hai tin hiéu ctia bén proton vong B 1,4-nhi hodn
[8y 8,04 2H, d, ] = 9,0 Hz, H-2',6'); 6,93 (2H, d,
J = 8,5 Hz, H-3',5')] va hai tin hiéu ctia hai proton
ghép cdp meta cta vong A [8y 6,44 (s, H-8); 6,19 (s,
H-6)]. Tt dii liéu phd ndi trén, hgp chit 2 ¢ thé 1a
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mot flavonoid c¢6 khung flavone-3-ol véi bén nhom
thé hydroxyl.

So sénh dit liéu phé ' H-NMR ctia hop chit 2 véi hop
chit kaempferol ©® do trong cting dung mdi DMSO-dg
théy co sy tuong hop. Vay cdu tric héa hoc hop chit
2 dugc dé nghi la kaempferol.

Hgp chit 3:

Phd 'H-NMR ctia hop chét 3 ngoai séu tin hiéu cong
hudng giéng hgp chét 1 thi c¢6 nhiéu hon hgp chit
1 mot proton methine tai §56,67 (1H, s, H-3). Phé
I3C-NMR ctia hgp chét 3 ciing cho 15 tin hiéu cong
hudng, trong d6 nhi€u hon hgp chit 1 mot nhém me-
thine nhung lai it hon 1 mét carbon tii cap.

So sanh dit liéu phS 'H-NMR va '3C-NMR ctia hgp
chit 3 v6i hop chit luteolin’ trong cling dung moi
DMSO-dg thay c6 su tuong hgp, nén ciu tric héa hoc
hop chit 3 dugc dé nghi 14 luteolin.

Hgp chit 4:

PhS 'H-NMR ctia hop chat 4 thé hién ngoai nim
tin hiéu cong hudng ctia ba proton vong B 1,3,4-tam
hodn, ctia hai proton olefine thom ghép cip meta ctia
vong A gidng v6i hgp chit 1, thi con xudt hién mot
tin hiéu mii don cdng hudng tai 6y 6,67 (H-3) va
séu proton cta hai nhém methoxy tai 6y 3,90 (3H,
s, 7-OCH3) vi 3,72 (3H, 5, 6-OCH3). Phd 3C-NMR
ctia hgp chét4 ciing cho 15 tin hiéu cong hudng giong
quercetin, ngoai ra con xudt hién hai tin hiéu carbon
ctia hai nhém methoxy tai ¢ 60,0 (6-OCH3) va 8¢
56,4 (7-OCH3) chiing t6 hai nhém hydroxyl da dugc
thay thé bdi hai nhém methoxy trong phén ti cuia 4.
So sanh dit liéu phS 'H-NMR va '3C-NMR ctia hgp
chdt 4 véi hop chit cirsiliol® trong cling dung méi
DMSO-dg cho thiy sy tuong hop, viy ciu tric héa
hoc hop chit 4 dugc dé nghi 1a cirsiliol.

Hop chat 5:

Hop chét 5 phan lap dugc ¢ dang bot v dinh hinh
mau vang. Ph6 1H-NMR cua 5 thé hién ngoai céc tin
hiéu cong hudng dac trung cho khung sudn quercetin
giong dang phd ctia 1 con ¢ thém sy xuit hién cta
mot proton anomer v6i hing s6 ghép 16n [6y 5,45 (d,
J = 7,5 Hz, H-1")].

So sénh dii liéu phé 13C-NMR ciia hop chit 5 v6i hop
chit 1 ¢6 thé nhan thdy phd 13C ctia hgp chit 5 ngoai
15 tin hiéu cdng hudng ting véi 15 carbon clia phan
aglycone, con xudt hién thém sau tin hiéu cong hudng
clia mot don vi dudng gdm mot carbon anomer C-1"
(8¢ 100,9), bén carbon oxymethine va mot nhém -
CH2-OH (8¢ 60,9; C-6"). Dua trén do dich chuyén
héa hoc trén phd NMR, phén ti dudng dugc xdc dinh
1a glucose vdi hing s6 ghép spin ctia proton anomer 1a
7,5 Hz chiing t6 don vi dudng glucose c6 cdu hinh .
Thém vao d6, phd 13C-NMR ctia 5 cho thdy tin hiéu
C-3 cuia aglycon xudt hién & ¢ 133,3 ppm thay vi ¢

135,7 ppm nhu trong truong hop cua 1, diéu nay cho
théy don vi dudng glucose sé gin vao aglycone tai vi
tr{ C-3, diéu nay dugc tai khing dinh dya vao tuong
quan tii H-1" dén C-3 (S¢ 133,3) trén phé hai chiéu
HMBC.

So sanh di liéu phd I3C-NMR ctia 5 véi quercetin 3-
0-B-D-glucopyranoside® thiy c6 sy tuong hgp, vay
cdu tric héa hoc hgp chit 5 duge dé nghi la quercetin
3-0-f-D-glucopyranoside hay isoquercetin.

Hgp chat 6:

Hop chit 6 phan lap dugc & dang bot vo dinh hinh
mau vang. K&t hgp so sanh di liéu phd g va 3C-
NMR ctia hgp chit 6 v6i hgp chit 5 c6 thé két ludn
hgp chit 6 cling 14 mdt quercetin glycoside. So véi
hgp chét 5, phd I3C-NMR ctia 6 cing thé hién 21 tin
hiéu carbon bao gom 15 tin hiéu cong hudng ting véi
15 carbon ctia phédn aglycone va sau tin hiéu ciia mot
don vi dudng. Diém khac biét 1a déi véi 5, tin hiéu
ctia proton anomer ctia don vi duong glucose c6 hing
s6 ghép 16n (7,5 Hz), thi trén phé 'H-NMR cta 6, tin
hiéu anomer nay thé hién 1a m¢t mai déi v6i hing s6
ghép nho [dy 5,25 (d, ] = 1,0 Hz, H-1¢¢)], diéu nay
chiing to day la moét don vi duong rhamnose. Tuong
quan HMBC ctia proton anomer véi carbon olefine td
cdp C-3 (8¢ 134,1) giup dé nghi don vi dudng rham-
nose gdn véi phén aglycone quercetin tai C-3. Bén
canh dd, tuong quan HMBC ctia proton methine H-8
vOi C-6 (8¢ 98,9) va C-7 (8¢ 165,1), va clia proton H-
6 v6i C-8 (8¢ 93,7) va C-7 (8¢ 165,1) gitip xdc dinh
cdu tric clia vong A.

Dua trén nhiing dii liéu ph6 NMR va két hgp so sanh
v6i tai liéu tham khao '°, hop chit 6 dugc dé nghi Ia
quercetin 3-O-o-L-rhamnopyranoside.

KET LUAN

Tu phan doan 4 cao ethyl acetate clia vo trdi ta
dong, sau hgp chét tinh sach da dugc c6 lap va
xdc dinh cdu tric hoa hoc bing phé cong hudng
ti hat nhan NMR gém quercetin (1), kaempferol
(2), luteolin (3), cirsiliol (4), quercetin 3-O-f3-D-
glucopyranoside hay isoquercetin (5) va quercetin 3-
O-o-L-rhamnopyranoside (6). Pay 1a lan ddu tién
nam hop chét (1), (3), (4), (5) va (6) dugc phan lap
ti loai Biia dong. Nhiing két qua trén sé dong gop
nhiing kién thtc hiiu ich vé thanh phan hoéa hoc cho
loai Garcinia schomburgkiana.

DANH MUC CAC TU VIET TAT

d: mii d6i (doublet)

dd: miii d6i-doi (doublet of doublets)

HMBC: Heteronuclear multiple Bond correlation
m: mii da (multiplet)

NMR: Nuclear magnetic resonance
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Bang 1: Dit liéu phé '>C-NMR ctia cac hgp chat 1-6 do trong dung méi DMSO-d;.

TT 1¢ pa 3b

2 146,8 146,7 164,1
3 135,7 135,5 102,9
4 175,8 175,8 181,6
5 160,7 156,1 161,5
6 98,1 98,1 98,8
7 163,9 163,8 163,9
8 93,3 93,4 93,8
9 156,1 160,6 157,3
10 103,0 102,9 103,7
r 121,9 121,6 121,5
2 115,0 129,4 113,4
3 145,0 115,4 145,7
g 147,7 159,1 149,7
5 115,6 115,4 116,0
6 119,9 129,4 119,0
P

5

5

e

5

p

6-OCHj3

7-OCHj3

4P 54 6“
6c, ppm
164,3 156,1 157,1
102,7 133,3 134,1
182,1 177,4 177,6
152,1 161,2 161,3
131,9 98,7 98,9
158,6 164,4 165,1
91,4 93,5 93,7
152,6 156,3 156,5
105,1 103,9 103,5
121,5 121,1 120,9
113,5 115,2 115,6
145,8 144,8 145,2
149,8 148,5 148,5
116,0 116,2 115,4
119,1 121,6 121,1
100,9 101,8
74,1 70,5
76,5 70,4
69,9 71,3
77,5 70,1
60,9 17,5
60,0
56,4

s: mili don (singlet)
t: mui ba (triplet)

XUNG POT LO1iCH

Nhoém tac gia tuyén b6 khong c6 xung dot lgi ich,

PONG GOP CUA TAC GIA

Tac gid Nguyén Hiu Tri tdng hop tai liéu, chiét tach
va phan lap cic hgp chit. Tic gia Nguyén Thi Anh
Tuyét, D6 Thi My Lién xac dinh cdu tric, viét ban thao
va hoan thién ban thao. Tat ca cac gia da doc va chép
nhan ban théo cudi cling.

Corresponding author: liendo.ieet@sgu.edu.vn

Dé tai dugc thuc hién dudi sy hé trg ctia Trudng Dai
hoc Sai gon, ma s6 dé tai: CSB2021-16.
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Bang 2: Dit liéu phé 'H-NMR ctia cac hop chit 1-6 do trong dung méi DMSO-dj,

TT i@ pa 3b 4P 54 64
oy (J, Hz), ppm
3 6,67 (s) 6,69 (s)
6 6,18 (d, 2,0) 6,19 (s) 6,19 (s) 6,20 (d, 2,0) 6,17 (d, 1,5)
8 6,40 (d, 2,0) 6,44 (s) 6,44 (s) 6,81 (s) 6,41 (d, 1,5) 6,35 (d, 1,5)
2 7,67 (d, 2,5) 8,04 (d, 9,0) 7,40 (s) 7,42 (s) 7,58 (d, 1,5) 7,29 (d, 2,0)
3 6,93 (d, 8,5)
5 6,88 (d, 8,5) 6,93 (d, 8,5) 6,89 (d, 8,4) 6,89 (d, 8,8) 6,84 (d, 9,0) 6,85 (d, 8,0)
6 7,54 8,04 (d, 9,0) 7,42 (d,9,2) 7,42 (s) 7,57 7,25
(dd, 8,5; 2,0) (dd, 7,5;2,0)  (dd, 8,0; 2,0)
1 5,45 (d, 7,5) 5,25 (d, 1,0)
2” 330 - 3,50 398
(m) (dd, 3,0; 1,5)
3” 330 - 3,50 3,50
(m) (dd, 9,5; 3,5)
4” 330 - 3,50 3,14
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Six flavonoids from the ethyl acetate extract of the pericarp of
Garcinia schomburgkiana

Nguyen Huu Tri', Nguyen Thi Anh Tuyet?, Do Thi My Lien'”

ABSTRACT
Garcinia is a genus of Clusiaceae, distributed throughout tropical Asia, Africa, New Caledonia, Poly-
" : nesia, and Brazil. In traditional medicine, the fruits of Garcinia have been utilized in infusions for
Use your smartphone to scan this treating wounds, ulcers, and dysentery. Extracts of the pericarp and seeds of Garcinia have demon-
QR code and download this article strated antioxidant, anti-inflammatory, leishmanicidal, and antiprotozoal activities. Garcinia plants

contained a broad range of biologically active metabolites which, in the last few decades, have
received considerable attention due to the chemical compositions of their extracts, with com-
pounds possessing beneficial effects in several diseases. These species provide a rich natural source
of bioactive compounds with relevant therapeutic properties and anti-inflammatory effects, such
as flavonoid, xanthone, biflavonoid, biphenyl derivaties, and benzophenone. This paper demon-
strated the relevance of the genus as a rich source of compounds with valuable therapeutic proper-
ties, with potential use in the prevention and treatment of nontransmissible chronic diseases. Phy-
tochemical investigation on the fraction EA4 from the ethyl acetate extract of the pericarp Garcinia
schomburgkianna led to the isolation of six flavonoid compounds such as quercetin (1), kaempferol
(2), luteolin (3), cirsiliol (4), quercetin 3-O-B-D-glucopyranoside or isoquercetin (5) and quercetin
3-O-a-L-rthamnopyranoside (6). Their chemical structures were elucidated by 1D, 2D-NMR as well
as compared with the literatures. Compounds (1), (3), (4), (5), (6). were isolated for the first time
from the species Garcinia schomburgkiana collected at Quang Binh province, Vietnam.
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