Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Tu' nhién, 5(2):1231-1238

Open Access Full Text Article

Bai nghién ciiu

Flavonoid tir vo cay bita Lanessan (Garcinia lanessanii Pierre)

Nguyén Thi Thao Ly"2”*, Tran Lé Thai'?, Bui Ngoc Diing'-2, Bui Quoc Thai''2, Nguyén Thi Lé Thu'-,
Nguyén Diéu Lién Hoa'2, Nguyén Tri Hiéu'2

Use your smartphone to scan this
QR code and download this article

TOM TAT

Bla Lanessan (Garcinia lanessanii Pierre) la mot loai thudc chi Garcinia, ho Bua (Guttiferae hay Clu-
siaceae). O Campuchia, dan gian thudng st dung cay nay dé tri viém hong va sau rang. Tuy nhién
cho dén nay chua cé nghién ctiu nao vé thanh phan hoa hoc cling nhu hoat tinh sinh hoc cta loai
nay dugc cong bé. Nham gdép phéan cung cap nhimg hiéu biét vé mat héa hoc clia chi Garcinia &
Viét Nam, chdng toi da tién hanh nghién cliu thanh phan héa hoc clia cay bia Lanessan (G. lanes-
sanii). Vo cay dugc thu hai & riing quéc gia Lo Go — Xa Mat, huyén Tan Bién, tinh Tay Ninh, dugc
phai kho, xay nhuyén va trich bang Sohxlet lan luot bang cac dung méi: n-hexane, chloroform va
ethyl acetate, thu héi dung moi dudi dp suat kém thu dugc cac cao tuong Ung. Thuc hién sac ky
cot két hop vai séc ky ban mong cao ethyl acetate clia vé cay bla Lanessan (G. lanessanii) trén
silica gel pha thudng, pha ddo RP-18 va Sephadex LH-20 véi nhimng hé dung méi thich hop, bén
dan xuat flavonoid da dugc phan lap. Dua vao két qua phan tich phd 1D va 2D NMR, két haop so
sanh vdi tai liéu tham khao, cdu tric clia cac hgp chat dugc xac dinh, bao gém mot flavanone la
naringenin (1), hai biflavone la volkensiflavone (2) va GB-2 (3), cing vSi mét biflavone glycoside la
volkensiflavone-7-O-rhamnopyranoside (4). Cac hop chat nay lan dau dugc tim théy trong cay bua
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MG PAU

Garcinia 1a mot chi 16n cta ho Btia (Clusiaceae hay
Guttiferae) v6i khoang 450 loai, phan bd chu yéu &
viing nhiét d6i nhui Péng Nam A, nam Trung Qudc,
An D¢ va chau Phi. O Viét Nam, chi nay c6 khoang
30 loai v6i nhiéu ting dung trong y hoc dan gian dé tri
ndn mua, sung tdy, kiét ly, tiéu chdy man tinh, khang
viém. Bua Lanessan (Garcinia lanessanii Pierre) la
mot loai than g6, phin bs chu yéu ¢ ban dio Dong
Duong. Loai nay van chua dugc nghién ctiu thanh
phan héa hoc trén thé gi6i -3,

VAT LIEU VA PHUONG PHAP

Péi tuong nghién ctiu

Vo cay buia Lanessan dugc thu hai tai vudn Quéc gia
Lo Go-Xa Mat, huyén Tén Bién, tinh T4y Ninh va
dugc TS. Pang Van Son (Vién Sinh hoc Nhiét d6i TP.
HCM) dinh danh 13 Garcinia lanessanii Pierre. Mau
cay dugc phoi kho, xay nhé (1,8 kg), trich néng bing
b chiét Soxhlet v6i methanol, thu h6i dung moéi dugc
cao methanol (489,8 g). Tién hanh chiét pha rin cao
methanol 1an lugt v6i n-hexane, chloroform réi ethyl
acetate. Thu h6i dung moi dudi dp sudt kém bang may

cb quay thu dugc cac cao tuong tng.

Héa chat va thiét bi

Ph§ cong hudng ti hat nhan (NMR) ghi trén mdy
Bruker AV [500 MHz ('H) va 125 MHz (13C)] véi
acetone-dg hodc DMSO-dg 14 dung méi, dugc hiéu
chinh dya trén d¢ dich chuyén héa hoc ctia dung moi
st dung4.

Séc ky cot (SKC) dugc thuc hién trén silica gel pha
thuong (40-60 pum, Merck), pha ddo RP-18 (40-63
um, Merck), Sephadex LH-20 (GE Healthcare). Sic
ky 16p mong dugce thuc hién trén ban silica gel (60 um,
Merck) va RP-18 (Merck). Céc cdu ti trén ban mong
dugc phét hién bing dén tit ngoai, cho vao binh dung
iod, phun xit v6i dung dich FeCl3/EtOH (d€ phat hién
hgp chat phenol) hodc phun xit véi dung dich acid
H,SO4/EtOH r6i nung néng ban & khoang 120 °C
trong 3-5 phut.

T4t cd dung moi stt dung d€ phan lap hgp chit déu
dugc chung cit lai.

Chiét xuat va phan lap

SKC cao ethyl acetate (22,0 g) trén silica gel (n-
hexane-acetone, 0-100%) thu dugc 10 phan doan
(E1-E10). SKC phan doan E3 (70,4 mg) trén silica
gel (n-hexane-EtOAc, 0-100%) thu dugc 5 phan doan
(E3.1-5). Tinh ché phan doan E3.3 (30,5 mg) bing
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SKC trén silica gel (n-hexane-acetone, 30-100%) thu
dugc 1 (5,3 mg).

SKC phén doan E5 (1,1 g) trén silica gel (n-hexane-
EtOAc, 0-100%) thu dugc 10 phan doan (E5.1-10).
Tiép tuc SKC phén doan E5.7 (184,0 mg) trén silica
gel (n-hexane-acetone, 0-100%) thu dugc 13 phan
doan (E5.7.1-13). Tinh ché phan doan E5.7.9 (82,3
mg) trén RP-18 (H,O-MeOH, 50-100%) rdi sic ky
loc gel trén Sephadex LH-20 (CHCl3-MeOH, 50%)
thu dugc 2 (22,4 mg). SKC phéan doan E6 (1,6 g) trén
silica gel (n-hexane-EtOAc, 0-100%) thu dugc 5 phan
doan. SKC phan doan E6.3 (466,5 mg) trén silica gel
(n-hexane-acetone, 0-100%) thu dugc 3 phan doan.
SKC phén doan E6.3.2 (38,6 mg) trén RP-18 (H,O-
MeOH, 50-100%) thu dugc 5 phan doan (E6.3.2.1-
5). Tinh ché E6.3.2.2 (6,6 mg) bang SKC trén RP-18
(HpO-acetone, 50-100%) thu dugc 3 (5,0 mg).
Phan doan E9 (1,89 g) dugc SKC trén silica gel (n-
hexane-acetone, 30-100%) thu dugc 15 phan doan
(E9.1-15). SKC phan doan E9.13 (503,5 mg) trén sil-
ica gel (n-hexane-acetone, 20-100%) thu dugc 4 phan
doan (E9.13.1-4). Phan doan E9.13.3 (43,2 mg) dugc
tinh ché bing SKC trén silica gel (CHCl3-MeOH, 0-
30%) thu dugc 4 (3,6 mg).

KET QUA VA THAO LUAN

Tt cao ethyl acetate ctia vo ciy bita Lanessan, bon hgp
chét (1- 4) dugc phan lap (Hinh 1).

Hgp chat 1: bot mau vang nhat, cho phan tng duong
tinh v6i thu6c thii FeCl3/EtOH chiing to hop chét nay
la mdt dan xuét phenol. Phé I'H NMR (Bang 1) cho
cdc tin hiéu cong hudng ting v6i mot nhom hydroxy
kiém néi [8y 12,17 (1H, s, 5-OH)], hai proton huong
phuong ghép cap meta [0y 596 (1H, d, ] = 2,0 Hz,
H-6) va 5,95 (1H, d, ] = 2,0 Hz, H-8)], hai cip pro-
ton huong phuong ghép cip ortho [8y 7,38 (2H, d, |
= 8,6 Hz, H-2' va H-6') v 6,90 (2H, d, ] = 8,6 Hz, H-
3’ va H-5')], mot proton cia nhém oxymethine [y
5,45 (1H, dd, J = 12,9 va 2,9 Hz, H-2)] va hai pro-
ton methylene mang nhém rut dién tt [6g 3,18 (1H,
dd, J = 17,1 va 12,9 Hz, H,-3) va 2,73 (1H, dd, J =
17,1 va 2,9 Hz, Hy,-3)]. Ph3 13C NMR (Bang 1) cho
cac tin hiéu cong hudng ting véi 15 carbon bao gobm
mot carbon carbonyl [d¢ 197,3 (s, C-4)], 12 carbon
huong phuong trong d6 c6 4 carbon mang oxygen [ ¢
167,4 (s, C-7); 165,4 (s, C-5); 164,4 (s, C-9) va 158,8
(s, C-4")], mot carbon ctia nhém oxymethine [S¢ 80,0
(d, C-2)] va mét carbon nhém methylene [8¢ 43,6 (t,
C-3)]. Tu céc s6 liéu phd trén, c6 thé dy doan hgp
chat nay 1a mot dan xuét flavanone mang mot vong
benzene 1,2,3,5-tt hodn va mot vong benzene 1,4-nhi
hoan. So sanh s liéu phé trén véi tai liéu tham khao”
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xdc dinh dugc hgp chit nay 1a naringenin (1), mot fla-
vanone dugc tim thdy trong nhiéu loai thuc vat béc
cao va 1a tién chét sinh t6ng hop nén cdc dan xuét
flavonoid.

Hgp chit 2: gum mau vang, cho phan ting duong tinh
v6i thudce thit FeCl3/EtOH nén hgp chit nay cing la
mot dan xudt phenol. Phd 'H NMR (Bang 1) cho
céc tin hiéu cdng hudng tng v6i mét proton olefin
c6 1ap [y 6,56 (1H, s, II-H-3), hai vong benzene 1,4-
nhi hoan [y 6,48 (2H, d, ] = 7,8 Hz, II-H-3' va II-H-
5); 6,53 (2H, d, J = 7,7 Hz, I-H-3/ va I-H-5'); 7,08
(2H, d,J = 8,5 Hz, I-H-2' va -H-6') va 7,70 (2H, d,
J =79 Hz, II-H-2' va II-H-6')], mdt vong benzene
1,2,3,5-tt hodn [0y 5,98 (1H, d, J = 2,0 Hz, I-H-6) va
6,00 (1H, d, J = 2,0 Hz, I-H-8)], mét vong benzene
1,2,3,4,5-ngt hoan [y 6,18 (1H, s, II-H-6)] va hai
nh6ém methine ndm trong viing gidm chin manh [dy
4,91 (1H,d,J = 12,1 Hz, I-H-3)va5,70 (1H,d, ] = 11,6
Hz, 1-H-2)]. Ph3 '3C NMR (Bang 1) cho thdy hop
chét c6 30 carbon, trong d6 c6 hai carbon carbonyl
[6c 195,6 (s, I-C-4) va 181,1 (s, II-C-4)], mot carbon
sp3 mang oxygen [8c81,1 (d, I-C-2)], mot carbon
bac ba [8¢ 47,8 (d, I-C-3)] cung vdi 26 carbon olefin
va huong phuong trong d6 c6 chin carbon mang oxy-
gen [8¢ 166,3 (s, [-C-7); 163,4 (s, II-C-2); 163,3 (s,
1-C-9); 163,2 (s, I-C-5); 162,5 (s, II-C-7); 162,0 (s, I-
C-4'); 160,6 (s, II-C-4"); 160,1 (s, II-C-5) va 157,0 (s,
II-C-9)]. Tu céc s6 liéu phd trén va so sdnh véi tai
liéu tham khao®, hgp chit 2 dugc xac dinh la volken-
siflavone (2), mét biflavonoid gém mét flavanone va
mot flavone, dugc tim thdy trong mot s6 loai thudc
chi Garcinia.

Hgp chit 3: gum mau vang, cho phan ting duong
tinh v6i thuc thit FeClz/EtOH. Phd 'H va 13CNMR
(Bang 1) cho céc tin hiéu cong hudng tuong ty 2.
Diém khdc biét 1a sy xudt hién cia mot vong benzene
1,2,4-tam hoén [0y 6,86 (1H, dd, ] = 7,7 va 2,4 Hz, 1I-
H-6'); 6,70 (1H, d, ] = 8,5 Hz, [I-H-5') vA 6,68 (1H, d, ]
=2,6 Hz, [1-H-2'); 87 144,3 (s, I1-C-4"); 115,0 (s, II-C-
5'); 127,8 (s, II-C-1'); 118,0 (d, 11-C-6'); 114,9 (d, II-
C-2") va 145,1 (d, II-C-3')] va mot nhém oxymethine
[8y 4,12 (1H, d, J = 13,7 Hz, II-H-3); 6¢71,6 (d, II-
C-3)]. Dy doan hgp chit nay ciing 1a mét biflavonoid
tuong tu hgp chit 2 nhung gobm mot flavanone va mot
dihydroflavonol. So sdnh cdc s liéu phd trén véi tai
liéu tham khao” cho thiy hop chat nay 14 GB-2 (3),
mot garcinia biflavonoid tim théy trongloai G. preussii
va mot s6 loai khéc trong chi Garcinia.

Hgp chit 4: gum mau vang, cho phan ting duong
tinh vé6i thudc thit FeCls/EtOH. Phd 'H va 13 C
NMR (Bang 1) cho céc tin hiéu tuong tu hgp chat 2,
diém khéc biét 1a sy xudt hién thém tin hiéu ctia mot
phén ti dudng gom proton ctia nhém dioxymethine
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Hinh 1: Cau tric héa hoc cta 1-4

[845,13 (1H, br s, H-1"")], nhiéu proton miii da trong
ving tu trudng oy 3,99-3,48 ppm, mot nhém methyl
(641,31 (3H, d, ] = 5,0 Hz, H3-6"")]. Nhém dudng
dugc du dodn c6 thé la rhamnopyranosyl. Ph3 13C
NMR (Bang 1) cho thdy tin hiéu cong hudng clia sdu
carbon ctia nhém rhamnopyranosyl goém ndm carbon
vong pyranose [d¢ 99,4; 73,4; 71,3; 71,0; 70,8] va mot
carbon methyl [6¢ 18,1 (q, C-6")]. Tt cdc s6 liéu phé,
hgp chit 4 dugc dé nghi la volkensiflavone mang mot
nhém rhamnopyranosyl. Phé HMBC (Hinh 2) cho
thdy proton anomer tai &g 5,13 ppm (H-1"') tuong
quan v6i carbon huong phuong mang oxygen [dc
161,3 (II-C-7)] nén c6 thé xac dinh nhém rhamnopy-
ranosyl gin vao II-C-7. Bén canh d4, proton me-
thine I-H-3 [dy 5,09 (1H, d, ] = 10,0 Hz)] tuong quan
v6i carbon huong phuong mang nhom thé [d¢ 102,0
(IT-C-8)] xac nhin hai monomer flavonoid ndi véi
nhau qua ciu néi I-C-3 va II-C-8. So sdnh céc s6 liéu
phé v6i tai liéu tham khao® cho thdy hop chét nay
la volkensiflavone-7-O-rhamnopyranoside (4), la mot
biflavonoid & dang glycoside v6i phan aglycone gom
mot flavanol két hgp véi moét flavone, con phin duong
14 nhém rhamnopyranosyl.

Qud trinh sinh t6ng hgp cic hgp chit 2- 4 ti narin-
genin (1) trong ciy bita Lanessan dugc d€ nghi nhu
trong Hinh 3.
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Hinh 2: Tuong quan HMBC chinh trong Hgp chat 4
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Bang 1: 6 lidéu phé 'H NMR (500 MHz) va '>C NMR (125 MHz) ciia 1-4 (J tinh bing Hz)

Vi tri

5-OH

1 (acetone-dg)

on

5,45 dd (12,9; 2,9)
3,18 dd (17,1; 12,9)
2,73dd (17,15 2,9)

5,96 d (2,0)

5,95 d (2,0)

7,38 d (8,6)
6,90 d (8,6)

6,90 d (8,6)
7,38 d (8,6)
12,17 s

oc
80,0
43,6

197,3
165,4
96,9

167,4
95,9

164,4
103,5
130,8
129,0
116,2
158,8
116,2
129,0

2 (acetone-dg)
on

5,70d (11,6)
491d(12,1)

5,98 d (2,0)

6,00 d (2,0)

7,08 d (8,5)
6,53d(7,7)

6,53d (7,7)

7,08 d (8,5)

6,56 s

6,18 s

oc
81,1
47,8

195,6
163,2
95,9

166,3
94,9

163,3
101,4
127,7
127,7
114,2
162,0
114,2
127,7

163,4
102,4
181,1
160,1
98,2

162,5
100,3
157,0
103,1
120,9

3 (DMSO-de)
on

5,59 d (15,0)
4,57d (13,7)

5,90 d (2,6)

5,84 d (2,6)

7,08 m
6,72 m

6,72 m
7,11 m

4,92d (13,8)
4,12d (13,7)

593s

oc
81,1
47,2

195,7
162,3
94,5

165,6
95,7

163,2
101,1
127,7
128,0
114,4
157,1
114,4
128,0

82,6
71,6
196,5
162,3
95,4
164,2
99,7
161,6
100,9
127,8

4 (acetone-d6)
on

5,73 d (10,0)
5,09 d (10,0)

6,03 br s

6,11 brs

7,17 d (8,4)
6,48 d (7,6)

6,48 d (7,6)
7,17 d (8,4)
12,27 s

6,55 s

6,78 s

dc
82,9
49,8

197,3
165,5
96,3

167,7
96,3

164,2
102,9
129,3
129,3
115,6
158,6
115,6
129,3

161,8
103,8
183,3
162,1
99,2

161,3
102,0
156,1
106,4
122,8

Continued on next page
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Table 1 continued

2/
3/
4/

7,70 d (7,9)
6,48 d (7,8)

6,48 d (7,8)
7,70 d (7,9)

127,7
115,5
160,6
115,5
127,8

6,68 d (2,6)

6,70d (8,5)
6,86 dd (7,7; 2,4)

114,9
145,1
144,3
115,0
118,0

7,98 d (8,7)
7,04 d (8,7)

7,04 d (8,7)
7,98 d (8,7)
13,15 s
5,13s
348brs
3,74 br s
3,83 m
3,99 m
1,31d (5,0)

129,8
116,9
162,0
116,9
129,8

99,4
73,4
70,8
71,0
71,3
18,1
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KET LUAN

Tu cao ethyl acetate ciia vo cdy biia Lanessan
(Garcinia lanessanii) thu hai & tai vuon Qudc gia Lo
GO - Xa Mét, bon dan xuét flavonoid da dugc phan
1ap. Duya vao két qua phén tich ph6 NMR va so sanh
céc s6 liéu phd véi tai liéu tham khéo, ciu truc cic hgp
chét dugc xac dinh gébm mot flavanone la naringenin
(1), hai biflavonoid la volkensiflavone (2) va GB-2 (3),
va mét biflavonoid gin dudng1a volkensiflavone-7-O-
rhamnopyranoside (4). Pay la 14n d4u tién bon chat
nay dugc phan lap tii ciy biia Lanessan. Tu cac két
qua trén, qua trinh sinh téng hop cac hop chat 2- 4 ti
hop chat 1 da dugc dé nghi.

LOI CAM ON

Nghién ctiu nay dugc tai trg bdi Dai hoc Quéc gia
Thanh phé H6 Chi Minh trong khuén khé dé tai loai
C cdp bai hoc Qudc gia, ma s6 C2017-18-15.

DANH MUC TU VIET TAT

SKC: Sic ky cot

SKBM: Sic ky ban mong

RP: Reverse phase (pha déo)

HSQC: Heteronuclear Single Quantum Coherence
(tuong quan di nhan qua mot néi)

HMBC: Heteronuclear Multiple Bond Correlation
(tuong quan di nhan qua nhiéu néi)

XUNG POT LO1 iCH

Chung t6i cam doan hoan toan khong cé bat ci xung
dot loi ich nao.

PONG GOP CUA CACTACGIA

Thyc nghiém: Tran Lé Thai, Nguyén Thi Lé Thu, Bui
Ngoc Ding, Nguyén Thi Thao Ly

Xt ly va tong hgp két qua: Nguyén Tri Hiéu, Bui
Qudéc Théi

Viét ban thao bai bao ding: Nguyén Thi Théo Ly
GOp y va chinh stia bai bao: Nguyén Tri Hiéu,
Nguyén Diéu Lién Hoa
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Flavonoids from the bark of Garcinia lanessanii Pierre

Nguyen Thi Thao Ly"?", Tran Le Thai'2, Bui Ngoc Dung'-2, Bui Quoc Thai'?, Nguyen Thi Le Thu'2,
Nguyen Dieu Lien Hoa'?, Nguyen Tri Hieu'?

ABSTRACT

Garcinia lanessanii Pierre belongs to the genus Garcinia of the Guttiferae (Clusiaceae) family. In
Cambodia, people use this species to cure sore throat and tooth decay. However, chemical and
Use your smartphone to scan this biological study of this species has been not reported in the world until now. To contribute to
QR code and download this article chemical knowledge of the genus Garcinia in Viet Nam, we chemically investigated the species
Garcinia lanessanii Pierre. The bark of this plant collected in the National Forest Lo Go — Xa Mat, Tan
Bien ward, Tay Ninh province was dried, ground into powder and extracted in turn with n-hexane,
chloroform and ethyl acetate solvents by using a Sohxlet system. Four flavonoids were isolated
from the ethyl extract of G. lanessanii Pierre using column and thin layer chromatography on silica
gel, RP-18 and Sephadex LH-20 with different solvents. Based on the analysis of 1D and 2D NMR
spectra as well as comparison with literature, the structures of these compounds were elucidated
as aflavanone, naringenin (1); two biflavonoids, volkensiflavone (2) and GB-2 (3), together with a bi-
flavonoid glycoside, volkensiflavone-7-O-rhamnopyranoside (4). These compounds were isolated
from G. lanessanii Pierre for the first time.
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