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PHAN LAP HAI HOP CHAT TINH KHIET TU VO TRAI
MANG CUT (GARCINIA MANGOSTANA L.)
VA THU HOAT TiNH CUA CHUNG

D6 Thanh Xudn', Tran Van Quéc', Nguyén Ngoc Hanh’ va Phing Van Trung’
ABSTRACT

From the alcohol extract of Garcinia mangostana L. pericarp, o-mangostin (VMCI) and
y-mangostin (VMC2) were isolated. Their structures were elucidated by modern
spectrometric methods as 1H- NMR, 13C- NMR, DEPT, HSQC, HMBC and compared
with reported data. Besides, antioxidant and antibacterial activities of VMCI1 and VMC?2
were also surveyed.

Keywords: Garcinia mangostana L., xanthone, antioxidant, antibacterial

Title: Isolation two pure compounds from pericarp of Garcinia mangostana L. and
their bioactivities assay

TOM TAT

T dich chiét con cia vé trdi Mang cut, hai hop chat a-mangostin (VMCI) va
y-mangostin (VMC2) da dwoc ¢é ldp. Cdu triic cia cdc chit dwoce nhdn danh bang cdc
phwong phap phé hién dai nhu 'H, °C- NMR, DEPT, HSOC, HMBC va so sdnh véi tdi
liéu dd cong bo. Ngodi ra, hoat tinh khang oxi héa va khang khudn ciia VMCI va VMC2
ciing duwoc khao sat.

Tir khoa: Mang cut, Garcinia mangostana L., mangosteen, antioxidant, antibacterial

1 MO PAU

Cay Maing cut c6 tén khoa hoc 1a Garcinia mangostana L., thugc ho Bua
(Clusiaceae), 1a loai cdy an trai nhiét déi rit quen thuoc & Pong Nam A. Cay
Mang cut con co6 tén khac 1a Giang Chau hay cdy Mang, nguoi Tau goi la Son
Trac Tu, ngudi phuong Tay goi trdi Mang cut 14 “nit hoang cia céc loai trai cay”
(Queen of fruits).... Do thich hop véi khi hau néng 4m nén & Viét Nam ciy Mang
cut duoc trong nhiéu ¢ cac tinh mién Pong Nam bg va dong bang séng Ciru Long,
mot s6 it dugc trong & mién Trung, khong thdy trong ¢ mién Bic. (B6 Huy Bich
va cac tac gia, 2004)

Vé tac dung dugc 1y, tir 1au trai Ming cut ngoai huong vi thom ngon da cbng hién
nhiéu bai thude quy. Nguoi Viét Nam, An D9, Thai Lan, Indonesia, Phillipines, ...
da dung vo trai Mang cut tri ti€u chay, dau bung, bénh vang da, chéng viém, Uc
ché di ung, khang vi khuan, vi sinh vét, lam gian phé quan trong diéu tri hen
suyén, ... (Hyun-Ah Jung, Bao-Ning Su, William J Keller, Rajendra G.Mehta,
A.Douglas Kinghorn, 2006; Y.Sakagami, M.linuma, K.G.N.Pijasena, HR.W._
Dharmaratne, 2005). Nhitng nghién ctru mé&i nhét cho biét vo trai Miang cut con tri
dugc ung thu va khang HIV, hoat chat chira trong vo trdi Ming cut gay doc rat

! Truong Dai hoc Can Tho
2Vién Cong nghé Hoa hoc, Vién KH&CN Viét Nam

153



Tap chi Khoa hoc 2011:18a 153-160 Truong Dai hoc Can Tho

manh cho dong té bao ung thu gan, ung thu vt SKBR3, trc ché té bao ung thu mau
HL60 ctua nguoi. (Yukihiro Akao, Yoshihito Nakagawa, Munekaju linuma and
Yoshinori Nozawa, 2008)

Thanh phan hoa hoc chu yéu trong vo trai Mang cut da dwoc nghién ctru va cong
bd c6 chira mot loat cac chit thudec nhom xanthone (Wilawan Mahabusarakam,
Pichaet Wiriyachitra, Walter C.Taylor, 1987; T.R.Govindachari, P.S. Kalyanara
man, N.Muthukumaraswamy and B.R.Pai, 1971). O Viét Nam cho dén nay chi c6
mot sd it tac gia da phan lap va khao sat hoat tinh sinh hoc ctia mdt vai xanthone tur
vo trai Mang cut (N guyén Diéu Lién Hoa, Pham Dinh Hung, Nguyén Van Vy khoa
Hoa truong Dai hoc Khoa hoc Ty nhién véi chét B-mangostin  va
3-O-metil _normangostin tir vo trai Mang cut Garcinia mangostana).

Trong bai bao nay chung toi cong bd két qua phan lap, xac dinh ciu tric va thir
hoat tinh sinh hoc cta hai xanthone 1a a-mangostin va y-mangostin.

2 THUC NGHIEM

2.1 Nguyén liéu

Dich cl}iét cdn cia vo trai Méang cut do Trung tdm Nghién ctru va San xuit Dugc
liéu mién Trung cung cap ngay 14 thang 07 nam 2007.

2.2 Chiét xuit va c6 1ap

Tir dich chiét con caa vo trai Mang cut, 1y phan rén tach ra tir dich chiét c6 mau
nau d6. Tir 200 g cao ran nay tlen hanh ly trich nong véi petroleum ether

(60°C-90°C) (PE), sau khi loc qua gidy loc va loai dung méi duéi ap suit kém thu
duoc 47 g cao GE c6 mau vang tuoi.

Tir 7 g cao GE tién hanh sic ky cot v6i hé dung méi gidi ly c6 do phan cuc ting
dan: PE, PE-CHCl;, CHCl; thu dugc ba phan doan: GM 1, GM 2, GM 3.

O phan doan GM 2 véi hé dung méi giai li (PE:CHCI; = 85:15), thu dugc chét rin
c6 mau vang sau khi da loai dung mdi, sdc ky 16p mong, hién mau bang hoi iod
cho mét vet tron mau vang c6 R, = 0.537 (CHCl;:MeOH = 9:1), Ry = 0.67
(EP:EtOAc = 2:8), cho tinh thé hinh kim mau vang (PE:MeOH = 95:5), c6 diém
tan chay mp = 178°C va duoc ky hiéu la VMC1 (2.37 g).

O phéan doan GM 3 véi hé dung méi giai li (PE:CHCl; = 70:30) thu dwoc chit rén
c6 mau vang nhat sau khi loai dung moi, ‘séc ky 16p mong voi hé
(CHCl3:MeOH:CH;COOH = 90:10:2), hién mau bang hoi iod cho m¢t vét tron
mau cam ¢6 Ry = 0.375; Ry = 0.23 trong hé¢ PE:EtOAc = 1:1; cho tinh thé hinh vay
mau vang nhat (PE:MeOH = 95:5), ¢6 diém tan chay mp = 200°C va dugc ky hiéu
la VMC2 (523 mg).

2.3 Phwong phap xac dinh ciu tric

Phé hong ngoai duoc do trén may VECTOR 22, ding vién nén KBr.

Phd UV-Vis duoc do trén may UV-2450.
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Phé cong huong tir hat nhan: 'H-NMR, “C-NMR, DEPT, HSQC, HMBC dugc ghi
trén méy‘ Bruker Avance 500 MHz do dich chuyén héa hoc dugc tinh theo &
(ppm), hang s6 twong tac (J) tinh bang Hz.

Piém noéng chay dugc do trén may Electrothemal 9100 (UK) ding mao quan
khong hi€u chinh.

Sic ky 16p mong st dung ban nhdém silicagel Merck 60F254 trang san day
0.2 mm.

Sac ky cot dung silicagel 60; 0.04-0.06 mm Scharlau GE 0048.

3 KET QUA VA THAO LUAN

3.1 Xsc dinh ciu tric VMC1

VMCI két tinh trong (PE:MeOH = 95:5) cho tinh thé c6 hinh kim mau vang saflm,
diém tan chay mp = 178°C, sac ky 16p mong (CHCl;:MeOH = 9:1), hién mau bang
dung dich H,SO, 10% trong con cho vét tron mau vang sim, khi hién mau bang
hoi iod cho vét tron c6 mau vang twoi, co R,=0.537.

Ph6 'H-NMR (MeOD, & ppm) cho cac tin hiéu hip thu ciia cic proton (Bang 1):
nhom miii trong khoang 1.67; 1.68 la tin hi€u proton cta hai nhém —CH3 ung véi
Cy4 va Cy. Hai miii don ¢ 1.78; 1.82 ting v6i proton cta hai nhém —CH; & vi tri
Cy5 va C;9. Nhém methylen & Cy; cho tin hi¢u d6i & vi tri 3.26 va 3.33 (d, 2H,
J=7.5Hz) va 6 C;4 cho miii d6i ¢ 4.03 va 4.05 (d, 2H, J = 6.5 Hz). M6t miii don
c6 cuong d¢ manh & vi tri 3.75 1a tin hi€u cta proton -OCHj; gén 6 C; cua khung
xanthone. Miii da ¢ vi tri 5.23 va 5.24 1a proton cta hai nhém methyl 6 C, va Cy5.
Hai mii don ¢ Q.ZO va 6.65 1a tin hiéu proton ctia C, va Cs trén khung xanthone
khong bi thay thé bdi nhém —OH va day prenyl.

Phd 13C-NMR (MeOD, & ppm) va phd DEPT (Bang 1) cho biét trong phan tir
VMCI c6 tat ca 24 C, trong d6 co6 4 C loai —CH= ¢ C4, C5, C12, C17 (¢ 6 ppm
bé'lng 93.2; 102.7; 123.9; 125.2), 2 C loai -CHp — ¢ cac vi tri C1 1 va C¢6 (0 6 ppm
bé'lng 22.2; 27.1), 5 C methyl & cac vi tri Cq4, C15, C19, Cpg va —OCH3 (25.9;
17.9; 18.3; 25.9; 61.3), 1 C carbonyl & & = 183.1 ppm va 12 C tt cép.

Ph6 HSQC cho biét su trong quan gitra C va H ¢ ting vi tri.

Phé HMBC cho thiy proton ciia nhom —OCH3 twong tac v6i C7, proton nhém
olefin Hj 1 twong tac véi Cq, Cp, C3, C12, C13 va Hjg tuong tac voi C7, Cg, Cgg,
C17, C18, proton Hy tuong tac vdi Cp, C3, C4qg, Cog, Cog, proton Hs tuong tac voi
C6’ C7’ C8a, C95 ClOa-

Tt cac phé "H-NMR (MeOD, & ppm), phd *C-NMR (MeOD, & ppm) két hop véi
pho DEPT, HSQC, HMBC va so sanh V(')"i tai li¢u tham khao chung t61 nhan danh
VMCI la a-mangostin va cé cdng thirc cau tao nhu hinh 1.
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Bang 1: Dit liéu phé "H-NMR, “C-NMR, DEPT va HMBC ciia VMC1

Vi “BC-NMR

i © ppm) DEPT "H-NMR (6 ppm) HMBC 'H-"C

1 161.5 >C=

2 111.4 >C=

3 163.5 >C=

4 93.2 —-CH=  6.21 (s, 1H) H;—C,, C3, Cyp, Co, Co,

4a  156.1 >C=

5 102.7 ~CH=  6.65 (s, 1H) Hs—Cg, C7, Cgar Co, Cpa

6 157.7 >C=

7 144.7 >C=

8 138.4 >C=

8a 1122 >C=

9 183.1 >C=0

9a  103.8 >C=

10a  156.6 >C=

11 222 ~CHy~  3.26;3.33 (d, 2H, H;;—C}, Cy, C3,Cjs, C3
J=17.5Hz)

12 1239 —CH= 523 (m, 1H) H;,—C,, C14, Cy5

13 1316 >C=

14 251 —CHj;4 1.67 (s, 3H) H,,—C5, Cy3, Cy5

15 179 ~CH;4 1.78 (s, 3H) H;5—C}5, Ci3, Cia4

16 271 ~CH,~  4.03;4.05(d, 2H, H;s—C;, Cg Csp Ci7,
J=6.5Hz) Cig

17 1252 —CH= 524 (m, 1H) H;7—Cg, C}9, Cy

18 1317 >C=

19 183 ~CH;4 1.82 (s, 3H) H,;g—C;7, Cig, Cap

20 259 —CH;,3 1.68 (s, 3H) H,0—C;7, Ci5, Cpo

I 61.3 ~OCH;  3.75(s, 3H) H;—C;
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3.2 Nhin danh céu tric VMC2

Tinh thé VMC2 hinh vay mau vang nhat két tinh trong trong hé dung méi
PE:MeOH = 95:5, diém tan chay mp = 200°C, sic ky 16p mong trong hé dung méi
(CHCl;:MeOH:CH;COOH = 90:10:0.2), hién mau bang dung dich H,SO, 10%
trong con cho vét tron mau vang ndu, cho vét tron mau cam khi hién mau bang hoi
iod, c6 Ry=0.375.

Ph6é 'H-NMR (CDCl;-MeOD, & ppm) cho cac tin hiéu gan twong ty VMCI
(Bang 2), nhu 1a cac miii ¢ vi tri 1.68 c6 cuong d6 manh 1a miii cia hai nhém
proton —CH3 ¢ miii d6i ¢ khoang 4.15; 4.16 (d, 2H, J = 6.5 Hz) 1a miii cua proton
olefin ¢ C,4, miii da ¢ khoang 5.28; 5.29 la proton —-CH= cua C,, va C;;. Khac véi
VMC1, khéng tim thdy tin hiu proton cia —OCHj trong phd 'H-NMR cua
VMC2.

Ph6 13C-NMR (CDCl;-MeOD, & ppm) va phd DEPT cia VMC2 (Bang 2) cho
théy VMC2 ¢6 tht ca 23 C, chi it hon VMC1 mot carbon, cac tin hi¢u con lai trong
tr véi VMCI1, nhu tin hiéu & 182.2‘cﬁa nhom carbonyl, & 6 ppm =17.4; 17.7 1a tjn
hi¢u cta carbon nhém —CHj,... Biéu nay ching t6 VMC2 va VMCI c6 cung cau
tao 1a khung xanthone chi khac 1a nhém —OCH; gin & C; trong VMCI thi dugc
thay bang nhém —OH dbi véi VMC2.

Phd HSQC cho biét trong quan gitra C va H & ting vi tri.

Phé HMBC duoc ghi trong bang 2.

Tir cac phé 'H-NMR, 13C-NMR (CDCl;- MeOD, & ppm) két hop véi cac phd
DEPT, HSQC, HMBC va so sanh v6i tai ligu tham khdo ching t6i két luan chat
VMC2 la y-mangostin c¢6 cau tao nhu hinh 2.

HO .8 .
HO”™ 6 loa O74a " 3 "OH

Hinh 1: a-Mangostin Hinh 2: y-Mangostin
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Bing 2: Dit liéu phé TH-NMR, 13C-NMR, DEPT, HMBC ciia VMC2

Vi SBC-NMR  DEPT "H-NMR HMBC

tri (6 ppm) (6 ppm) '"H-"C

1 160.4 >C=

2 109.7 >C=

3 161.4 >C=

4 920 ~CH=  6.25 (s, 1H) H,y—Cy, Cy, Cs, Co,, Cro

42 150.6 >C=

5 999 —~CH=  6.68 (s, 1H) Hs—C7, Cga, C10 Coa

6 154.8 >C=

7 140.0 >C=

8 127.9 >C=

8? 111.3 >C=

9 182.2 >C=0

9? 103.1 >C=

10a 152.7 >C=

11 211 —CH,~  3.36 (m, 2H) H,,—C;, Cy, C3, Cyy, Ci3

12 1223 —~CH=  5.28 (m, 1H) H,,—Cqg, Cys

13 1316 >C=

14 254 —CH;  1.68 (s, 3H) Hy4—Cys, Cy3, Cy5

15 174 —CH;  1.81 (s, 3H) Hy5—C, C3, Cra

16 255 -CH,~  4.15;4.16 H;—C;, Cg, Cga, C17, Ci3
(d, 2H,J = 6.5 Hz)

17 1228 —CH= 5.29 (m, 1H) H{7—Cg, Cy5

18 131.7 >C=

19 177 ~CH;  1.86 (s, 3H) Hyg—C 7, Cg, Cag

20 254 —~CH;  1.69 (s, 3H) Hyy—Cy7, Cys, Cio

3.3 Két qua thir hoat tinh khang oxi hoa trén cao chiét va chit sach

1,1-Diphenyl-2-picrylhydrazyl (DPPH) hoa tan trong ethanol & noéng d6 250 pM.
Mau dugc hoa tan trong Dimethyl sulfoxid (DMSO) ¢ nong d6 500 pg/ml. Cho
2 ml dung dich mau vao 8 ml dung dich DPPH, hon hop dugc lac déu, phan ung
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duoc thuc hién ¢ diéu kién nhi’ét do phong Vé’trénh anh sang c6 cuong do manh
trong khoang 30 phut, sau do6 tién hanh do d6 hap thu ¢ budc song 4 =517 nm.

Ké‘t qua 1a cao petroleum ether (GE), cao téng (GT) va cao nudc (GW) lan luot co
phan tram e ché 1a 64.61%, 72.5% va 81.27%. Trong khi v6i chat tinh khiét
VMC1 khong c6 hoat tinh (0.05%) va VMC2 c6 hoat tinh manh nhat (92.63%).
Két qua khao sat cho thdy VMC2 ¢6 hoat tinh khang oxi héa rat manh nén ching
toi tién hanh xay dung dudng chuan va tim gid tri ICsy dé danh gia kha nang oxi
hoa cta no, gia tri IC5, cang thdp kha ning khing oxi hod s& cang cao.
Két qua la:

20 4-- oebeede- --i- b
I B s T S S S e S S Loty o

(8] C{pg/mly

O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 60 95 100

Do thi dwong chuin ciia VMC2
Phuong trinh duong chuan ciia VMC2 nhur sau:
y=2.10"x6 - 6.107x5 +7.10”x4 — 2.8.10°x3 — 1.58.10°x2 + 4.4556x — 0.5799
R2=0.9965
Dya vao phuong trinh duong chuan, gia tri ICsy ciia VMC2 tinh dugc bang
12.9 pg/ml.
3.4 Két qua thir hoat tinh khang khuén
Phéi hop voi Khoa Thuy san truong Dai hoc Nong Lam Thanh ph6 H6 Chi Minh,
hoat tinh khang khuan duoc thuc hién trén cac loai vi khuan gy bénh trong thuy
san:
— Vikhuan Aeromonas hydrophyla (A. hydrophyla) duoc phan 1ap tir éch.
— Vi khuan Edwardsiella tarda (E. tarda) dugc phan 13p tir ¢4 tra.
— Vi khuan Streptococcus.sp duoc phén 1ap tir ca ro phi.
Hoat tinh khang khuén duoc thue hién trén cao téng GT 6 cac néng do:
X1:3 pg/15 pl (0.2 pg/ul)
X2 :30 pg/15 ul (2 pg/ul)
X3 :300 pg/15 pl (20 pg/ul)
X4 :3000 pg/15 ul (200 pg/ul)
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> Két qua thir khang khuin ciia cao tong trén ba dong vi khuin

Vi khuin Streptococcus.sp Edwardsiella tarda  A.hydrophyla
Vong khiang khuinXl X2 X3 X4 X1 X2 X3 X4 X1 X2 X3 X4
trung binh (mm) 0 0 0 0 0 0 0 104 0 0 0 0

Nhin xét: Cao tong chi c6 tac dung (rc ché sy phat trién cua vi khuan E. tarda nén
chi tién hanh thir hoat tinh khang khuan cia VMC1 trén loai vi khuan nay.
> Két qua thir khang khuén ciia chit sach VMCI1 trén vi khuén E. tarda
6 nong d6 3 pg/15 pl (0.2 pg/pl)

S6 dia 1 2 3 4 5 6 7 8 9 10 PKVVK trung binh
(mm)

Puong kinh vong v610 9 10 10 9 10 10 10 9 10 9.7

khuin (PKVVK)

Nhan xét: VMC1 c6 hoat tinh khang khuén cao trén dong vi khuan E. tarda véi
duong kinh vong v6 khuén trung binh 9.7 mm 6 noéng d6 3 pg/15 pl (0.2 pg/ul), it
hon 1000 lan so v6i cao tong.

4 KET LUAN

Tur vo trai Mang cut chiing t6i da c6 1ap duoc hai chét tinh khiét. Theo cac sb liéu
cuia cac phuong phap phd hién dai va so sanh véi cac tai liéu da cong bd chung toi
xac dinh dugc hai chat trén 1d o-mangostin va y-mangostin. Ngoai ra chung toi
cing da thu hoat tinh khang oxi hoa va khang khuan cta cao chiét va cac chat
tinh khieét.
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