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TOM TAT

Trong s& céc hop chit xanthone tir vé qua mang cut, hop chét o- mangostin duoc chimg
minh 14 ¢6 ham luong cao nhét chiém khoang 0,02 - 0,2 %. Nhiéu nghién ciru da chung minh,
hoat chét a- mangostin c6 hoat tinh khang khuan, chdng viém, chong oxy héa va chong ung thur.
Trong bai bdo nay, hoat chit o- mangostin dugc tinh sach tir vo cta qua ming cut Garcinia
mangostana L., c6 do sach dat 98,6% (HPLC), ham lugng chiém 0,1% so véi nguyén liéu ban
dau. Hoat chét a- mangostin di duoc thir nghiém hoat tinh khéng khuan trén cic ching vi khuan
kiém dinh E. coli, Bacillus, Pseudomonas va Staphylococcus aureus. Két qua da chi ra rang hoat
chat a- mangostin ¢é hoat tinh khéng khuin cao ddi vé6i E. coli DH50 va Staphylococcus
aureus. Nong do trc ché tdi thiéu cua hoat chit a- mangostin dbi voi ching E. coli va
Staphylococcus aureus tuong g 12 800 ug/ml va 15 pg/ml. O nong d6 1000 ug/ml, hoat chét
o- mangostin da rc ché dugc hon 80 % sy sinh trudng va phiét trién cua ching vi khuén B.
subtilis XL62 va 70 % ddi voi chung P. aeruginosa BngL1.

Tur khoa. Garcinia mangostana Linn, chong oxy héa, chong viém, khang khuan, a- mangostin

1. MO PAU

Mang cut (Garcinia mangostana L.) thudc ho Clusiaceae (Guttiferae) duoc trong rong rai
& nhiéu nudc nhu Malaysia, Indonesia, Philippines va Campuchia. Ming cut c6 chtra nhiéu chat
héa hoc khac nhau nhu tannin, chét nhya (resin), pectin va dac biét la cac dan xuit xanthone,
nhitng chét thuoc nhém chét phenolic [1, 2]. Céac chit xanthone cta vo qua mang cut da dugc
xdc dinh 1a: a-mangostin, 3-mangostin, y-mangostin, isomangostin, normangostin, bén canh d6
con c6 céc trioxyxanthon, pyranoxanthon, dihydroxy methyl butenyl xanthon, trihydroxy methyl
butenyl xanthon, pyrano xanthenon. Céic chét garcinone A, B, C, D, E, mangostinon,
garcimangoson A, B, C, gartanin, egonol, epicatechin, procyanidin, benzophenon glucosid cling
duogc phat hién nhung véi ham lugng rat thép [3].
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Trong s6 céc hoat chét xanthone tir vé qua ming cut, hoat chit o-mangostin ¢6 ham lugng
cao nhat, chiém khoang 0,02 - 0,2 %. Tiép theo 1a y-mangostin va B- mangostin, chiém khoang
0,016 - 0,07 %. Ham lugng cua cac chét garcinone, dac biét la garcinone E, la chét ¢6 hoat tinh
{rc ché manh sy phat trién ctia nhiéu loai té bao ung thu va dang dugc cac nha khoa hoc rat quan
tAm, chiém khoang 0,01 - 0,035 % [2, 4, 5].

Ming cut 12 thuc vat giau xanthone nhat duoc phat hién cho dén nay. Trong s hon 200 dan
xuét xanthone da dugc phét hién & thuc vat thi c6 dén g?ln 60 dan xuat dugc tim théy, nhiéu nhét
1a cdc chat mangostin va tip trung chu yéu & phan vo qua [2]. Céc xanthone, trong d6 ¢ cic
mangostin, cd nhiéu hoat tinh sinh hoc nhu: hoat tinh khéng khuan [4, 6, 71; hoat tinh khang ndm
[2, 8]; hoat tinh chng viém [2, 4]; hoat tinh chdng oxi héa [9, 10]; va dic biét 1a hoat tinh chéng
ung thu [8, 11, 14]. Chinh vi thé, viéc tim théy cac xanthone ¢ mang cut dugc coi 1a mot trong
nhting phat hién 16n cua y hoc.

Trong sb cic hoat tinh sinh hoc da dugc phat hién, hoat tinh khang khuan, hoat tinh chéng
oxi héa va hoat tinh gy doc té bao (cytotoxicity) lién quan dén hoat tinh chong ung thu duoc
céc nha khoa hoc rat quan tam. Déi v6i hoat tinh khang khuan, cc xanthone trong v6 qua mang
cut c6 tic dung diét khuén manh. Hang loat cic nghién ctru [4, 7, 15] da chi ra rang cac xanthone
cua mang cuyt trong d6 c6 mangostin ¢6 kha nang khang nam va wc ché sy phat trién cia vi
khuan [16].

Trong bai bdo nay, chiing toi nghién ciru hoat tinh khang khuan ctia hoat chét ai- mangostin
tach ra tir vo qua ming cut Garcinia mangostana L. d6i véi mot sb céc ching dai dién cho nhém
vi khudn Gram (+) nhu: Staphylococcus aureus, Bacillus subtilis XL62, va vi khudn Gram (-)
nhu E. coli DH50 va P. aeruginosa PngL1. Day 1a nhitng nghién ctru budc dau 1am co s¢ khoa
hoc cho viéc tién hanh cdc nghién ciru trén mé hinh in vivo va in vitro vé hoat tinh chéng oxy
héa ciing nhur hoat tinh chdng ung thu ctia hoat chat.

2. PHUONG PHAP NGHIEN CUU
2.1. Hoat chét o- mangostin

Hoat chat o- mangostin 12 san pham duoc tch ra tir vo qua mang cut Garcinia mangostana
L. San pham duoc kiém tra trén HPLC va dat dugc d6 sach 12 98,6 % [17].

2.2. Chiing vi sinh vat

Chung vi sinh vét kiém dinh gdm chung B.subtilis XL62; P. aeruginosa BngL1 do Phong
vi sinh vat dat- Vién Cong nghé sinh hoc cung cap.

Chung E. coli DH5a do Phong cong ngh¢ sinh hoc enzyme - Vién Cong ngh¢ sinh hoc
cung cap.

Chung Staphylococcus aureus do Phong vi sinh vat - Khoa Sinh hoc, Truong Pai hoc Khoa
hoc tu nhién, Pai hoc Quoc gia Ha Noi cung cap.

Céc ching vi khuan diing cho nghién ctru dugc giit va ciy chuyén hang tuan ¢ 37 °C trong
mdi truong MPA.
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2.3. Mdi truomg nudi cy

Mbi truong LB 16ng bao g6m 1 % (w/v) peptone tir Bio basic INC (Canada); 0,5 % (w/v)
cao nim men (Canada); 1 % (w/v) NaCl; pH 7,0 - 7,5. Méi truong MPA long bao gém 0,3 %
cao thit, 0,5 % - 1 % peptone va 0,5 % NaCl. Méi truong MPA déac bao gém: 0,3 % cao thit,
0,5 % - 1 % peptone, 0,5 % NaCl va 1,5 % agar.

2.4. Panh gia hoat tinh khang khuin

Madi chung kiém dinh 1dy mot khudn lac riéng ré trén dia thach duoc cdy vao 5 ml LB 10ng,
lic 200 vong/ phit & 37 °C, qua dém. Panh gia hoat tinh khang khuén cta mangostin tinh sach
bang phuong phap khuéch tan trén moi truong thach. Hoat tinh khang khuén ctia hoat chat dugc
danh gi bang cich do duong kinh vo khuéan sau 18 gio nudi cay ¢ 37°C.

2.5. Phuwong phap xdc dinh ndng dé e ché tdi thiéu [18]

B6 sung tryc tiép hoat chét o- mangostin vao dich nuéi cay vi khudn & céc nong do khic
nhau nhu chang S. aureus nudi & cic néng do 5 - 15 ug déi véi ching B. subtilis XL62; E. coli
DH5a. va P. aeruginosa PngL1 hoat chat dugc bo sung vao mdi trudng nudi thich hop & cic
nong d6 cao hon 100 pg - 1000 pg. Nudi lic 200 vong/ phiit trong 24 gio & nhiét ¢ 37 °C. Sau
d6, dich nudi cdy dugc pha lodng sao cho dat dugc nong do tir 10 dén 10 1an trai 30 - 50 pl
vao dia thach MPA. U 37 °C, qua dém.

S6 khuan lac (c6 hoat chat)
% Uc che = S0 khuén lac (khdng c6 hoat chat)

x 100

3. KET QUA VA THAO LUAN

V6i myc dich nghi€n ctru nhirng hoat chat tach ra tir vo 'qua mang cyt c6 kha nang khang
khuén, chong oxy héa, chong viém va dic biét 1a trc ché céc té bao ung thu hay khong, trong bai
bdo nay di su nghién ctru vé hoat tinh khang khuan cuia cdc hoat chét tich chiét ra tir vo qua
mang cut.

Pé nghién ctru kha ning khang khuén cua o- mangostin tinh sach, ching t6i ding mot s6
chung vi khuan kiém dinh nhu S. aureus, B. subtilis XL62, E. coli DH5 va P. aeruginosa
Pngl1.

3.1. Kha niing trc ché ciia hoat chit a-mangostin déi voi S. aureus

Két qua trén hinh 1 cho thiy kha nang khdng khudn cia hoat chit o-mangostin d6i véi
ching S. aureus (hinh 1B). Hoat chét a-mangostin ¢ ché kha manh ddi véi ching
Staphylococcus aureus: vong Grc ché rong. S. aureus 1a lién cau khuan Gram duong giy bénh
viém ph01 hay nhiém tring mau. Do d6 hoat chat c6 kha nang uc ché duoc sy sinh trudng va
phat trién ciia vi khuan nay s& dinh huéng phat trién mot hoat chat phuc vu vao y duoc.
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Hinh 1. Hoat tinh khang khuan cta hoat chat o- mangostin doi véi ching S. aureus (A:

Hoat tinh khang khuin ciia o- mangostin trén dia thach;
B: Dia thir ndng d6 trc ché cuia hoat chit o- mangostin ddi voi chung S. aureus;

C: D6 thi bi€u thi nong d6 trc ché ciia o- mangostin doi voi ching S. aureus

Chiing t6i tiép tuc nghién ciru ndng do trc ché tdi thiéu ciia hoat chit o-mangostin ddi véi
chung vi khuan Staphylococcus aureus. Hoat chit a-mangostin duoc bd sung céc ndng do khic
nhau 1 - 15 pg o- mangostin dé tim ndng do wc ché cia chung S. aureus. Két qua trén hinh 1C
cho thdy & ndng d6 1ug, hoat chit a-mangostin tc ché duoc 3 %, nhung dén ndng do 2 ug da tc
ché duoc 12 % sy sinh trudng va phat trién cta ching S. aureus, & ndng d6 5 % da e ché duoc
23 % va & nong do 15 pg hoat chit a-mangostin trc ché dugc 100 %. Nhu vy, nong do trc ché
t6i thiéu cta hoat chit o- mangostin d6i voi S. aureus 12 15 pg/ml.

R4t nhiéu cic nghién ctru [4 6, 7] da chi ra rang cac xanthone cua mang cyt trong d6 cé
mangostin cé kha nang khang nam va Grc ché sy sinh truéng cua vi khuan S. aureus khang
methicillin & ndng d6 trc ché tdi thiéu (MIC) khoang 0,3 - 1,2 pg/ml, thip hon nhiéu so véi gid
tri MIC cta chit khang sinh vancomycin véi vi khuén nay (3,13 - 6,25 pg/ml). Khong nhiing
thé, oi-mangostin ctia vo qua mang cut cdn c6 tic dung trc ché hoat tinh enzyme HIV-1 protease
v6i ndng do e ché 50 % hoat do enzyme (ICso) 12 5,1 uM [16].

Ngoai ra cdc cao chiét va a-mangostin tir v qua méng cut ciing da dugc thir nghiém hoat
tinh khang khuén d6i v6i ching Edwardsiella tarda . Két qua 1a cao ethanol c6 hoat tinh véi

24



Nghién ciru hoat tinh khdng khuén caa hoat chat a-mangostin tach ra tte vé qué méng cut ...

chung Edwardsiella tarda & ndng d6 200 pg/pl G g v6i vong vo khudn trung binh 12 10,4 mm va

a-mangostin ciing ¢6 hoat tinh véi chung nay & ndng do 3ug/ul tmg véi vong vo khuén trung
binh 12 9,7 mm [19].

Hop cht xanthone tir dich chiét ethanol cua vo qua mang cut (ché phém XGC) o néng do
100 pg/ml c6 tic dung trc ché sy sinh trudng va phit trién déi voi vi khuan S. aureus [20].

Nhu vay cédc nghién ctru trén déu thir hoat tinh khdng khuan ctia cao chiét c6 chira céc hop
chét xanthone trong vo qua ming cut, nén ham luong e ché duoc cic chung vi khuan 13 twong
d6i 16n. Trong nghién ctru ciia ching toi, hoat chat a-mangostin tinh sach ¢6 d6 sach HPLC 1a
98,5 %, do d6 kha ning khang khuén 12 cao hon. Két qua nay ciing phit hop v6i nghién ciru caa
cdc nha khoa hoc trén thé gidi cho ring a-mangostin c¢6 hoat tinh khang khudn manh béi céc
hop chit mangostin 1a o-mangostin, B-mangostin va y-mangostin. ..

3.2. Kha niing trc ché ciia hoat chit a-mangostin véi chiing B. subtilis XL62

B. subtilis dai dién cho nhém tryc khuén Gram (+) ¢6 kha nang sinh bao tir, tuy it gdy bénh
nhu:ng lai c6 kha nang ton tai trong diéu kién khic nghiét ctia moi trudng, nén cic chat khang
khun ndo c6 tic dung véi chung B. subtilis thi cling c6 tic dung ddi véi cdc vi khuan khac thudc
nhém nay nhu vi khuan gy bénh udn van. Trong thi nghiém nay ching t6i thir kha ning khdng
khuén ctia o-mangostin dbi v6i ching B. subtilis XL62, day 1a mot chung da duoc phén 1ap ¢
mau dat & Viét Nam va duoc dang ky trén ngan hang gene voi ma s6 FJ465166.2.

B
100
80 | o Hinh 2. Hoat tinh khang khuan cua hoat chat
y T c o- mangostin doi véi ching B. subtilis XL62;
2 60 x/x/ N , ,
g A - B: Pia thu nong d¢ uc ché cua hoat chat o-
* 40 mangostin d6i v6i ching B. subtilis XL62;
20 C: D6 thi biéu thi ndng do trc ché cta
0 : : o- mangostin doi vai chung B. subtilis X162
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Két qua ¢ hinh 2 cho thiy, & ndng d6 o-mangostin 12 100 ug/ml, da tc ché dugc 53 %,
ndng d6 o-mangostin 12 500 pg/ml di trc ché duge 70 % va & ndong d6 1000 pg/ml da wc ché
duogc su sinh trudng va pht trién cua ching vi khuin 80 %. Mic di khong tim ra ndng do tic
ché tbi thiéu ciia a-mangostin dbi véi chung B. subtilis XL62, nhung két qua thu dwoc ciing goi
¥ ai-mangostin 12 mot hoat chit c6 kha ning trc ché vi khuan Gram (+) nay.
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3.3. Kha niing irc ché ciia hoat chit a-mangostin vé6i chiing E. coli DH50, va P. aeruginosa
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Hinh 3. Hoat tinh khang khuin ciia hoat chat
a- mangostin ddi véi ching E. coli DH50, va
P. aeruginosa Pngl.1;
A: Db thi biéu thi n6ng do uc ché cua a- mangostin ddi
voéi ching E. coli DH5q;
B: D thi biéu thi ndng d6 trc ché ctia o- mangostin ddi
v6i chung P. aeruginosa Pngl1;
C: Dia thir ndng do trc ché cuia hoat chat o- mangostin
d6i voi chung P. aeruginosa PngL1
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Hoat tinh khang khuén cta hoat chit a-mangostin ciing dugc thé hién trén vi khuin Gram
(-) 1a E. coli DH50, va P. aeruginosa BngL1. Day la nhimg vi khuin gy bénh cho nguoi,
P. aeruginosa BngL1 giy bénh v& nhiém tring da, E. coli giy bénh nhiém trung duong tiét niéu,
nhiém trung Vet thuong, viém dudng mat, viém phdi, viém mang ndo... Két qua trén hinh 3A
cho thay & ndng do 100 pg/ml @c ché 14 % dugc sy sinh trudng va phat trién ddi voi chung
E. coli DH5q, trong khi d6 chung P. aeruginosa PngL1 thi chi tc ché duoc 7 % (hinh 3B). Khi
tang nong d¢ 1én 200 ug/ml di trc ché sy sinh truong va phit trién ciia ching E. coli DH50, va
P. aeruginosa PngL1 tuong tmg 12 29 % va 27 %. O ndng d6 ai-mangostin 1000 wg/ml chi e
ché duoc 70 % dbi véi chung P. aeruginosa PngL1, trong khi d6 chung E. coli DH50 da tim
duoc MIC 1a 800 pg/ml.

4. KET LUAN

Nong d6 trc ché tdi thiéu cua hoat chit a-mangostin dbi véi ching Staphylococcus va
E. coli tuong Umg 1a 15 pg/ml va 800 ug/ml. Bbi v6i B. subtilis XL62 hoat chat a-mangostin dé
{rc ché 80 % sinh trudng va phit trién ciia _chung vi khuéan nay o nong do 1000 pg/ml. Trong khi
d6, dbi véi P. aeruginosa PngL1, hoat chat o-mangostin & ndng d6 nay chi wrc ché dugc 70 %.

Tir cdc s6 liéu thu dwoc cho thdy hoat chit o-mangostin tinh sach ¢ hoat tinh khang khuén
cao ddi voi B. subtilis XL62; E.coli DH50.; P. aeruginosa BngL1 va dac biét la Staphylococcus.
Nhu vay, hoat chat o- -mangostin ¢6 hoat tinh khang khuén khong nhiing v&i céc vi khudn Gram
(-) ma con véi cdc vi khuan Gram (+), va rit nhay v6i Staphylococcus. Pay chinh 1a nhiing két
qué 1am co s& khoa hoc cho viéc tién hanh nghién ctru tiép theo vé hoat tinh chong oxy héa, hoat
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tinh chéng ung thu cta hoat chit o-mangostin dugc tich ra tir vo qua ming cut Gacinia
mangostana L.

Loi cam on. Cong trinh c6 su hd tro cua dé tai cép Vién khoa hoc va cong nghé Viét Nam giai doan 2010-
2011, dé tai: Nghién ctru quy trinh cong nghé tach chiét va tinh ché mangostin va cic hoat chat khéic trong
v6 qua mang cut (Garcinia mangostana L.) 1am thuoc ho trg diéu tri ung thu.
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SUMMARY

INVESTIGATION ON ANTIBACTERIAL ACTIVITY OF AILPHA-
MANGOSTIN FROM THE FRUIT HULLS OF GARCINIA MANGOSTANA L.

Mangosteen, Garcinia mangostana Linn (Guttiferae), is imported from Thailand and
cultivated in Taiwan. Moreover, the rinds of the fruit have been used as a traditional medicine in
Thailand for the treatment of trauma, diarrhea, and skin infections. Mangosteen is a common
fruit plant in the South of VietNam. The xanthones, o- mangostin, - mangostin and 7-
mangostin, are major bioactive compounds found in the fruit hulls of the mangosteen. The
biological activities of - mangostin have been confirmed to consist of antibacterial activity,
anti-inflammatory activities, and antioxidant activity.

The data showed that o- mangostin, isolated from the rinds of fruit Garcinia mangostana
L., was found to be active against E. coli DH5So and S. aureus. Minimum inhibitory
concentration of a-mangostin for S. aureus strains and E. coli DH5o were to 15 mg/ml and 800
mg/ml, respectively. Antibaterial activity of o-mangostin inhibited to 80 % the growth for
B. subtilis X162 strain at concentrations of 1000 mg/ml. Meanwhile, a-mangostin only inhibited
70 % for P. aeruginosa Pngl.1 strain at the same concentration.

Therefore, the above results demonstrate that o~ mangostin from the fruit hulls of
G. mangostana are antibaterial substances, and can serve as lead compounds in the development
of antibaterial drugs.

Key words. Garcinia mangostana Linn, antioxidant, anti-inflammatory, antibacterial
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