Tap chi Khoa hoc Truong Pai hoc Can Tho

Tdp 57, S6 1B (2021): 93-98

®
Tap chi Khoa hoc Truong Dai hoc Can ThG [l iioa e
Phan B: Nong nghiép, Thuy san va Céng nghé Sinh hoc

website: sj.ctu.edu.vn

DOI:10.22144/ctu.jvn.2021.013

KHAO SAT HOAT TINH KHANG VI SINH TU DICH CHIET VO MANG CUT
LAI THIEU (Garcinia mangostana)

Nguyén Ngoc Ly, Vii Hoang Yén va Tran Ngoc Hung”

Truong Dai hoc Thu Ddu Mgt

“Ngwoi chiu trach nhiém bai viét: Tran Ngoc Hing (email: hungtngoc@tdmu.edu.vn)

Théong tin chung:

Ngay nhdn bai: 30/09/2020
Ngay nhdn bai swa: 28/12/2020
Ngay duyét dang: 27/02/2021

Title:

Antimicrobial activity from the
extract of the pericarp of Lai
Thieu mangosteen (Garcinia
mangostana)

Tir khoa:

Khang Staphylococcus aureus,
vo mang cut Lai Thiéu, vong
khang vi sinh vdt

Keywords:
Anti-Staphylococcus aureus,
Lai Thieu mangosteen
pericarp, microbial inhibitory
zone

ABSTRACT

Lai Thieu mangosteen is the typical fruits of Vietnam; its pericarp is rich
in various bioactive compounds which are good for health. The study was
carried out to estimate the potential of using the Lai Thieu mangosteen
pericarp to resist some microorganism species. The water extract of the
mangosteen pericarp has a higher effectivity in anti-bacterial and anti-
fungal activity than ethanol extract of the mangosteen pericarp. The
inhibitive diametric zone of Bacillus sp., Staphylococcus aureus and
Fusarium sp. of the water extract get 4,8 mm, 4,2 mm and 2,4 mm,
respectively. The extractive productivity of antibacterial compounds from
mangosteen pericarp was highest when extracted in the ethanol/ water
solution with the ratio of 30/70 (v/v), at 50°C for 5 hours. The diameter of
inhibitory zone was 9.6 mm. The MIC and MBC values for S. aureus of
the mangosteen pericarp extract were 56.25 and 112.5 ug/ mlL,
respectively.

TOM TAT

Mang cut Lai Thiéu la trdi cdy dac san cua Viét Nam; vo trai chira nhiéu
hoat chit co tac dung 16t cho sirc khée. Nghién cieu dwoc thiee hién nham
ddnh gid tiém nang su dung vo trai mang cut Lai Thiéu aé khang loai vi
sinh vdt. Dich chlet nude vé mang cut ¢6 kha nang khang vi khudn va ndm
bénh thiee vit tot hon so véi khi chiét bang ethanol. Puong kinh vong
khdng Bacillus sp., Staphylococcus aureus va Fusarium sp. cua dich chiét
nude lan lwot dat 4,8; 4,2 va 2,4 mm. Hiéu qud thu nhan hoat chat khang
khudn tir vé mdng cut tot nhdt khi chiét trong dung dich ethanol/nwée véi
1y 1é 30/70, nhiét @6 chiét & 50°C trong thoi gian 5 gio véi dwong kinh
vong khdng Staphylococcus aureus dat 9,6 mm. Gid tri MIC va MBC doi
voi S. aureus cua vo mang cut chiét & diéu kién thich hop lan ot dat
56,25 va 112,5 ug/ mL.

1. GIGI THIEU

qua, vo trai mang cut con chira rat nhiéu loai hoat

Ming cut (Garcinia mangostana) la trai cay dac
san noi tiéng tir lau doi cia ving dat Lai Thi€u —
Binh Duong. La mét trong nhiing tinh trong nhiéu
mang cut nhat Viét Nam, dién tich mang cut hién
nay tai Binh Duong dat trén 1.009 ha véi san lugng
hang nam dat 2.672 tin (Cuc Théng ké Binh Duong,
2018). Bén canh sy thom ngon, bd dudng cua thit
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chat co gia tri tot cho strc khoe ma noi bat nhat phai
ké dén nhom chét xanthone, chiém gan 1/3 tong s6
cac dan xuit xanthone dugc tim th'?iy o thuc vat.
Nhiéu nghién ctru cho thiy nhom chat xanthone c6
tiém ning vé gy doc trén cac dong té bao ung thu,
khang oxy hoa, khang viém va khang khuan
(Jennifer et al., 2019; Nguyén Diéu Lién Hoa,
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2019). Cac nghién ciu trude day tai Viét Nam tap
trung nhiéu vao viéc phan 1ap cac hoat chit cé trong
v6 ming cut va khang mot s6 dong ung thu. Nam
2009, Nguyén Tri Hiéu va ctv. da phan lap duoc -
mangostin va 3-O-methyl-normangostin tir vo trai
ming cut. D6 Thanh Xuan va ctv. (2011) ciing da co
lap dugc a-mangostin va y-mangostin tir vo trai
mang cut. Nhitng nghién ciru vé kha nang khang mot
s6 dong vi khuan gay bénh ciing da duogc thuc hién
trén nhitng hop chat tinh sach duoc tir vo trai ming
cut (P4 Thanh Xuén va ctv., 2011; B Thi Tuyén va
ctv., 2012). Hoat chit a-mangostin ciing di dugc
nghién ctru bd sung vao nudc xtic miéng va thudce
chdng ung thu (Hoang Puc Hau va ctv., 2017; Mai
Thi Hién, 2011). Nghién ctru nay tap trung vao vi¢c
danh gia hoat tinh khang Staphylococcus aureus cta
vo tradi mang cut tréng & khu vuc thi xa Thuan An,
tinh Binh Dwong. Trén co s¢ d6, cac thong s cua
qua trinh chiét nhu ty 1& ethanol/nudc; thoi gian va
nhiét d6 chiét; ndng d6 wc ché tbi thiéu (MIC) va
ndng do diét khuan tdi thiéu (MBC) duoc khao sat.
Viéc tan dung ngudn vo trai mang cut dé tao ra cac
san pham c6 tinh khang khuan sé& gitip nang cao gia
tri kinh té cua loai trai cdy ddc san nay cho dia
phuong.

2. THUC NGHIEM

2.1. Nguyén liéu

V6 mang cut dugc thu nhan tai thi x4 Thuan An,
tinh Binh Duong; vo tuoi, khong ¢ biéu hién sau
bénh; vé duge phoi khd, xay nhuyén thanh bot min.

Céc loai nAm bénh thyc vat thir nghiém bao gém
Colletotrichum gloeosporioides, Fusarium sp. dugc
phan 1ap tir cac loai cdy trong bi bénh, do phong thi
nghiém Sinh hoc ung dung, Truong Pai hoc Thu
Dau Mot cung cap.

Céc loai vi khuan thir nghiém bao gom Bacillus
sp.; E. coli; Staphylococcus aureus; Vibrio
paraheamolyticus do phong thi nghiém Sinh hoc
g dung, Truong Pai hoc Thu Dau Mot cung cap.

2.2. Phwong phap tién hanh

2.2.1. Dadnh gid kha nang khang vi sinh vat cua
Vo mang cut

Thi nghiém danh gia trén 2 loai dung méi chiét
khac nhau la ethanol 99,9% va nudc, vai 12 nghiém
thiec (mGi loai dung méi chiét duge danh gia kha
ning khang véi 4 loai vi khuan va 2 loai ndm bénh
thuc vat), mdi nghiém thuc lap lai 5 lan.

Mot kilogram vé méng cut tuoi dugc siy kho &
nhiét d6 50°C trong 4 ngay va xay nhuyén; lugng
bot thu dwoc 14 218 g, d6 4m bot vo méng cut 9,0 +
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0,3 %. Bot vo trai mang cut dugce ly trich cac chét
hoa tan trong ethanol & ty 1& pha loang 10 1dn. Ngdm
trong thoi gian 24 gio & nhiét do 50°C, thu dich chiét
bang cach ly tim & téc d6 5.000 vong/phut trong thoi
gian 5 phut; c6 can dich chiét va ghi nhén khéi lwong
cao ethanol. Céan 0,1 g cao, hoa tan trong 10 mL
nudc cit vo trung; loc dich qua film loc 0,22 pm.

Dbi véi nudc, bot vé mang cut duoc ly trich véi
ty 1& pha loang 10 1an, trong 2 gio' & nhiét 6 35°C;
loc qua gidy loc rdi tiép tuc loc qua film loc v6 tring
kich thuéc 16 0,22 pm. Giéng dbi chimg dugc thuc
hién véi nuéc cat & cung thé tich.

Kha ndng khdng ndm bénh thyc vt

Hut 0,1 mL cac loai dich khao sat cho vao cac
giéng di duc sin trén moéi truong PGA (Potato
Glucose Agar) c6 chira cac chung nam bénh thuc vat
da dwoc cdy trude 2 ngay véi duong kinh vong ting
truong dat 2 cm ddi véi Fusarium sp. va 2,5 cm doi
v6i Collectotrichum gloeosporioides. U 24 gio 6
nhiét 46 phong, do kich thudc vong khang ndm cua
cac loai dich chiét. Giéng ddi ching am chira nuéc
c4t vo tring (Mounyr et al., 2016).

Kha ndng khdng vi khudn cia vé mdng cut

Céc ching vi khuan kiém dinh dugc nudi cdy
trén moi truong TSB (Tryptone Soya Broth) trong
thoi gian 24 gio, mat d6 vi khuan duogc diéu chinh
107 CFU/mL. Thém 0,1 mL céc loai dich khao sat
cho vao cac giéng da duc sin trén moéi trudng TSA
(Tryptone Soya Agar) da trai cac chung vi khuan
kiém dinh. U 24 gio ¢ nhiét d6 phong; do kich thudc
vong khang khuan cia céc loai dich chiét. Giéng dbi
chang chira nudc cit vo trang (Mounyr et al., 2016).

2.2.2. Anh hieong cac yéu t6 den kha nang thu
nhdn hoat chat khéing Staphylococcus aureus tir V6
mang cut

Anh huong cua ty 1& dung moi chiét dwoc khao
sat v6i 6 nghiém thic, 13p lai 3 1an, bang cach ngdm
10 g b6t vo trai mang cut trong 90 mL dung dich co
ty 1€ ethanol/nudc thay ddi: 100/0; 40/60; 30/70;
20/80; 10/90 va 0/100. Sau 2 gio, lic & nhiét do
50°C, thu nhan dich chiét; xac dinh hoat tinh khang
Staphylococcus aureus cua dich chiét. Cac giéng ddi
chung dugc thuc hién véi dung dich c6 cung ty 1€
ethanol. Cac nghiém thirc duoc lap lai 3 lan.

Dich chiét tié'pltuc dugc o can dung moi ¢ nhi@t
do 50°C. Hiéq suat thu nhan cao chiét (%) = khéi
lugng cao/ khdi lrgng bot vo mang cut x 100.

Anh huéng cua thoi gian va thét do chiét duoc
khao sat vai 24 nghiém thirc, moi nghiém thuc lap
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lai 3 1an, bang cach ly trich bt vo ming cut & cac
nhiét do khac nhau: 30°C; 40°C; 50°C va 60°C trong
thoi gian tir 1 dén 6 gio; ly trich dich va xac dinh
hiéu qua khang Staphylococcus aureus; giéng dbi
chimg duogc thuc hién véi dung dich co ty 1€
ethanol/nudce 1a 30/70.

2.2.3. Xdc dinh nong do irc ché toi thiéu (MIC)
va nong d¢ diét khudn téi thiéu (MBC) cua dich
chiét vé mang cut

Nong do tc ché téi thiéu (MIC, minimum
inhibitory concentration) 1a ndng do thip nhét trong
day thir nghiém c6 thé e ché sy phat trién cua vi
khuan, dung dich nu6i céiy ¢6 mau xanh khi thém 1
mL dung dich resazurin 0,01%. Trong khi d6, cac
dng nghiém c6 su phat trién cua vi khuan s& c6 mau
hong khi thém resazurin 0,01% (Mounyr et al.,
2016).

Nong do diét khuan tdi thiéu (MBC, minimum
bactericidal concentration) 1a nong do thap nhat
trong ddy cao chiét thir nghiém c6 thé tiéu diét
99,9% vi khuan trong éng nghiém. Cac 6ng nghiém
& ndng d6 khong lam ddi mau dung dich resazurin
duogc xac dinh mat do vi khuéan trong dich nudi bang
phuong phap trai dia trén méi trudng TSA; dém sb
khuan lac moc sau 24 gio u ¢ 35°C (Mounyr et al.,
2016).

Dich chiét vo mang cut thu dugc & diéu kién
thich hop dugc c6 can thanh cao; can 0,1 g cao hQa
tan trong dung dich DMSO (Dimethyl sulfoxide) roi
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dinh mirc thanh 10 mL (dung dich goC) Dung dich
gbe duoc loc qua film loc 0,22 pm r0i pha lodng
thanh diy c6 nong d6 giam dan: 1/2; 1/4; 1/8; 1/16;
1/32 va 1/64 trong dung dich DMSO. Dich loc dugc
¢6 can dé xac dinh khéi lwong cao tan trong DMSO.
Vi khuén Staphylococcus aureus duoc nudi cdy trén
méi truong TSB trong 24 gio va pha loang sao cho
mat s dat 107 CFU/mL. Thi nghiém dwoc tién hanh
lap lai 3 1an véi 8 nghiém thitc, bao gdm nghiém
thirc ddi ching duong chira 0,5 mL dich vi khuan,
2,0 mL méi truong TSB va 2,5 mL dung dich
DMSO; nghiém thirc dbi ching am chira 0,5 mL
nude cat, 2,0 mL méi truong TSB va 2,5 mL dung
dich DMSO; cac nghiém thie thi nghiém chua 0,5
mL huyén phu vi khuén, 2,0 mL méi truong TSB va
2,5 mL dung dich cao chiét co ty 1¢ pha lodng giam
dan (1/2; 1/4; 1/8; 1/16; 1/32 va 1/64); gilr cac ong
nghiém & nhiét @6 35°C trong 24 gio.

2.3. Xirly théng ké

Xu ly théng ké ANOVA bang phan mem
Stargraphic Centurion 15. So sanh trung binh bang
kiém dinh one-way ANOVA.

3. KET QUA VA BAN LUAN

3.1. Kha niing khang vi sinh vét cia vé méing cut

Bot vo méng cut duoc ly trich hoat chit trong
nugce va ethanol. Puong kinh vong khang vi khuén
va nam gay bénh thuc vat cua dich chiét duoc thé
hién trong hinh 1.

Cao chiét ethanol

® Dich chiét nrde

Fusarium sp.

pamheumﬂhmus g Dfmponoﬁdes

Chlng vi sinh vit

Hinh 1. Kha ning khang mét s6 chiing vi sinh vat caa dich chiét vé ming cut

Céc ky tu khac nhau trén cac cot thé hién su sai
khac & do tin cay 95% (p<0,05).

Hoat tinh khang vi sinh vat trong vé mang cut
thay di tuy theo loai dung méi ly trich. Ly trich v&i
nudc cho hiéu qua khang vi sinh vat cao hon so voi
ethanol, trong khi cic giéng dbi ching khong khi
nhan ving khang. Kha ning khang ndm gay bénh
thuc vat cua dich chiét vo mang cut khong cao,
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dudng kinh vong khang trén ndm Fusarium sp chi
dat 2,4 mm ddi cao dich chiét nuéc. Hiéu qua khang
khuan thé hién trén cac chung Gram duong nhu
Bacillus va Staphylococcus tét hon so v6i Gram 4m
nhu E. coli va Vibrio paraheamolyticus. Buong
kinh vong khang Bacillus va S. aureus cua dich chiét
nudc vé mang cut lan luot dat 4,8 va 4,2 mm. Két
quéa khang hai loai vi khuan nay ciing duoc DS Thi
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Tuyén va ctv. (2012) ghi nhan. Hoat chit a-
mangostin & ndng d6 50 pg/ mL cho vong khang
Bacillus subtilis va Staphylococcus aureus dat lan
lwot 7 va 5 mm (Srinivasan et al., 2017),
Staphylococcus aureus 1a tac nhan gy ra nhidu bénh
nhiém tring va viém phdi. Cac dic diém khang S.
aureus caa hoat chét chiét tir vo ming cut duoc xac
dinh nham dinh huéng tng dung san pham vao linh
vuc bao vé stiic khoe, nang cao gia tri sir dung cua
loai trai cay dac san Binh Duong.

3.2. Anh huéng ciia cac yéu té dén kha ning
thu nhan hoat chat khang Staphylococcus aureus
tir vé mang cut

3.2.1. Anh huong cua ty 1¢ dung méi chiét

Két qua danh gia trén vi khuan S. aureus cho
thdy cac hoat chat chiét trong nudc co hiéu qua
khang t6t hon so véi trong ethanol. Thi nghiém dwoc
thuc hién véi sy thay ddi ty 1é ethanol/nudc trong
dung dich chiét. Hiéu qua khang khuan cua dich
chiét va hiéu suit thu nhan cao chiét duoc thé hién
trong Hinh 2.
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Hinh 2. Anh huéng cia ty 1é dung méi chiét dén
kha ning khang khuan cia vé méing cut

Cdc ky tu khac nhau biéu thi mire dé sai khdc ¢ dg tin
cay 95% (p<0,05).

Hiéu qua khang khuan thay d6i dang ké theo ty
1& ethanol trong dung méi chiét, trong khi hiéu suat
thu nhan cao trong cic nghiém thic c6 bd sung
ethanol khong khac biét, dat tir 10,82% dén 12,39%
S0 v6i bot vo mang cut kho. St dung dung mai chiét
Véi ty 1¢ ethanol/nudce 1a 30/70 cho thiy hiéu qua
hoa tan cac hoat chit khang S. aureus tét nhét, vai
hiéu sut thu nhan cao chiét dat 11,39% va duong
kinh vong khang S. aureus cua dich chiét dat 7,8
mm. Khac biét vé mat thong ké so v6i dudng kinh
vong khang cua cac nghiém thac khac ¢ do tin cay
95% (p<0,05) (hinh 2). Két qua nay cho thiy cac
hoat cht khang S. aureus tir vo qua ming cut Lai
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Thiéu c6 thé thuc nhém xanthone, hoa tan tbt trong
hdn hop dung moi c6 do phan cuc trung binh, 1a
nhém hoat chit khang khuan dic trung cua cac ciy
thuoc ho Garcinia (Negi et al., 2013). Nghién cuu
truée day ciing cho thiy hop chit xanthone tir 16p
V6 trai mang cut c6 hiéu qua khang t6t voi dong vi
khuan Porphyromonas gingivalis (Jennifer et al.,
2019).

3.2.2. Anh hieong cuia nhiét dé va thoi gian chiét

Thoi gian chiét khong co anh huong khong nhiéu
dén kha nang khang S. aureus cua dich chiét trong
khi nhiét d6 chiét & 60°C cho hiéu qua khang khuén
giam dang ké so vai khi chiét & cac khoang nhiét do
thip hon. Nhiét d6 cao c6 thé gia tang su hoa tan cia
céc chat vao dung méi nhung co thé tac dong toi cau
tric phan tir, lam giam hoat tinh sinh hoc cua céac
chat. Két qua thi nghiém cho thdy vo ming cut chiét
& 50°C trong thoi gian 5 gio c6 duong kinh vong
khang S. aureus tot nhat, dat 9,6 mm, khéc biét vé
mit thong ké so véi cac nghiém thire con lai & do tin
cdy 95% (p<0,05), thoi gian ngam chiét lau hon
khong dem lai sy gia ting hiéu qua khang khuan.
Két qua nay c6 thé do cic hoat chat khang
Staphylococcus aureus trong vo mang cut hoa tan
nhanh trong hé dung méi 30 ethanol/ 70 nudc, nén
thoi gian ngdm 1au hon khéng 1am thay ddi kha nang
khang khuan cua dich chiét. Hiéu qua ly trich c6 thé
nang cao hon véi phuong phap chiét ngam kiét. Cao
v6 mang cut thu duoc khi chiét vai hdn hop dung
moi chira 30% ethanol va 70% nudc, nhiét do 50°C
trong thoi gian 5 gio dwoc sir dung cho khao sat tiép
theo.
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Hinh 3. Anh hwéng ciia nhiét d va thai gian chiét

dén kha ning khang khuan caa vé mang cut
Cdc ky tw khdc nhau biéu thj mire do sai khdc & dg tin
cay 95% (p<0,05).

3.3. Néng dé wc ché toi thiéu va ndng dé diét
khuan téi thiéu cia dich chiét vé ming cut

Hoa tan 100 mg cao vé mang cut v4i 10 mL nudc
cat vo trung; 5 mL dich loc qua film dugc say kho.
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Ham lugng hoa cao tan trong DMSO thyc té dat 9 day néng d6 giam dan dé khao sit chi s6 MIC va
mg/ 5 mL. Dich loc qua film dugc pha lodng thanh MBC. Két qua thi nghiém thé hién trong Bang 1.

Biang 1. Mt sé Staphylococcus aureus trong méi trudng cé bd sung dich chiét vé ming cut

Ty 1€ pha loing Nong dd cao Mau dich nudi cay khi Mét do Staphylococcus
dich cao géc (ng/ mL) thém reazurin 0,01% aureus (CFU/ mL)

Dich ting sinh ban - - 1,2 x 107
dau

0 0 Hong 1,8 x 10°

1/8 112,50 Xanh 1,5 x 106

1/16 56,25 Xanh tim 1,6 x 107

1/32 28,12 Hong 7,8 x 108

O nghiém thtee sir dung dich cao c6 do pha lodng chiét & 50°C trong thoi gian 5 gio. Gia tri MIC va
1/16 twong ting Véi 56,25 ug/ mL, dich nudi cay MBC dbi véi S. aureus ciia vo mang cut chiét ¢ diéu
chuyén mau xanh tim khi bd sung resazurin 0,01%, kién thich hop lan luot dat 56,25 va 112,5 pg/ mL.
mat do S. aureus cua nghiém thirc nay ciing xap Xi

V6i dich tang sinh ban dau (Bang 1). K&t qua nay LUl CAMON

cho thiy ndng do trc ché tdi thiéu vi khuan S. aureus Nhom tac gia xin chan thanh cam on sy hd trg
cua cao Vo6 mang cut dat khoang 56,25 pg/ mL. Cac kinh phi ciia Trudng Dai hoc Thu Dau Mot trong
nghién ciru trude day vé kha niang khang khuan cua khudn kho dé tai nghién ctru khoa hoc cip co so véi
V6 mang cut chu yéu thuc hién véi cac hoat chat tinh mi s6 DT.20.1-103.

khiét nhu cong bd ciia DS Thi Tuyén va ctv. (2012) . _ .

cho thay hoat chét a-mangostin c6 nong do &rc ché TATLIEU THAM KHAO

t6i thiéu vai Staphylococcus aureus 1a 15 pg/ mL). Cuc Théng ké Binh Duong (2018). Nién giam théng
Nghién ctru nay dé xuat mot giai phap ly trich cao ké Binh Dwong 2018. Nxb. Thanh Nién.

téng don gian vai hé dung méi ethanol/nude, ¢ hiéu Pd Thanh Xuan, Trin Vin Quéc, Nguyén Ngoc

qua uc ché Staphylococcus aureus cao. Trong khi Hanh va Phung Van Trung (2011). Phan 1ap hai
do, néng do diet khuin (MBC) ciia cao vé mang cut hop chat tinh khiét tir vo trai mang cut (Garcinia
ddi véi Staphylococcus aureus dat 112,5 pg/ mL, mangstana L.) va thir hoat tinh cta ching. Tap

chi Khoa hoc truong Pai hoc Can Tho, 18a,
153-160.

Db Thi Tuyén, Mai Thi Hién, Phi Thi Mo, Nguyén
Thi Ngoc Dao & Quyén Pinh Thi (2012).
Nghién ctru hoat tinh khang khuan cua hoat cht
a-magostin tach ra tir vé qua mang cut Garcinia
mangostana L.. Tap chi Khoa hoc va Céng nghé,

mat do vi khuan giam 99,91% so véi nghiém thirc
khong bd sung cao chiét. So véi ndng do diét khuan
t6i thiéu d6i voi S. aureus cia cao ethyl acetate 14
dam but, dat 200 pg/ mL (Lwong Thi My Ngan va
ctv., 2016), cao chiét cia vo mang cut cho kha ning
khang S. aureus tét hon. Nghién ciru truée ddy cia

Tadtong et al. (2009) di cho thay cac nhom carbonyl 50(1), 21-28.
cua hop chat xanthone tir vo qua ming cut c6 thé Hoang Dirc Hau, V6 Viét Cudng, Nguydn Vi Anh
phan &g véi cac amino acid trén cac phan tir protein va Nguyén Thi Mai Phuong (2017). Panh gi4 tac
mang, cac enzyme ngoai bao va cac protein cua dung khang sau rang ctia nudc suc miéng chua
véch, qua do phd huy cac cau trac polymer sinh hoc a-mangostin. Tap chi Khoa hoc va Cong nghé
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