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Tém tit. Thanh long (Hylocereus undatus) 12 loai trai cy chita ham luong dinh dudng phong pht, giau
vitamin, khodng va chat xo. Day 1a ngu6n co chét rat pht hop cho vi khuan lactic sinh treong. Hién tai
0 Viét Nam, thanh long cht yéu dugc st dung truc tiép ¢ dang qua twoi hodc 1én men tao rugu. Trong
nghién cru nay, lan dau tién dich qua thanh long tréng duoc 1én men lactic bang vi khuan Lactobacillus
acidophilus ATCC 4356 nham tao d6 udng lén men giau loi khuan, huéng dén da dang hoéa cac san pham
tlr nguyén liéu thanh long rudt tring. Cac thong s8 1én men duwoc khao st bao gom nong d6 chat kho,
pH, ti 1é gidng cdy va thoi gian 1én men. Dong thoi, stic séng cua loi khuan theo thoi gian bao quan va
kha nédng sdng sot trong diéu kién khéc nghiét ¢ hé tiéu hda cling duoc theo ddi. Két qua cho thay, & cac
diéu kién lén men bao gom néng do chat kho 16 °Bx, pH 6,0, ti 1é gidng cdy 4% (v/v) twong ting mat do
ban dau la 4,8 x 107 CFU/mL, thoi gian 1én men pht hop nhat la 72 gi¢. San phdm ¢6 méat do loi khuén
dat 10,4 log twong ting v6i 2,5 x 10 CFU/mL). Loi khudn trong dich 1én men c6 kha ndng sdng st 94,39%
sau 2 gio 6 dich da day nhéan tao (SGJ, pH 2,0) va 77,19% sau 4 gio ¢ dich rudt nhan tao (SIF). Sau thoi
gian bao quan 21 ngay ¢ 4 °C, méat d6 loi khuén giam con 9,91 log.
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Abstract. Dragon fruit (Hylocereus undatus), a tropical fruit, is rich in valuable nutrients such as vitamins,
minerals, and fiber. Therefore, this fruit can be considered as a suitable source for the growth of lactic
acid bacteria. In Vietnam, dragon fruit is directly consumed or used for the production of alcoholic
fermented beverages. In this study, the juice was fermented by using Lactobacillus acidophilus to fabricate
beverages rich in probiotics to diversify the products. The optimal culture conditions are as follows: pH
6.0, initial cell density of lactic acid bacteria 4.8 x 107 (CFU/mL), dry matter concentration 16 °Bx, and
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fermentation time 72 h. The product consists of 10 log (or 2.5 x 10'° CFU/mL) of L. acidophilus. The survival
of probiotics in fermented dragon fruit juice remains at 94.39% after 2 h in the simulated gastric fluid
medium and 77.19% after 4 h in the simulated intestinal fluid medium. After 21 days of storage at 4 °C,

the viable count of probiotics decreased to 9.91 log.
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1 Mo dau

Probiotic la nhiing vi sinh vat sdng hitu
dung duoc dua tryc ti€p vao trong thuc pham.
Chung c¢6 kha nang ton tai va phét trién trong
duong tiéu hdéa. Chung khong gay hai cho co thé
vat chy, trai lai con cung cdp mot s6 1oi ich dang ké
nhu sinh tong hop cac chat khang khudn bao gom
bacteriocin, acid hitu co, hydrogen peroxide, v.v.
[1]. Cac san pham sita lén men la moi treong tot
cho cac chiung vi khuan lactic ¢ chiic nang
probiotic phat trién. Tuy nhién, viéc tiéu thu cac
san phdm nay bi han ché 6 mot s6 luwong 1én nhirng
nguoi khong dung nap duong sita hoac dang trong
ché d6 an kiéng han ché cholesterol. Sy gia tang s
luwong nguoi dn chay la mdt yéu t6 khac gidi han
tiéu thu san pham sta. Do d6, cic san pham
probiotic tir trai cdy va rau qua da duoc nghién cttu
rong rai [2].

Nudc ép trai cdy chtta nguén dinh dudng
phong phu (chat chdng oxy hoda, khoadng chat va
vitamin) va duong ty nhién trong trai cay gop
phéan vao sy tang truwong cua probiotic. Cac loai
nudc ép trdi cay cling co hrong vi twoi mat nén
duoc tat ca cac nhom tudi wa chudng. Mot 1oi thé
khac ctia co chdt nude ép so voi siva la sy tiéu hda
cac loai nuedc ép trong da day nhanh hon, do d6 vi
sinh vt bi liru trong moi trieong acid ctia da day it
thoi gian hon, giam tac dong dén stc sdng loi
khuan. Trong nhiéu nghién cttu, nudc ép trai cay
ttr dira, dwa do, tao, cam, nho den, chudi, qua viét
quat, v.v. duoc sit dung lam co chéat cho probiotic
[2]. C6 hai cach d€ chuyén nudc ép trdi cay thanh

thuc phdm probiotic la b6 sung lgi khuan vao nude
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ép trai cay hodc 1én men nudc trai cay véi loi
khuan. Sy 1én men nudc trai cay bang loi khuan thé
hién mot s6 lgi thé so véi viéc bd sung vi trong
nudc ép voi luong duong thdp, vi sinh vat thich
nghi t6t hon va c6 thé cé ty 1é sdng cao hon. Mot
loi thé khéc ctia qua trinh 1én men la san xudt cac
chdt chuyén hoda giup gia ting chét lwong san
phdm, ching han nhu bacteriocin (gitip chdng tap
nhiém vi sinh vat sudt thoi gian bao quan) [2]. Hién
nay, nhiéu loai nudc trai cay probotic va d6 udng
lién quan da dwoc thwong mai héa nhu Proviva
(Thuy Dién), Biola (Phan Lan), Goodbely (My),
v.v., nhung chu yéu la dang nudc trai cay bo sung

probiotic [3].

O Viét Nam, thanh long hién duoc trong &
30 tinh thanh. Riéng ba tinh Binh Thuan, Tién
Giang va Long An chiém 93,6% dién tich va chiém
95,5% san luong ca nudc. San xudt thanh long o
Viét Nam phat trién manh; ttir nam 2000 dén 2013,
dién tich tdng 4,5 Ian va san luong tang 13 lan. Dién
tich thanh long trén ca nuéc nam 2013 la 28,700 ha
va san luong dat 520 ngan tan [4]. Nhu vay, c6 thé
nhan thdy tiém nang nguyén liéu thanh long trong
nudc ludn doi dao. Tuy nhién, thanh long chu yéu
Itu dwgce ban trén thi treong & dang trai twoi, do
vay thoi gian bao quan khong dai. Hién nay, mot
sO co so san xuat da nghién cttu ché bién thanh
long ¢ dang ruwou vang, mét déo va thanh long say.
Do vay, viéc tao ra nudc thanh long 1én men giau
probiotic sé gép phan lam da dang hoéa cac san
phém cua dia phuong.
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2 Vatliéu va phuwong phap

21 Déoitugng

Qua thanh long rudt tréng dwoc thu mua tai
xa Phtt Ngai Tri, huyén Chau Thanh, tinh Long An.
Chon qua ¢6 cung d6 chin, khéi luong trung binh
0,3-0,4 kg, khong dap nat, he hong. Lactobacillus
acidophilus ATCC 4356 do BO mon Cong nghé sinh
hoc, Truong Pai hoc Bach khoa Thanh phd H6 Chi
Minh cung cdp. Giong duoc gitt gidng trong
glycerol 10% & —18 °C trén moi truong MRS-agar
(Himedia, An D) ¢ 4 °C.

2.2 Vatliéu

Hoa chat chinh stt dung bao géom acid citric
(Trung Quéc), NaHCOs (Trung Qudc), NaCl
(Trung Qudc), pepsin (Sigma — Aldrich, My) va
mudi mat (Sigma — Aldrich, My). Buong tinh luyén
RE c6 ham lwong saccharose >99,8% mua tir cong
ty Puong Bién Hoa. Cac moi treong dwoc stt dung
trong nghién cttu bao gom: moi treong MRS Broth,
MRS agar (Himedia, An D§); moi truong dich da
day nhan tao (SGJ — Simulated Gastric Juice: NaCl
9 gL, pepsin 3 g-L-, pH 2); m6i treong dich rudt
nhan tao (SIF — Simulated Intestinal Fluid: NaCl 9
gL, mudi mat 3 g-L-, pH 6,5).

2.3  Phwong phap

Chuan bi gidng cho 1én men

Lactobacillus acidophilus dwoc nhan giéng cap
2 trong mdi treong MRS — broth & 37 °C trong 22
gio; ly tam 4000 v/ph trong 20 phut 6 4 °C; rira sinh
khéi 2 lan bang nuéc mudi sinh ly va hoan lai thé
tich ban dau. Dich giong dwoc pha loang theo day
thap phan va cdy trai trén moi truong MRS agar.
Mat d6 vi khudn dwoc xac dinh bzfmg phuwong phap
dém khuan lac trén moi truong MRS agar. Dich
giong c6 mat d¢ 10° CFU/mL.

Khao sat qua trinh 1én men lactic

Qua thanh long duoc rtra sach, tach vo lay
thit qua va ép thu dich. D€ tiét kiém dich qua va

khong lam mét nhiéu tinh chat ban dau, dich qua
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dwoc pha loang véi nuedce o ti 1€ 2:1 (v/v); chinh pH
vé cac gia tri khao st bang dung dich
natribicacbonat 5% hodc acid citric 10%; chuan hoéa
nong d¢ chdt kho. Thanh trung Pasteur dich qua 6
80 °C trong 10 phut; lam ngudi vé 30 °C va cdy

giong lén men.

Cac yéu t6 anh huong 1én qud trinh 1én men

bao gom:

- pH ban dau: 5,0; 5,5; 6,0; 6,5; thong s6 cd
dinh la ndng d6 chat kho 12 °Bx; ti 1¢ giong
cay 2% (v/v); thoi gian 1én men tai 48 gio.

— Nong d6 chat kho: 12, 14, 16, 18 °Bx; thong
s0 c6 dinh gom pH chinh theo két qua thi
nghiém trudc; ti 1é giong cdy 2% (v/v); thoi

gian 1én men tai 48 gio.

— Tilé cdy giong: 2, 4, 6% (v/v); thdong s6 cb
dinh gobm pH va noéng d6 chdt kho chinh
theo két qua cua thi nghiém trudc; thoi gian

lén men 48 gio.

— Két hop cac thdong s6 duwge chon 6 cac thi
nghiém trwedce, thoi gian 1én men: 24, 48, 72,

96 gio.
Cac nghiém thttc duoc theo doéi va danh gia
thong qua mat d¢ vi khuan sau 1én men (CFU/mL),
nong do chat tan, pH va diém cam quan thi hi€u vé

Vi.

Khao sat strc sdng cta lgi khuan trong san phdm
1én men & diéu kién khic nghiét cia hé tiéu hoa
Stic s6ng ctia loi khuan trong diéu kién khac
nghiét duoc thuc hién theo Kalita va cs. va cé mot
s0 diéu chinh [5]: Chuan bi cdc mdi truong dich da
day va dich mat nhan tao, thanh trung & 90 °C
trong 5 phat. Hat dich thanh long lén men vao
titng mdi treong theo ty 18 1:10 (v/v), tron déu bang
vortex. Véi moi treong SGJ, tién hanh xac dinh mat
s6 loi khuan (CFU/mL) sau mdi 30 phut u trong
tong thoi gian theo doi la 2 gio. V&i moéi truong SIF,
tién hanh xac dinh mat dd loi khudn sau mdi 60

pht t trong tong thoi gian theo doi 1a 4 gio.
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Khéo sat stec sdng lgi khudn theo thoi gian bao
quan san phdm 1én men

Stic s6ng cta loi khuan trong san pham lén
men theo thoi gian bao quan duwoc theo doi thong
qua céc chi tiéu: pH, acid lactic va méat d¢ t€ bao

sau moi 21 ngay bao quan.

Céac phuwong phap phan tich

Mat dd vi khuan duwoc xac dinh bang
phuong phép trai dia trén moi trerong MRS-agar
véi cdc budc chinh gom [6]: dich mau duoc pha
loang thanh mot day theo cac ti 1é ttr 10-! dén 10-°.
Chon ti1é 10-8va 10~ cdy trai trén moi truong MRS~
agar. U cac dia ¢ 37 °C trong 48 gio. Tinh két qua
theo cong thirc [7]:

N
:n1 XvXfit+n XvXf

trong d6, A lamat d¢ vi khuan (CFU/mL); N 1a téng
s0 khudn lac; nla s dia cdy twong ting ¢ tiing nong

do6 pha loang; v la thé tich cdy; f1a ti 1¢ pha loang.

pH cta dich 1én men duoc do bang may do
pH inoLab® pH 7110, Btic. Nong d6 chat kho hoa
tan duoc xac dinh bang chiét quang k& ATAGO
Master 53M, Nhat. Ham lwong acid lactic dwoc xac
dinh theo TCVN 4589-1988. Banh gia cam quan
bang phuong phap cam quan thi hiéu [8].

24  Xtelysé liéu

Tat ca cac thi nghiém dwoc b tri ngau nhién
va lap lai 3 Tan. Danh gia sy khac biét c6 y nghia
gitta cac mau thi nghiém duwoc thyc hién bf“mg
phuong phép thong ké Anova va kiém dinh LSD
v6i dd tin cay 95%. Cac sO liéu thu nhan duoc xi ly
bang phan mém théng ké Statgraphic Centurion
XVL

3 K&t qua va thio luan

3.1  Anh hudng caa cic diéu kién 1én men

Dich qua ban dau c¢6 ham luong acid lactic
0,29 +0,01 g/100 mL, pH 4,44 + 0,15 va ndng d6 chat
tan 10,5 + 0,17 °Bx. Do vay, d€ dam bao diéu kién
tang truong va lén men caa L. acidophilus ATCC
4356, dich qua can duoc diéu chinh vé pH phu hop.
Nong d¢ chat tan 1a yéu t6 thé hién ham luwong
duong va cac chat hoa tan khac c6 trong moi
treong lén men. Ham luwong dwong trong moi
truong sé tao su chénh 1éch ap suat thdm thau gitta
t& bao vi khuan 1am cho céc chat dinh dudng dé
dang thdm vao t€ bao qua mang. Tuy nhién, theo
thoi gian 1én men lactic, d¢ chua sé tang va anh
hudéng dén tinh cam quan ctia san pham nén
duong saccharose duoc bo sung vao dich qua va
khao sat cung vdi ti 1€ giong cdy va thoi gian 1én
men. Cac két qua khao sat duoc trinh bay trong
Bang 1.

Bang 1. Anh hudng cta cac yéu t6 khao sat dén cac thong sb sau 1én men

Nghiém Nong do chat tan pH sau Mit d6 té bao Diém cam quan
thixc sau 1én men (°Bx) 1én men sau 1én men (log) thi hiéu veé vi
pHso 10,83 £ 0,122b 4,26 + 0,042 10,14 £ 0,100 5,12 + 0,152
pHss 10,97 + 0,06 4,48 +0,03b 10,08 £ 0,03 5,93 0,73
pHeo 10,80 + 0,102 4,27 + 0,032 10,16 + 0,17 7,13 £ 0,63¢
pHss 11,17 +0,06¢ 5,07 £0,15¢ 9,61 +0,282 6,03 £0,51°

Bxi2 11,33 £ 0,152 4,05 +0,13b 9,22 +0,252 5,8 + 1,04

Bxus 13,07 £ 0,06° 4,10 + 0,05b¢ 9,63 + 0,220 6,2 +0,83¢

Bxis 14,97 + 0,06¢ 3,91 + 0,012 10,22 + 0,04¢ 7,2 +1,124
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Nghiém Nong dd chat tan pH sau Mat d6 té bao Piém cam quan
thitc sau 1én men (°Bx) 1én men sau 1én men (log) thi hiéu vé vi
Bxs 17,37 £ 0,234 4,23 +0,02¢ 9,94 +0,11bc 5,43 + 0,682

Gz 15,07 + 0,06° 4,00 £0,10° 9,97 £ 0,072 6,5+1,172

Gs 14,77 + 0,062 3,83 £ 0,022 10,42 + 0,06 7,3 £1,24¢

Ge 15,00 + 0,00b 3,90 £0,012b 10,21 £ 0,1920 7,0 £1,02b

Bx12dén Bxisla cic nghi¢m thikc voi nong do chat kho tir 12 dénl8 °Bx. Gz dén G la cdc nghi¢m thikc voi ti 1¢ giong ciy 2, 4, 6%.

Céc ky tw (a, b, ¢, d) khdc nhau biéu dién mirc dg sai khdc c6 yj nghia thong ké & dj tin cdy 95%.

C6 thé thay rang, cac nghiém thic pH 6,0,
nong do chat tan ban dau 16 °Bx va ti 1é cdy giong
4% (twong tng mat do té€ bao gieo cdy ban dau la
4,8 x 107 CFU/mL) déu cho gia tri mat d6 lgi khuan
sau lén men cao nhét, twong tng véi d6 la su giam
nhanh néng do chat kho va pH sau 1én men tai mdi
nghiém thitc. Ngoai ra, két qua danh gia vé vi 6 3
nghiém thitc nay cing cao nhat. Do vay, day la cac
théng s 1én men phu hop dwgc lua chon dé thuce

hién theo doi thoi gian 1én men.

Hinh 1 cho thay mat d¢ té bao tang rdt nhanh
trong khoang tir 24 dén 72 gio (ttr 10,10 dén 10,4
log); nong d6 chat kho giam tir 16 xudng con 14,73
°Bx; pH giam dén 3,83. Sau d6, néu kéo dai thoi
gian 1én men thi thdy rang mat d6 té bao va pH bat
dau suy giam. Trong thoi gian tir 24 dén 72 gio thi
vi khudn dang 6 pha log nén s6 lugng tang sinh rat
nhanh; qua trinh trao d&i chat dién ra rat manh mé
kéo theo nong do chat khd va pH cing giam

nhanh. Sau mot thoi gian nudi cdy, chat du tri

trong moi truong can dan, mot sd san phdm cua sy
trao déi ¢ tinh doc tich tu lai va pH cua mbi
truong thay déi. Su chuyén hoa nidng luong cham
lai; nhitng ca th& bat dau gay trd ngai cho nhau; tc
d¢ sinh san giam dan; t& bao chét bat dau xuat hién.
Céc té bao méi hinh thanh bang véi s6 lwong té bao
chét di va quéan thé vi sinh vat tién vao pha can
bfing nén khi thoi gian 1én men 16n hon 72 gio, mat
do vi sinh vat khong tang ma giam di; dac biét, o
96 gio, quan thé vi sinh vat da tién t6i pha suy
vong; mat d¢ vi sinh giam di do pH thdp tic ché vi
khuén. Mat do té€ bao cao nhat tai 72 gio (10,40 log
tuong ung vdi 2,5 x 10 CFU/mL) va c6 su khéc
biét c6 y nghia so véi cac thoi diém con lai. Vi vay,
thoi diém dirng qua trinh 1én men la 72 gio. Theo
Mousavi va cs., khi 1én men nuéc lyu bang L.
acidophilus DSMZ 20079 va L. plantarum DSMZ
20174, thoi gian 1én men tdi wu la 72 gio voi mat do
vi khuan 3,9 x 108 CFU/mL [9]. Trong nghién ctru
nay mat do L. acidophilus ATTC 4356 cao hon, c6
thé do su khac biét trong nguyén liéu lén men.

—=— N6ng do chat kho (°Bx)
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Hinh 1. Bién dong cua cac yéu t6 sau qua trinh 1én men theo thoi gian
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3.2  Danh gia strc s6ng caa lgi khudn trong san
phim & cac diéu kién khac nghiét caa hé
tiéu hoa
Mot san pham probiotic, ngoai ddc diém

phai dam bao yéu cau vé mat do, con phai chiu

duoc pH da day va mu6i mat [10]. Vi vay, L.

acidophilus ATCC 4356 trong nudc thanh long 1én

men dugc U riéng biét trong ting moi truong dé
danh gia su sdng sot trong tirng diéu kién cuc doan
cua hé tiéu hoa.

Trong méi treong dich da day nhan tao SGJ
pH 2, sau 2 gio thi mat d0 vi sinh giam ttr 10,35 log
xuéng 9,77 log tng voi ti 1€ séng sot 94,39%. Diéu
nay ching to L. acidophilus ATCC 4356 c6 kha nang
chiu pH rat tot (Hinh 2). Trong moi truong dich
rudt nhan tao SIF, mat d¢ vi sinh vat gidm nhanh
sau mdi gio t. Co thé mudi mat da gay hai cho cac
vi sinh vat bang cach ngin can nhiéu co ché& bén
trong t€ bao gay ra hién tuong stress nhw qua trinh
sinh tong hop mang hay trong quad trinh stta chita
DNA [11]. Sau 4 gio u trong mdi treong SIF, mat s6
vi khuan giam tir 10,35 log xudng 7,99 log ting voi
ti 1& song soét 77,19%. Diéu nay chung to L.
acidophilus ATCC 4356 c6 kha néng khang mudi mat
tot. Cac chi vi khudn c¢é ngudn goc tir hé tiéu hoa
dong vat hitu nhii nhw Bifidobacterium, Lactobacillus
va Enterococcus chita enzyme thily phan mudi mat
(bile salthydrolase: BSH) (la nhitng enzyme noi bao
xuc tac qua trinh thuy phan cac lién két amide gita
steroid va chudi bén amino acid) gitip ching bién

d6i mudi mat [11].

—a—Ti |& sdng s6t trong moi trudng SGJ pH2
—e— Ti l& sdng s6t trong méi trudng muéi mat SIF

100

Tilé séng s6t (%)

75 T T T T
0 1 2 3 4

Thai gian (gid)
Hinh 2. Ti 1é séng sét ctia vi khudn trong méi truong
SGJ pH 2 va SIF
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Thi nghiém kiém ching nay cho thdy L.
acidophilus ATCC 4356 van giit dwoc kha nang song
sot trong diéu kién ctia hé tiéu hoda.

3.3  Danh gia stic sdng ctia lgi khuan theo diéu
kién bado quan san pham

Thach thitc 16n d6i véi cac dang san pham
probiotic la viéc duy tri kha nang ton tai cta loi
khuan trong san phdm. Theo khuyén nghi ctia Hiép
hoi stta qudc t€ (IDF), MBV (Minimum of bio value)
phai 1a 2107 CFU/g hodac CFU/mL cho dén han bao
quan san pham [12]. Day la chi s6 dai dién cho s6
luong té€ bao probiotic tdi thiéu trong san pham tai
thoi diém tiéu dung. Diéu nay la can thiét cho céc
tac dong co loi ctia chung khi dwgc hdp thu qua

duwong tiéu hoa.

Nudc thanh long 1én men duoc bao quan &
4 °C va theo doi su thay d6i mat do trong 21 ngay.
Sau 14 ngay bao quan, mat do L. acidophilus ATCC
4356 giam cham (tir 10,35 xudng 10,06 log), nhung
sau 21 ngay bao quan, mat do giam gan 10 lan so
véi ban dau (con 9,91 log) (Hinh 3). Nhiét d6 thap
thuong khong gay chét vi sinh vat ngay ma no tic
dong 1én kha nang nang chuyén hoéa hop chat, tc
ché hoat dong cta hé enzyme va tri hoan kha nang
trao d6i chat ctia chung. Tuy nhién, nhiét d6 4 °C
khong trc ché hoan toan céc t& bao vi khudn; van
con mot s6 vi khudn tiép tuc stv dung co chit cua
moi treong tao ra acid lactic, lam pH giam tt 3,83
xudng 3,21 sau 21 ngay bao quan. O mdc thoi gian
nay, nudc 1én men van dam bao t6t chi s6 MBV

theo yéu cau.

—=— Néng do chat kho —— pH
—&— Mat d6 vi sinh vat

50

°Bx)

{

| 4,0

pH

[35

[ 3,0

Néng do chat kho

[ 25

Mat d6 vi sinh vat (log (CFU/g))

Thdi gian [én men (ngay)
Hinh 3. Sy thay d6i cac thong s trong nude thanh long
1én men theo thoi gian bao quan
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4 Kétluan

Nhu vay, dich ép cta qua thanh long trang
sau khi pha loang 2 Ian véi nudce chudn hoa vé cac
diéu kién nong do chat kho 16 °Bx va pH 6,0 la phu
hop cho sy 1én men cua vi khuan L. acidophilus
ATCC 4356. Loi khuan trong san pham lén men
duy tri stec sOng t6t (trén 70%) trong diéu kién pH
thdp 0 da day va mu6i mat ¢ hé tiéu hoa. Co thé
xem cac két qua trong nghién cttu nay la tién dé
cho cac nghién cttu sdu hon vé t6i vu hda qua trinh
l1én men tao san pham phu hop véi thi hiéu cua
nguoi st dung, hudng téi s¢ da dang hda san
pham nudc trai cdy mang tinh tac dong c6 loi cho

stec khoe.

Thong tin tai trg

Nghién cttu nay do Trwong Pai hoc Cong
nghiép Thiec pham thanh phd H6 Chi Minh bao trg
va cap kinh phi theo Hgp dong s6 93/HD-DCT
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