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Abstract

Pseudomonas spp. are heterotrophic, Gram-negative, aerobic bacteria widely
distributed in the environment, acting as food spoilage agents and opportunistic pathogens
in humans. In this study, we applied the ISO 13720:2010 for enumeration of presumptive
Pseudomonas spp. in meat and meat products to investigate the contamination of
Pseudomonas spp. in pork and chicken meat samples collected from markets in various
districts of Ho Chi Minh City. The results indicated that 78% of pork samples and 72% of
chicken samples were contaminated with Pseudomonas spp., with average densities of
4.9x10%° CFU/g and 6.8x10% CFU/g, respectively. Almost isolated Pseudomonas strains
could grow at neutral and alkaline pH, with an optimal temperature range of 10°C to 44°C,
and tolerate to NaCl 5%. These findings provide critical information on the distribution and
growth characteristics of Pseudomonas spp. in meat, therefore, being a premise to propose
the research on density thresholds to ensure food quality.
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Nghién ciu vi khuan Pseudomonas spp. co ngudn goc ti thit lon va thit ga
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YPhong Kiém nghiém Sinh hoc, Trung tam Chdt heong, Ché bién va Phdt trién

Thi truong vung 4, Thanh phé Hé Chi Minh, Viet Nam
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Tom tit

Pseudomonas spp. 13 vi khuan di dudng, gram am, hiéu khi, phan bd rong rii trong
moi truong va 1a tac nhan gay thuc pham ciing nhu bénh co hoi & ngudi. Trong nghién ciru
nay, ching t6i da su dung quy trinh dinh lugng Pseudomonas spp. gia dinh trong thit va cac
san pham thit theo tiéu chuan ISO 13720:2010 dé nghién ctru sy 6 nhiém vi khuan
Pseudomonas spp. trong mau thit lon va thit ga thu thap tai cac chg & cac quan/huyén thude
khu vuc thanh phé Hb Chi Minh. Két qua cho théy 78% mau thit lon va 72% mau thit ga
nhiém Pseudomonas spp., véi mat do trung binh lan luot 1a 4.9x10° CFU/g va 6.8x10°
CFU/g. Pa sb cac ching Pseudomonas spp. phan lap c6 kha nang phat trién & pH trung tinh
va kiém, v6i nhiét dd 10°C dén 44°C va chiu duge néng dd6 mudi NaCl 1én dén 5%. Nhiing
két qua nay cung cip thong tin quan trong vé su phan bd va dic diém sinh truong cua
Pseudomonas spp. c6 ngudn gdc tir thit, tir 6, 1am tién dé dé dé xuat nhimg nghién ctru vé
ngudng mat do dam bao chét luong thuc phém.

Tir khéa: Vi khuan, Pseudomonas,thit, phirong phdp tiéu chudn, an toan thiee pham.

1. PAT VAN PE

Pseudomonas spp. phan bd & khip noi trong dat, trong nudc, trong khong khi va ca
trén co thé sinh vat (thuc vat, dong vat va con ngudi). Chung 1 sinh vat di dudng va sir dung
da dang ngudn dinh dudng, c6 khoang nhiét do song rong tir 4-45°C. Do d6, kha ning lay
nhiém vao trong thyc pham va nuée 1a rat 16n [1-5]. Cac ching Pseudomonas, dic biét 1a
cac chung ua lanh, c¢6 kha ning sinh enzyme phan giai protein, lipid — 12 nhirng thanh phan
chinh cuia thuc pham néi chung va thit noéi riéng, vi vy ching duoc xem 1a mot trong nhing
tac nhan gay hu hong thuc pham [6-8]. Bén canh do, mot s6 ching thudc chi Pseudomonas
con c6 kha ning gay hai cho ngudi va dong vat dién hinh nhu P.aeruginosa, P. maltophilia
gy nhidm tring mung mu tai cac co quan trong co thé nhu phéi, tim, mat, duong tiét niéu,
da, co, xuong,... co thé dan téi tir vong [9-10].

O Viét Nam, nganh chan nudi lon, ga 1a ngudn cung cap chu yéu thit va cac san pham
tir thit. Nhom cac san pham nay dap tmg nhu cau dinh dudng thiét yéu cho con ngudi. Qua
trinh bao quan thue pham (trudc va sau ché bién) dé sir dung 1au dai ciing rat quan trong. Cong
tac bao quan t6t giup duy tri thanh phan dinh dudng va do tuoi ngon cia san pham. Nguoc lai,
néu qua trinh bao quan khong dat hiéu qua s€ lam gia tang mat d6 vi sinh vat gay hai, dac biét
la Pseudomonas spp. gdy hu hong va giam chét luong thyc pham. Tuy nhién, hién nay, Bo Y
té nudc ta van chua co nhimg khuyén co vé ngudng an toan ciia Pseudomonas spp. trong thit
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va cac san pham tir thit. Do d6, van dé kiém soat mat d vi khuan gay hu hong thyc phdm noi
chung va Pseudomonas spp. trong thit noi riéng chua dugc quan tim dang mirc. Vi vay,
nghién ctru nay di sir dung quy trinh dinh luong Pseudomonas spp. theo tiéu chuin ISO
13720:2010 dé khao sat sy 6 nhiém vi khuan Pseudomonas spp. c¢6 ngudn gdc tir thit & khu
vuc Thanh phd HS Chi Minh, tir d6 nghién ctru vé sy phat trién ciia Pseudomonas spp. & cac
diéu kién nudi cay va bao quan thit khac nhau.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. DPoi twong/vit liéu nghién ctru

MAu thwc pham: mAu thit lon va thit ga. Nghién ciru duoc thuc hién tir thang 3 - thang
7 nam 2020 tai phong thi nghiém (PTN) Sinh hoc thudc Trung tim Chat lugng, Ché bién va
Phat trién thi truong ving 4 (NAFIQPM centre 4).

Chiing vi khudn ddi chirng: Pseudomonas aeruginosa ATCC 27853, Escherichia
coli ATCC 25922.

Hoéa chat/méi trueong cho nudi cay: Saline Peptone Water (SPW — Oxoid, Anh): ding
dé pha lodng miu hay huyén phu vi khuan, Tryptic Soy Agar (TSA- Merck, Dic): dung dé
nudi cy vi khuan khong chon loc, Brain Heart Infusion (BHI — Merck, Pirc): ding dé ting
sinh khéi vi khuan, Cephalothin-sodium fusidate-cetrimide agar (CFC agar — Merck, Pirc):
dung dé phan 1ap vi khuan Pseudomonas spp., Que oxidase (Merck, Dirc) dung dé kiém tra
kha ning sinh cytochrome ¢ oxidase cua vi khuan, dung dich Glycerol (Merck, Dtc): ding
dé giir gidng vi khuan.

Trang thiét bi phong thi nghi¢ém: Tu 4m, may dong nhat miu, can k¥ thuat, pH ké,
pipette.

2.2. Phwong phap nghién ctiru
2.2.1. Quy trinh dinh lwong Pseudomonas spp. theo tiéu chudn ISO 13720:2010

Pha lodng 10 g miu trong 90 mL SPW dé duoc dich pha lodng ban dau va tiép tuc
hoan thién diy pha loang tir 10 dén 10”°. Sau d¢, cdy lang 0,1 mL mau dich tai méi nong
d6 pha loding vao 2 dia thach CFC. Dung que ciy vo trung, dan déu dich mau trén bé mit dia
thach cho dén khi kho hoan toan. Lat nguoc dia va nudi cay ti 4m ¢ 25°C trong 48 gid.

Sau khi nu6i céy ti 4m, chon nhirng dia thach CFC c6 mat dg tr 25 — 300 khuén lac
va dém tat ca khun lac hinh thanh trén dia. Chon ngau nhién t4i thiéu 5 khuan lac, cay
chuyén riéng biét sang méi truong thach TSA va i 37°C trong 24 gid. Sau d0, tién hanh thu
nghiém phan mg oxidase dé khang dinh. Khuan lac Pseudomonas spp. cho két qua oxidase

duong tinh.
Mat d6 Pseudomonas spp. c6 trong 1 g mau dugce tinh theo cong thirc sau:
N
C (CFU/g) = x R
VxD

Trong do: C: mat d6 Pseudomonas spp. trong mau, N: téng s6 khuan lac dém duoc
trén dia thach CFC, V: thé tich mau phan tich, D: 6 pha loang, R: ty 1¢ khang dinh (s6 khuan
lac cho két qua oxidase duong tinh/ tong sb khuan lac thir nghiém oxidase) [11].
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2.2.2. Panh gid cdc théng s6 ky thudt ciia phwong phdp phan tich

PTN tién hanh danh gia cac thong sé k¥ thuat cua phuwong phap phan tich bao gdm:
Do lap lai (Sr), Do tai lap (Sir), @6 chéch (eBias) dwa theo huéng dan xac nhan hiéu luc
phuong phap dinh luong vi sinh vat theo ISO 16140-3:2021 [12] dé chimg minh d9 tin cay
va kha ning ap dung phuong phap tai PTN. Dé xéc dinh cac thong sb k§ thudt trén, chung
chuin Pseudomonas aeruginosa ATCC 27853 s& duoc b sung vao cac mau thit tai 3 ndng
d6 khac nhau, mdi néng d6 thuc hién trén 10 mau, phan tich 1ap lai 2 1an cho cac nghiém
thirc. Cach thire tinh toan két qua dé xac dinh cac thong sé duogc thiét 1ap theo ISO 16140-
3:2021) [12].
2.2.3. Khdo sat sw é nhiém cua vi khudn Pseudomonas spp. trong thit

Khao sat thuc hién trén 50 mau thit lon, 53 mau thit ga dugc thu thap tai cac cac chg
truyén thong thudc khu vuce thanh phd HO Chi Minh. Mau thit sau khi duoc thu thap s& duoc
chuyén vé PTN dé tién hanh phan tich Pseudomonase spp. theo phuong phap néu trén.

Ngoai ra, dé chuan bi vat liéu thuc hién cac nghién cau tiép theo, tir mdi mau thit
(lon/ga) dugc xac dinh c6 sy 6 nhiém cta vi khuan Pseudomonas spp., tién hanh thu nhan
ngiu nhién 2 ching vi khuan/mau va luu trit trong glycerol 50% tai -70°C d¢é tao thanh b
suu tap chung vi khuan Pseudomonas spp. phan 1ap tir thit. Cac chung vi khuan duoc bao
quan & dang nay c6 thoi han st dung toi da 5 nam.
2.2.4. Khao sdt sw phdt trién ciia cdc ching vi khudn Pseudomonas spp. phdn ldp tir thit ¢
cac diéu kién nudi cdy khdc nhau
a. pH méi trieong nudi cdy khdc nhau

Khao sat dugc thuc hién bfmg cach nuoi céy toan b bd suu tap cac chung vi khuén
Pseudomonas spp. trén moi truong thach TSA da duoc diéu chinh pH tai 4,5;7,2; va9 (voi
NaOH 1IN hoic HCL IN). Quan sét va ghi nhén ty 1¢ cac chung vi khuan phat trién sau 48
gio nudi cay ¢ 25°C.
b. Nhiét do nuoi ccfy khac nhau

Khao sat dugc thuc hién béng cach nuo6i céy toan bg bd suu tap cac chung vi khuén
Pseudomonas spp. trén moi truong thach TSA pH 7,2 ¢ nhiét d¢ 4°C, 10°C, 25°C, va 44°C.
Quan sat va ghi nhan ty 18 cac chung vi khuan phat trién sau 48 gio nudi cay.
c. Nong d@é muoi NaCl ciia méi truong nudi cdy khdc nhau

Khao sat dugc thuc hién b'flng cach nuoi céy toan b bd suu tap cac chung vi khuén
Pseudomonas spp. trén méi trudng thach TSA pH 7,2 ¢ bo sung NaCl & muc 3%, 5% va
10%. Quan sat va ghi nhan ty 18 cac chung vi khuan phat trién sau 48 gio nudi cay ¢ 25°C.
2.2.5. Khao sdt sy phdt trién ciia vi khuan Pseudomonas spp. trong thit ¢ cdc nhiét d¢ bdo
quan thit khac nhau

Hon hop thit (gém thit lgn va thit gd) tir nhiing quéy/ sap khac nhau da dugc xac dinh
1a ¢6 sy 6 nhiém Pseudomonas spp. & mat do tir 10% dén 10* CFU/g duoc tiép tuc thu thap
trong thi nghiém nay. Sau d6, hdn hop thit nay dugc xay nhuyén, trén va chia thanh cac phan
déu nhau chira 10 g mau va bao quan tai cac nhiét d6 khac nhau gém: 0°C, 4°C va 25°C. Tir
do, tién hanh phan tich mat do vi khuan Pseudomonas spp. sau cac khoang thoi gian bao
quan khac nhau (12, 24 va 36 gid) dé xac dinh anh huong caa nhiét do 1én su phat trién caa
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vi khuan Pseudomonas spp. trong qua trinh bao quan thit. Thi nghiém duoc Iap lai 3 1an cho
mdi nhiét do bao quan thit & tirng khoang thoi gian trir mau. Két qua dwoc phan tich thdng
ké bang phuong phap Anova-Single factor (p < 0,05) sir dung cong cu Excel Analysis
ToolPak.

3. KET QUA VA BAN LUAN

3.1. Panh gia cac thong sb ky thuit ciia phwong phap phan tich Pseudomonas spp. theo
tiéu chuin ISO 13720:2010

Két qua danh gia cac thong sd ki thuat ciia phuwong phap phan tich dugc thé hién trén
Bang 1. Két qua nay phu hop véi ngudng chap nhan ndi bo cia PTN 1a Sr<0,15, S < 0,25
va eBias < 0,5, cho thiy két qua danh gia dat yéu cau. Ngoai ra, khi so sanh véi nhitng chi
tiéu phan tich phd bién khac da c6 cong bd ngudng chap nhan, vi du nhu: Enterobacteriaceae
(1SO 21528-2:2017) [13] véi Sr < 0,18 va Sr < 0,36; hay Coliforms (ISO 4832:2006) [14]
v6i Sr < 0,4 va Sr < 0,7 thi cho thdy thong sd ky thuat ctia phwong phap phén tich
Pseudomonas spp. do PTN xac dinh déu dat, tir d6 c6 thé két luan phuong phép dinh luong
Pseudomonas spp. theo tiéu chuan ISO 13720:2010 phi hop dé p dung tai PTN.

Bdng 1. Thong sé ky thugt ciia phwong phdp phan tich
Mat d¢ ong vi khuin

Nén miu dung dé spike vao miu S, Trung R Trung DY
phén tich (CFU/mL) binh binh  chéch
Thit hon hop 6,0x10° 0,083 0,106 0,15
(Thit lon/ 5,4x10* 0,102 0,101 0,123 0,123 0,25
Thit ga) 4,4x10° 0,117 0,139 0,28

3.2. Khio sat mirc d9 6 nhiém vi khuian Pseudomonas spp. trong thit lon va thit ga

Két qua khao sat & Hinh 1 cho thay c6 sy 6 nhiém cia vi khuan Pseudomonas spp.
trong nhitng mau thit thu thap trén cac quiy/sap truyén thong tai khu vuc thanh phé H6 Chi
Minh va ty 1& 6 nhiém 13 kha cao véi thit lgn 1a 39/50 mau (78%) va thit ga 1a 38/53 mau
(72%). Két qua nay twong ty nhu nhiéu nghién ctru trén thé gidi, kha ning ton tai cua vi
khuan Pseudomonas spp. trong cac mau thit ciing di dugc ghi nhan [2, 4, 6, 7].

Dbi v6i 39 mau thit lon duong tinh, mtc d6 6 nhiém dao dong tuwong dbi rong tir
2,4x10% — 5,1x10” CFU/qg, trung binh la 4,9x10° CFU/g. Trong khi d6, v&i 38 mau thit ga
dwong tinh, khoang mat d6 nhiém vi khuan dao dong tir 1,0x10* — 5,8x107 CFU/g, trung
binh 12 6,8x10° CFU/g. Mirc d6 nhiém nay khong twong dong so véi nghién ciru ciia AbdEI-
Aziz (2015) voi mat do Pseudomonas spp. trong cac mau thit ga & cac chg trong thanh phd
Assuit, Ai Cap 1a 2,6x10* CFU/g [1]. C6 thé diéu kién bao quan, xtr 1y va ché bién khac nhau
cling nhu thanh phan vi sinh vat méi trudng & mdi dja diém khac nhau ciing anh hudng dén
mat d6 Pseudmonas spp. trong thuc pham.
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Hinh 1. Si 6 nhiém ciia vi khudn Pseudomonas spp. trong thit

Ngoai ra, vi mat do trung binh cua vi khuan Pseudomonas spp. 1a 4,9x106 CFU/g d6i
v6i thit lon va 6,8x106 CFU/g d6i véi thit ga nhu vay thi khu vyc nay can phai luu y vé van
dé vé sinh. B&i vi, mic du hién nay nudc ta chua c6 quy dinh ngudng an toan ddi véi vi
khudn Pseudomonas spp. trong thit va cac san pham tir thit, nhung da c6 quy dinh vé ngudng
d6i véi téng vi sinh vat hiéu khi (bao gdm ca nhoém Pseudomonas va nhitng vi sinh vat hiéu
khi khac) 14 5,0x108 CFU/g [15]. Dua vao quy dinh nay thi c6 khoang 11/50 (22%) sap/quiy
bén thit lon va 13/53 (25%) sap/quiy ban thit ga di vuot ngudng tong vi sinh vat hiéu khi.
Két qua thi nghiém cho thiy su can thiét cta viéc kiém soét sy 1ay nhiém cta vi khuan néi
chung va d6i véi Pseudomonas spp. trong thit va cac san pham tir thit.

Tir két qua thi nghiém trén, di co tong cong 154 chung vi khuan Pseudomonas spp.
phan lap tr 39 mau thit lon va 38 mau thit ga. Da sb cac chung co6 hinh dang khuén lac bong,
tron, 16i mau trang hodc nga vang. Toan bd cac ching dugc thu sinh khdi va bao quan dé tao
thanh bo suu tap ching vi khuan Pseudomonas spp. va thuc hién céc thi nghiém tiép theo.
3.3. Khio st sw phat trién ciia cac chiing vi khuin Pseudomonas spp. phan lap tir thit
6 cac diéu kién nudi ciy khac nhau

Két qua nudi cdy vi khuan trong mdi truong c6 pH khac nhau ¢ Hinh 2 cho thay 100%
cac ching vi khuan Pseudomonas spp. trong bd suu tap c6 kha nang phat trién ¢ pH trung
tinh va kiém (pH 7,2 va 9). Trong khi d6, chi c6 mot ty 1& thap cac chiing phat trién duoc ¢
pH acid; cu thé & pH 4,5 ¢6 15,3% céc chung phan 1ap tur thit lon phat trién va c6 6,8% céc
chung phan 14p tir thit ga phat trién. Do do, c6 thé ddi vai cac loai thit 1én men nhu nem chua
c6 pH thap (<5) thi kha ning phat trién ctia vi khuan Pseudomonas spp. trong cac loai thuc
pham nay 14 khong cao.

Két qua nudi cay vi khuan & cac khoang nhiét d6 khac nhau & Hinh 2 cho thay hau hét
cac ching vi khuan Pseudomonas spp. trong bd suu tap c6 kha ning phét trién & nhiét do
10-25°C. Tai 44°C, ty & nay van cao véi 64,1% chung phan lap tur thit lon va 89,2% chiing
phan 1ap tir thit ga cd kha nang phat trién. Ngoai ra, tai 4°C, van c6 ty Ié twong dbi cac chung
trong bo suu tap c6 kha niang phat trién; cu thé c6 34,6% cac chung tir thit lon va 47,3% céc
chung tir thit ga phat trién. Nhu vay, twong tu nhu nhitng nghién ciru khéc, tai nhiét do tu
lanh ngan mat (4°C) thi van c6 mét sé chung vi khuan Pseudmonas spp. phat trién duoc [7].

Vietnam Journal of Food Control - vol. 7, no. 3, 2024



Study on Pseudomonas spp. isolated from pork and chicken meat

100.0 - r —
30.0

60.0

sS4 vi khudn (%)

40,0

20,0

00

pH4S pH 7.2 pHY 40C 100C 250C 440C  NaCl3% Na(Ql5% NaQl10%
@ Vi khuin tir Thit heo @ Vi khuin tir Thit ga

Hinh 2. Su phdt trién vi khudan Pseudomonas spp. & cdc diéu kién nudi cdy khéc nhau

Két qua nudi cay vi khuan & méi truong c6 ndng d6 mudi khac nhau & Hinh 2 cho thay
hau hét cac ching vi khuan Pseudomonas spp. trong bd suu tap chiu duoc ndng d6 mudi
NaCl 1én dén 3%. Khi néng d6 mudi NaCl tang 1én 5%, ty 1¢ cac chung tur thit lon c6 kha
nang phat trién 1a 92,3% va ty 1¢ cac chung tir thit ga 1a 63,5%. Tai nong d6 mudi NaCl 10%,
hau nhu tc ché toan bd céc chung vi khuén. Do d6, d6i voi céc loai thuc phém bao quan
béng phuong phap mudi man vi du nhu thit mudi, ca4 mubi cd néng do NaCl 2% - 3%, thit
x6ng khoi c6 nong do NaCl 3% - 4% chi c6 thé han ché rat thap su phét trién cua vi khuan
Pseudomonas spp. Vi vy, dé ché bién cac loai thuc pham ndy can kiém soat chat ché diéu
kién bao quan va st dung ngudn nguyén liéu tvoi méi dam bao tiéu chuan vi sinh.

3.4. Khao sat su phat trién ciia vi khuian Pseudomonas spp. & cac nhiét do bao quan thit
khac nhau

Két qua cho thay mat d¢ vi khuan Pseudomonas spp. trong thit thay doi theo thoi gian
tuy thudc vao nhiét d6 bao quan thit (Hinh 3). Khi bao quan thit tai 0°C, mat d6 vi khuan
khong thay d6i sau 36 gio, cam quan thit van giir duge mau tuoi giéng nhu thoi diém 0 gio.
Khi bao quan thit tai 4°C, mat do vi khuan tang gip 2,0 lan sau 12 gio va ting gap 4,5 lan
sau 36 gid, mic du cam quan la c6 thé sir dung dugc, nhung c6 thé mot sb chung vi khuan
Pseudomonas spp. ua lanh da c6 kha ning phat trién tai nhiét d6 bao quan nay. Trong khi
do, tai 25°C, mat do vi khuan tang gap 8,5 lan sau 12 gio va ting gap 660 1an sau 36 gio, vé
cam quan thi sau 24 gio thit bat diu nhat mau, c6 mui va sau 36 gio thi thit chuyén sang mau
xanh tim, nhét va bbc mui théi rira.

8.00 1

7.00 A

6.00 -

5.00 A

4.00

Mt d9 vi khudn (log10CFU)

3.00

Oh 12h 24h 32h
Thdn gian bédo quin

Hinh 3. Si phat trién ciia vi khudn Pseudomonas spp. & cdc nhiét dé bao qudn thit khdc nhau.
Sir khdc biét ¢6 ¥ nghia thong ké (p <0,05) giita cdc nhiét dé bdo quan & timg moc thoi gian
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Nhu vay, trong khoang nhiét do khao sat, budc dau cho thay nhiét do dé bao quan thit
t6t nhit 1a & 0°C; con & 25°C thi hoan toan khdng thich hop; ¢ 4°C c¢an can nhic viéc sir
dung thit trong thoi gian ngan.

4. KET LUAN

Trong nghién ctru nay, quy trinh dinh lrong Pseudomonas spp. theo tiéu chuan ISO
13720:2010 d3 duoc ap dung dé khao sat mutc d6 6 nhiém ctua nhom vi khuan nay trong cac
mau thit thu thap tai khu vuc thanh phd Hd Chi Minh. Budc dau dd ghi nhan c6 sy 6 nhiém
Pseudomonas spp. trong thit & mirc kha cao, véi 78% mau thit lon va 72% mau thit ga bi
nhiém, mat do trung binh lan luot 1a 4,9x10° CFU/g va 6,8x10° CFU/g. Phan 16n cac ching
Pseudomonas spp. phan 1ap tir thit c6 kha nang phat trién & pH cao, chiu duogc nhiét d6 cao
va khang man; mot s6 chung con c6 kha nang phat trién ¢ pH thap va diéu kién mat. Nhimng
két qua nay cho thay Pseudomonas spp. c¢6 kha ning trd thanh mot nguy co ddi véi chat
lugng va an toan cua thit va cac san phém thit. Do do, viéc giam sat chat ché va kiém soat
mirc 6 6 nhiém cta nhom vi khudn nay trong chudi cung tung thuc pham duoc quan tim
dling murc.

LOI CAM ON

Nghién ctru ndy dugc tai tro boi Trung tim Chét lugng ché bién va phat trién thi truong
vung 4 (NAFIQPM centre 4).
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