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ABSTRACT

Viethamese Tra fish (Pangasius hypophthalmus), as a “white flesh fish”
on the western market, has become an economical valuable freshwater
fishery product in recent years. The availability of data in microbiological
quality of Tra fish product is, however, limited. Therefore, the
microbiological evolution of Tra fish processed at large and small scale
factories was evaluated. The total aerobic bacteria counts on fish, hands
and food contact surfaces of small scale factory were revealed to be
significantly higher than that of large scale factory (p < 0.05).
Particularly, the total microbiological counts on the frozen fillets from the
large and small scale plants were 2.9 + 0.4 log CFU/g and 5.3 £ 0.4 log
CFU/g, respectively. Some preventive measures should be improved to
avoid a potential food safety problem at the small scale plant sampled.

TOM TAT

Ca tra (Pangasius hypophthalmus), dwoc xem la loai ca thit trcfng o thi
truong phiong Tdy. San pham ca tra cing da tro thanh mgt san pham
thiyy san ca nuwdc ngot cd gia tri kinh té cao trong nhitng nim gan day. Tuy
nhién, cac thong tin khoa hoc vé chat luong vi sinh vat cua san pham nay
thi rat han ché. Do ds, Sy bién déi chat lwong vi sinh vdt trong qua trinh
ché bién ca tra tai hai nha may co qui mo lon va nho dwoc khao sat. Mdt
S0 Vi sinh vt tong s trén cd, tay va bé mat tiép xic trén ddy chuyén ché
bién tai nha mdy c¢é qui mé nhé thi cao hon va khdc biét c6 Y nghia (p <
0,05) so voi qui moé lon. Paoi véi thanh phiam cd tra lanh dong, mdt so vi
sinh vt tong s6 twong vmg la 2,9 + 0,4 log CFU/g (qui mé lém) va 5,3 +
0,4 log CFU/g (qui mo6 nho). Vi vdy, trong pham vi cua nghién ciru nay,
nha mdy san xudt cd tra ¢6 qui mé nhé nén cdi thién cdc bién phdp phong
ngira dé tranh kha ndng mdt an toan thuwe pham.

1 GIOI THIEU

manh canh tranh ctia Viét Nam, khong nhiing dbi
véi thi truong trong nude ma con o thi truong quoc

Ca tra (Pangasius hypophthalmus hodc
Pangasianodon hypophthalmus) thuong duge ché
bién thanh dang phi 1¢ (d4 loai bo da va xuong) va
dugc dong lanh dudi dang thanh pham. Ngay nay,
san phim cé tra dong lanh dang duogc xem la thé
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té. That vay, san phém ca tra dong lanh cua Viét
Nam d xuat khau dén hon 80 qudc gia trén toan
thé gioi (Karl et al., 2010; Phuong and Oanh,
2010). Cu thé, ndam 2009, san lugng cé tra dong
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lanh cta Viét Nam xuét sang chau Au 1a 224.100
tan (Globefish-databank, 2010) va co chidu hudng
ngdy mot ting, diéu nay ching to cé4 tra ngay cang
duoc va chudng ¢ cac thi truong kho tinh nhu chau
Au (Horst et al., 2010). Béi 18, san phim cé tra phi
1& c6 ngudn gbc tir Viét Nam da dugc kiém ching
la co chat luong dinh dudng phu hop cho ngudi
tiéu dung (Karl et al., 2010). Tuy nhién, cdc gia tri
vé mdt vé sinh, an toan thyc phim cua san phiam
nay van con rat it. Noseda et al. (2013) da danh gia
ring nguy co vé an toan thyc phdm cia san pham
ca tra 1a tuong ddi cao thong qua viéc danh gia
toan b hé thong quan 1y chat luong ciia mot cong
ty ché bién ca tra xuét khau tai Viét Nam. Du rang
theo théng ké c6 dén trén 100 doanh nghiép san
xudt thity san Viét Nam ap dung cic hé thong
quan 1y chat luong, duoc qudc té coéng nhan
nhu HACCP, BRC, IFS, ISO 9001, ISO 14001
(VASEP, 2013). Tuy nhién, thach thirc van dit ra
1a viéc trién khai va ap dung cac hé thong quan ly
chat luong nay trén thuc té khong theo qui chuén,
nguyén nhan tir viéc hiéu biét va thuc hién trong
san xuét thuc t& vAn con rt bt cap (Jacxsens et al.,
2009). Do d6, chit lugng vi sinh vat trong qua trinh
ché bién ca tra xudt khau rat can dugc danh gia.
Nbi dung cta nghién ctru nay 14 so sanh chat luong
vé€ sinh an toan thuc phém cua ca tra ché bién tai
hai nha may thuy san xuit khau trén hai qui mo:
16n (200 tan nguyén liéu/ngdy) va nho (35 tan
nguyén li¢u/ngay).
2 PHUONG PHAP NGHIEN CUU
2.1 Dic diém ciia nha may ché bién ca tra

(thwe hién 14y miu)

Nghién ctru nay dugc khao sat trén hai nha may
ché bién ca tra xuat khau tai Pong bang song Ctu
Long. Nha may c6 qui md 1on toa lac tai tinh Pong
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Thép, san xuit v6i nang sudt 1a 200 tdn nguyén
liéu/ ngay trong khi nha may c6 qui m6 nhd san
xut tai Can Tho vdi ning suat 1a 35 tin nguyén
liéu/ngay. Ca hai nha may déu c¢6 cac chimg nhan
chat lugng quéc té nhu HACCP, BRC va IFS.
Riéng nha may c6 qui md san xuat 16n con ap dung
hé thdng quan 1y chat lugng ISO 22000:2005 va
ISO 9001:2000. Thi trudng xuat khau chinh cua
nha may c¢6 qui mé 16n 1a chau Au (Bi, Ha Lan,
buc, My, Canada...). Cac thi truong Anh, Hy Lap,
Ai Cép, Trung Bong, Thai Lan dugc xem la thi
truong chinh xudt khau cia cong ty co qui md nho.

2.2 Qui trinh iy miu

Mau ca va mau mdi truong duge tién hanh lay
tai 03 thoi diém xac dinh (8, 11 va 14 gio) trong 03
ngay khic nhau cua qua trinh san xuat. Viéc thuc
hién 1y mau dugc thuc hién ¢ diéu kién vo tring.
Cé duogc lay mau bang nhip vo tring va duge chira
trong ti vo trung (stomacher bags, Dirc san Xudt).
Mau moi trudng gom mau trén bé mit tiép xitic
(nhu dao, thét va ban) va mau trén tay cia cong
nhan ché bién. Mau méi trudng ciing duge lay vO
tring bang cach sir dyng tam tong chira trong ong
nhya v6 trang (Copan, Y san xuét) da lam 4m bing
S5 mL nudc pepton vo tring (Maximum Recovery
Diluent, Merck, Ptrc san xuat). D6i voi mau ca, ca
phi 1& dugc liy ngiu nhién bang nhip v tring tir
cong doan rira, phi 18, chinh hinh va thanh phim
sau khi cip dong. Cac cong doan ché bién trén la
dai dién cua sudt mot chudi ché bién tir nguyén
liéu ban dau, dén cac cong doan gilta va ket thac
ctia qua trinh ché bién (hay thanh pham). Déi véi
mau moi trudng, ding que tim bong quét theo
chidu doc, ngang va chéo trén dién tich tiép xtc 1a
100 cm?; sau d6 bo que vao 6ng chira 5 mL dung
dich nuéc pepton dung dé pha lodng va day nip
(Hinh 1).

Hinh 1: Qua4 trinh liy va phan tich miu

70



Tap chi Khoa hoc Truong Pai hoc Can Tho

2.3 Phuong phap phan tich

Mau sau khi 1ay s& dugc phén tich trong vong
tir 6-24 gid tai phong thi nghiém cua nha may (dbi
v0i nha mdy qui m6 16n) va tai phong thi nghiém
cia B6 mon Cong nghé Thuc pham Khoa Nong
nghiép va Sinh hoc Ung dung (d6i v6i nha may qui
mo nhd) (Hinh 1). Phuong phap phén tich vi sinh
vat tong s6 ciia miu c4 va mau mdi truong twong
g theo chuén ISO (2003) va ISO (2004) trén moi
truong PCA (Plate Count Agar, Merck, Puc san
xuit) bang phuong phap d6 dia va i ¢ 22°C tir 48-
36 gio.

2.4 Do dac nhiét d9 va thoi gian ché bién

Nhiét do va thoi gian ché bién duoc do dac tai
ba thoi diém (twong tng luc 8, 11 va 14 gid) trong
hai ngay. Riéng nhiét do phong ché bién dugc do
dac theo sy phan chia thuc té cua nha may nhu sau:
khu phi 18 (tir cong doan tiép nhan nguyén liéu dén
lang da), khu chinh hinh (tir chinh hinh dén lam
lanh) va khu thanh phim (tir cong doan lanh dong
den bao goi). Nhiét d6 duoc do dac bang nhiét ké
cam tay, sai s6 + 0,1°C (Multithermometer, Trung
Qudc san xuat) két hop véi viée ghi thoi gian bang
ddng hd dién tir.

2.5 Thu thép va xir Iy s6 liéu

Két qua phan tich vi sinh vét qua 9 1n lap lai
dugc tinh toan trung binh ¢ dang logarithm cua sb
khuén lac hinh thanh; log (CFU) (colony forming
unit) nhu sau: log (CFU/g) d6i voi miu ca va log
(CFU/ 100 cm?) d6i v6i mau moi truong. S lidu
trinh bay la trung binh + d¢ 1éch chuén va dugc xur
ly théng ké bang chwong trinh SPSS 20 (IBM, Inc.
Chicago, My).

3 KET QUA VA THAO LUAN

3.1 Su bién ddi mat so vi sinh vit tong sb tai
nha may cé qui mé lé6n va nhé

Chat lugng vi sinh vat tong so trong qué trinh
ché bién dugc khao sat trén hai nha may san xuét
cé tra Xuét khéu v6i qui md 16n va nho (tuong Ung
1a 200 va 35 tan nguyén liéu/ngay). Mat s6 vi sinh
vat tong so trén ca qua cac cong doan ché bién cua
hai nha may dugc thé hién ¢ Hinh 2. Tai nha may
¢6 qui mé 16n, mat sé vi khudn giam co y nghia
thong ké sudt qua trinh ché bién so véi nguyén lidu
sau khi rira, mat sd duy tri khoang 3 log CFU/ g
cho dén cong doan cudi ciia qua trinh ché bién
(lanh dong) Nguoc lai, & nha may c6 qui md nho,
mat s6 vi khuan ting déu; dat cao nhét tai cong
doan chinh hinh (6 log CFU/g) va c6 khac biét y
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nghia so v&i nguyén liéu sau cong doan rira. Mat s6
vi sinh vat c6 khac biét y nghia thong ké khi so
sanh hai nha may trén, dac biét 1a cao gép hai lan
tai cong doan chinh hinh. Két qua nay co thé 1a do
su khac biét vé ngudn nguyén liéu cung cap va
phuong phap van chuyén nguyén liéu cia hai nha
may. Vi du, d6i véi nha may co6 qui md nho, ca
nguyén lidu duoc van chuyén bang xe trong khi
nha may c6 qui mo lon st dung ghe duc. Mat khac,
thé manh cua nha may c6 qui mé I16n 1a ngudn
nguyén liéu ca 6n dinh (chiém hon 70%) va c6 hé
thong danh gia chét luong nghiém ngit nhu vi sinh
va khang sinh theo ISO 17025:2005. Do do, danh
gia chat luong nguyén liéu theo phuong phap
chuin va thyc hién tét cac didu kién bao quan va
van chuyén nguyén liéu s& tac dong tich cuc dén
chat lugng vi sinh vat trén nguyén liéu (Jacxsens et
al., 2009; Shikongo-Nambabi et al., 2010). Hon
nira, yéu to khac giira hai nha may trong viéc thlet
ké cong doan rira nhu cach rira, nhiét do va ngudn
nude sir dung co tac dong dén chét luong vi sinh
vat trén ca sau khi rira (Reynisson et al., 2009). Du
rang mat sd vi khuin tong sd cua thanh pham
ciia nha may c6 qui md nho 1a cao (5,3 £ 0,4 log
CFU/ g) va khac biét y nghia so voi thanh phém
ctia nha may c6 qui mé 16n (2,9 + 0,4 CFU/ g). Két
qua cua nghién ciru nay cling pht hop voi két qua
cua nghién ctru truge day vé mat so vi sinh vt
tong sb trén san pham ca Tra (Anh Ngoc et al.,
2013, Noseda et al., 2013) va cling phu hop véi
gioi han cho phép cua san pham ca tra dong lanh
theo tiéu chudn Viét Nam (TCVN, 2010).

log [CFU/g)
=
o
-

Rira Philé Chinh hinh Lanh déng

W Ca (Qui mb lan) [ Ca (Qui mb nho)
Hinh 2: Biéu dd (sai 50 chuan) cua mat sb vi
sinh vt tong s0 trén miu ca

Cq'c chit cdi khdc nhau thé hién sy khac biét ¢6 y’nghfa
thong ké (p < 0,05) khi so sanh cdc cong doan ché bién
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3.2 Su bién ddi mat so vi sinh vit tong s6
trén mau tay cong nhan tai nha may c6 qui mo
16m va nhé

Nhu két qua da dé cap ¢ trén, mat s6 vi sinh vat
tong sd ciia nha may ¢6 qui mé nhé ting theo qua
trinh ché bién, ting cao nhit & cong doan chinh
hinh. Cung véi cong doan phi 1€, chinh hinh cling
dugc thao tac bang tay nham cao phan thit do va
got, tach cac phan md, da, xwong con sot trong qué
trinh phi 1& va cit hai bén dé c4 nhim lam cho
miéng ca phi 18 tring va ddng déu. Thao tac cua
qué trinh ché bién ciing 12 ngudn lay nhidm chu
yéu cho c4, ching han nhu dung cu dung ché bién
nhu dao, thét hay ban néu khong dam bao vé sinh
hiéu qua ciing 12 nguon gy nhiém chéo vao san
phim khi ché bién (Bagge-Ravn er al., 2003;
Papadopoulou et al., 2007). Do d6, vi sinh vat hién
dién trén tay va bé mit tiép xtic (26m ban hoic thét
hodc dao) cua cong nhan tham gia qua trinh san
Xudt c4 tra cung duoc danh gia. Tai nha may c6 qui
md 16n, mat s6 vi khuén téng sb trén mau tay cao
nhit khoang 4 log CFU/cm? tai cong doan phi 18,
sau d6 giam co6 y nghia va dat khoang 2 log
CFU/cm? tai cOng doan lanh dong thanh phém. Mat
s6 vi sinh vét tai nha may qui mé nho thi twong déi

;l' —

log (CFU/100 cm2)

Phan B: Néng nghiép, Thity san va Cong nghé Sinh hoc: 32 (2014): 69-75

cao, cao hon 5 log CFU/cm?; dong thoi khong co
su khac biét ¥ nghia théng ké giira cac mau thu
dugc tir cac cong doan khac nhau cta qua trinh ché
bién (Hinh 3). Mac du, mat s6 vi sinh vat trén bé
mit tiép xtic theo qué trinh ché bién tai cong ty co
qui md 16n thi thip co y nghia so véi cong ty co
qui md nho, nhung mat sd nay dao dong kha cao
tai cong doan phi 1& (46 léch chuan + 1,8 log
CFU/g) va thanh phdm (d6 léch chuén + 1,7 log
CFU/g) (Hinh 4). Su khac biét nay 1a do van dé vé
sinh ¢4 nhén va tin suit vé sinh cua hai nha may
ciing khac nhau, vi du tan suat 2,5 gio (qui mo 16n)
va 5 gio (qui md nhd). Do d6, & nha may cd qui mo
nho can phai cai thién qué trinh vé sinh ca nhan va
cac bé mit tiép xuc voi thyc phdm nhim ngin
ngira sy nhidm chéo trong qué trinh san xuét
(Papadopoulou et al., 2007). Tuong ty, nha may co
qui md 16n céan phai tang cudng kiém soat chat ché
van d¢ vé sinh cac cong doan ché bién nhat 14 cong
doan dong goi thanh pham nhdm dam bao an toan
vé sinh cho san phim cudi. Béi 18, nguy co mat
kiém soat su an toan thyc pham khong nhimg phu
thudc mat s6 ma con phu thudc 16n vao sy dao
dong cua mat s6 vi sinh vat trong qué trinh san
xudt (Jacxsens et al., 2009).

—

Phi l&

B M3u tay (qui md Ién)

Chinh hinh

Thanh ph&m

Mau tay (qui md nha)

Hinh 3: Bieéu do (sai so chuan) ctia mét so vi sinh vat tong so trén mau tay

Cdc chit cdi khdc nhau thé hién s khdc biét ¢6 y nghia thong ké (p < 0,05) khi so sanh cdc cong doan ché bién
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log (CFU/100 em2)
[¥5]
1

2 -
l E
0 -
- Phi 1& Chinh hinh Thanh phim
M BE m&t tiép xdc (qui md I&n) 1 B& méat ti&p xdic (qui md nhd)

Hinh 4: Bieu do (sai so chuan) ctia mit so vi sinh vat tong so trén mau bé mat tiep xic (gom ban hoic
thét hoic dao)

Cdc chit cdi khdc nhau thé hién sie khdc biét ¢6 y nghia thong ké (p < 0,05) khi so sanh cdc cong doan ché bién

Sw bien doi nhiét do che bien

A
B
40 - 35 -
35
30 A
30
25 A
25
- : = 20
Y20 Wsang 2 Wséng
-
Ntrea  F i
15 - & ftrua
Hchiéu
10 A 10 1 Wchiu
54 5
0 A 0
Bénngoai Khuphil&  Khu chinh hinh  Khu thanh Bénngoai  Khuphilé Khuchinhhinh  Khu thanh
phim ph&m

Hinh 5: Biéu d6 (sai s6 chuén) ciia nhiét d9 tai cic khu vire san xuét ciia cong ty cé qui mé nhé (A) va
qui mo l6n (B)
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Rira
OMhiét @ (qui mé nha)

AThigian (qui md nhd)

Phi lé

Chinh hinh
ENhiét g (quimd 16m)

XThdigian (qui md 1&n)

Hinh 6: Bieéu do (sai so chuan) ctia nhiét d¢ va thoi gian che biéen ca tra ¢ cong ty c6 qui mo lén va nhé

Nhiét d6 cua cac khu vuc ché bién (gém khu
phi 18, chinh hinh va thanh phdm) cta hai nha may
déu kha 6n dinh qua timg thoi diém do dac: sang,
trwa va chiéu (Hinh 5A va 5B). Cu thé, nhiét do
cac khu vuc ché bién dugc duy tri twong tng
khoang 20°C ddi v6i nha méay co qui mo 1on va
khoang 25°C d6i véi nha may ¢6 qui mo nho. Doi
v6i khu vye thanh pham, nhiét d6 & nha may c6 qui
mo nhd la 22°C va ¢ nha may cé6 qui md 16n 1a
18°C. Hinh 6 thé hién sy thay dbi nhiét do cua ca
va thoi gian cho trong qua trinh san xuét. Cuy thé,
nhiét dg cua cé tra trong qua trinh san xuét tai qui
md nho ludn cao hon cé tai qui mé 16n, chénh I1éch
cao nhét tai cong doan chinh hinh twong tmg 16 °C
(qui md 16n) va 28°C (qui mdé nhd). Thoi gian

“chd” ché bién dai nhat cling tai cong doan chinh
hinh tir 16 dén 18 phut Kké tlep la cong doan phi 1€
khoang 7 phiit va ngan nhit & cong doan rira ci
nguyén liéu dao dong tir 1 dén 4 phit (Hinh 6).
Mic du, nhiét d6 tai khu vue ché bién cua hai nha
may duoc duy tri kha 6n dinh bing hé théng may
lanh, riéng nha may c6 qui mo 16n con st dung
thém nudc da vy dé bao quan ca (ti 18 ca: nudce da
la 5:1) trong khi nha may c6 qui mdé nho khong co
sir dung nuéc da vay dé bao quan ca. Do su khac
biét trong cach ché bién giira hai nha may di tao ra
su chénh léch 16n nhiét d6 cua ca ban thanh pham.
Chinh nhié€t d6 cao nay la nguyén nhan lam cho vi
sinh vat phat trién va c6 mat sd cao tai cic cong
doan ciia qua trinh ché bién & nha may qui mo nho.
Boari et al. (2008) va Shikongo-Nambabi ez al.
(2010) nhin manh ring ngoai cac yéu t6 nhu chét
lwong cua nguyén lidu, thao tac ché bién hop vé
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sinh thi cach bao quan cac ban thanh phim trong
qua trinh che bién ctng han ché duogc su lay nhiém
va phat trién cta vi khuén.

4 KET LUAN

Tom lai, trong pham vi cua nghién ctru nay, nha
méay san xudt co qui mo 16n di két hop phuong
phap duy tri nhiét do thap, phuong thirc vé sinh
phu hop trong qua trinh ché bién va kiém soat tot
chat luong cua nguyén licu. Diéu nay phan anh qua
mat s vi sinh vt téng s dugc duy tri & murc thip
¢6 ¥ nghia so véi nha may san xuat c6 qui mé nho.
Nguoc lai, nhi may c¢6 qui mé nho can phai cai
thién cac bién phap phong ngura dé tranh kha nang
mét an toan thyc pham.

LOI CAM TA

Nghién ctru ndy dugc thuc hién bsi sy hd trg
cia quy song phuong Nafosted (Viét Nam) va
FWO (Bi). Nhom nghién ctru xin chan thanh cam
on cong ty cho phép ldy mau va cong bd cac két
qua cua nghién clru nay. Tran trong cam on quy
thiy c6 trong bd mon Cong nghé Thuc pham da
giup d& trong qua trinh thyc hién thi nghiém.

TAI LIEU THAM KHAO

1. Anh Ngoc, T.T., Noseda, B., Samapundo,
S., Nguyen, B.L., Broekaert, K., Rasschaert,
G., Heyndrickx, M., and Devlieghere, F.,
2013. Microbial ecology of Vietnamese Tra
fish (Pangasius hypophthalmus) fillets
during processing. International Journal of
Food Microbiology 167:144-152.



Tap chi Khoa hoc Truong Pai hoc Can Tho

2.

Bagge-Ravn, D., Ng, Y., Hjelm, M.,
Christiansen, J.N., Johansen, C., and Gram,
L., 2003. The microbial ecology of
processing equipment in different fish
industries—analysis of the microflora
during processing and following cleaning
and disinfection. International Journal of
Food Microbiology 87:239-250.

. Boari, C.A., Pereira, G.I., Valeriano, C.,

Silva, B.C., de Morais, V.M., Pereira
Figueiredo, H.C., and Piccoli, R.H., 2008.
Bacterial ecology of tilapia fresh fillets and
some factors that can influence their
microbial quality. Ciencia E Tecnologia De
Alimentos 28:863-867.

Globefish-databank, 2010. Pangasius
market reports of FAO Globefish reported
by Helga Josupeit on March 2010.
Available at:
http://www.globefish.org/pangasius-march-
2010.html (Accessed on 20th April, 2013).

Horst, K., Lehmann, 1., Rehbein, H., and
Schubring, R., 2010. Composition and
quality attributes of conventionally and
organically farmed Pangasius fillets
(Pangasius hypophthalmus) on the German
market. International Journal of Food
Science Technology 45:56-66.

ISO., 2003. Microbiology of Food and
Animal Feeding Stuffs - Preparation of Test
Samples, Initial Suspension and Decimal
Dilutions for Microbiological Examination
(ISO 6887-2:2003).

ISO., 2004. Microbiology of Food and
Animal Feeding Stuffs - Horizontal
Methods for Sampling Techniques from
Surfaces Using Contact Plates and Swabs
(ISO 18593:2004).

Jacxsens, L., Kussaga, J., Luning, P.A., Van
der Spiegel, M., Devlieghere, F., and
Upyttendaele, M., 2009. A Microbial
Assessment Scheme to measure microbial
performance of Food Safety Management
Systems. International Journal of Food
Microbiology 134:113-125.

75

9.

10.

11.

12.

13.

14.

15.

16.

Phan B: Néng nghiép, Thity san va Cong nghé Sinh hoc: 32 (2014): 69-75

Karl, H., Lehmann, I., Rehbein, H., and
Schubring, R., 2010. Composition and
quality attributes of conventionally and
organically farmed Pangasius fillets
(Pangasius hypophthalmus) on the German
market. International Journal of Food
Science & Technology 45:56-66.

Noseda, B., Tong Thi, A., Rosseel, L.,
Devlieghere, F., and Jacxsens, L., 2013.
Dynamics of microbiological quality and
safety of Vietnamese Pangasianodon
hypophthalmus during processing.
Aquaculture International 21:709-727.

Papadopoulou, C., Economou, E., Zakas,
G., Salamoura, C., Dontorou, C., and
Apostolou, J., 2007. Microbiological and
pathogenic contaminants of seafood in
Greece. Journal of Food Quality 30:28-42.

Phuong, N. and Oanh, D., 2010. Striped
Catfish Aquaculture in Vietnam: A Decade
of Unprecedented Development, p. 131-
147. In: Silva, S. and Davy, F.B. (Eds.),
Success Stories in Asian Aquaculture.
Springer Netherlands.

Reynisson, E., Gudbjornsdottir, B.,
Marteinsson, V., and Hreggvidsson, G.O.,
2009. Decontamination Efficiency of Fish
Bacterial Flora from Processing Surfaces.
Food Technological Biotechnology 47:75-82.

Shikongo-Nambabi, M., Chimwamurombe,
P.M., and Venter, S.N., 2010. Factors
impacting on the microbiological quality
and safety of processed hake. African
Journal of Biotechnology 9:497-503.

TCVN, 2010. Officially Legal Criteria for
Frozen Tra Fish (Pangasius hypophthalmus)
Fillet. Established by Vietnamese Science &
Technology Ministry (Reference number:
TCVN 8338: 2010).

VASEP, 2013. Vietnam Association of
Seafood Exporters and Producers.
http://www.pangasius-
vietnam.com/378/Daily-News-p/About-
Pangasius.htm (Accessed on 16th May, 2013).



