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ABSTRACT

The study was to investigate the changes of counts of coliforms and E. coli
in Nile tilapia inoculated with E. coli during storage at 5 low temperature
regimes (1, 4, 9, 15, and 19 + 1°C). In order to have E. coli in all the
samples, E. coli was injected into the fish at a known level (< 90 cfu/g) at
the beginning of each storage. The initial counts of coliforms ranged from
5.6.102 cfu/g to 1.44.10% cfu/g. At the end of the fish shelf-life based on the
total viable counts (> 106 cfu/g), coliforms in tilapia after 144 hours at 1
+17°C, 120 hoursat 4 + /°C, 120 hours at 9 + /°C, 24 hours at 15 £ /°C,
and 20 hours at 79 = 1°C were 6.6.10°, 4.17.108, 2.22.108, 1.15.105, and
7.64.10° cfu/g, respectively. The results showed that coliforms increased
faster at higher storage temperatures, while the growth of E. coli was
delayed at / = 1°C and 4 + 1°C.

TOM TAT

Nghién ciru nham muc dich theo déi xu hudng bién doi cia vi sinh vt chi
thi vé sinh coliforms va E. coli khi tién hanh gdy nhiém E. coli vao cd ré
phi trong qua trinh bao quan tai 5 ché dg nhiét dé duong thap (1, 4,9, 15
va 19 + 1°C). Dé tdt ca cdac mau ban dau déu nhiém E. col, chung Vi
khudn thuan tir phong thi nghiém dwoc tang sinh va tiém vao mdu cd véi
lwong biét trude (< 90 cfulg). Luong coliforms ban dau bién dong tir
5,6.10% cfi/g dén 1,44.10° cfu/g. O cudi thoi han bdo quadn, diea vio tong
lwong vi sinh vt hiéu khi TVC (khi TVC > 10° cfulg), heong coliforms
trong cd ro phi sau 144 gio o 1 + 1°C, 120 gio 6 4 £ 1°C, 120 gio ¢ 9 +
1°C, 24 gio' ¢ 15 + 1°C, va 20 gio ¢ 19 + 1°C lan lwot la: 6,6.10°, 4,17.10°;
2,22.10% 1,15.10% va 7,64.10° cfu/g. Két qua cho thdy heong coliforms
tang cang nhanh khi nhiét dé bdo qudn cang cao, trong khi E. coli khong
phat trién 6 1+ 1°C va 4 + 1°C.

Trich dan: Nguyén Thi Kiéu Diém, Nguyén Ngoc Quynh Nhu, Nguyén Coéng Bay va Mai Thi Tuyét Nga,
2018. Sy bien doi cua lugng coliforms va Escherichia coli gdy nhiém trén c4 ro phi khi bao quan
& nhiét d6 duong thap. Tap chi Khoa hoc Truong Pai hoc Can Tho. 54(S6 chuyén dé: Thuy san)(2):

195-201.

1 GIOI THIEU

Thuy san 1a nguon thuc pham c6 gia tri dinh
dudng va gia tri kinh té cao. Trong nhiing nim gan
day, nganh thuy san nudc ta da co6 nhitng budc phat

trién manh mg, tro thanh mot trong nhimg nganh
kinh t& miii nhon cua dit nudc noi chung va cho
ving Pong bang song Ciru Long (PBSCL) noi
riéng. Bén canh do, viéc mé rong thi truong va da
dang hoa san pham tir nhiéu ddi twong dé tao ra
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nhitng loai san phim c¢6 ning lyc canh tranh cao trén
thi truong thé gisi 1a mot chién lugc toi can thiét.
Mgt trong nhitng loai nguyén liéu c6 kha nang dap
ng nhu cau xuat khau 1a c4 ro phi (Oreochromis
niloticus). O cac nudc Chau Phi, Trung Dong va mot
s6 nude trén thé gidi, ca ro phi 1a loai duoc nuodi phd
bién nhat khi ngudn nguyén liéu ca ty nhién tro nén
can kiét (Ahmed et al., 2005). C4 rd phi tr¢ thanh
nguon protein cha yéu ¢ nhiéu quéc gia phat trién.
San luong ca roé phi duge nudi trén thé gidi vao
khoang 5,67 triéu tan nim 2015 (FAO, 2017) va trén
6 triéu tin nam 2016. Cac nudc san xuat nhiéu nhat
la Trung Qudc, Indonesia, Ai Cap, Brazil,
Bangladesh, Philippines, Thai Lan va Viét Nam
(Hong Tham, 2017). Tai Viét Nam, téng san lugng
ca ro phi trén ca nudc 1a 187.800 tAn (2015), duoc
Xuét khau téi hon 60 qudc gia va ving lanh thd, véi
doanh thu hon 27,5 triéu USD (2015). Trong do, ba
thi truong I6n nhat 1a My, Tay Ban Nha va
Colombia (Ha Kiéu, 2016).

Mat khac, an toan vé sinh thuc phém la van dé
duoc x3 hoi rat quan tam hién nay. Theo Tb chirc Y
té Thé giéi (WHO), mdi ndm nuéc ta c6 khoang
250-500 vu ngd doc thuc phidm véi 7.000-10.000
nan nhan va 100-200 ca tir vong. Trong s6 do, vu
ngd doc do vi sinh vat gdy bénh chiém 33-49%, va
mot trong nhitng vi khudn gy bénh thuong gip 1a
E. coli (Bui Manh Ha, 2016). Coliforms va E. coli
1a hai chi tiéu vi sinh vt chi thi v¢ sinh y té. Theo
Quyét dinh 46/2007/QD-BYT ciia By Y té thi luong
E. coli trong thily san tuoi/dong lanh can qua ché
bién nhiét truge khi s dung khong duge qua 100
cfu/g (BO Y té, 2007). Nhitng nghién ctru vé su bién
ddi cuia luong coliforms, E. coli trén phi 1é ca tra
(Mai Thi Tuyet Nga and Huynh Thi Ai Van, 2016)
va tom st nguyén con (Mai Thi Tuyét Nga, 2016),
cling nhu nhitng nghién ctru khao sat ban dau cua
nhom tac gia trén phi 1& ¢4 r6 phi (Nguyén Thuy Van
Duyén, 2017) khi bao quan thiy san ¢ nhiét do
duong thap cho thy: sy xuat hién roi rac cua E. coli
phu thudc vao 16 nguyén liéu va ca thé thuy san.
Nghién clru cua céc tic gia nay con cho thdy cac
nhiét do thip nhu 1 va 4 £ 1°C khong phi hop cho
su phat trién cua E. coli. Vi vay, dé biét duoc xu
huéng bién doi ciia lugng coliforms va E. coli trén
¢4 16 phi va khang dinh tic dung trc ché ciia nhiét do
thap dén sy phat trién ctia E. coli, can chi dong lay
nhiém E. coli vao mau ca ro phi va nghién ctru sy
bién dong sb lwong ciia chung trong thoi gian ton trix
lanh. Diéu ndy s& rat can thiét va hd trg hitu ich cho
viéc quan 1y chat lwong va an toan thuc phim trong
chudi cung ting cé ro phi lanh/lanh dong.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU
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2.1 Nguyén liéu ca ro phi

Ca 16 phi dugc phi 1€ va dong roi 1QF tai mot
cong ty ché bién thiy san 6 PBSCL, kich ¢& ca 120-
170 g/phi 1&. Mau nguyén liéu duoc dung trong ti
PE han kin miéng va giit lanh bang d4 gel trong
thing cach nhiét, van chuyén vé phong thi nghiém
Truong Pai hoc Nha Trang trong vong 16 gio. Tal
phong thi nghiém, c4 duoc Kiém tra, bao goi vao tii
PA (3 phi 1&/tai) va bao quan & -18 + 2°C dén khi sir
dung.

2.2 Héa chit va mdi truong

Hoa chét va moi truong duoc st dung gom:
Eosin methylene blue (EMB) agar (Merck), Violet
Red Bile (VRB) agar (Merck), Tryptic Soy Broth
(TSB) (Merck), Pepton from meat (Merck), Pepton
from casein (Merck), Kovac’s (Merck), Sodium
hydroxide (Trung Qudc), NaCl (Trung Quéc),
Na;HP04.12H,0 (Trung Quéc), KH:PO4 (Trung
Qudc).

2.3 Chuan bi chiing E. coli

Chung E. coli thuan phan 1ap tir mau thuc pham
tai Phong Thi nghiém Vi sinh, Trung tdm Thi
nghiém Thuc hanh, Truong Pai hoc Nha Trang
dugc nudi cay trén moi truong EMB (Merck) &
35°C trong 24 gio, va dugce ting sinh trong moi
truong TSB (Merck) ¢ nhiét d6 37°C trong 4-6 gio.
Sau thoi gian nay, luong vi khuan E. coli s& dat tir
108 cfu/mL. Chung E. coli duoc bao quan trong dung
dich glycerin & -40°C. Truéc mdi lan giy nhiém,
chang E. coli dwoc pha lodng va kiém tra mat do
chang. Duya trén két qua kiém tra, lugng vi sinh vat
cin tiém vao mau s& duoc tinh toan.

2.4 Gay nhiém miu ca bang E. coli

Qua trinh gay nhiém mau thyc hién theo phuong
phéap gay nhiém duoc trinh bay boi Katona (2014),
chang E. coli duoc tiém vao tirng miéng c4 da chuén
bi san véi lugng da duoc tinh toan sao cho lugng E.
coli ban dau khoang 90 cfu/g. Sau khi lay nhiém,
mau ca duoc boc trong céc tii PE va bao quan & cac
ché d6 nhiét d¢ 6n dinh.

2.5 B tri thi nghiém

C4 10 phi phi 1€ trong thi PA dugc ra dong hoan
toan bang khong khi lanh ¢ 6-8°C (mat khoang 8
gio). Phi 1& c4 sau d6 duoc cét thanh miéng nho, mdi
miéng c6 kich thuéc 5x5x0,5 cm (khoang 25
g/miéng) (Lé Nguyén Poan Duy va Nguyén Cong
Ha, 2014). Sau d6 E. coli duoc tién hanh tiém chung
vao mau voi luong di duoc tinh toan. Mau sau khi
tiém E. coli dugc bao quan ¢ 5 ché d6 nhiét do 6n
dinhla: 1,4,9,15va19+1°C béng tu lanh dan dung
¢6 lap thiét bi diéu khién (Dixell, Emerson Electric
Co.) dé on dinh nhiét 6 trong qué trinh bao quan.
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Thoi gian bao quan miu dugc b tri dwa trén nghién
ctru ciia Huynh Thi Ai Van (2015) va Mai Thi Tuyét
Nga (2016). O mdi ché d¢ nhiét do, 7-9 diém mau
s& dugc lay theo thoi gian dé theo ddi duoc sy bién
dong cua luong vi khuan trong sudt qua trinh bao
quan, tao diéu kién dé phat hién duoc quy luat bién
ddi (néu co) cua chi tiéu chat lwong nghién ctu
(Chill-on, 2007). Nhiét d6 cac ngan tu dugc giam sat
bang bo diéu khién Dixell va nhiét ké ty ghi
EC850A (MicroLogPRO I, Israel). Nhiét ¢6 mau
dugc giam sat lién tuc bang nhiét ké ty ghi
DS1922L-F5 iButton® (Maxim Integrated
Products, Inc., CA).

2.6 Phuwong phap phén tich vi sinh vit

Coliform va E. coli dwoc dinh lugng theo
NMKL 125 4™ ed. 2005 (NMKL125).

2.7 Xirly sb ligu

Thi nghi¢m duoc tién hanh 13p lai 3 lan doc I3p
V6i 3 16 ca 16 phi phi 1€. S0 li¢u duoc tinh trung binh,
do léch chuan trén 3 lan thi nghiém. Phén tich
phuong sai (ANOVA) va kiém dinh Tukey dugc
thuc hién trén phan mém SPSS 17.0 véi mic khac
biét c6 y nghia o = 0,05.

2.8 XAy dwng mé hinh vé sy phat trién cia
vi khuan theo thai gian

Dir liéu vé lugng coliforms va E. coli cia cac
mau gay nhidm do duoc tai cic nhiét do 6n dinh
dugc ldp vao mé hinh so cép Baranyi va Roberts
(1994) (Phuong trinh 1-3) dé tim cac thong s6 cua
mé hinh, nhim mé ta xu hudng bién déi cua vi
khuan theo thoi gian.

1+exp(Umaxt—ho)—exp(—ho) )

= In (
y Ymax exp(Ymax—Yo)+exp(Umaxt—ho)—exp(—ho)

@

2

1+
Dettmax = I (522) = ho ®)
Trong d6: y la logarit co s6 10 cua lugng Vi
khuan tai thoi diém t (log cfu/g);

Yo 1a logarit co s6 10 cua lugng vi khudn ban dau
(log cfulg);

Ymax 12 logarit co s6 10 cua luong vi khuan t6i da
(log cfulg);

Lmax 12 tbc d0 phat trién t6i da ctia vi khuan (1/h);

A 1a thoi gian tré, tac pha lag (h);

Jo la thong 6 ctia mod hinh, m(f)t dai luc_n}g dac
trung cho trang thai sinh ly cta t€ bao vi khuan;

_ hola thong §6 cua mo hinh, 1a mét dang E:huyén

doi cua thong so go (Phuong trinh (2)), c6 do 6n dinh
thong ké hon so véi qo.
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3 KET QUA VA THAO LUAN
3.1 Swbién ddi ciia lwgng coliforms trén c4
ro phi khi bao quan nhiét d9 dwong thap

Sy bién d6i cua lwong coliforms theo nhiét do va
thoi gian bao quan, dugc trinh bay ¢ Hinh 1.

Trén cung mot loai cot, cac chir cai khac nhau
thé hién su khac biét c6 ¥ nghia thong ké veé gia tri
trung binh cua lugng coliforms gitra cac gio bao
quan

Két qua nghién ctru & Hinh 1 cho théy, lugng
coliforms ban dau & cac mau gay nhiém E. coli dao
dong trong khoang tir 5,6.10%-1,44.10* cfu/g, trong
khi d6 luong coliforms ban dau & cac mau dbi ching
dao dong trong khoang 16n hon tir 0-1,55.10° cfu/g.
Coliforms ciing khong xuét hién & mot s6 diém mau
trong qué trinh bao quan nhu diém mau 240 gio ¢ 1
+1°C; 120,192 va 216 gio 64 + 1°C; 168 gio 6 9 +
1°C; 48 gio 6 15 + 1°C va 68 gio ¢ 19 £ 1°C. Piéu
nay cho thdy, coliforms trong cic miu ddi ching
Xuat hién roi rac phu thudc vao 16 nguyén lidu va ca
thé mau. Két qua nay ciing tuong ty nhu két qua
nghién clru trén ca tra phi 1& (Mai Thi Tuyet Nga and
Huynh Thi Ai Van, 2016), ¢4 rd phi van phi 1&
(Nguyén Thuy Van Duyén, 2017) va tom s (Mai
Thi Tuyet Nga, 2016) ring cac vi khuan chi thi vé
sinh xuat hién roi rac trén mau thuy san. Do cling
chinh 14 1y do nghién ciru nay va mot s6 nghién ctu
di truéc (Lé Nguyén Poan Duy va Nguyén Cong
Ha, 2014) chu dong giy nhiém mau dé phuc vu muc
dich nghién ctu.

Nhin chung, lugng coliforms & cac mau gy nhiém
¢6 xu hudng bién doi tang theo thoi gian bao quan &
tat ca cac nhiét d6 bao quan 1, 4, 9, 15 va 19 + 1°C,
tang nhanh hon & nhiét do cang cao, dong thoi lwong
coliforms & cac mau ddi ching da sé thap hon & cac
mau lay nhiém (Hinh 1). Két qua phan tich ANOVA
cho thay, khong c¢6 su khac biét ¢ y nghia thong ké
vé lugng coliforms giita cac ngdy bao quan & nhiét
d6 1,9 va 19 + 1°C, d6 6 thé 1a do su dao dong lon
vé lugng vi khuan gitra cac 16 thi nghiém doc lap ¢
cung thoi diém Iy mau. Luong coliforms khi bao
quan & 4 £ 1°C tai 240 gio khac biét co ¥ nghia théng
ké (p<0,05) s0 Vi cac thoi diém bao quan trude do.
O 15 + 1°C, két qua ANOVA cho thiy lugng
coliforms & céac thoi gian bao quan 24, 48, 63, 87 gio
¢6 su khac biét c6 ¥ nghia thong ké (p<0,05) véi
mau bao quan sau 111 gid. Két qua nay twong ty V6i
két qua nghién ctru trén c4 rd phi phi 1é ciia Nguyén
Thuy Van Duyén (2017) va tom st nguyén liéu cta
Mai Thi Tuyét Nga (2016) rang coliforms cé sy phat
trién nhanh khi nhiét d¢ tang va thoi gian bao quan
kéo dai.
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Hinh 1: Sy bién ddi ciia lwgng coliforms trén ca ré phi khi bao quan 6: (a) 1+ 1°C, (b) 4£1°C, (c) 9+
1°C, (d) 15 + 1°C va (e) 19 £ 1°C

Trén ciing mét logi Ct, cdc chit cdi khdc nhau thé hién sy khdc biét ¢6 y nghia thong ké (p<0,05) vé gid tri trung binh

cua lwong coliforms giza cdc gio bao quan

Néu can ctr vao thoi han bao quéan ca rd phi phi
1& dua trén tong lwong vi sinh vat hiéu khi TVC (khi
TVC > 108 cfu/g, theo quy dinh ciia Bo Y té (2007))
cia Nguyén Thuy Van Duyén (2017), thi luong
coliforms trong ca r6 phi sau 144 gio ¢ 1 = 1°C, 120
gio 64+ 1°C, 120 giov 6 9+ 1°C, 24 gid & 15 + 1°C,
va 20 gio' & 19 + 1°C 1an luot 1a: 6,6.108, 4,17.106;
2,22.106; 1,15.10° va 7,64.10° cfu/g.

Két qua md hinh hoa (Bang 1) cho thay, su phat
trién cua coliforms & cac nhiét do 6n dinh hoan toan
tuan theo quy luat duong cong sinh truéng cua vi
sinh vat noi chung. Dong thoi, thoi gian tré (pha lag)
cang ngin va van toc phat trién toi da ciia coliforms
cang 16n ¢ nhiét do bao quan cang cao thi chung to
nhitng vi khuin nay phat trién cang nhanh & nhiét d¢
cang cao. Smith (1985) da nhan dinh, coliforms
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chua thich nghi vai nhiét do lanh khi méi dua vao
moi trudng nay nén kha ning sinh truong bi ac ché
vao giai doan dau (pha lag). Két qua vé sy phat trién
cua coliforms & nghién ctru nay tvong tw nhu két qua
nghién cttu vé& TVC phat trién & nhiét d6 thap va
Pseudomonas spp. trén ca tra phi 1&€ cia Mai Thi
Tuyet Nga and Huynh Thi Ai Van (2016). Diéu nay
khing dinh vi sao nén bao quan thity san & nhiét do
thip dé han ché su phat trién cua vi sinh vat, nhim
duy tri chat lugng va an toan thyc pham thiy san
dugc 1au hon. Hé s6 R? cua tat ca cc phuong trinh
hoi quy (Bang 1) twong ddi cao (tir 0,78 dén 0,97),
dong thoi 16i 1ap mé hinh (SE of Fit) tuong ddi thap
(0,41-0,91) cho thiy cic m6 hinh tim dugc dang tin
cdy. Tuy nhién, can lap lai thi nghiém nhiéu lan dé
¢6 thé cap nhat phuong trinh hdi quy ngay cang tét
hon.
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Bing 1: Thong s6 ciia mé hinh so cip Baranyi va Roberts vé su phit trién ciia coliforms va E. coli & cac

nhigt o on dinh

Nhiét do(x 1°C) yo (log cfu/g) A (h) pmax (1/h)  ymax (log cfu/g) R?  SE of Fit
Coliforms

1 3,993 +0,645 100,704 +=311,836 0,0706 + 0,501 7,75+0,323 0,779 0,913
4 3,301 £0,392 32,543 £20,449 0,0354 +0,00474 10,249 + 0,792 0,94 0,571
9 3,184 +£0,211 33,734+ 11,637 0,0471 +0,00702 8,748 £ 0,445 0,959 0,423
15 4,265 + 0,49 0,052 +0,00908 9,551 +£0,522 0,851 0,702
19 3,873 +£0,278 6,313 £4,561 0,146 +0,0165 9,928 £0,143 0,969 0,408
Mean 3,7232 9,2452

E. coli

1 - - - - - -
4 - - - - - -
9 - - - - - -
15 1,967 £ 0,0581 0,0899 +0,00343  7,0362 +0,0397 0,999 0,0841
19 1,974 £ 0,464 0,205 +0,0328 9,446 £ 0,223 0,949 0,658
Mean 1,9705 8,2411

3.2 Sy bién dbi cia lwgng E. coli gdy nhiém
trén ca ro phi khi bao quan nhiét d¢ dwong thap

Tai 1 va 4 + 1°C, cac mau dbi ching khong phat
hién duogc E. coli trong qua trinh bao quan, E. coli
chi dugc phat hién trong mau gy nhiém & 1+ 1°C
khi bao quan 72 gio véi lugng 3,2.10% cfu/g va 4 £
1°C 1a 1,13.10° cfu/g & mau dau tién (0 gid). Cac
mau gay nhiém va d6i chimg khac khong phat hién
duoc E. coli khi bao quan & nhiét d6 1 va 4 + 1°C.
Nghién ctru gay nhiém E. coli vao tom su cua Mai
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Thi Trang (2016) khi bao quan ¢ nhiét @6 1 va 4 +
1°C ciing khong thay su phat trién cua E. coli. Két
Qqua trén ciing twong dong vai nghién ciru bao quan
tom su & nhiét d6 0-4°C cua Duong Thi Phuong
Lién va ctv. (2011), tac gia khong phat hién E. coli
sau 8-10 ngay bao quan tém st & nhiét d6 0-4°C.
Két qua nay gitp khang dinh nhan dinh caa Mai Thi
Tuyét Nga (2016); Mai Thi Tuyet Nga and Huynh
Thi Ai Van (2016) rang: nhiét do 1 + 1°C va4 + 1°C
khong phu hop cho su phat trién cua E. coli.

b 15£1°C
1.0E+08 7

1.0E+07 {  OGéy nhiém E.cqf

1.0E+06 1 ODoi chimg
1.0E+05 -
1.0E+04
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E.coli (cfu/g)

1.0E+H01 A

1.0E+00 T

48

Thai gian bao quan (gid)

Hinh 2: Sy bién ddi ciia lwgng E. coli trén ca rd phi khi bao quan é: (a) 9 £ 1°C, (b) 15 £ 1°C va (c)
19+ 1°C

Trén cimg mot logi ¢ét, cdc chiF cdi khdc nhau thé hién sy khac biét c6 ¥ nghia théng ké (p<0,05)Vé gid tri trung binh

cua lwong E. coli gizra cdc gio bdo quan
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Tai nhiét d6 bao quan 9 + 1°C (Hinh 2): cac mau
dbi chung khong phat hién duoc E. coli trong suét
thoi gian bao quan, qua do co thé hiéu cac miu ¢4 rd
phi ban dau khong c6 E. coli. O cac mau gay nhiém,
E. coli ¢6 xu hudng ting 1én theo thoi gian bao quan.
Luong E. coli ban dau 1a 7,85.102 cfu/g, sau 144 va
168 gio dwoc bao quan thi 1an lugt 14 3,65.10% cfulg
va 2,28.10% cfu/g. Piéu nay co thé Xay ra trong diéu
kién thuc té cua chudi cung tng. Vi vay, van dé an
toan vé sinh rat quan trong. San pham co thé bi lay
nhidm vi sinh vat tir nhiéu nguyén nhan khac nhau
(qua trinh ché bién, bé mat tiép xac, moi trudng..)
va gia tang s6 lugng theo thoi gian bao quan dan dén
mat an toan va anh huong sic khoe cho nguoi sir
dung.

Két qua phan tich ANOVA cho thiy, khong ¢
su khéc biét c6 y nghia thong ké vé luong E. coli
gitra cac gio bao quan & nhiét @6 15 + 1°C. Luong
E. coli sau 24 gio bao quan 1a 1,28.10% cfu/g, ting
nhanh dén sau 63 gid va gitr 6n dinh dén 98 gio, sau
d6 tang nhe dén 119 gio dat 2,49.107 cfu/g. Bén canh
d6 & mau khong gay nhiém, E. coli xut hién roi rac,
chi phat hién & mot vai mau 48 gio (1,44.107 cfu/g),
63 gio (1,83.106 cfu/g) va 87 gio (1,83.10° cfulg)
(Hinh 2).

O 19 + 1°C, két qua phan tich ANOVA cho théy,
lugng E. coli & mau gay nhiém sau 20, 56, 80 gio
bao quan c6 su khac biét (p<0,05) so vai thoi diém
68 gio. O mau ddi chimng, E. coli xuat hién roi rac &
chc thoi diém 68 gio (9.15.10° cfu/g) va 74 gis
(1,05.108 cfu/g) (Hinh 2).

Bang 1 cho thiy téc do phat trién cua E. coli
nhanh hon khi tang nhiét d¢ bao quan tir 15 1én 19 +
1°C. Sy phat trién cua E. coli & 15 va 19 + 1°C ciing
tudn theo quy ludt duong cong sinh truéng cua vi
sinh vat noi chung, twong ty nhu coliforms.

Nhin chung, E. coli ¢c6 xu hudng phat trién ting
theo thoi gian bao quan. Sy gia ting cua lugng E.
coli con chiu anh huéng bai nhiéu yéu td nhu: su sai
pham vé nhiét do ciing véi viéc thyc hanh vé sinh
kém trong qué trinh ché bién ciing nhu trong chudi
cung ng. Do d6, su kiém soat/duy tri nhiét d6 hau
can thip (1 va 4 + 1°C) va tudn thu an toan vé sinh
trong qua trinh ché bién 1a rat quan trong. Ngoai ra,
viéc ung dung nhitng hop chat nhu acid acetic va
nude noéng nham giam thiéu sé luong cua E. coli va
vi khuan tong sé trong thoi gian ton trir lanh (Lé
Nguyén Poan Duy va Nguyén Cong Ha, 2014), hay
bo sung chlorine hoac acid peracetic vao nugc rira
trong nha may ché bién thuy san (Tong Anh Ngoc
etal., 2013) ciing 1a nhitng huéng di tiém nang trong
cong tic quan 1y chat lugng va an toan thuc phdm
thay san.
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4 KET LUAN VA DPE XUAT
4.1 Kétluan

Két qua nghién ctru cho thiy, lugng coliforms va
E. coli ting cang nhanh ¢ nhiét d6 bao quan cang
cao (1,4,9,15va 19+ 1°C ddi véi coliforms; 15 va
19 + 1°C @6i vai E. coli) voi quy luat bién doi tuan
theo mo hinh so cép Baranyi va Roberts, trong khi
E. coli khong phat trién & 1 + 1°C va 4 £ 1°C.

4.2 Deé xuat

Can lap lai thi nghiém nhiéu lan dé cai thién mo
hinh so cap V& sy phat trién cua vi sinh vat tim dugc
bén trén. Ngoai ra, sy bién ddi cua coliforms va E.
coli tai cac diéu kién nhiét do bién dong mé phong
thuc té quéa trinh bao quan trong chudi cung tng
cling can dwoc nghién ciru thém. Qua do6, cac md
hinh bién ddi cua ching trén ca o phi ¢ diéu kién
nhiét 6 bién dong va nhan rong trén mot sé ddi
tuogng thily san c6 gia tri kinh té khac s& dugc xay
dung va kiém dinh dé dy doan s6 lugng cua chiung
theo nhiét do va thoi gian bao quan nhim du bao
thoi han bao quan mot chinh xac va dam bao chat
luong an toan thyc pham.
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