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Abstract: Objective To propose targeted prevention and control measures, improve product quality, and ensure food
safety, Salmonella contamination in the production and processing of prefabricated crispy pork in a large food processing
factory was analyzed. Methods A total of 103 meat samples were collected during the production and processing of
prefabricated crispy pork, and 165 environmental samples were collected before processing. Qualitative and quantitative
analyses of Salmonella were performed. Finally, serological typing, multilocus sequence typing (MLST), and pulsed filed
gel electrophoresis (PFGE) typing of the isolated Salmonella strains were evaluated. Results The isolation rate of
Salmonella from meat samples was 47. 6% (49/103). The isolation rate of Salmonella from environmental samples was

1.2% (2/165). Fifty-one Salmonella strains were divided into 9 serotypes and 9 STs. Among them, Salmonella enteritidis
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ST11 was dominant in the production and processing of prefabricated crispy pork, and was detected in the environment.

Twenty-two strains of Salmonella enteritidis were divided into 7 PFGE bands, with a similarity of over 92.9%.

Conclusion

A high overall contamination rate of Salmonella was found in meat samples. Therefore, controlling

Salmonella contamination of raw meat is key to improving product quality. The amount of Salmonella contamination in

fried products can be effectively controlled. Furthermore, strict separation of processing and storage areas for poultry and

stored products is necessary to prevent cross-contamination of microorganisms in food.

Key words: Prefabricated crispy pork; processing process; Salmonella; contamination; traceability analysis; molecular

typing

i) /N TR PR — A R T Sk TR R
ThE VR R A IR R, 2 TR A AR B RS
STH L ERE ZHFEAMILENEZ . Wkl
TR A SRR K T ) R 45 oy 52 B0 A W s g%, dn 2R
AT Y R BB A R P o L T 2
A7 E Bl IR G B0 AR, 98 [ 2 K 5 [ 1 2 ik it
T AR B R A S B A SR YT
S — B DL N F S R R M EOR B, ARk
A4 1 IS AC N NIRG YD T B 20 R b el
WRBOR T 2 —" 0 R ESE R VD T B AR R
T L XA R A 730 19 BT T S e
DA R R TR R SR 28 RT R 2 R T 2R
fapR"™

A5 36 R AR R R & T, %) A
JINER PR A 7 sk A T R VD 1T T HEAT W 4 M
B RCHE S VD T o A A B o T A s
LR B HEAT S0 BT, B X8 SEBR AR 7 2o A v i) T AR 4 o
P A S I, HE T AR T O A O IR B A
oo

1 MMEFE
1.1 BESCREE

2021 4F 11 A % 2022 4F 1 J RAEFE R A 5o
T 2N R PRI T R B R A T 268 4y, o
T B R AE 103 4y, i THT AR AE A 165 £ . il
il /N R PR T 2 1 A 43 Sy s JEURE A R IX R T X
SRR B, TR R A - S TE R
Jab 3 DX ST TR PR SR AT i R DD 2%, o R 4 R i K
G H e bk K R SR I A TR M TE R B TS L JEOR
WE T TAE G L YISRAR RIS A & ALETT )
A0 B 5 AR AE N T X IR TR A% A T AR P
T HE R, O 8 ) 6~12 by ME S % A 4% B2
By e AT e I Sr B HEA A B AR £ AT R R
f2% B Ja 78 B DX 58 A A 3 . e 3 A X
I3 R 52 V) 2% 5 0 M TR 2% I ) IR IR S 0 8 TR 4R
T ah] /IN TR PR AR Ry PR RE AR L R AR 3R, R
FE bR AE 50 g, K 5 5 57 Z0A TG B FE A% % )

TRAF . RS T B i B FEAL AR AL
EHL TN T B AR 0 U TR RE A KA i bk K
FE [ T O as AOR R B 0, R 4R 3 WL TR
PRAE TR 5 Ak PBS 22 vl R AR FE TR K FE R 1, 24
100 em®; fiff I JC & EP 45 [1] B& 42 U T 42 ] 4 4if 7K
A bk KRR 5 O HTC R VE AT s A B 95 . BT
B R AR AR 5 BB VA G i 2R S S A TR
1.2 BRSPS
12,1 PAFEH YD TR 09 58 1k 5 i A il

K M =4 =T B fie K LK %X (Most probable
number, MPN) ¥ X} A BE Fp V0 1] B b AT 2 80, 8
JEFREL 25 ¢ IFEINASEAT 225 mL 28 vh 26 11 K /Y
TC B B4, OF AT B B A% L9 /s BY B A AT
2 min 3 EIRE &AL BRI, $2 10 150 B AR B A0 U R B
% 100 5 5 1000 4%, 45> Fis B JE A = 417, 4%
FE AL BRI S BECE T 37 CHERE RS IR 24 h Ik H
I EC1 mL 852N 9 mL TTB o, 42 “CfH i
B % 24 h, B 5 10 WL JG B 42 Fh 2R BURS 97 4%
T XLT4 35 57 B, 37 CHE R 55 5% 24 h, ffi M
MALDI-TOF-MS X % 5% B vh b 7] 16 0] B 18 7% i 17
Y ML RS R REAS [ A0 T8 B U0 11 DA 1 BH 1 A B
A5 B A AR MPN A
1.2.2 RBERE S v T 1R 9 5 1 A

@ ik K Hh VD T TR ARSI < ke AT P OK BE Y EP
BRI MIERE DG, 2] GB 4789. 4—2016 Xt V0[]
WHEAT R 5 B @ U KRR TR U T R A K A
IYIREE G, 2 | GB 4789. 4—2016 Xt b ] B oF
390443 85, 938 i MALDI-TOF MS $EA7 701 & Y
Y ;@ P T TR AR . 2% GB/T 18204, 3—
2013 H iy H AR TR 2, {8 T 66 355 3% 58 43 S0l 7 J5OR)
Ao DI, T T DR R X R B R R 30 min
PLE TR S
1.3 U TTBE G BRI 5 43 BF 5%

et ] 288 s 24 ik v R OV 1) TR 4 5 PR 1 DNA A5
M, 2 HE K A 25OV S B VD 1D T L 0 TR ik
YOI 40 B R R AT I 35 Y A S 5 TR A X VD T R
PR 4T Z2 057 557 51 43 B (Multilocus sequence typing,



AR AR

—248—

CHINESE JOURNAL OF FOOD HYGIENE

2024 4E%f 36 455 3 W

MLST) B FEVD T 7 D K EEH T (aroC (dnal
hemD . hisD . purk sucA Fl thrA) , %} 43 8 ¥R AK R FE 17
YU R HexE B AR A A AR Y ST B 7R
LY 73 0 R fily b Bk 6 3 53 V0 17 1 20 5 Mk 2R AT ik o
35 8t 158 A UK (Pulsed field gel electrophoresis, PFGE) .
FIH BioNumerics 7. 6 H X MLST Al PFGE 43 B4 45

REAT M.
L4 CHEENDTITEISE EE50 701
W5

Z% 101 R LT A RHFES 30 #5801, 2
X RGP U T R R AT A S M AR 13 X R
U IR 43 B R E AT IV 43 B MLST 43 81 5 PFGE
VAUl
1.5 geit2ear

i ] Excel Fl SPSS 26. 0 44 18 A4 4 09 46 1
BTG R R, DL P<0.05 22 RA
Goit s B X, A YT W S E B Y S
BioNumerics 7. 6 #A4: 34T 50 #7 o

2 #R
2.1 T /NGR PR A P 0 T AR VD T B B TS YR
2. 1.1 ARG AR AR D 1T T T LR
ABF 5T SR A I T R WA 103 4y, 2R A
49 BRYD T K RN 47. 6% . 3 YRR AL P
IR 25 R 02 1, OB R LR AN [R] 1P
YR AR 1 AR P B AS IR0 V0 1T B G Y R B
T 3 IAFE(P<0. 05) , {H AF R FE B AR5 7
IR A R M R AR Al B R S A R YD AR IR VT
BTG Y BT, 5 SR 42 7 2R U0 1) B 1975 e d A Bl

ZREAG . AR VD TR SR BH MR R AN A 1A
Jios, Horp fg VR VISR R0 U T A R 66. 7%
(20/30) 5 i 1 98 B 2185, U0 1T B A R R 60. 5%
(26/43) 5 4 AR TR0, W T WA 2 10. 0%
(3/30), V0 1T K H 25 728 k35 15 B R B 25 2R AR
Fe—3 . WINTIHNE, BRI &R
2R 0, 25 X A VR U0 4% 5 I IR R 2815 (P<0. 05) .
X YD1 B A S B g AN B BT R Y T TS G
it A T S D R e, S B OR B 2 R

66.70
70.00 ~ 60.50

20.00 10.00

RS R ki IR

A

RV %5

0.35¢ 0.318
0.30 -
0.25F
0.20 -

0.15F
0.10 - 0.070

0.153

W TTB TG Yyt /(MPN/g)

0.05

i A Y R o HEEE

B
TE « A D25 BRTT U 1T 6 B0 8 A FH P AL 1 255 B Ol Vb 1) T A ik 5
PUL PIRER U] B A AG 238 i e oL

Figure 1 Detection rate and pollution of Salmonella in meat samples
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Table 1~ Salmonella detection results in meat sample
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Table 2 Detection rate of Escherichia coli and Salmonella in

environmental samples
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Figure 2 Proportion of different serotypes
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Table 3 Serotype identification results of Salmonella from different sources
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Salmonella strains
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Figure 4 PFGE typing results of 22 strains of Salmonella enteritidis
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Figure 5 PFGE typing results of 3 strains of avian origin

Salmonella enteritidis
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