MR E MR Modern Food Science and Technology 2023, Vol.39, No.10

AR R PIR R VRS T R R 25 54

Rigm, BRF, TR, B, XE, XHEHE
(BT TR SR ERIIE, THAETHRE KR E-RRMEBORA RN RIA, THdT 211198)

WE: UNKEAERKERRMARFILMEA L —, LLREN TR FERNGE L F. £ 2018 F~2021 44,
I RET @R T 545 WA HIRR AR, AR RBMIZIES BFE MAARDTTRE, RA@EFykfnsTAMF 5% (MLST)
s EBATHRER, FoWEFBME, EREY, TEERT LS M RWTTRE, FEH90HEA 807%, H R IEFEASE F
AART IR F (A h F 4 30.49% ); A A AT R A, A 9 E AR P oA RAK I T KB (Salmonella typhimurium ) F A& K3V 1K E (Salmonella
rissen )s 1&REFIVTTRE (Salmonella derby ) FEFV 11K E (Salmonella london) 4 # o F A TR B RA TN, LR SR LA,
ST19 AUHM MR PRSI ITREAR, kb 2045%; #dhehiy ITKE T, 38 AT WIRE LA ARG M, beIed e
86.36%, MrtkIaMbE. kIR A KIABm T ahhth RALT 10%. sbob, sbAbdiey 1 AR S ER M TTRE B RBR ML, &
fRERT 047 KERAEER LW HINX R, Z KB F MO T R T HH RRERT ITTRE 5 R, AT TIKE
LEA TG IRAE T B IRIE,

KEER): HAR; DTTKHE; 2% w2k

YE4RS: 1673-9078(2023)10-307-314 DOI: 10.13982/j.mfst.1673-9078.2023.10.1362

Analysis of the Strains and Drug Resistance of Salmonella spp. Isolated from

Pork and Pork Products in Nanjing

WU Haijing, CHENG Yiyu, SHEN Wei, FENG Qiushi, LIU Yan, LIU Xinmei"
(Nanjing Institute for Food and Drug Control, Jiangsu Provincial Key Laboratory of Market Supervision-Detection and
Traceability of Food Borne Pathogens, Nanjing 211198, China)

Abstract: Salmonella is a common bacterial pathogen causing foodborne diseases in China; therefore, it is crucial to closely monitor its
presence in relation to meat consumption. From 2018 to 2021, a total of 545 pork and pork products in Nanjing were collected for this study. The
selective culture method was utilized to isolate Salmonella, and the strains were identified via serological and molecular biological methods, such
as multilocus sequence typing (MLST). Finally, the antibiotic susceptibility test was utilized to analyze the drug resistance of the isolated strains.
The results show that a total of 44 Salmonella strains were identified in the samples available in the market, with an average detection rate of
8.07%. In particular, pig viscera exhibited the highest detection rate at 30.49%. Serotype analysis revealed the four most commonly isolated
Salmonella species in the pork products: Salmonella typhimurium, Salmonella enterica serovar Rissen, Salmonella enterica subsp. enterica serovar
Derby, and Salmonella enterica serovar London. Genotyping results further suggested that the ST19 was the dominant Salmonella strain in
contaminated pork samples, accounting for nearly 20.45% of all isolated strains. Among the detected Salmonella, 38 strains exhibited obvious
resistance to tetracycline, accounting for 86.36% of the total. Meanwhile, the resistance of all strains to ceftazidime, cefotaxime, and cefoxitin
was <10%. Additionally, one multidrug resistant Salmonella strain was isolated. The presence of resistance-related genes and a total of seven
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categories of antibiotics associated were successfully identified. Collectively, this study provides detailed data analysis for Salmonella

contamination in pork and pork products in Nanjing, Jiangsu, establishing a theoretical foundation for the comprehensive control of Salmonella

in meat products.
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Table 2 Serotype analysis of 44 Salmonella spp. strains

o awe U EEERL MERD RIRR RN

B B B rERE RS BR
B TTRE (S, typhimurium ) 9 55.60% (5/9)  33.33% (3/9) 11.11% (1/9) 0 0
FHRKIIKEA (8. rissen) 8 50.00% (4/8)  37.50% (3/8) 0 12.50% (1/8) 0
FERIIWTIRE (S derby) 6 50.00% (3/6)  33.33% (2/6) 0 16.67% (1/6) 0
W TTREA (S london ) 6 66.67% (4/6)  33.33% (2/6) 0 0 0
HERTTIRE (S. thompsons) 5 60.00% (3/5)  20.00% (1/5) 0 20.00% (1/5) 0
M3 TTRE (S enteritidis ) 3 66.67% (2/3)  33.33% (1/3) 0 0 0
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T shiy MTRE (S. agona) 1 100% (1/1) 0 0 0 0
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Table 3 MLST analysis of 44 Salmonella spp. strains

Btk ST BAMEH  hisD hemD thrd sucA aroC dnaN  purE
11 3 7 3 11 6 5 2 6
17 1 11 11 15 11 8 8 5
19 7 9 12 2 9 10 7 5
34 2 9 12 2 9 10 19 5
P RE 40 3 20 3 22 22 19 20 5
155 1 66 58 16 65 10 60 6
198 3 7 3 67 64 76 14 64
329 1 12 26 70 78 82 38 115
469 4 156 79 87 151 92 107 64
19 2 9 12 2 9 10 7 5
34 1 9 12 2 9 10 19 §
SRR 40 3 20 3 2 2 19 20 5
155 4 66 58 16 65 10 60 6
469 3 156 79 87 151 92 107 64
155 1 66 58 16 65 10 60 6
13 1 4 7 7 3 8 3 3
ﬁﬁﬁ?z 34 1 12 2 9 10 19 5
155 1 66 58 16 65 10 60 6
469 1 156 79 87 151 92 107 64
BRI AR BARE, 40 1 20 3 22 22 19 20 5

R4 AR IREM ST

Table 4 Drug resistance of 44 Salmonella spp. strains

A F 4R 25% (nln) F 9% (nln) BB (nin)
WIRE 86.36% (38/44) 0.00% (0/44) 13.64% (6/44)
AFEmAR 68.18% (30/44) 0.00% (0/44) 31.82% (14/44)
AEX 54.55% (24/44 ) 2.27% (1/44) 43.18% (19/44)
B 5 #E 52.27% (23/44) 0.00% (0/44) 47.73% (21/44)
PN/ 25.00% (11/44) 0.00% (0/44) 75.00% (33/44)
kT bk 15.91% (7/44) 38.64% (17/44) 45.45% (20/44)
R HrATEIE 13.64% (6/44) 50.00% (22/44) 36.36% (16/44)
IR E 13.64% (6/44) 38.64% (17/44) 47.73% (21/44)
AREE 11.36% (5/44) 2.27% (1/44) 86.36% (38/44)
SKFMeeE 9.09% (4/44) 0.00% (0/44) 90.91% (40/44)
P diy 6.82% (3/44) 2.27% (1/44) 90.91% (40/44)
KI6H/HT 2.27% (1/44) 6.82% (3/44) 90.91% (40/44)
T d 0.00% (0/44) 0.00% (0/44) 100% (44/44)

24 T 25 AT

B R A 11 MASFEIRITAE RN 44 BRIDTTIR
W AT AT MT, AR IR 4 Fros. I0TTIREXT
AFEFUEROM 25T R AW R 25, HPIth 38 #k
TR G RIS U 2R B AW 21, 25 5 ik

86.36%. HIREEVIK. EER. HJ7Hin A
2GR P 50%, 735N 68.18%-54.55% A1 52.27%.
AR, B 17 BRA 22 BRIDTT I X Sk fhme
WA E TR ET CIH 2 RO (RIFE R 25 . r e
R AR R I S A fthme . SkAaME RS ALt i T i
YA, TN Z55RAE 2.27%~9.09% 2 [&], X IF
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Table 5 Drug resistance of the multi drug resistance Salmonella spp. strain

it 2 R A it 25 2 )
S marA. golS. mdsA. mdsB. mdsC. ramA
HEE marA. golS. mdsA. mdsB. mdsC. ramA
+HE1% ramA. acrE. ramR. mdsA. mdsBmdsC. golS. acrB. marR. marA. CRP. sdiA. H-NS
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HAb AR marR. mard. sdid. acrB. golS. mdsA. mdsB. mdsC. ramR. ramA
AREERAE marR. mard. sdid. acrB. ramR. rpoB. ramA
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