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Abstract: The spread of drug-resistant bacteria poses a serious threat to food safety and human health. In this study, the tetracycline
resistance of the contaminated microorganisms on the food-contact surfaces in a large raw pork processing plant was analyzed, and the potential
quality and safety hazards in raw pork products. A total of 168 strains were isolated in the 100 samples collected .from the food contact surfaces
in the plant. Drug sensitivity tests revealed that 60.7% of the contaminating bacteria were resistant to tetracycline, including Pseudomonas sp.,
85.7%; Staphylococcus sp., 85.7%; Serratia sp., 86.7%; Lactococcus sp., 80%; Escherichia coli, 80%; Acinetobacter sp., 60.0%; Aeromonas sp.,
55.0%. Through screening 15 tetracycline resistance genes in the isolated strains, nine tetracycline resistance genes with different detection rates
were found (including tetL, 7.7%; tetA, 6.0%; tetB, 4.8%; tetC, 4.8%; tetE, 3.6%; tetM, 3.6%; tetS, 3.6%; tetK, 1.2%; tetX, 0.6%). These results
indicated the high prevalence and cross contamination of tetracycline-resistant bacteria on food-contact surfaces in the plant and in raw pork
products, and the possible spread of tetracycline resistance genes among different bacterial species and along the food chain to humans, which
will pose a potential threat to human health.
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HEFEN Kirby-Bauer 4054 HOZEATIUIA FE UMK
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ATCC 25922,
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U FHEHAN T DNA.

124 wWIREH KR

FA48 PCR 4 347716 T TRARAS I 15 FhPUER
RIZIE, AdE 7 ANIMERIER tetA, tetC, tetE,
tetG, tetK, tetL, tetA/P, 7 MZHEAIRI ELA tetM,
tetO, tetQ, tetS, tetT, tetW, tetB Al 1 ANk EEA
tetX, FIMIFHI AR 1 s,

%<1 PCR ERAAS 455
Table 1 Primers used in PCR

AR HEVE2 S 47 (5-37) K& /bp B bk
tetA-F GCTACATCCTGCTTGCCTTC
tetA 210 [7]
tetA-R CATAGATCGCCGTGAAGAGG
tetB-F GCCAGTCTTGCCAACGTTAT
tetB 975 8]
tetB-R ATAACACCGGTTGCATTGGT
TR
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tetC-F CTTGAGAGCCTTCAACCCAG

tetC 418 [7]
tetC-R ATGGTCGTCATCTACCTGCC
tetE-F GTTATTACGGGAGTTTGTTGG

tetE 278 [7]
tetE-R AATACAACACCCACACTACGC
tetG-F GCTCGGTGGTATCTCTGCTC

tetG 468 [7]
tetG-R AGCAACAGAATCGGGAACAC
tetK-F TCGATAGGAACAGCAGTA

tetk 169 [7]
tetK-R CAGCAGATCCTACTCCTT
tetL-F TCGTTAGCGTGCTGTCATTC

tetL 267 [7]
tetL-R GTATCCCACCAATGTAGCCG
tetA/P-F CTTGGATTGCGGAAGAAGAG

tetA/P 676 [7]
tetA/P-R ATATGCCCATTTAACCACGC
tetM-F ACAGAAAGCTTATTATATAAC

tetM 171 [7]
tetM-R TGGCGTGTCTATGATGTTCAC
tetO-F AACTTAGGCATTCTGGCTCAC

tetO 515 [9]
tetO-R TCCCACTGTTCCATATCGTCA
tetQ-F AGAATCTGCTGTTTGCCAGTG

tetQ 169 [7]
tetQ-R CGGAGTGTCAATGATATTGCA
tetS-F CATAGACAAGCCGTTGACC

tetS 667 [7]
tetS-R ATGTTTTTGGAACGCCAGAG
tetW-F GAGAGCCTGCTATATGCCAGC

tetW 168 [7]
tetW-R GGGCGTATCCACAATGTTAAC
tetT-F AAGGTTTATTATATAAAAGTG

tetT 169 [7]
tetT-R AAGGTTTATTATATAAAAGTG
tetX-F CAATAATTGGTGGTGGACCC

tetX 468 [7]
tetX-R TTCTTACCTTGGACATCCCG

2 HR5S

21 Wha®EERHS

AT B 168 #, B85 10 MEE, HA
¥ )& (Pseudomonas sp.) 35 #k, AshitiE g
(Acinetobacter sp.)30 #%, “<. 5/l /% J& (Aeromonas sp.)
20 ¥k, EWREJE (Myroides sp.) 15 ¥k, W KEE
(Serratia sp.) 15 ¥k, &%k )& (Staphylococcus sp.)
14 ¥, FW#THJE (Enterobacter sp.) 11 ¥k, KT
(Escherichia coli) 10 #%, FLBKE#J& (Lactococcus sp.)
10 ¥k, 7CEAKEE (Klebsiella sp.) 8 #k(FE 2). A&
WHFE 53 B (R 43 1 JE & T 2 A B0 i

ARSI/ BT, A8 B R s, H
PRSI @ A B B R S5 I B, X a2 B
BT, HNFMSURE, HAAERRERT554m
AR ARG T NS R A EARIE, e
RO R SR AE N L) W& RN EAEE, &R
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Table 2 Isolates from food contact surfaces in a meat processing

plant
A5 #F TET®  #&2h%/%
BT B 35 30 85.7
TN B 30 18 60.0
AEIEHE 20 11 55.0
FoREA 15 2 133
UEKE B 15 13 86.7
HARA B 14 12 85.7
FATiE & 11 0 0
KA @ 10 8 80
FLREA B 10 8 80
HEMKE B 8 0 0
%t 168 102 60.7

j2: TET®, WIR&aizhd,
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FRVUBR 2T 2 i e s R, S — T, A
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REB B TR O A R FE A, b — 0 S S o™
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PAHRE AT, DRI T 2w A .

23 WHREWMHEEBY LA

TR 15 FRPURRZ T 245 R IR AT, R AR S A
AN L) BRI R AFLE 9 BRI R
My 25 5E 08, o tetl IR 25 m, H 7.7%, HIOH
tetA(6.0%) « tetB(4.8%) . tetC(4.8%) « tetE(3.6%)
tetM(3.6%). tetS(3.6%). tetK(1.2%)H1 tetX(0.6%). T
A3 B BRI AR R tetG. tetA/P. tetO. tetQ-
tetT Al tetW (&l 1). A 3 PR B [R5 2 Ff tet J&
AL, 1 PRoe B A IR & [FI 5 tetA A tetL. 1 FRK
JGFF R FIN &4 tetA A tetC. 1 MR AN B [R5
A tetE F tetL(3R 3). FTA 7 B LR xf VUM s fUskic
SEIN 25T | FhEZE P 25K (3R 3). TERUR B
FHARE R I tet JER, B tet SERIFEIXSE T MR AN SR
ik, FEPUAE RIS T A T REFRAA N PP ZR (1T 241 -

3 EREANL AeEMEP I RRARRER S BRETHAH

Table 3 Distribution of tetracycline resistance genesof representative bacteria from food contact surfaces in a meat processing plant

AR H AR
tetA ARE R KHE . LFEUREE. UERKEE
tetB TN E B BB E R AR, KA. LE5aKAE. UERARE
tetC MAEA. XHE. VEREE
tetE ABIOE B MATHA. SLIRE B
tetL B R ATEA RTRKEE. AR E
tetM RHAHE B AERE R KHE. LEUREE. BREREE. VEREE
tetS KA B TEREAE
tetk RS
tetX Aok E B
tetA, tetC KIAAF A &
tetA, tetl FEMRE B
tetE, tetl AEIH B
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Fig.1 Distribution of tetracycline resistance genes in bacteria
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isolated from food contact surfaces in a meat processing plant
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