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Contamination status and genetic characteristics of Clostridium perfringens
in food in Liaoning Province
GENG Yingzhi, YU Miao, ZHANG Mingyan, ZHANG Meimei

(Liaoning Center for Disease Prevention and Control, Liaoning Shenyang 110005, China)

Abstract.: Objective To understand the contamination status, serotype and toxin genes characteristics of Clostridium
perfringens ( C. perfringens) in food samples in Liaoning Province. Methods A total of 260 samples of raw meat and
frozen surimi products were collected from 6 cities in Liaoning Province. The samples were tested for C. perfringens
according to the national food safety standard GB 4789. 13—2012. At the same time, the C. perfringens strains were
identified by biochemical and fluorescent quantitative PCR method. Genotyping of toxin gene was detected by PCR method,
and phylogenetic tree analysis was carried out for 16S rRNA gene sequence. Results A total of 15 C. perfringens strains
were detected and the total detection rate was 5. 8% in 260 food samples. The highest detection rate was 29% (9/31) in
raw mutton. The result of toxin test showed that all strains detected « toxin. The detection rate of type A strains (a toxin)
was 66.7% (10/15). The detection rate of type C strains (« toxin and B toxin) was 33.3% (5/15). There were
6 strains detected B, toxin, including 4 strains of type A and 2 strains of type C. The detection rate of enterotoxin CPE was
6.7% (1/15). The 16S rRNA analysis showed that the genetic relationship of the strains carrying the same toxin gene was
close. Conclusion C. perfringens strains were detected in raw animal meat and frozen surimi products in Liaoning
Province, and the pollution of raw animal meat was serious. Moreover, there was a high risk of food poisoning mainly posed

by type A and type C strains. Therefore, monitoring, prevention and control should be strengthened.

Key words: Clostridium perfringens; Genotyping; o toxin
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Table 1 The sequence of amplification primers

a7 175 (57-3") H 9y B i /bp
F: GCTAATGTTACTGCCGTTGA

P R: CCTCTGATACATCGTGTAAG 324
F: GCGAATATGCTGAATCATCTA

b R: GCAGGAACATTAGTATATCTTC 196
F: GCGGTGATATCCATCTATTC

o R: CCACTTACTTGTCCTACTAAC 653

A F: ACTACTCTCAGACAAGACAG

“ R: CTTTCCTTCTATTACTATACG 6
F: GGAGATGGTGGATATTAGG

cpe 233

R: GGACCAGCAGTTGTAGATA

L, i AGATTTIAMATATGATCCTAACE “or
P R: CAATACCCTTTCACCAAATACTTC
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2.1 PRI TR R

AR URE T E  E I TR TS G AU I A A
W 260 3B, W 15 03 RE b o B 45 52 e R
SE RS TR TR AR, MR R 5. 8%, Hith AR A
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0.8%(1/130) , ELik L 2,

o PR R L

Table 2 Contamination of Clostridium perfringens

e FE 5L A B o PR A%/ %
A 68 4 5.9

E0 H4 R 31 1 3.2
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Figure 1
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Gram staining result (x100)
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Delta Rn vs Cycle .
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70 Specimen 2
= J‘EKN&(MG%ZS%)
§ 400K Yunnan(MK156683)
E’ 62 Specimen 13
ﬁ Korea(MG462885)
200K 2 Canada(MK929069)
" B3 16S A R LB
Figure 3 Phylogenetic tree constructed by 16S sequence
-200K 1 5 9 13 17 21 25 29 33 37 41 45 2.4 %?ﬁ%ﬁ{)ﬂ”

Cycle number
B2 15 BRI 1A 7O 2 it PCR 45 2R
Figure 2 The results of 15 Closiridium perfringens

strains by fluorescence quantitative PCR
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Figure 4 The amplification results of cpa toxin genes
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Figure 5 The amplification results of ¢pb toxin genes
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Figure 6 The PCR results of CPE toxin genes
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Figure 7 The PCR results of B, toxin genes
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