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Studies on Detection of Salmonella spp. and Escherichia
coli 0157 in Meat and Other Animal Products
by Multiplex PCR Assay
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Abstract: A rapid multiplex PCR (m-PCR) method that allows the simultaneous detection,in a single tube,
of two commonly encountered food-borne pathogens in meat and other animal products was developed. The
invasion protein gene (invA) of Salmonella spp. and 7fbE gene of Escherichia coli O157 were used as the
gene targets. The multiplex PCR assay was specific and rapid,with a turnround time of 9 h~10 h.While the
detection limit is 2.4x10* cfu/mL of Salmonella spp. and 2.2x10* cfu/mL of E.coli 0157 respectively when
detecting the artificially contaminated pork meat with incubation at 37°C for 4 h. The m-PCR assay devel-
oped in this study could provide a cost-effective and informative supplement to conventional microbiologi-
cal methods for routine monitoring of food.
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Table 1 Sequencing results of PCR products 10 min; 4
Sequences GenBank acces-  Homology rate 2.3 SR EHEGERMESRE
deposited sion number (Blastn)(%)
S.typhi CMCC50115 (
Invd AE008806 100
E. coli 0157 NCTC12900
+fBE S83460 99
)
PCR (25 uL) 10><PCR
buffer 2.5 puL, 2 mmol/L MgCl,, 240 pmol/L dNTPs,
200 nmol/L,2 U Taq , 5 uL , 27 ( 2) 5
94 5 min; 94 1 min 58°C 0157 rfbE s
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Table 2 Bacterial strains for the specificity of PCR primers

Strain Source rfbE invA
Escherichia coli O157 NCTC12900 4+ =
E.coli 0157 ATCC43889 + -
E.coli 0157 GIM 20102 + =
E.coli 0157 GIM 20101 + =
E.coli 0157 GDCIQ O157-h + =
E.coli CMCC44113 - -
E.coli CMCC44102 - -
E.coli ATCC 8739 - -
E.coli ATCC25922 - -
E.coli 8099 - -
Yersinia enterocolitica -52 = =
Shigella sonnei CMCC51592 - -
Enterobacter aerogenes CMCC45103 - -
Citrobacter freundii ATCC8090 - -
Enterobacter cloacae CMCC45301 - -
Vibrio parahaemolyticus VPL4-90 - -
Salmonella typhi CMCC50098 - 4
S.typhimurium CMCC50115 = I
S. typhi CMCC50071 - +
S. paratyphi A CMCC50093 = 4
S. paratyphi B CMCC50004 = +
S. choleraesuis CMCC50018 - 4
S. tho-mpson CMCC50023 - 4
S.enteritidis CMCC30335 = 4
S.arizonae CMCC47001 - +
S.typhimurium GIM20201 = 4
Listeria monocytogenes CMCC54002 - -
NCTC(United Kingdom National Collection of Type Cultures, ), CMCC(National Center for Medical Culture
of Collections, ), ATCC(American Type Culture Collection, ), GDCIQ(Guangdong
Entry-Exit Inspection and Quarantine Bureau, ), GIM(Guangdong Institute of Microbiology, ),
VPL4-90 ( )
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Fig. 3 Sensitivity of the multiplex PCR assay in detecting
mixture DNA from Salmonella and E.coli 0157
500 bp M: 100 bp DNA Ladder; 1: 160 ng; 2: 16 ng; 3: 1600 pg; 4: 160 pg;
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Fig. 1 Specificity of the Salmonella primers

M: 100bp DNA Ladder; 1: S.typhimurium CMCCS50115; 2: S. para-
typhi A CMCC 50093; 3: S. paratyphi B CMCC50004; 4: S. typhi
CMCC50071; 5: S. typhi CMCC50098; 6: S. choleraesuis
CMCC50018; 7: S. tho-mpson CMCC50023; 8: S.enteritidis
CMCC30335; 9: S.arizonae CMCC47001; 10: S.typhimurium
GIM20201; 11: Control

M12345678910111213 141516

500 bp

2 E.coli 0157 3| ¥ 5 146 E

Fig. 2 Specificity of the E.coli O157 primers

M: DL2000 DNA Ladder; 1: E.coli O157 NCTC12900; 2: E.coli
0157 ATCC43889; 3: E.coli O157 GIM20102; 4: E.coli O157
GIM20101; 5: E.coli O157 GDCIQ O157-h; 6: E.coli ATCC44113;
7: E.coli CMCC44102; 8: E.coli ATCC8739; 9: E.coli ATCC25922;
10: E.coli 8099; 11: Yersinia enterocolitica -52; 12: Shigella
sonnet CMCCS51592; 13: Enterobacter aerogene CMCC45103;
14: Citrobacter freundii ATCC8090; 15: Enterobacter cloacae
CMCC45301; 16: Control
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Fig. 4 Detection sensitivity of the multiplex PCR assay in
contaminated samples

M: 100 bp DNA Ladder; 1: 2.2x107 cfu/mL E.coli O157

2.4x107 cfu/mL Salmonella; 2~7: Serial 10-fold dilutions of bacte-
rial mixtures in innocuous meat were processd for multiplex PCR; 8:
CK; 9: Control
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