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Optimization of multiplex PCR method for five food-borne pathogens and
analysis of its detection limit
CHEN Juan, TANG Jun-ni, LI Jian, CHEN Li-jun
(College of life science and technology, Southwest University for Nationalities,

Sichuan Chengdu 610041, China)

Abstract; Objective To optimize the reaction conditions and to analyze the DNA detection limit of a multiplex PCR
method for simultaneous detection of Salmonella, Staphylococcus aureus, Escherichia coli O157: H7, Listeria monocytogenes
and Shigella. Methods Based on the invA gene of Salmonella, the 16S rDNA gene of Staphylococcus aureus, the eaeA
gene of Escherichia coli O157: H7, the hilyA gene of Listeria monocytogenes and the ipall gene of Shigella flexneri, five pairs
of primers were designed for multiplex PCR amplification. The reaction conditions were optimized and the detection limit
was confirmed. Results The optimal concentration of primers for Staphylococcus aureus, Salmonella and Shigella flexneri
was 0.25, 0.4 wmol/L for Listeria monocytogenes , and 0. 3 wmol/L for Escherichia coli 0157: H7. The optimal magnesium
ion concentration was 2. 25 mmol/L, the annealing temperature was 60 C. The DNA detection limit of this method was 6. 4
pg for Staphylococcus aureus, 32 pg for Salmonella enteritis, 32 pg for Escherichia coli 0157:H7, 800 pg for Listeria
monocytogenes and 160 pg for Shigella Flexnei, respectively. Conclusion Through optimization of reaction conditions and
analysis of detection limit, the results provided a basis for the simultaneous detection of these five pathogens and had a
significant prospect for application.

Key words: Multiplex PCR; amplification conditions; optimization; detection limit; food-borne pathogens; food safety
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Figure 2 Sensitivity results by using the monoplex-PCR and the multiplex-PCR for five target pathogens
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Development of a multiplex PCR-DHPLC method for the rapid detection of
enterotoxins genes in food-borne Listeria monocytogenes
QIAN Yun-kai, WANG Hai-yang, XIAO Yan-xia, GAO Fei, LI lin,
ZHANG Hui-min, WU Xi, ZHANG Jin-jie
( Qinhuangdao Entry-Exit Inspection and Quarantine Bureau, Hebei Qinhuangdao 066004, China)

Abstract; Objective To establish a quick checking method of enterotoxins genes in food-borne Listeria monocytogenes by
multiplex polymerase chain reaction (MPCR) and denaturing high-performance liquid chromatography (DHPLC). Methods

Primers for detection of hly, prfA, inlA and inlB were designed and PCR system was optimized. Products were detected by
DHPLC for quick detection. Thirty-two strains were tested with PCR method, sensitivity was determined with various
concentration of standard strains. Results The peak order of PCR products was inlB, hly, inlA, prfA, and amplified
fragment size was 146, 210, 255 and 388 bp respectively. This method has good specificity, and the lowest amount of

detecting was 280 cfu/ml. Conclusion This method can well meet the requirements of actual food microbe testing.

Key words: Listeria monocytogene; virulence gene; DHPLC; MPCR; food-borne pathogen; food safety
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