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Abstract For animal health, to detect pathogenic microorganisms in feed is important. One of 

them is Salmonella. In Japan Feed Analysis Standard, there is a culture method to detect 

Salmonella in feeds1). However, the culture method is time-consuming, at least one week to 

judge samples as positive or negative, two weeks to identify serovar of Salmonella. As a 

result, if tested sample is Salmonella-positive, Salmonella-positive feed would be shipped and 

consumed. Moreover, manufacturing process contaminated by salmonella causes a spread of 

contamination. Therefore, rapid detection of Salmonella in feed is needed. 

In this study, we developed a rapid detection method of Salmonella in feeds using multiplex 

PCR. Seven primer sets which were developed by Akiba et al 2), 3) are able to identify seven 

serovar, Salmonella enterica subsp. enterica serovar Choleraesuis, Dublin, Enteritidis, 

Gallinarum, Hadar, Infantis and Typhimurium. Each primer sets are constituted by four pairs 

of primers, one is a invA-specific which is common to Salmonella, and others are serovar-

specific. 

Specificities of the primer sets were tested for 130 strains of 50 serovars of Salmonella. Those 

DNA were extracted from colonies on agar plates. All primer sets were able to identify target 

serovar correctly. 

Sensitivities of the primer sets were also tested for strains of target serovars diluted with 

supernatants of incubated feed ingredients/feeds in buffered peptone water (BPW). As a result 

of testing eight feed ingredients and five feeds, minimum concentrations of strains in BPW 

were 106 CFU/mL to be detected by multiplex PCR for almost all samples. Growths of strains 

of each serovars were confirmed by incubations of strain-added feed in BPW for 16 hours at 

37 °C. Except for Choleraesuis-added rice bran, Choleraesuis-added feed for chicken and 

Gallinarum-added samples, concentrations of strains reached over 106 CFU/mL and results of 

multiplex PCR were positive. 

As mentioned above, the multiplex PCR method was able to identify serovar of Salmonella 

rapidly (two days). In addition, this method was able to detect Salmonella spp. because of use 

of invA-specific primer pair. Seventeen Salmonella-positive feeds and fifteen Salmonella-

negative feeds were analyzed by the multiplex PCR. Since we, Food and Agricultural 

Materials Inspection Center, started Salmonella monitoring in feeds, there were some 

examples of Typhimurium- or Enteritidis-contaminated feed, so that two primer sets for 



Typhimurium and Enteritidis were used in this test. As a result, all negative samples were 

identified as negative. There were smearing results for some samples. In this case, it was 

possible to identify the samples by 10 fold dilution of extracted DNA solution. Sixteen 

positive samples were identified as positive when either primer set was used. When both 

primer sets were used, there was no false negative result. 
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