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Evaluation of the application of mixed culture method in the detection of
Salmonella spp. in foods
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ABSTRACT: Objective To evaluate the application of mixed culture method in detecting Salmonella in food by
detecting standard strains and artificially contaminated samples. Methods In this study, the mixed culture method
was used to detect 3 Salmonella strains with different serotypes and 30 non-Salmonella strains to analyze the
sensitivity and specificity of the method. At the same time, artificially contaminated samples (including meat
products, dairy products, and chocolate) were prepared for detection to evaluate the consistency between the mixed
culture method and the GB 4789.4—2016 National food safety standard-Food microbiological examination-
Salmonella examination method. Results The limit of detection of the mixed culture method for 3 strains of
Salmonella was 1 CFU/25 g, while the detection results of 30 non-Sa/monella strains were all not detected, indicating

that this method had good specificity. The artificially contaminated samples were detected by the mixed culture
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method and the GB 4789.4—2016 method respectively. The detection sensitivities of 3 types of spiked samples were:
100%, 100%, 100%, and the overall sensitivity was 100%; the detection specificities were: 93.2%, 97.8%, 93.2%, and

the overall specificity was 94.7%; the detection false negative rates were: 0, 0, 0, and the overall false negative rate

was 0; the false positive rates were: 6.8%, 2.2%, 6.8%, and the overall false positive rate was 5.3%; the relative

accuracies were: 97%, 99%, 97%, and the overall relative accuracy was 97.7%; the significant differences in positive

proportions between the mixed culture method and the GB 4789.4—2016 method were: 1.33, 0, 1.33, and the overall

significant difference was 0.89. Conclusion According to the judgment rules of SN/T 3266—2012 Technical

specifications for confirmation of food microbiological inspection methods, there is no significant difference between

the mixed culture method and the GB 4789.4—2016 method in statistical significance. This method has the

advantages of improving experimental efficiency and reducing detection costs. It can quickly detect Salmonella spp.

in food and has good applicability in the detection of pathogenic microorganisms in food.
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Table 1 Information of Salmonella strain
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Table 2 Information of non-Salmonella strains

haes TR 24 FR 7% e e W £ FR Tk G5
1 B O A R ATCC 25923 16 Ih o & AR ATCC10792
2 ST G IRTE CGMCC 1.0089 17 BORZE AT CICC21473
3 ARSI AR TR TR CMCC 54002 18 BORZE AT ATCC13124
4 U 2E AT B ATCC14579 19 AR T ATCC 19258
5 RPN EDUCH ATCC 25931 20 HE K ATCC700327
6 A PGB TR ATCC 9199 21 i 2 S ATCC 6633
7 kRN e8] ATCC 17802 22 A TR ATCC 13315
8 i o A L TR CGMCC1.2464 23 R ZLAF A ATCC7469
9 PN/ N ATCC 9199 24 A B A ATCC 33583
10 PN/ E ] CGMCC 1.3373 25 Hb A T T CICC10084
11 Hr G2 Re G T ATCC 35967 26 I AT IE ATCC7830
12 PRI R G T ATCC 19119 27 Y FLAF ATCC8014
13 i S AR TR [T ATCC 33090 28 R e ATCC9080
14 PR AR TR CICC21620 29 IR ATCC27562
15 PR IR ATCC 13124 30 e s ATCC33787
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Table 3 Sample testing results of artificially contaminated food with Salmonella using mixed culture method and national
standard method

B YLK P25 SRR 15 9 1k GB 4789.4—2016 B[/ GB 4789.4—2016 B F4:/
s /((CFU/25 g) IR VA B R AR SR LE
BH LR HE 0 0/0 -
10 25/25 -
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B % BE 0 0/0 -
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T -FR TR

F4 BAEFRZINRBEEH. FRMEE). BAMEREL), BAME@pMH). HMERERA), EEEEROER
Table 4 Results of sensitivity (p+), specificity (p-), false negative rate (pf-), false positive rate (pf+), relative accuracy (RA), and
significant difference (x°) for the mixed culture method

FE R PA NA ND PD pt - pf— pf+ RA 7 N+  N-
PR il i (n=100) 56 41 0 3 100%  93.2% 0 6.8% 97% 1.33 56 44
Lk (n=100) 55 44 0 1 100%  97.8% 0 2.2% 99% 0 55 45
1558 J1(n=100) 56 41 0 3 100%  93.2% 0 6.8% 97% 133 56 44
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