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Abstract: Objective  To establish a rapid and sensitive TagMan probe—based real-time PCR assay for the detection of
Salmonella in milk powder. Methods Based on the conservative sequence of invA gene of Salmonella, specific primers and
TagMan— based probe were designed, and the specify of rapid real-time PCR assay was established and optimized. The
sensitivity was tested by the 10 times gradient diluted pure bacterium fluid of Salmonella typhimurium (CMCC 50115).
Artificially contaminated experiment was done with artificially=inoculated samples containing final concentration of Salmonella
typhimurium 1.4X10°~1.4x 10° CFU/25g milk powder, respectively. One mL of all the artificially—inoculated samples were
detected by TaqMan probe— based real-time PCR and traditional method for the detection minimum limit at the point of
incubated times at 0,4,8,12,16,20,24,36 and 48 hours, respectively. Results The TagMan probe—based real-time PCR
for Salmonella could be finished in 40 minutes, and had no crossing reaction with other non—targeted bacteria like Shigella and
E. coli. The detected minimum limit could be reached 1.4 CFU/mL for pure bacterium fluid, and 1.4x10° CFU/25g milk powder
for artificially contaminated sample after 16 hours of enrichment, however, the traditional method required 36 hours.
Conclusion The TaqMan probe—based real-time PCR assay for Salmonella was rapid, specific and sensitive. The technique
could be used in the screening and identification of Salmonella and the improving the sensitivity and speed of food safety and
risk monitoring.
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Table 1

Sequence of primers and TaqMan probe—based for invA gene of Salmonella

51 AREL Primers and probe JF51(5'-3") Sequence Tm {37 & Position £ ¥ Length
Forward Primer ACCATGCTGACCATTGGTGAT 61 673-693 21
Reverse Primer AACCGGCACTAATCGCAATC 60 743-723 20
Probe FAM-TCTTGTCGCCCAGATCCCCGC-BHQ1 70 696-716 21

51 REHE LA SGU43273 J7 51 5% . Note:Sequence SGU43273 was refrence of position of primer.
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Table 2 Ctand ARn result for primers and probes opitimization
GIL/ 373k

RET 24 B2 (mol/L) Probe concentration

Primer

concentration 0.2 0.4 0.6 0.8

(pmol/L)
0.2 22.25/1.35 22.42/1.38 22.32/1.43 22.38/1.41
0.4 19.87/1.72  19.87/1.76  20.21/1.66 20.67/1.62
0.6 19.32/1.73  18.23/1.98  20.08/1.81 20.97/1.79
0.8 20.53/1.47  20.45/1.68  20.12/1.76 20.82/1.72
1.0 20.62/1.39  20.56/1.69  20.23/1.77 20.12/1.87
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Fig.1 The specifity amplification plot of TagMan probe—based real-time PCR for the 16 strains of Salmonella.

1.75

O N N T 1.4x10°CFU/mL.
150 / <=1 4x10'CFU/mL
¥ \ 1.4x10°CFU/ml.
1.25 /
/ \1.4x10‘CFU/mL
_ 1oo / 1.4%10'CFU/mL
m ”’v ”
< g 1.4x10°CFU/mL
0.75
/’ 1.4x10°CFU/mL
0-50 / 1.4x10'CFU/mL
/
025 / T~ 1.4x10°CFU/m.
0.00 L
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42

Cycle

2 TagqMan SER5G PCR X 4B R Y R SR I 455
Fig. 2 Sensitivity for pure bacterium fluid by TagMan probe—based real—time PCR
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Table 3 Comparison of the detected limit of artificially

contaminated samples between TaqgMan probe-based real-time

PCR and traditional method
BRI (h)  TaqMantREFSIFOL ﬁﬁj’/\ f’jz%ﬁ%
Cultural time PCR(CFU /25g)
Traditional method
1.4x10° —
4 1.4x10* —
8 1.4x10° —
12 1.4x107 —
16 1.4x10° —
20 1.4x10° —
24 1.4x10° —
36 1.4x10° 1.4x10°
48 1.4x10° 1.4x10°

"R ARHE " Note: — refers to undetected.
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