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Table 1 Sequence of primers and probes
PR B E
519 JF31(5"-3" Amplified
Primers Sequence(5'-3") fragment
length/bp
EiE51H GCGGCGTTGGAGAGTGATA
FiE514 AGCAATGGAAAAAGCAGGATG 284
AT CATTTCTTAAACGGCGGT-
GTCTTTCCCT
1.2.3 PCR R EIRZRFHHA DITRE Re-

al-time PCR J W A5 R L3R 2.3 O 2% 1 AR
PRI SRR B A A i A A
%2 PCRRE®RFE
Table 2 PCR reaction program

B i e i 5F
Program Temperature/ C Time Cycle
AL 95 5 min 35

P 95 30 sec

65 30 sec

72 30 sec

Jei HE fift 72 5 min
2 4

P11 R Real-time PCR JZ W& R 1EILFE 3,
FRLHY 3G S I AYD 1] IR T Y 56 P 2H DNACAE S [
PEX BEASEAR , L ddH, O fR 8 DNA 0 15 B
Xf R

®3 PCRRMN{EZR
Table 3 PCR reaction system

125 A

Reagent Dosage/ ;1L
2X M5 GolaStar TagMan Mixture 10.0
L5 (1 pmol - 1) 1.0
TUHFSI (1 pmol- L) 1.0
Probe 0.5
dUTP 1.0
WITIRA DNA 2.0
ddH; O 4.5
s8iy 20.0
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HEFFEL The number of cycles

T~3: V0T R 54~ 6 AE V1T PR TR (o 39 6530 4 BR BT A% 20 M 5 26 2 IR ER BT L RS B IR TR 5 7 BTk e TR
1~3: Salmonella;4~6: non-Salmonella (Staphylococcus aureus ,Listeria monocytogenes,Shigella) ;7: Negative control
B 1 Real-time PCR £ F1EiR 56
Fig. 1 The specificity test of Real-time PCR
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WHAF S The fluorescence signal
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YEFREL The number of cycles

1:10 CFUmL ' Y0/ R B &M 52:1 X102 CFU-mL ' Y| T R 2 33:1X10° CFU-mL Vb [ TR & 5 4: 1 X 101 CFU - mL !

] IR

1: 10 CFU+mL" bacterial suspension of Salmonella;2:1X10> CFUemL! bacterial suspension of Salmonella;3:1X10° CFUsmlL!

bacterial suspension of Salmonella;4:1X10" CFU+smL ! bacterial suspension of Salmonella
P 2 Real-time PCR & % i %
Fig. 2 The sensitivity test of Real-time PCR
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HEHHEL The number of cycles
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& 3 Real-time PCR & 748 5
Fig. 3 The repeatability test of Real-time PCR
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Real-time PCR 45 5
Table 4 Real-time PCR results of different

enrichment time in fresh pork samples

P ] T E it PCR 45 CT &
Time/h Real-time PCR results CT value
0 [3R¢3 -

2 Bk -

4 [53R¢3

6 PR 23.62
8 FH 18.70
10 PR 21.45
12 B 23. 83
14 PR 20. 04
16 PR 20. 81
18 PR 20. 59
20 P 4 15. 60
22 B 28. 43
24 FH P 22.73
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Table 5 Real-time PCR results of different

enrichment time in cucumber samples

e ] FOLE 1 PCR 4524 CTfH
Time/h Real-time PCR results CT value
0 B 36. 08
2 Bt 36.76
4 FHTE 30.03
6 FH 2k 22.75
8 FATE 21.87
10 PR 12.15
12 FH Pk 18.73
14 FA 19.41
16 FHTE 18. 65
18 FH Pk 17.63
20 B 18.39
22 FATE 17. 34
24 FH Pk 30. 27
xR 6 AEXMERPARELERE

Real-time PCR 45 5

Table 6 Real-time PCR results of different

enrichment time in lettuce samples

I [6] FOLE i PCR 454 FHRS R CT A
Time/h Real-time PCR results CT value
0 (4K <3 36.93
2 PR 35.49
4 PR 32.02
6 PR 25.13
8 PR 21.57
10 PR 1 20. 50
12 B 18.16
14 FH 19.43
16 PR 18.48
18 4 20.19
20 B 44 18.95
22 PR 21. 05
24 P 21. 40
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Fig. 4 The colony morphology of Salmonella

on different media
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Establishment and Preliminary Application of Real-time PCR
Technology for Rapid Detection of Foodborne Salmonella

LI Li-li,SHAN Hong,ZHANG Rui-ying, HUANG Cui
(Quality and Safety Institute of Agricultural Products, Heilongjiang Academy of Agricultural Sciences, Labora-
tory of Quality and Safety Risk Assessment for Agro-products ( Harbin), Ministry of Agriculture, Habin
150086, China)

Abstract: In recent years,molecular biology detection technology has developed rapidly. In this study,we estab-
lished a nucleic acid-based fluorescent quantitative PCR detection method, verified the specificity, sensitivity and
repeatability of the method,and compared with the results of the experiment of adding the primary agricultural
product. The results showed that, the conditions of optimized fluorescence quantitative PCR detection were
95 'C,5 min; 95 C,30s,65 C,305s,72 C,30 s for 40 cycles and the final 72 'C ,5 min. The total reaction sys-
tem was 20 plL with the addition amount of the upstream and downstream primers 1 pl. respectively. The es-
tablished Real-time PCR rapid detection method had strong specificity, good reproducibility, high sensitivity and
does not require pre-enrichment. Compared with traditional detection methods, the detection time was greatly
shortened,and the entire experimental operation process could be completed within 6 hours. This method was
applied to the detection of Salmonella in artificially contaminated primary agricultural products. The results
showed that the detection sensitivity of Salmonella in fresh pork,ready-to-eat vegetables and ready-to-eat fruit
samples was high. The consistency with the traditional microbial counting method was 100% , which could be
used for the detection of Salmonella in food.

Keywords: real-time PCR; Salmonella; rapid detection; primary agricultural products
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