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Rapid Detection of Salmonellla spp. in Edible Fungi by Droplet Digital PCR

ZHAO Xin, LAN Qingkuo, CHEN Rui, ZHU Zhu, LIU Na, WANG Yong"
(Tianjin Institute of Agricultural Quality Standard and Testing Technology, Tianjin Academy of Agricultural
Sciences , Tianjin, 300192 , China )

Abstract: Quantitative Risk Assessment (QRA) is the future trend of the risk assessment system in
which simple,rapid and accurate quantitative technologies made crucial contributions to the smooth
and efficient accomplishment of QRA. In this study,a method for detecting the virulence-specific
gene,invA in Salmonellla spp. was established by using droplet digital PCR technology. In contrast
to the traditional method of national standard (GB 4789.4-2010) for Salmonellla detection,our
developed method showed higher specificity and sensitivity as low as 10> CFU/mL. The coincidence
rate was 100 % as compared with simulation specimens with culture strains. The establishment of
this method based on droplet digital PCR for Salmonella detection provided a rapid and accurate
approach for identification of food-borne pathogens without the use of standard curves or plasmids.
These results demonstrated that this developed method offered a promising way for rapid quantitative
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detection of Salmonella and provided technical support for the

future studies of the microbial risk assessment system.
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Table 1 Count results of four Salmonella spp.
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Table 2 DNA concentration of four Salmonella spp.
B FP Y DNA J5 & R B/ (ng/pl)

AR FEV T IR B H R B 5 FE VD 1] R B RAGZEV TR B W R TTIC A
CMCC(B)50094 CMCC(B)50433 CMCC(B)50013 CMCC(B)50041
10® CFU/mL 134.85 148.08 113.85 115.84
10’ CFU/mL 20.89 21.27 16.34 17.56
10° CFU/mL 14.36 14.85 11.21 13.29
10° CFU/mL 10.20 10.38 7.09 7.71

FAYE L T PCR e 2 (0 H5 D1 K0k 7 2% v BH M ik
TS RO BT R S A DA B AR I
SR PR BT BUOAS BB Ao 422 3 BT AR, 5 T 2 5
B A RLA AIE P, 4 VD TTICEE 4 Pl B2 B0 B 1
Tl AT A L2 3 MR 1, A4 1 10° CFU/mL

1) TR Y VR B BT PCR B i o Mk 3, TR AR 9
DNA $#2 B &4 1 mL, B &R 100 wl,PCR &
TKZ 20 WL, EREREMR 1 Wi, #5300k a5
AN CFU/mL=4% N1 50/ wlx20 plx100 wL, &35 5
TG iR FEAR —5,

RI AWMPITREAEFREHF PCRAFER
Table 3 Results of four Salmonella spp. by droplet digital PCR
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Fig. 1 Results of four Salmonella spp. by droplet digital
PCR
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Fig. 2 Specificity results of the method by droplet digital
PCR
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Table 4 Sensitivity results of Salmonella paratyphi b
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Fig. 3 Sensitivity results of Salmonella paratyphi b by
droplet digital PCR
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Table 5 Comparison of results detected by two methods of ten simulation samples
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Table 6 Comparison of results detected by real-time PCR and traditional national standard method

A58 ST 20F PCR 1% =45 77 1% GB 4789.4-2010
FE 58U 6 s B4 K 22/ % P 5 BUA Kt 54 Kt /%
XA 21 3 14.3 21 3 143
R T 36 5 13.9 36 5 13.9
it 7 2 23 0 0 23 0 0
X i 7 21 2 9.5 21 2 9.5
7 3% i 18 0 0 18 0 0
Mt 120 10 8.3 120 10 8.3
o
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