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Abstract: In order to realize rapid detection of viable Salmonella spp. in frozen meat products, a novel sodium deoxycholate-propidium
monoazide-quantitative polymerase chain reaction (SD-PMA-qPCR) method was established using PMA and SD to eliminate interference from
dead and injured cells. The reaction conditions were optimized, and an artificially infected sample was tested. The results showed that the
optimal SD concentration was 0.1% and the optimal incubation time was 20 min. The numbers of bacterial survivors were compared using plate
count, PCR, PMA-qPCR, and SD-PMA-qPCR assays after the cell suspensions were cryogenically frozen at -20°C for 3~4 d. The results
showed that the numbers of viable Salmonella spp. obtained from qPCR and PMA-qPCR were similar and significantly higher than that from
the plate count method. The result from SD-PMA-qPCR was close to that from the plate count method, indicating that a combination of PMA
and SD could effectively eliminate the impact of dead and injured bacteria. The artificial infection test results showed that the detection limit of
Salmonella spp. was 10> CFU/g, and the presence of 10° CFU/g Escherichia coli O157:H7 did not affect the measurement results. The
SD-PMA-qPCR method developed in this study has good specificity and high sensitivity. It is expected to be used as a new method for the rapid
detection of viable Salmonella spp. in frozen meat products, and has good research value and application prospects.
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Table 1 Bacterial strains used in this study and results of gPCR

" 2 3% % PCR

Btk Y5 RIR BRI R
Salmonella typhimurium CCTCC 94018 +
Salmonella typhimurium CICC 10420 +
Salmonella typhimurium CMCC 5013 +
Salmonella choleraesuis CMCC 50337 +
Salmonella choleraesuis CMCC 50732 +
Enterobacter cloace ATCC 13047 -
Enterbacter cloacae CICC 21539 -
Escherichia coli NCTC 12900 -
E. coli O157:H7 CICC 21530 -
Escherichia coli ATCC 9637 -
Enterbacter aerogenes CICC 10293 -
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Enterobacter aerogenes ATCC 13408 -
Bacillus cereus CMCC 70331 -
Bacillus cereus CCTCC AB92023 -
Shigella sonnei CMCC 51592 -

Listeria monocytogenes CMCC 54002 -

Listeria monocytogenes ATCC 19117 -

Listeria monocytogenes CCTCC 97021 -

Lactobacillus rhamnosus CICC 6149 -
Bacillus subtilis CICC 20533 -

Bacillus thuringiensis CICC 23706 -
Lactobacillus reuteri CICC 6119 -

Lactobacillus pentosus
CGMCC 5172 -

DMDL 9010

Vibrio vulnificus ATCC 27562 -
Bacillus cereus CMCC 70331 -
Staphylococcus aureus CMCC 41002 -
Staphylococcus aureus CMCC 26003 -

E: ATCC H £ B #A AR T ©; CMCC H+ HE %
MERRE LT, CICC A B LA HRAFRRE 2 F
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Fig.1 Optimization of the concentration and incubation time of

sodium deoxycholate (SD)
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standard curves of viable Salmonella spp.
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Fig.3 Detection results of different states of Salmonella spp.
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from frozen meat
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