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ABSTRACT - Salmonella spp. are frequently associated with food and are among the most important foodborne
pathogens. The recent Salmonella out breaks in Korea was associated with chocolate mousse cakes served with school
meals during September 2018. The objective of this research was to compare the 3M Molecular Detection Assay 2 -
Salmonella and the Korean Standard Method of Sal/monella in artificially inoculated mousse (chocolate and cheese)
and tiramisu cakes. Mousse (chocolate and cheese) and tiramisu cakes were artificially inoculated with S. Typh-
imurium. Twenty five gram of sample was enriched with 225 mL buffered peptone water for incubation at 37°C for
24 h. After enrichment, the cultures were analyzed by using the 3M Molecular Detection Assay 2 - Salmonella and the
Korean Standard Method. Most of the inoculated samples showed similar results except the chocolate mousse cakes,
in which real-time PCR was unable to detect S. Typhimurium even after 10* CFU/25 g of inoculation. However, S.
Typhimurium inoculated at a concentration of 10° CFU/25 g was detected by using 3M Molecular Detection Assay 2
- Salmonella. In chocolate mousse, detection of S. Typhimurium using real-time PCR was partially successful when
dark chocolate was added at less than 15%. Negative results in real-time PCR and 3M Molecular Detection Assay 2 —
Salmonella were confirmed by gel electrophoresis. The data indicated that dark chocolate could inhibit amplification
of the target gene in the PCR reactions. In conclusion, the 3M Molecular Detection Assay 2 - Salmonella was better
than the Korean Standard Method (real-time PCR) for the detection of S. Typhimurium in chocolate mousse cakes and
chocolate mousse.
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Materials and Methods
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Results and Discussion
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Table 1. Comparison of 3M Molecular Detection System Assay 2-Sal/monella (3M MDS) and Korean Standard Method for the detection

of Salmonella in Mousse Cake and Tiramisu (n = 3)

Samples Inoculation level (CFU/25 g) 3M MDS Isolation agar Real-time PCR
1.00 x 10° 173 1/3 2/3
3.00 x 10 3/3 3/3 3/3
( Ch]\e/[eoszs;eofjskeecgke) 1.00 x 107 33 3/3 3/3
1.29 x 10° 3/3 3/3 3/3
1.29 x 10* 3/3 3/3 3/3
1.00 x 10° 173 1/3 0/3
3.00 x 10' 3/3 3/3 0/3
(Choif)(l);zsfngils(seezcake) 1.00 10? 313 313 073
1.29 x 10° 3/3 3/3 0/3
1.29 x 10 3/3 3/3 1/3
1.00 x 10° 2/3 2/3 2/3
1.10 x 10! 3/3 3/3 3/3
Tiramisu 1 1.30 x 10? 3/3 3/3 3/3
1.24 x 10° 3/3 3/3 3/3
1.24 x 10* 3/3 3/3 3/3
1.00 x 10° 2/3 2/3 2/3
1.10 x 10! 3/3 3/3 3/3
Tiramisu 2 1.30 x 10? 3/3 3/3 3/3
1.24 x 10° 3/3 3/3 3/3
1.24 x 10 3/3 3/3 3/3
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Table 2. Comparison of 3M Molecular Detection System Assay 2-Sal/monella and Korean Standard Method for the detection of Sal/mo-
nella in chocolate mousse with dark chocolate content of 0-100% (n = 3)

Samples Inoculation level (CFU/25 g) 3M MDS Isolation agar Real-time PCR

0% dark chocolate 1.60 x 107 3/3 3/3 3/3
25% dark chocolate 1.60 x 10 3/3 373 0/3
50% dark chocolate 1.60 x 107 3/3 3/3 0/3
75% dark chocolate 1.60 x 10 3/3 373 0/3
100% dark chocolate 1.60 x 107 3/3 3/3 0/3

CFU/25¢ (Table 2). AZo] A &2 o|f5 Tetsl7] 215t mousse

M 1 10! 102 10° 100 - cake 2 (chocolate mousse cake)®] real-time PCR &% 4t

Fig. 1. Detection ofreal-time PCR amplicons in mousse cake 2
(chocolate mousse cake) by electrophoresis. Lane M: molecular
marker; lane C: positive control.
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Table 3. Comparison of 3M Molecular Detection System Assay 2-Sal/monella and Korean Standard Method for the detection of Salmo-

nella in Chocolate Mousse with chocolate content of 0-25% (n = 3)

Samples Inoculation level (CFU/25 g) 3M MDS Real-time PCR
0% dark chocolate 1.64 x 107 33 3/3
5% dark chocolate 1.64 x 10? 3/3 3/3
10% dark chocolate 1.64 x 107 33 3/3
15% dark chocolate 1.64 x 10? 3/3 2/3
20% dark chocolate 1.64 x 107 33 0/3
25% dark chocolate 1.64 x 10? 3/3 0/3
M 0% 5% 10% C N

(A)

15% 20% 25%

15% 20% 25%
- C N

Fig. 2. Comparison of detection of real-time PCR and 3M MDS in Chocolate Mousse with different chocolate content (0-25%) by elec-
trophoresis. (A): real-time PCR and (B): 3M MDS. Lane M: DNA marker (DL100); lane C: positive control; lane N: negative control.

AN E g5 SHS 23 10° CFU/g 52 455
el o™, F7FE= chocolate 22131e] njAE2] A=t
o] JAH]= AL obdS BRI 5 AUATH(Date not shown).
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