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INTRODUCTION:

Salmonella and Cronobacter species are gram-negative, rod-shaped, non-
spore-forming bacteria belonging to the family of Enterobacteriaceae.
Salmonella and Cronobacter species are responsible for a high lethality rate
caused by the consumption of contaminated infant, follow-on or medical
purpose formulae. These microorganisms can survive in dry foods and in the
production environment because of their ability to adapt to dryness.

Due to this serious infection risk, it is essential to examine the environment of
production sites with highly sensitive detection systems.

The foodproof® Salmonella plus Cronobacter Detection LyoKit has been

METHOD:

Automated DNA Isolation Combined with Real-Time
PCR Enables an Easy-to-Handle Method for Simultaneous
Detection of Salmonella and Cronobacter on Surfaces

Plastic surfaces were spiked in 10 replicates with low-level
concentrations of Cronobacter (dry-stressed) or Salmonella
(heat- and dry-stressed strains) with and without an excess of
the respective other organism. For heat-stressed strains, the
inoculation suspension was adjusted to 9 — 11 CFU per surface
for fractional spiking. For dry-stressed strains, the inoculation
concentration was approximately 1 CFU per surface. The
inoculum in a volume of 100 uL was spiked directly onto the
plastic surface in a square area of 10 cm by 10 cm (100 cm?). The
heat-stressed strains were allowed to dry at room temperature
under the sterile workbench for 16 - 24 hours (according to AOAC
INTERNATIONAL Methods Committee Guidelines for Validation

RESULTS:

LOW-LEVEL SPIKING: For each strain, ten plastic surfaces (100 cm?) were inoculated either with 11.4 CFU S. Abaetetuba
or 9.2 CFU S. Montevideo per surface. The inoculation level for S. Nottingham was 0.9 CFU per surface. For S. Abaetetuba,
6 of 10 replicates were positive for Salmonella (Table 2, Figure 1). Fractional spiking of S. Montevideo showed 3 positive
samples. Low-level spiking of S. Nottingham resulted in 8 of 10 positives. In every test, the 10 replicates showed negative
results in the Cronobacter detection channel. All positive and negative results of S. Abaetetuba, S. Montevideo and S.
Nottingham were confirmed by the ISO 6579-1:2017 method.
For the dry-stressed strain, C. sakazakii, the inoculation was 1.0 CFU per surface. With this low-level spiking of C. sakazakii,
5 of 10 replicate positives could be generated (Table 3, Figure 2). The Salmonella detection channel was negative for all 10
replicates. All positive and negative results from the alternative method were confirmed by the reference method, ISO
22964:2017. Due to the fractional spiking and the 100% accordance with the reference results, it can be concluded that the
reference and the alternative method have the same sensitivity.

EXCESS TESTING: To examine the influence of background flora, a 100 times higher concentration of background
organism was spiked onto the surface. The additional low-level spiked (2.3 CFU/surface) S. Nottingham was detected
in 9 of 10 replicates. The excess of Cronobacter, with 3.6 x 10> CFU per surface, generated Cp values under 20 in all
10 replicates (Table 4, Figure 3). The fractional spiked C. sakazakii (2.7 CFU/surface) resulted in 8 positives of 10
replicates (Table 5, Figure 4). The excess of S. Nottingham with 4.0 x 102 CFU per sample is clearly recognizable in
10 of 10 positive results. All results were confirmed by microbiological reference method ISO 6579 and ISO 22964.
This demonstrates that neither background flora nor an excess of target analyte leads to false-positive or false-
negative results.

Table 4: Results of Excess testing (low-level spiking Salmonella Nottingham with high-
level spiking Cronobacter sakazakii) in environmental swab samples with alternative

compared to reference method

Table 5: Results of Excess testing (low-level spiking Cronobacter sakazakii with high-
level spiking Salmonella Nottingham) in environmental swab samples with alternative
compared to reference method
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cultural method I1ISO 6579-1 (2017 - 07) “Microbiology of the food chain - Horizontal method
for the detection, enumeration and serotype of Salmonella - Part |. Detection of Salmonella
spp.”, and the culture method, ISO 22964 (2017 - 08) “Microbiology of the food chain -
Horizontal method for the detection of Cronobacter spp.”.

Colony confirmation was conducted using MALDI-TOF-MS.

Table 1: Inoculation Scheme for All Tests

Figure 1: Exemplary amplification curves of Salmonella and Cronobacter detection for ten
plastic surfaces inoculated with S. Abaetetuba: green — Salmonella detection, blue —
Cronobacter detection, red — Positive Control of PCR, yellow — Negative Control of PCR

Table 6: Inoculation Level per Sample and Positive Detection
per Replicate for All Tests

Figure 2: Exemplary amplification curves of Salmonella and Cronobacter detection for ten

plastic surfaces inoculated with C. sakazakii: green -

Cronobacter detection, red - PC of PCR, yellow — Negative Control of PCR

Salmonella detection, blue -

Figure 3: Exemplary amplification curves of Salmonella and Cronobacter detection for
ten plastic surfaces inoculated with S. Nottingham (low-level spiking) and C. sakazakii
(high-level spiking): green — Salmonella detection, blue — Cronobacter detection, red -
Positive Control of PCR, yellow — Negative Control of PCR

Figure 4. Exemplary amplification curves of Salmonella and Cronobacter detection for
ten plastic surfaces inoculated with C. sakazakii (low-level spiking) and S. Nottingham
(high-level spiking): green - Salmonella detection, blue — Cronobacter detection, red —

Positive Control of PCR, yellow — Negative Control of PCR
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