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The aim of this study was to compare the performance of conventional culture and real-time PCR for
detection of Cronobacter spp. in powdered foods. Infant formula, baby food and Misugaru inoculated
with Cronobacter were enriched in distilled water as first enrichment step, followed by incubating in
Enterobacteriaceae enrichment (EE) broth as second enrichment step. A loopful of enriched sample
was streaked onto Druggan-Forsythe-Iversen agar, followed by incubating at 37°C for 24 h. One
milliliter of the enriched distilled water and EE broth were used in real-time PCR assay. No statistical
differences were observed in the number of positive samples between culture method and real-time
PCR (»>0.05) in all types of food samples. The number of positives of real-time PCR was higher in
the first enrichment media (distilled water) than the second enrichment media (EE broth), though
there was no significant difference (p>0.05). It appears that some components of the second enrichment
broth, EE broth, inhibit the reaction of real-time PCR. These results show that real-time PCR using
a single enrichment with distilled water could be useful as an effective screening method for detection
of Cronobacter while saving much time and labor compared to conventional culture method.
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Fig. 1. Flow chart of standard culture method and real-time
PCR for detection for Cronobacter.
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Table 1. Primers and fluorogenic probe specific for the amplification of MMS gene of Cronobacter

Target gene Primer/probe Sequence (5'->3") Reference
Forward GGG ATA TTG TCC CCT GAA ACA G
MMS Reverss  CGA GAA TAA GCC GCG CAT T Seo e al
gene a7

Probe FAM-AGA GTA GTA GTT GTA GAG GCC GTG CTT CCG AAA G-TAMRA®

* FAM, 6-carboxyfluorescein (the reporter dye); TAMRA, 6-carboxytetramethylrhodamine (the quencher dye)
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Fig. 2. Amplification plot of genomic DNA extracted from enrichment media (distilled water) in artificially inoculated 20
samples of infant formula in second trial. Arrows indicate positive reactions and negative reactions.
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Table 2. Comparison of the number of Cronobacter positive samples between the standard culture method and the

real-time PCR in artificially inoculated foods

Real-time PCRY?

Samples Inoculation level (CFU/500 g) Culture Method"?
DW EE broth
32 8/20° 6/20° 1/20°
Infant formula 28 10/20* 10/20* 10/20*
30 10/20° 10720 9/20°
Misugaru 42 8/20° 6/20" 4/20°
Baby food 80 1120 11/20° 9/20°
Total - 47/100° 43/100" 33/100"
" Number of positive samples / number of total samples
? Different letters within a row indicate a significant difference (p<0.05)
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