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G R A P H I C A L A B S T R A C T

[44_TD$DIFF]Screening, detection and serotyping of Salmonella enterica from 24h pre-enrichment of animal feed.

[45_TD$DIFF]A B S T R A C T

The identification of Salmonella enterica serotypes remains a highly important public health concern for
microbiological analysis of foods, feeds, and clinical samples. Outbreaks of human salmonellosis are sometimes
linked to contact with infected animals and animal feeds. To possibly reduce the number of outbreaks, it is
important to rapidly, efficiently detect Salmonella enterica in animal feeds and food products. A multiplex
PCR for molecular serotyping of Salmonella enterica previously used in a single lab validation study for
serotyping in multiple human food matrices was used in this investigation to evaluate the effectiveness of the
multiplex PCR assay as serotyping method and screening tool for Salmonella in animal feeds. This approach is
unique in that:
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� The multiplex PCR serotyping assaymay be used for rapid screening and serotyping of Salmonella enterica from
contaminated animal feed at the non-selective pre-enrichment step.

� The assay may provide the serotype or identification of Salmonella in positive samples at concentration as low
as 10 CFU/25 g after a 24h non-selective pre-enrichment step.

� In addition to the ability to serotype, this assay contains invA as an internal control for Salmonella positive
identification. The invA shows positive indication for Salmonella outside of the 30 serotypic banding patterns.

Published by Elsevier B.V. This is an open access article under the CC BY license (http://creativecommons.org/
licenses/by/4.0/).
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Methods

Salmonella identification in animal feed

Using a method described by Benhamed et al. [5] six feeds: Wheat Brand (WB), Horse Feed (HF),
Dried Molasses (DM), Calf Milk Replacer (CMR), Dried Beet Pulp (DBP), andWhole Oats (OT) obtained
from commercial sources were spiked with S. enterica serovar Typhimurium at concentrations of
10 CFU, 50 CFU, 100 CFU per 25 g, to evaluate the detection level using a modified version of the
Bacteriological Analytical Manual (BAM), Chapter 5 [1]. Each sample was pre-enriched in Lactose
broth (LB) and modified buffer peptone water (mBPW)media (n = 6 replicates for each medium). Two
different media were compared to determine which media was more effective and if a specific media
would be more efficient for the molecular assay [11].

Then HF, WB and CMR were spiked with 10 CFU/25 g and 2.5 CFU/25 g of Salmonella enterica
serovars Typhimurium, Agona, and Hadar, respectively to evaluate the sensitivity of the molecular
assay below themicrobiological assay detection level of 10CFU/25g. Each sample was pre-enriched in
Lactose broth (LB) and modified buffer peptone water (mBPW) media (n = 20 replicates for each
medium). The samples were prepared as described above and then aged for 2 weeks at 4 �C. A total of
92 samples were analyzed per feed type, 40 feed samples pre-enriched in lactose broth and 40 feed
samples pre-enriched in mBPW. The 12 remaining samples were the positive controls of each serovar
grown in each enrichment broth and un-inoculated enrichment brothswere used as negative controls.
The 24h pre-enrichment broth cultures were then transferred into selective enrichment broths and
selective plating followed by serological and biochemical confirmation, using amodified version of the
BAM. Subsequently, recovered colonies were identified as Salmonellawith Vitek1 2 Compact, Version
5, (Biomerieux, St Louis, MO) [10]. Fig. 1 is a graphical demonstration of the methodology and
workflow for Salmonella detection in animal feed.

Major equipment and supplies for PCR assay

� Vitek1 2 Compact, Version 5, (Biomerieux, St Louis, MO)
� Roche MagNA Pure Compact (Roche, Indianapolis IN)
� BioRad conventional C1000 thermocycler (BioRad, Hercules, CA)
� Eppendorf Centrifuge 5424R (Eppendorf, Hauppauge, NY)
� Agilent 2100 Bioanalyzer (Agilent Technologies, Waldbronn, Germany)
� DNA 1000 Reagents kit for DNA analysis (Agilent Technologies, Waldbronn, Germany)
� PCR tubes (BioRad, Hercules, CA))
� Sterile Eppendorf style microcentrifuge tubes ((Life Sciences, Hercules, CA or equivalent)
� Sterile inoculating loops or needles (Life Sciences, Hercules, CA or equivalent)
� Ice bucket or bench top cooler
� Adjustable Micropipettors (0.1–1000ml)
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