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Development of inmunomagnetic - inmunoassay diagnostic kits for food-borne
microorganisms in meat : Campylobacter and Salmonella

ABSTRACT
172575

Campylobacter spp. and Salmonella spp. are contagious organisms
which are the most common causes of human gastroenteritis. Campylobacter jejuni, S,
enterica serovars Typhimurium and Enteritidis can infect both. human and animals
and they are major pathogens that-can contaminate meat and food products. Rapid
methods for identifying Campylobacter and Salmonella spp. are required, especially
for meat and food exports and for local consumer protection. To do these rapid assays,
immunoassays; immunomagnetic separation-ELISA (IMS-ELISA) and enzyme-
linked immunosorbent assay (ELISA) were developed in order to identify these
organisms efficiently. The multiplex polymerase chain reaction (m-PCR) was also
developed to identify and confirm the targeted DNA of interest.

In this study, all samples tested were directly inoculated with exact
numbers of organisms and the tests were performed without further enrichment.
Absorbance at 450 nm was selected to measure and interpret the results of
immunoassays. For Campylobacter: developed IMS-ELISA and ELISA test kits gave
the sensitivity at 10> and 10 cfu/ml for Campylobacter spp. and C. jejuni respectively.
Developed m-PCR generated the sensitivity at 102 cfu/ml (10 cfw/PCR reaction) and
gave only 460 bp for Campylobacter spp. and C. coli, whereas 460 and 160 bp for C. jejuni.

For Salmonella: m-PCR also generated the sensitivity at 10° cfu/ml
(10° cf/PCR reaction) and gave only 526 bp for Salmonella spp., 620 and 526 bp for
S. Typhimurium and 526 and 316 bp for S. Enteritidis. Developed ELISA test kits for
Salmonella spp., S. Typhimurium and S. Enteritidis gave the sensitivity at 10, 10® and
10® cfu/ml respectively. IMS-ELISA gave the sensitivity for Salmonella spp., S.
Typhimurium and S. Enteritidis at 10%, 10* and 107 cfu/ml respectively.

Every test kit gave the specificity at 100% with all standard organisms
available in laboratory. Moreover, the developed methods could detect the
contamination at 1 cfu/ml when the samples were pre-enriched for 6 hours only. The
immunodiagnostic kits were stored at 4°C for at least 9 months during the
experiments. The absorbance value of the reaction to identify positive and negative
controls for sensitivity and specificity study during storage at 0, 3, 6 and 9 months
showed no significant difference (p>0.05, ANOVA). It was concluded that the kits
possessed stability and gave reproducible results not less than 9 months.

Developed diagnostic kits; IMS-ELISA, ELISA and m-PCR, were
apglied to detect the contamination in chicken samples by inoculated samples with
10” cfu/ml standard control microorganism before incubating for 18-24 hours. The
identification followed the standard protocol for Campylobacter and Salmonella
detection in meat recommended by the Bacteriological Analytical Manual (BAM,
2003) with some modifications. The inoculated samples gave positive results, while
the un-inoculated samples gave negative results. All kits gave the same patterns of
results. In conclusion, all the techniques used were accurate, rapid, simpler and less
time and labor-consuming than the conventional methods. The developed kits fulfilled
the aims of the study. They have been established in Thailand and are available to be
applied to fresh foods, meat, and food products in food safety-control, including
clinical specimens.



