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ABSTRACT

This cross-sectional study was conducted to investigate the contamination of
Salmonella spp., Total Aerobic Count (APC) and Escherichia coli count and potential
risk factors relating to the microbial contamination levels in fresh minced pork in
Hanoi, Vietnam. A total of 251 fresh minced pork samples were randomly collected
from 251 butcher’s shops from retail markets in Hanoi, Vietnam from December 2008
to April 2009 to determine the prevalence of Salmonella spp. 98 of these samples
were systematically chosen to test for the APC, E. coli. A questionnaire survey was
conducted simultaneously with the sampling of 251 pork retailers to assess
associations in regard to the routine practices of handling fresh minced pork and the
microbiological contamination in retail fresh minced meat. The determination of
Salmonella spp., APC and E. coli count was carried out based on the ISO 6579:2002,
the ISO 4833:2003 and the ISO 16649-2:2001, respectively.

The overall prevalence of Salmonella in fresh minced pork was 36.6% (95%
CI: 36.68-42.94). The mean of the APC count and the median of E. coli count in fresh
minced pork samples was 6.84 log CFU/g + 1.14 and 3.39 log CFU/g, respectively. In
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fifty two (53.1%) of the ninety eight examined samples of fresh minced pork E. coli
were detected at levels >1 log CFU/g. The prevalence of Salmonella in winter time
and spring time was 21.4% (95% CI: 15.29-28.58) and 63.0% (95% CI: 52.34-72.88),
respectively and differences in the proportion were statistically significant (p<0.001).
An odds ratio (OR) of 6.2 (95% CI: 3.55-11.07) implies that in spring it was 6.2 times
more likely to recover Salmonella spp. from fresh minced pork than in winter. In
addition, the level of E. coli and APC contamination were statistically significant
(p<0.001) lower in cold months than in warm months (2.19 log CFU/g; 6.38 log
CFU/g vs. 4.99 log CFU/g; 7.74 log CFU/g), respectively. The examined risk factors
“season”, “origin of fresh pork meat supply” and “slaughter place” were significantly
(p<0.05) associated with the contamination of Salmonella spp., APC and E. coli count
in fresh minced pork. These results suggest that higher ambient or product
temperatures were associated not only with a higher prevalence of Salmonella but also
with APC and E. coli counts.

This study reflects cross-contamination from multiple sources at the
slaughterhouse, poor hygiene during fresh pork meat mincing and handling at the
butcher’s shop at the retail market. This will effect microbial contamination with both
pathogenic bacteria and microorganisms indicating deficiencies in the processing
chain. The need for low temperatures along the minced meat production chain is

highly emphasized.
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