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Abstract

Meat contamination occurs in various ways, the most important of
which are live animals before slaughter (infected animals itself), workers,
and tools used in the slaughter process, and during post-slaughter
operations to prepare the carcasses (removing the skin and viscera). Raw
meat remains the primary source of many diseases caused by microbes that
are transmitted to humans, especially those that cause food poisoning, such
as Escherichia coli, Salmonella spp., and other diseases, which are
considered among the most important health problems facing the world
and result in major economic issues. Wherefore, many chemicals were
used, which are safe for food and humans and have an antimicrobial effect
and are able to disinfect the surfaces of the carcass for a long time, which
increases the quality of the meat and its shelf life. Therefore, we decided
to study the efficiency of using some organic acids (lactic acid and
beefxide) to reduce the microbial load on the surfaces of beef and some
edible internal organs (liver, heart, and kidney) in the slaughterhouse in
Mosul city. In addition to investigating the presence of pathogenic E. coli
and Salmonella spp. in beef carcasses by detecting virulence genes and
some specific genes to each bacterium and comparing the percentage of
bacterial reduction for the two stages before and after treatment with
organic acids. Two hundred sixty-four swabs (192 carcass + 72 edible
organ samples) were collected over the course of three months (weekly
visit: 12 visits) from the Mosul slaughterhouse and butcher shops in Mosul
city between September 13, 2023, and December 11, 2023 (132 treated
with organic acids and 132 not treated). The petrifilm method was used to
detect indicator microorganisms in the samples, while pathogenic bacteria
were isolated and characterized using the culture method, chromogenic

agar, Vitek system, and molecular method. Our results showed that the
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contamination rate in beef carcasses with generic E. coli, coliforms, total
coliform counts, and Enterobacteriaceae before treatment was 0.81, 1.22,
1.48, 1.38 mean log CFU/cm?, respectively. While the contamination rate
in samples treated with organic acids for generic E coli, coliforms, total
coliform counts, and Enterobacteriaceae was -0.1, 0.31, 0.45, 0.41 Mean
log CFU/cm?, respectively. In addition, the study demonstrated the
efficiency of using organic acids in reducing (P < 0.05) the rate of
contamination of all indicator microorganisms (used in the study) of
carcass swab samples treated with organic acids compared to untreated
samples during the study period. Moreover, the level of contamination with
indicator microorganisms in edible organs treated with organic acids was
lower compared to untreated samples. Even though contamination with
indicator microorganisms in liver > heart > kidney, there was no
“significant” difference between them. Whereas there was no significant
difference (P > 0.05) between lactic acid and beefxide solution in terms of
reducing the rate of contamination of the indicator microorganisms in
carcass and edible organs samples. Regarding to the type of swabs used in
the study, the results showed the effectiveness of sponge swabs, as the rate
of microbial recovery (indicator microorganisms) was higher (P < 0.01)
compared to cotton swabs. On the other hand, the results of pathogenic
bacteria including Shiga toxin producing E. coli showed the presence of 4
isolates out of 40 carcass samples (4/4: 10%), all of which are isolated from
the samples before treatment with organic acids, 3 of which possessed the
stx1 gene and one isolate had the stx2 gene. The study also revealed that
there were only two isolates of the Salmonella spp. (2/40: 5%) in beef
carcasses that possessed the inv4 gene and these are samples that have not
been treated by organic acids. We conclude from this study the efficiency
of lactic acid and beefxide solution in eliminating pathogenic bacteria such

as Shiga toxin producing E. coli and Salmonella spp. in beef carcasses.
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Furthermore, the indicator microorganisms gave a prediction the presence
of pathogenic bacteria through the fact that the positive samples for
pathogenic bacteria contained the highest contamination levels with the

indicator microorganisms compared to the negative samples.




