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ARTICLE INFO ABSTRACT

Avrticle History: Escherichia coli is considered one of the most bacterial contaminants, serving
Received: July 20, 2025 as an indicator for meat spoilage. The study aimed to isolate and detect
Accepted: Sep. 27, 2025 Escherichia coli bacteria in some parts of fish, workers hands and some tools
Online: Oct. 17, 2025 used for cutting fish in the local markets of Al-Shirgat City. In this study, a
total of 80 samples were tested, of which 55 tested positive for Escherichia

coli, resulting in an overall diffusion rate of 68%. Escherichia coli isolates
appeared on MacConkey agar as bright pink in color, on eosin methylene blue
was greenish metallic sheen, and as blue colonies on chromogenic agar. The
results of Vitek Il system for isolates of Escherichia coli showed positive
identification with 97% accuracy. In conclusion, the results recorded
unsatisfactory levels for safety and quality of fish due to contamination by
Escherichia coli. A higher contamination in fish has occurred due to poor
hygiene practices during marketing. These bacteria can be transmitted to
humans and cause diseases. The results highlight the need to control and
prevent Escherichia coli contamination in aquaculture systems, production and
transport to market to reduce microbiological risks on consumer.
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INTRODUCTION

Fish meat is considered an important component of our diets that is in increasing
demand, since it is considered as a food source that is balanced due to their low cost and
higher nutritional values. Its nutritional value lies in being a good source of proteins,
lipids, vitamins and minerals (Ali et al., 2022). Luo et al. (2022) reported that fish meat
is important for the growth and health of humans, since it promotes the growth of the
body and prevents mental diseases and rickets of children. Freezing food usually
preserves it from contamination compared to being refrigrated which results in shorter-
shelf life (Jezek & Buchtova, 2007; Dakheel & Jasim, 2021). Freezing time (short or
fast freezing) has a great effect on the quality of fish meat. Slow freezing causes tissue
damage and denaturation of protein (Hassoun et al., 2020; Jumaa et al., 2024).
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The fish is spoilt during storage due to different damage mechanisms, such as
lipid oxidation, autolytic degradation, and microbiological spoilage (Ghaly et al., 2010;
Bashar et al., 2025). The bacterial activity increases after days of freezing. These
bacteria are pathogenic and harmful, leading to the decomposition of fish meat that
become not suitable for consumption (Wambui et al., 2018; Ajena, 2021). Escherichia
coli is considered one of the most bacterial contaminants, serving as an indicator for meat
spoilage (Ahmed et al., 2019; Ayat & Shakir, 2021; Jumma, 2024). Pathogenic
Escherichia coli consists of many strains which differ according to their pathological
effects or virulence factors. The intestinal pathogenic Escherichia coli groups include
diffusely adherent, enteroinvasive, enteropathogenic, enteroaggregative, enterotoxigenic,
and verocytotoxigenic Escherichia coli (O’Sullivan et al., 2007; Sabah et al., 2024).
Extra-intestinal pathogenic Escherichia coli include sepsis-causing, E. coli associated
with neonatal meningitis, and E. coli uropathogenic (Kohler & Dobrindt, 2011).
Globally, the rates of mortalities and morbidities asociated with Escherichia coli are high.
Estimates of the year 2010 showed that food-borne Escherichia coli caused 16.1% of
global diseases. In addition, Escherichia coli was responsible for 196,617 deaths due to
food poisioning, representing 0.02% of global mortality from food-borne diseases (Kirk
et al., 2015). This study aimed to isolate and detect Escherichia coli bacteria in some
parts of fish, workers’ hands and some tools used for cutting fish in the local markets of
Al-Shirgat City.

MATERIALS AND METHODS

Samples

25g of fish meat were prepared and cut into small pieces, then placed into a
labeled vial containing peptone water and buffered peptone water. The small fragments
were standardized, and then the peptone water was streaked using a sterile loop onto
nutrient agar for bacterial growth. A total 80 swabs were collected from different sources
of fish including the meat, body cavity, gills, in addition to workers' hands, knives and
tables from the local market in Al-Shirgat City/Irag.

Isolation and detection Escherichia coli bacteria

The initial samples were incubated in buffered peptone water in 37°C for 24h.
Then, a sterile loopful subculture on nutrient medium was used for incubation of sample
before being transferred into solid media. Selective agar medium was used for the
isolation of Escherichia coli, such as MacConkey agar broth, that was incubated in 37°C
for 24h, followed by sub culturing on Eosin Methylene Blue (EMB) agar for 24h of
incubation at 37°C. Subsequently, Gram staining and group of biochemical tests were
performed for identification (Quinn et al., 2002; Othman et al., 2024). Additionally,
chromogenic media agar of Tryptone Bile X-Glucuronide (TBX) was used to
demonstrate Escherichia coli (Evans et al., 2008; Hirvonen et al., 2012). The VITEK Il
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Compact System was used for the confirmation of isolation and detection of Escherichia
coli bacteria from the samples, using its card system which contained 64 biochemical
tests (Fig. 4). This technique is characterized by being very accurate and quick in
detecting all types of pathogenic bacterial.

RESULTS AND DISCUSSION

The result of present study for 80 samples were collected from different sources
including the body cavity of fish, gills, workers' hands, knives and tables from the local
market in Al-Shirgat City to determine the rate of diffusion of Escherichia coli. A total of
80 samples were tested, of which 55 tested positive for Escherichia coli, resulting in an
overall diffusion rate of 68% (Table 1).

Table 1. Occurrence of Escherichia coli isolates from fish meat body cavity, gills,
workers hands and knives samples

Sources of Samples Number of Samples test Escherichia coli positive (%)

Fish meat 20 13 (16%0)
Body cavity 20 12 (15%)
Gills 20 10 (12%)
Workers hands 8 8 (10%0)
Knives 7 7 (8%0)

Tables 5 5 (6%0)

Total 80 55 (68%0)

Escherichia coli colonies growth on MacConkey agar showed bright pink color plates
(Fig. 1) and on EMB agar plate showed greenish metallic sheen (Fig. 2). Escherichia coli
colonies appear as blue colonies on chromogenic agar (Fig. 3). All isolates of Escherichia

coli gave positive results for Vitek Il system and rapid agglutination reaction (Fig. 4).

Fig. 1. E;cherichia coli colonies appear as (A) Pink color on Mac

metallic sheen color on EMB, (C). Chromogenic TBX Agar

v p =2

Conkey agar, (B). Greenish
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Fig. 4. Result of Vitek Il system for detection of Escherichia coli

This study aimed to evaluate the sanitary quality of fish meat in local markets of
Al-Shirgat City. In this study, the results of the isolation and detection of Escherichia coli
bacteria from some parts of fish, workers hands and some tools used for cutting fish were
significantly high with 68% diffusion rate (68%). The Escherichia coli colonies exhibited
different shapes and colors in selective agars. In MacConkey agar, the colonies were
smooth, round, pink morphology, on Eosin Methylene Blue (EMB) agar colonies were
green metallic sheen and the colonies of Escherichia coli demonstrated the typical blue-
green color. This result agrees with results reported by Quinn et al. (2002), Evans et al.
(2008), Hirvonen et al. (2012) and Othman et al. (2024). Additionally, these results
coincide with those of Alttai et al. (2023), who reported increased rates of Escherichia
coli isolated from fish in local markets of Nineveh Governorate. In this context,
Neshtiman et al. (2025) reported higher isolation rates of Escherichia coli in fish meat
and gills. These results are similar to the present outcomes. The poor hygiene during fish
handling and preparation is associated with higher microbial burdens (Obe et al., 2021).
Additionally, Jahan et al. (2020) reported that fish treated in non-sterile market
circumstances had major total viable counts. The higher contamination rates were in fish
meat (16%), body cavity (15%), gills (12%), tables (6%), knives (8%), and workers'
hands (10%). These results indicate significantly hygiene challenge during post-harvest
transport, storage, and processing. This result agrees with Yohans et al. (2022), who
reported the inappropriate infrastructure and handling were causes of higher
contamination levels. Contamination was higher on post-harvest surfaces such as
workers' hands, tables and knives. This shows that inappropriate hygiene contributes to
spread of antimicrobial resistance (Yohans et al., 2022; Sharef et al., 2025). Moreover,
Essa et al. (2025) reported that Escherichia coli and Aeromonas hydrophila were the
most frequently bacterial species isolated from the examined fish samples. The existence
of E. coli in meat may pose risk to consumers, which is consistent with findings of
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Abuelhassan et al. (2014), who explained that the presence of pathogenic Escherichia
coli bacteria is a potential risk to human health due to their ability to survive in meat.

CONCLUSION

The results of the study recorded that contamination by Escherichia coli was at levels
unsatisfactory for safety and quality of fish. Higher contamination occurred due to poor
hygiene practices during marketing. These bacteria can be transmitted to humans and
cause diseases. The results highlight the need to control and prevent Escherichia coli
contamination in aquaculture systems, production and transport to market to reduce
microbiological risks on consumer.
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