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Background: Since ancient times, the majority of humans have been categorized as pescatarians, depending mostly on seafood and fish
as well as their byproducts. Fish is currently in greater demand as it is a good source of protein, which is necessary for maintaining the
health of muscles, organs, and blood vessels. Due to their sensitive tissues and aquatic environment, fish are especially prone to microbial
infections. It has been suggested that one way to assess the quality of fish is through the monitoring of these bacteria. Objectives: The
current study aimed to examine the microbiological quality of fresh and frozen fishes. Materials and Methods: A comparative study was
conducted to evaluate the microbial quality of fresh and frozen common carps to raise food safety concerns, Iraq-Erbil city. A total of
50 samples of fishes were collected from local markets and breeding ponds from September 2021 to January 2022. The most probable
number (MPN) method was used for the estimation of the total coliform, whereas the horizontal method was used for the enumeration
of Salmonella spp. Results: In this study, 53% of frozen samples contaminated with the coliform, whereas 15% of the fresh common
carps were contaminated with coliform and passed the acceptable range (<100 MPN/g). Salmonella spp. was not found in any fresh
samples, although it was recorded in 20% of the frozen common carps. Conclusion: Further investigations are required with molecular
techniques including polymerase chain reaction to determine the species and type of contamination in frozen fishes.
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INTRODUCTION may get contaminated.['™!? Three types of pathogens from
various bacterial taxa that are present in seafoods and
related items include the following: In the environment
of the consumed species, bacteria such as Vibrio spp.,
non-proteolytic ~ Clostridium  botulinum, Plesiomonas
shigelloides, and Aeromonas spp. are frequently
encountered; in the environment, bacteria such as Listeria
monocytogenes, proteolytic C. botulinum, C. perfringens,
and Bacillus spp. are frequently encountered; and
finally, bacteria such as Salmonella are encountered.!!>!"
Consumption of these contaminated fish may cause
infection or intoxication to the consumers.!'”

Seafood is important to world nutrition as it is a valuable
source of key nutrients.['' Seafoods are highly digestible and
have a high biological value.” Thus, requirements on the
sea food have been increased over the past few decades.?#
Various benefits of seafoods have been investigated and
reported; seafood, especially fish, is an excellent source of
important micronutrients such as iron, zinc, and selenium,
and it is also bioavailable. A good source of long-
chain omega-3 highly unsaturated fatty acids including
eicosapentaenoic acid and docosahexaenoic acid, which
have been associated with a range of health benefits, is
fish.>7 Furthermore, compared with most terrestrial
meats, aquatic animal food products are a better source of
numerous essential water and fat soluble vitamins.®

Fish are extremely susceptible to microbial infection
due to their soft tissues and aquatic habitat.”! During
transportation, handling, processing, and storage, fish
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However, fresh seafood is perishable, and the bacteria that
deteriorate fish kept in an aerobic environment are often
Gram-negative psychrophilic non-fermenting rods.!'®!
Therefore, Shewanella putrefaciens and Pseudomonas spp.
make up the majority of the flora in aerobic ice storage,
and it has been suggested that one way to assess the quality
of fish is through the monitoring of these bacteria.'”! In
order to raise concerns about food safety in Erbil City,
the present study was done to examine the microbiological
quality of fresh and frozen fish.

MarteriaLs AND MEeTHODS

Fifty fishes Cyprinus carpio with the weight range of 2-3 kg
addressed in the present study included 30 frozen fishes
and 20 fresh fishes; the frozen fishes were collected from
local markets, whereas fresh fishes were collected from
Garda Rash (latitude 36°1142644"/longitude 44°0136382’,
which is 6 km away from the Erbil city center) breeding
ponds from September 2021 to January 2022. Samples
were collected with sterile glassware (121°C, 15psi,
20 min), and 50 g from various fish parts was collected
in triplicate and then blended, homogenized individually,
and digested into 225 mL of buffered peptone water in a
sterile mixer for 30-60 s.1'®

Bacteriological analysis

Two methods have been used for the detection and
enumeration of total coliform (TC) and Salmonella spp., as
described by previous studies.'>!9 For the aforementioned
purpose, the most probable number (MPN) method was
used for the estimation of the TC in both frozen and fresh
fishes; autoclave was used for preparing and sterilizing
lauryl tryptose broth (LTB), and the sterilized tubes
contained 9 mL of media and serial dilution prepared.!"”
Finally, each tube contained media, inverted Durham’s
tube, and 1 mL of sample which was incubated at 37°C
for 48 h; Durham’s tubes that produce gas are regarded as
advantageous or positive.?"!

Food microbiology and animal feed ingredients (ISO
6579, 2002) offer a horizontal approach for enumerating
Salmonella spp. and a horizontal method is used for
detecting Salmonella spp. For pre-enrichment, samples
were diluted in 225 mL buffered peptone water and
incubated at 37°C for 18 h. Following plating on XLD,
Rambach, and XLT-4 agar (37°C for 24 h), further
selective enrichment was performed in Rappaport-
Vasiliadis peptone broth (41°C for 24 h) and Muller—
Kaufmann tetrathionate broth with Novobiocin.['é!

Ethical approval

The study protocol and the subject information and
consent form were reviewed and approved by a local
Ethics Committee (Salahaddin University-College of
Agricultural) 24/102 (2021).

ResuLts

Regarding the incidence and distribution of TC from
common carps presented in Table 1, 53% of frozen
samples contaminated with the coliform, whereas 15% of
the fresh common carps were contaminated with coliform
and passed the acceptable range (<100 MPN/g).

As shown in Table 2, incidence and distribution of
Salmonella spp. from common carps showed that fresh
samples are superior to the frozen samples as no incidence
of Salmonella spp. was detected in fresh samples, whereas
Salmonella spp. were recorded in 20% of frozen samples.

The comparison chart showed the incidence rate of both
coliform and Salmonella spp. in both the groups. Totally,
the incidence of coliform was higher in fresh samples,
whereas the Salmonella spp. were observed in 20% of the
frozen samples, as shown in Figure 1.

Discussion

The common carp (Cyprinus carpio) is the major species
that is currently cultured in Iraq and Kurdistan region as
well.?! There are many reasons that this type became very
popular, including tolerating a wide range of temperatures
(1-35°C) and pH values.? Moreover, carps are
omnivorous fish that dwell in large concentrations in small
ponds, cages, or tanks, and their food consists of water
plants, benthic invertebrates, insects, crustaceans, and
artificial meals.?Y In contrast, common carps are extremely
susceptible to microbial infections due to their soft tissues
and aquatic habitat.”’ During transportation, handling,
processing, and storage, fish may get contaminated.!'*!
Thus, this study compared microbiological quality of
fresh and frozen fish to suggest the best with minimum
bacterial contaminations in Erbil city.

The acceptable limits of TC for fresh and frozen fish are
<100 MPN/g.?¥ Accordingly, for the above range, the

Table 1: Incidence and distribution of total coliform from
common carps

Type of Number of Number of Positive
common carps samples  positive samples samples (%)
Fresh 20 3 15
Frozen 30 16 53

Table 2: Incidence and distribution of Sa/monella spp. from
common carps

Type of Number of Number of Positive
common carps samples positive samples  samples (%)
Fresh 20 0 0
Frozen 30 6 20
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Figure 1: The incidence of coliform and Salmonella spp.

positive samples were recorded. In the present study, 53%
of frozen samples contaminated with the coliform, whereas
15% of the fresh common carps were contaminated with
coliform and passed the acceptable range. The presence of
TC indicates contamination during the processing process,
transport, and handling. Furthermore, contamination
could result from the water used for washing or icing.*¥
The result regarding TC from fresh fishes in the present
study disagrees with the results of the another study,
which was conducted in Bangladesh which recorded low
incidence of TC in frozen fishes.'” The findings in this
study are in line with the findings of other studies.””

Food-poisoning outbreaks have been linked to
Salmonella spp., Shigella spp., Escherichia coli, Vibrio
parahaemoliticus, and  Listeria  monocytogenes.
According to the previous study, the probability of
Salmonella and Shigella infections was lower in marine
fish than in freshwater fish, which could carry these
organisms if captured in contaminated streams, rivers, or
lakes as a result of sewage contamination, land runoff, and
other factors.”” In this study, the quality of the collected
samples was good; no incidence of Salmonella spp. was
detected in fresh samples, whereas in 20% of the frozen
samples Salmonella spp. were observed. The Centers for
Disease Control and Prevention (CDC) recently revealed
that 62 people from 11 states in the USA were infected
with Salmonella paratyphi B variant L(+) tartrate(+)
bacteria (which was formerly known as Salmonella Java)
after eating frozen raw tuna; the symptomatic infections
including diarrhea, abdominal cramps, and fever were
recognized after 12-72 h of exposure.**?)

Overall, in this study, the incidence of coliform was higher
than that of Salmonella spp., as shown in Figure 1; this

led to an explanation that the type of contamination of
fresh fish was sewage. The incidence of coliform is high
during sewage contamination, whereas the probability of
Salmonella spp. was low.

CoNCLUSIONS

* TC contamination could result from the water used for
washing or icing.

* Low incidence of TC is reported for fresh fishes when
compared with frozen fishes.

* The quality of fresh common carps was at good, and
no incidence of Salmonella spp. was detected.

* Further investigations are required with molecular
techniques including polymerase chain reaction to
determine the species and type of contamination in
frozen fishes.
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