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Abstract. Husain DA, Aziz ZS. 2021. Short Communication: Molecular study of bacteria isolated from meat and chicken frozen from
Misan Governorate market in Iraq. Biodiversitas 23: 81-86. Food contamination is frequently defined as spoiled or tainted foods
because they contain microorganisms, such as fungi, bacteria, parasites, or toxic substances that make them unfit for consumption. In
this study, one hundred meat and chicken Frozen products samples were collected randomly from the commercial markets in Misan
Governorate, Irag from November 2020 to April 2021, included: (burger — sausage — kebab — shawarma — minced meat) of meat and
(chest-thigh-liver-burger-kebab) of Chicken. The results of aerobic plate count showed that all meat and chicken products were
contaminated with bacteria, but the imported products were more contaminated than the local products. Our study included the isolation
and diagnosis of eighteen bacterial species by using routine and standard bacteriological tests. The results showed that Gram-negative
bacteria were common in meat products (52%) and Gram-positive bacteria represented 48%. In chicken samples, the Gram-positive
bacteria was most dominant (59%) while the percentage of Gram-negative bacteria was 41%. Monoplex PCR was used to identify
eighteen bacterial strains using a universal 16S rRNA primer that gave 1500 bp amplification product, nucleotide sequences were
studied at the National Center for Biotechnology Information (NCBI) using the Basic Local Alignment Search Tool (Nucleotide
BLAST). The diagnosed bacteria were Aeromonas veronii, Pseudomonas plecoglossicida, Acinetobacter Iwofii, Aeromonas veronii,
Klebsiella pneumoniae, Pseudomonas japonica, Pseudomonas songnenensis, Klebsiella pneumoniae subsp. ozaenae, Psychrobacter
sanguinis, Klebsiella pneumoniae strain, Acinetobacter lwofii, Lysinibacillus boronitolerans, Bacillus licheniformis, Enterobacter
hormaechei, Pseudomonas putida strain, Serratia liquefaciens strain, Comamonas testosterone strain, and Methylogaea oryzae strain
which recorded in the Gene Bank belong to different accession numbers.
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INTRODUCTION

Public health is at risk from foodborne pathogens,
leading to illness (Akeda 2015). There are an estimated 600
million foodborne illness cases each year, making them a
major public health issue (Srey et al. 2013; WHO 2020).
Bacteria, fungi, and parasites are some microorganisms that
can infect humans through food or water known as
foodborne pathogens (FPPs) (Dwivedi and Jayku 2011). In
recent years, foodborne pathogens have become a major
public health concern worldwide, resulting in a high
morbidity and mortality rate (Oliver et al. 2005; Zhao et al.
2014). According to Sadiku et al. (2020), physical or
foreign material, chemical, and biological contamination all
occur during food processing.

Spoilage and pathogenic bacteria are the two most
important types of bacteria. There are usually no health
risks associated with spoilage bacteria, but their presence
can cause food to lose its freshness and quality (Pennacchia
et al. 2011). When it comes to food-borne illness,
pathogenic bacteria include those like Salmonella,
Escherichia coli and Campylobacter jejuni and
Staphylococcus aureus and Listeria monocytogenes (Abbas
and Alghanim 2016). It is possible to safely store foods like
meat, meat products, and poultry for extended periods of

time if the proper hygiene procedures are followed. This
includes the cleanliness of the surfaces that come into
contact with food while processed. To preserve food,
microbial enzymes and the natural enzymes found in food
must be prevented from damaging it (Ledward 2003 and
Rajendran et al. 2019). This study aimed to determine the
percentages of bacterial contamination in frozen food sold
in the public markets of Misan Governorate using
biochemical and molecular methods.

MATERIALS AND METHODS

Collection of samples

One hundred samples of frozen food were collected
randomly from the markets of Misan governorate, Iraq
through six months from November 2020 to April 2021
included: meat products, represented by (burger — sausage
— kebab — shawarma-minced meat) and chicken products,
represented by (chest-thigh-liver-burger-kebab) where 5
samples for each product were used, the samples included
local and imported companies.
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Preparation of samples

As described by Khalafallah et al. (2020) with some
modification under complete aseptic conditions, 25 g of the
sample were weighed, cut into small pieces and then
transferred into a sterile flask containing 225 mL of sterile
peptone water (0.1%). The content of the flask was
homogenized for three minutes at 14000 rpm. One mL
from the homogenate was transferred into a separate tube
containing nine mL of sterile peptone water (0.1%) from
which tenfold serial dilutions were prepared. The prepared
samples were subjected to the following examinations.

Aerobic plate count

After completing the serial dilutions, 0.1 mL of the
dilution 10°° was taken and deployed by a swab on the
surface of the nutrient agar. The plates were inverted and
incubated at 37°C for 24 hours. After 24 hours bacterial
colonies were counted by colony counter. The CFU/mL
was calculated as below :

CFU per mL: No. of colonies *Inverted dilution factor/
inoculum volume (Hafez et al. 2020).

Identification of bacteria
Preliminary tests

The morphological characteristics of the growing
colonies of bacteria were determined to include color, size,
form, elevation and margin of the colonies on ordinary,
enrichment, selective and differential media (Nutrient agar,
Blood agar and MacConkey agar) (Goldman and Lorrence
2009). Gram stain were used to differentiate shapes of
bacterial isolates and to distinguish between Gram positive-
negative bacteria.

Molecular identification

Molecular detection of 16S rRNA gene of bacteria
isolated from frozen food was performed by Polymerase
Chain Reaction (PCR) assay as in the following steps:

DNA extraction

Genomic DNA Mini Bacteria Kit (Presto™ Mini
gDNA Bacteria Kit) was used to extract genomic DNA
from bacteria according to company's instructions
(Geneaid, Taiwan). The 16S rRNA primers prepared by
Bioneer (South Korea) were used in this study as
previously mentioned by Miyoshi et al. (2005): 27 F 5°-
AGAGTTTGATCCTGGCTCAG 3" and 1492 R 5'-
GGTTACCTTGTTACGACTT 3.

PCR amplification

As described by Miyoshi et al. (2005) with some
modification all components of PCR were assembled in
PCR tube and mixed by cooling microcentrifuge for 10 sec
at 850 rpm. A PCR reaction mix was prepared using the
AccuPower® PCR Master Mix kit, manufactured by the
Bioneer Korean company. All PCR reactions were
performed in a final volume of 25 uL using four uL of
extracted DNA as template, 5 pL. of master mix, forward
primer one pL, reverse primer one uL, and molecular grade
water 14 pL. Then PCR amplification was carried out in a
thermocycler (Prime, UK) with the following thermal

conditions: an initial denaturation at 94°C for one min,
followed by 30 cycles each of one min denaturation at
94°C, 35 s annealing at 52°C, one min extension at 72°C,
and final extension at 72°C for seven min, and finally the
PCR product was held at four°C. The amplified PCR
products were separated by electrophoresis (Consort,
Belgium) in 1.5% agarose gel stained with ethidium
bromide and visualized with a UV transilluminator
(Electrofor, Italy).

Statistical analysis

Extract the mean and standard error of total aerobic
plate count. The data were analyzed using the statistical
program Social Package of Social Sciences (SPSS) version
22, using independent samples T-test to calculate the
statistical differences (Al-Rawi and Khalf Allah 2000).

RESULTS AND DISCUSSION

Isolation and enumeration of bacteria by using total
Aeraobic Plate Count

Eighteen bacterial isolates were isolated from frozen
food samples (meat and poultry product), numerated by
using serial dilutions on the nutrient agar. It is easy to
perform, and many organisms can be counted as CFU/mL
(Sultana et al. 2014). Statistical analytical results of total
aerobic plate count showed in Tables 1 and 2.

The results in Table 1 showed that the imported samples of
three types of meat products had highest value of APC than
local samples and there were significant differences
(P<0.05) bhetween imported and local burger and sausage
samples while there were no significant differences
(P>0.05) between imported and local shawarma samples.

The minced meat samples from local (L1) have mean
value less than the samples of local (L2) so the samples
from L2 had high values of APC than the L1 samples while
kebab from L1 has to mean value more than the samples
from L2 so the kebab samples from L1 have APC than the
samples from L2 highly. There was significant difference
(P<0.05) between L1 and L2 of kebab samples while there
was no significant difference (P>0.05) between L1 and L2
of minced meat samples.

The Total Aerobic Plate Count (APC) reflects the
bacterial contamination and declares the hygienic quality of
meat and chicken products (Younes et al. 2019). As shown
in Table 1, this investigation found bacteria in every type
of meat sampled, but imported meats were more
contaminated than local meats. This may be due to the
lengthy storage period, exposure to thawing and freezing
during preservation or the spread of bacteria in meat,
finally contamination of used tools, and lack of attention to
personal hygiene of workers (Abd EI Tawab et al. 2015).

Hassanein et al. (2020) in their study compared
imported and local frozen meat were their findings reveal
that all of the samples examined, whether they were chilled
or frozen, are unfit for human consumption because of poor
hygiene. Samples of beef burger, luncheon, pastirma, and
sausage were examined by Abbas et al. (2014), who
discovered that each sample was contaminated with a
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different type of microorganism.

The results in Table 2 showed that the imported liver,
breast, thighs and burger had highest value of APC than
that of local samples. The statistical analytical results
revealed significant differences (P<0.05) between imported
and local samples for each type of them. The APC of kebab
samples from L2 is more than the APC of L1 samples and
there was no significant difference (P>0.05) between kebab
samples from Lland L2. We found that imported samples
were significantly more contaminated than local ones
(P<0.05) in the current study's findings (table 2), which
showed that all samples of meat and poultry cuts and
products were contaminated. Slaughtering, cutting, and
freezing of poultry exposed to various physical factors such
as heat and moisture may have caused this result, as could a
failure by manufacturing workers to adhere to health and
hygiene regulations.

A study by Al-Tamimi and AL-Khafaji (2021)
compared the quality of imported frozen poultry meat with
the quality of fresh local poultry meat. Frozen meat, neck,
thigh and breast had the highest viable bacterial counts
compared to fresh meat, breast, thigh and neck. Their
findings showed some discrepancies, but both studies
agreed that imported frozen poultry meat was more
contaminated than local meat. Many researchers have
studied (Bohaychuk et al. 2006; Haleem et al. 2013; Yar et
al. 2020) the microorganisms (spoilage and pathogenic

bacteria) that can be found in both imported and domestic
poultry products.

Preliminary identification of bacteria

Several subcultures were done to obtain pure culture
for identification bacteria. All bacterial isolates have shown
good growth on the Blood agar with different patterns of
hemolysis (Figure 1). The Gram-positive bacteria didn't
grow on the MacConkey agar while the Gram-negative
bacteria grew very well.

Gram stain was showed that Gram-negative bacteria
were most common bacterial strains in meat products
(52%) while Gram-positive bacteria represent (48%). In
poultry samples, Gram stain showed that Gram-positive
bacteria were most bacterial strain (59%) with (41%) the
percentage of Gram-negative bacteria. The forms of
bacteria were ranged from cocci, bacilli and variable
pleomorphic.

Detection of bacteria by molecular techniques

The bacterial universal primer pair specific to
16SrRNA gene fragment was used to identify bacterial
isolates; positive results were recorded for all bacterial
selected with an amplification band corresponding to 1500
bp, confirming that all isolates were bacterial species
(Figure 2). The result is represented in Table 3 which
shows identity percentages ranging from 80-97% to 100%.

Table 1. Statistical analytical results of total Aerobic Plate Count (APC) in the examined samples of meat products (n=50)

Meat products Type Min* Max* Mean + SD*
Burger I 1.72x10%® 3.20x10% 2.52x10%% +1,44x10%
L 8.30x10%? 2.13x10%3 2.32x10%3 v +1,06x10%
Sausage | 5.60x10% 1.92x10%® 3.86x10% b £2,92x10%3
L 2.57x1013 2.98x10%3 2.85x10%3 v +0.16x10%
Minced meat L1 1.12x10%® 8.3x10%? 5.56x10%% +3,10x10%?
L2 2.32x10%3 3.3x10% 2.59x1013 a+0,4x10"3
Shawarma | 1.28x10%® 4.1x10%? 2.78x10% «+1,12x10%®
L 1.25x10%3 6.6x10% 2.99x10%8 a+2,18x10%3
Kebab L1 1.87x10%® 2.91x10% 2.46x10% v £1.81x10%
L2 3.10x10%? 2.67x10"3 1.24x1013 b + 0,19x10%3

Note: SD*: standard deviation of mean, Min*: minimum, Max*: maximum, I: imported, L: local. The value represents (meanz SD),
Vertically similar letters indicate that there are no significant differences (P>0.05), different letters vertically between the values indicate

that there are significant differences (P<0.05)

Table 2. Statistical analytical results of total Aerobic Plate Count (APC) in the examined samples of poultry cuts and products (n=50)

Poultry cuts and products Type Min. Max. Mean + SD*
Liver I 6.90x10% 2.06x10% 1.89x10% b +1,22x10%3
L 8.80x10%? 9.50x10%? 9.2x10%2 b +4,7x10%12
Chest | 2.45x10% 3.73x10% 2.91x10%3 b £2,16x10%3
L 7.80x10%? 2.56x10"3 1.83x1013 b +1,19x1013
Thighs | 2.54x10% 3.00x10% 2.78x10% v +1.26x10%
L 7.30x10%? 2.93x10%3 1.64x10%3 b +0.13x1013
Kebab L1 8.50x10% 2.99x10% 2.09x10%3 « £1,23x10%3
L2 1.97x10'3 2.81x10"3 2.23x101% a +1,49x10%3
Burger | 1.98x10% 3.00x10% 2.59%x10% v +2.07x10%
L 1.55x10'3 2.01x10"3 1.66x10%3 b +1,29x1013

Note: SD*: standard deviation of mean, Min*: minimum, Max*: maximum, |: imported, L: local. The value represents (meant SD),
Vertically similar letters indicate that there are no significant differences (P>0.05), different letters vertically between the values indicate

that there are significant differences (P<0.05)



84 BIODIVERSITAS 23 (1): 81-86, January 2022

Figure 1. A. The bacterial growth on the Blood agar. B. The bacterial growth on the MacConkey agar

M1 M2 M3 M4 M5 M6 M7 M8

1600bp

1500bp

M9 M10 M11'P1 P2 P3 P4 P5 P6 P7

Figure 2. Ethidium bromide-stained gel electrophoresis of the 16s rRNA gene of bacterial strains (1500) lane (L) represents the
molecular ladder (100bp) and lanes (M1-M11) (P1-P7) represents positive PCR results

Table 3. Bacterial identification based on 16S rRNA sequencing
data

Identity .
Code Bacterial strains percent ACC:CS)S'On
age '

95.94% NR-148295.1
99.71% NR-114192.1
98.82% NR-041750.1
99.42% NR-117683.1
96.54% NR-114794.1
95.82% NR-121703.1

M1 Pseudomonas songnenensis

M2 Pseudomonas japonica

M3 Kilebsiella pneumoniae subsp. ozaenae

M4 Klebsiella pneumoniae

M5 Pseudomonas putida strain

M6 Serratia liquefaciens strain

M7 Klebsiella pneumoniae strain 95.62% NR-113702.1

M8  Bacillus licheniformis strain 99.66% NR-165685.1

M9 Pseudomonas plecoglossicida strain 97.98% NR-114226.1

M10 Lysinibacillus boronitolerans strain 94.14% NR-114207.1

M11 Enterobacter hormaechei sub sp.  96.25% NR-126208.1
xiangfangensis

P1  Psychrobacter sanguinis 95.3% NR-117833.1

P2  Aeromonas veronii be.veronii strain 97%  NR-119045.1

P3  Aeromonas veronii be.veronii 83.65% NR-119045.1

P4 Acinetobacter lwoffii strain 97.79% NR-026209.1

P5  Acinetobacter lwoffii strain 98.44% NR-113346.1

P6 Comamonas testosteroni strain 100% NR-029161.2

P7  Methylogaea oryzae strain 80.67% NR-116407.1

The current study was able to record sixteen bacterial
strains in Gene Bank data belong different accession
numbers, the recorded bacterial were Aeromonas veronii,
Pseudomonas plecoglossicida, Acinetobacter  Iwofii,
Aeromonas veronii, Klebsiella pneumoniae, Pseudomonas
japonica, Pseudomonas songnenensis, K. pneumoniae

subsp. ozaenae, Psychrobacter sanguinis, K. pneumoniae
strain, Acinetobacter Iwofii, Lysinibacillus boronitolerans,
Bacillus  licheniformis,  Enterobacter  hormaechei,
Pseudomonas putida strain and Serratia liquefaciens strain
and their accession numbers were (MZ934693.1,
MZ934671.1, MZ931306.1, MZ931286.1, MZ930472.1,
MZ927456.1, MZ927229.1, MZ923509.1, MZ923503.1,
MZ921931.1, MZ920155.1, MZ919358.1, MZ919316.1,
MZ919316.1, MZ913024.1, MZ911849.1) respectively.

The present study results in Table 3 showed the
identification of bacteria byl16S rRNA amplification using
PCR technique. For the confirmation of bacterial species
isolated from frozen meat and poultry products samples,
many studies have used universal primers (16S rRNA) like
(Gwida et al. 2014; Delpiazzo et al. 2021).

Sirghani et al. (2018) evaluated the incidence of
Yersinia enterocolitica in chicken meat by using culture
method on selective media and confirmation by PCR assay
using 16S rRNA gene, they found that due to high accuracy
and speed of PCR assay, it is a good alternative method for
microbiological techniques.

Polymerase Chain Reaction was used by Hameed et al.
(2021) to confirm the presence of Escherichia coli,
Staphylococcus, and Salmonella in raw meat and meat
products samples with varying percentages of 16S rRNA
genes.

Yersinia enterocolitica, Salmonella species, Listeria
monocytogenes, Campylobacter jejuni, Campylobacter
coli, Staphylococcus aureus, Clostridium perfringens,
Bacillus cereus, and Clostridium botulinum were among
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the pathogens isolated by Madoroba et al. (2021) from
meats and meat products, and PCR was used to confirm the
presence of selected bacteria and results provide evidence
of diverse and highly variable microbial communities in
products of animal origin, which is important for food
safety, food labeling, biosecurity, and shelf life-limiting
spoilage by microorganisms.

According to the findings of this study, a number of
previous studies have identified some bacteria that have
been linked to foodborne illness or food spoilage, such as
B. licheniformis (Mikkola et al. 2000), K. pneumoniae
(Shon et al. 2013), Aeromonas veronini (Stratev et al.
2015), and Pseudomonas spp. (lbrahim et al. 2016).
(Gustavsson et al. 2011).

In conclusion, the present study displayed that frozen
foods (meat products and chicken cuts and their products)
contain many bacteria, although local products were
contaminated lower than imported ones. This
contamination might occur inside slaughterhouses and
during the additional processing of meat, as well as the
tools used and workers. Therefore, it is important to
improve the health quality of meat (Ensure that it is fit for
human consumption), whether it is imported or local,
isolation and identification of many pathogens and spoilage
bacteria which cause great public health concern due to its
zoonotic transmission to humans and cause spoilage of
food by changing its taste and smell, that caused the
economic losses in many countries, the results showed the
properties of Monoplex PCR method which it is better than
traditional methods. Moreover, traditional methods should
be replaced by advanced molecular methods, because they
are reliable, fast, sensitive, and labor-saving. The results
recorded the pathogens and spoilage bacterial strains that
might occur for the first time reported in Gene Bank in
Irag.
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