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Abstract

The objectives of this study were: i) to isolate Listeria spp. and Listeria monocytogenes in broiler wing meat samples, ii) to
confirm the isolates by PCR, based on prs and hly A gene sequences, iii) to determine the seasonal and monthly distribution
of the isolates. A total of 120 broiler wing meat samples (60 packaged pieces wrapped using strech film in styrofoam plates
and 60 unpackaged pieces) bought from different markets in Hatay province were analysed. Listeria spp. was isolated from
57 (47.5%) out of 120 samples. Fifty-four, out of 57 Listeria spp. isolates were identified as L. monocytogenes. L. monocytogenes
was isolated from the samples collected during the spring, winter, summer, and autumn at the levels 0f 26.6%, 40%, 53.3%, 60%,
respectively. In this study, the isolation rates were found to be the highest in autumn, while the isolation rates were found to be
the lowest in spring. As a consequence, high prevalence of Listeria spp. and L. monocytogenes in poultry wing meat samples may
pose a risk for human health. We consider that with obeying the rules of good hygiene practices (GHP), good manufacturing
practices (GMP) and HACCP can minimize the contamination with Listeria spp.
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Practical Application: Taking hygienic measures in broiler flocks at farm level may minimize the contamination with Listeria.

1 Introduction

Poultry meat (broiler wing meat), as a protein resource, is a
significant element of barbecue culture in Turkey. A significant
amount of poultry meat by means of wing meat is consumed by
barbecuing especially in summer, spring and autumn months.
Poultry meat also has an important place in the kitchen because
of its quick preparation and easy service in addition to its
cheaper price in comparison with red meat. Poultry meat comes
into prominence as a solution for the shortage of red meat
beacause of the rapid population growth and the problems of
bovine breeding in Turkey during the last decade. Investments
in the poultry meat sector are increasing day by day related to
the lack of red meat production. Consequently small, medium
and large scale breeding units and broiler slaughterhouses in
the developed areas of Turkey have been established and is still
being established. Turkish Poultry Meat Producers and Breeders
Association (2013) stated that the production of chicken meat
in Turkey was 1.687 thousand tons in 2012 and there are more
than 12.000 broiler establishments.

Microbial contaminations which can occur as a result of
wrong techniques during poultry slaughtering process, defective
cutting practices and insufficient sanitation programmes can
pose risk in terms of human health. Regarding microbial
contamination of food, researches done for the detection of
Listeria monocytogenes in different foods (Colak et al., 2007;
Elmali et al., 2013; Holko et al., 2002; Kalorey et al., 2005;
Kiling, 2001; Sireli & Giiciikoglu, 2008) showed that those foods
were substantially contaminated with the bacterium which can
have clinical courses of meningitis, meningoencephalitis, and

septicemia in human body in addition to the characteristics
of L. monocytogenes such as invasion in neutrophiles and
macrophages (Marquis et al., 1995; Sibelius et al., 1999), high
resistance against heat treatment, its vital activity in high salt
concentrations, being psychrotroph and multiplying in aerob
and anaerob conditions. Listeriolysin-O (LLO), a hemolysin, is
one of the important pathogenicity factors of L. monocytogenes
and hlyA gene is responsible for encoding this pathogenicity
factor. Phospholipases and internalins can be counted as other
virulence factors of the bacterium (Swaminathan et al., 2007).
Newborn babies, pregnant women, people with repressed
immune system, infants and elders are in high-risk group for
Listeria infections (Erol, 2007).

Broiler wing meat is an essential element of the barbecue
culture in Turkey and can pose a risk as a result of insuflicient
heat treatment or cross contamination between contaminated
meat and salad or other foods.

In this study, we aimed i) to isolate Listeria spp. and
L. monocytogenes in broiler wing meat samples, ii) to confirm the
isolates by PCR, based on prs and hly A gene sequences, iii) to
determine the seasonal and monthly distribution of the isolates.

2 Materials and methods
2.1 Sample collection

Broiler wing meat samples were purchased from different
markets in Hatay province and analysed microbiologically on
the same day.
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To monitor monthly and seasonal distribution, 10 samples
(5 packaged pieces, wrapped in styrofoam plates using strech film
and 5 unpackaged pieces) were collected during every month,
and analysed in terms of Listeria spp., and L. monocytogenes.
A total of 120 pieces of poultry meat samples (60 packaged pieces,
wrapped in styrofoam plates using strech film and 60 unpackaged
pieces) were used as materials.

Results were evaluated based on monthly (June-July-August;
September-October-November; December-January-February;
March-April-May), and seasonally (Summer, Autumn, Winter,
Spring) to determine the distribution of the isolates in the samples
whether they are packaged or unpackaged.

2.2 Reference strain

L. monocytogenes ATCC 19111 was used as a positive
control in this study.

2.3 Microbiological analysis

From each sample, 25 g was added to 225 mL of ONE-broth
Listeria (Oxoid, Basingstoke, Hampshire, England) and incubated
aerobically at 30 °C for 22-26 hours. Then, 0.1 mL of enrichment
broth cultures was inoculated on Brilliance Listeria Agar plates
(Oxoid) using spread plate method and incubated at 37 °C for
22-26 h. Green-blue colonies surrounded by zones on the agar
plate were evaluated as suspicious Listeria spp., and Listeria
monocytogenes (Oxoid, 2012). Gram staining, rhamnose and
xylose sugar, and CAMP (Christie Atkins Munch-Petersen) tests
were performed on the suspicious colonies (Harrigan, 1998).

2.4 PCR analysis

In the study, specific primers were used to detect prs gene
for genus identification, and hlyA gene for L. monocytogenes.
For Listeria spp. and L. monocytogenes, primer sequences used
in the study were 5'-GCTGAAGAGATTGCGAAAGAAG-3'5"-
CAAAGAAACCTTGGATTTGCGG-3" (Doijad et al., 2011);
PCRGO:5'-GAA TGT AAA CTT CGG CGC AAT
CAG-3"; PCRDO:5'-GCC GTC GAT GAT TTG AAC TTC
ATC-3"(Bohnert et al., 1992), respectively.

A commercially available kit (Nucleic Acid Extraction
Kit, GF-1, Vivantis, Malaysia) was used for DNA extraction.
Extraction was done as described in the protocol. The PCR was
performed in a total volume of 50 pL containing 1xPCR buffer
(Sigma- Aldrich), 1.5 mM MgCl, (Sigma-Aldrich), 200 uM
of each deoxynucleotide, 0.50 uM of primers, 1 U Tag DNA
polymerase (Sigma-Aldrich), and 10 uL template DNA.

Amplification phases carried out were initial denaturation
at 98 °C for 30 s, and then 30 cycles of denaturation at 98 °C for
7 s, annealing at 60 °C for 20 s, extension at 72 °C for 20 s, and
then the final extension at 72 °C for 7 min (Boeco, Hamburg,
Germany). Amplification products were detected by agarose gel
(1.5%) electrophoresis performed at 120 V for 40 min (Cleaver,
CS-300V, England) and visualised under UV transillumination
(UVP, Upland, USA).
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2.5 Statistical analysis

The nonparametric test (Kruskal-Wallis H test) was performed
for determining the significance of differences between the results
of monthly (June-July-August; September-October-November;
December-January-February; March-April-May) and seasonal
(Summer, Autumun, Winter, and Spring) distribution of the
isolates.

3 Results and discussion

This study was carried out in Laboratory of Food
Hygiene and Technology and Central Laboratory of Faculty
of Veterinary Medicine, Mustafa Kemal University between
June 2012 and May 2013. The monthly (June-July-August;
September-October-November; December-January-February;
March-April-May) and seasonal (Summer, Autumun, Winter,
and Spring) distributions of the isolates and the electrophorese
image of L. monocytogenes, and Listeria spp. strains are shown
in Table 1, Figure 1, and Figure 2, respectively.

Listeria spp. was isolated from 57 (47.5%) out of 120 samples
and 54 (94.7%) of the 57 isolates were identified as L. monocytogenes.

In the present study, L. monocytogenes was isolated at the
levels of 60.0% (9/15), 73.3% (11/15), 33.3% (5/15) and 13.3%
(2/15) from the packaged samples collected in summer, autumn,
winter and spring, respectively. L. monocytogenes was detected

388 bp

Figure 1. Electrophorese image of hlyA positive L. monocytogenes
isolates. M: 100 bp DNA marker (Axygen), line 1: Positive control,
lines 2-5: HIyA positive isolates, line 6: Negative control.

370 bp

Figure 2. Electrophorese image of prs positive Listeria spp.. isolates.
M: 100 bp DNA marker (Axygen), line 1: Positive control, line 2:
Negative control, lines 3-8: Prs positive isolates.
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Table 1. The monthly and seasonal distribution of L. monocytogenes and and other Listeria spp.

L. monocytogenes Other Listeria spp.
Unpackaged Packaged sample Unpackaged Packaged
Months/Seasons - s.ample — Total sample - s.amp le - s'amp le Total sample
Positive sample/ Positive sample/ Positive sample/ Positive sample/
Analysed sample  Analysed sample Analysed sample  Analysed sample
June -2012 4/5 2/5 6/10 0/5 0/5 0/10
July-2012 2/5 3/5 5/10 0/5 0/5 0/10
August-2012 1/5 4/5 5/10 0/5 0/5 0/10
-Summer 7/15 9/15 16/30 0/15 0/15 0/30
September-2012 1/5 4/5 5/10 0/5 0/5 0/10
October-2012 2/5 4/5 6/10 0/5 0/5 0/10
November-2012 4/5 3/5 7/10 0/5 0/5 0/10
—-Autumn 7/15 11/15 18/30 0/15 0/15 0/30
December-2012 3/5 1/5 4/10 0/5 0/5 0/10
January-2013 3/5 1/5 4/10 0/5 0/5 0/10
February-2013 1/5 3/5 4/10 0/5 0/5 0/10
-Winter 7/15 5/15 12/30 0/15 0/15 0/30
March-2013 3/5 0/5 3/10 1/5 1/5 2/10
April-2013 1/5 1/5 2/10 0/5 0/5 0/10
May-2013 2/5 1/5 3/10 1/5 0/5 1/10
-Spring 6/15 2/15 8/30 2/15 1/15 3/30
Total 27/60 27/60 54/120 2/60 1/60 3/120

at the level of 46.6% from the unpackaged samples collected in
summer, autumn and winter, while it was 40.0% (6/15) in spring.

In the evaluation of the isolates according to the seasons;
L. monocytogenes was isolated and identified from 16 (53.3%)
out of 30 samples (15 unpackaged+15 packaged) collected
during summer; 7 (46.6%) out of 15 samples offered for sale as
unpackaged and 9 (60%) out of 15 samples offered for sale in
the straphor plates wrapped in stretch film.

In the samples collected between September 2012-November
2012 (Autumn season), L. monocytogenes was isolated and identified
from 18 (60%) out of 30 samples (15 unpackaged+15 packaged);
7 (46.6%) out of 15 unpackaged samples, and 11 (73.3%) out of
15 packaged samples.

In winter season (between December 2012-January 2013),
the numbers of L. monocytogenes isolated from 30 samples were
found to be 12 (40%); 7 (46.6%) out of 15 unpackaged samples,
and 5 (33.3%) out of 15 packaged samples.

Finally, L. monocytogenes was isolated and identified from
8 (26.6%) out of 30 samples between March 2013-May 2013
(Spring season); 6 (40%) out of 15 unpackaged samples, and 2
(13.3%) out of 15 packaged samples.

In the comparison of the results in terms of seasons,
L. monocytogenes was isolated and identified at the rates 0f 26.6%,
40%, 53.3%, and 60% in spring, winter, summer, and autumn,
respectively. The highest rate was found during the autumn,
while the lowest isolation rate was in spring.

Based on the seasonal or monthly prevalences of L. monocytogenes
determined in this study, the differences between the packaged
and unpackaged samples were not statistically significant, while
a statistical difference (p<0.01) was determined in the packaged
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samples between the seasons, but no significant differences
(p>0.05) were determined between the months in the samples.

Vasilev et al. (2010) stated that L. monocytogenes was isolated
from 27% of the broiler carcasses in Israel betweeen 1998-2007.
Bilir Ormanci et al. (2008) found 23 (12.7%) of the analysed
180 turkey meat samples being contaminated with L. monocytogenes.
The results of these two studies are proportionately lower than
the results gathered in this study. Research period of Vasilev et al.
(2010), however, lasted longer than our study period while the
research period of Bilir Ormanci et al. (2008) was shorter. These
differences in the results may related to research time.

Osaili et al. (2011) stated that Listeria spp. was isolated from
160 pieces of raw broiler samples and 15 (9.4%) of these were
identified as L. monocytogenes. Another researcher Soultos et al.
(2003) isolated Listeria spp. from 48% (38/80) of the broiler
meat samples, and 14 (18%) of these samples were determined
as L. monocytogenes whereas Capita et al. (2001) found Listeria
spp. in the 95% of the 100 broiler carcasses, and L. monocytogenes
was identified from 15% of the samples.

Meyer et al. (2012) found Listeria spp. at the level of 6%
from 300 pieces of ready-to-eat broiler meat according to ISO
11290-2;2005 protocol. Considering the results of Osaili et al.
(2011) and Soultos et al. (2003) regarding Listeria spp., approximate
values to our study were observed and they were very low in
terms of L. monocytogenes while the rate of Listeria spp. found
by Capita et al. (2001) were very high in comparison with our
results. The highly low rates of L. monocytogenes in the studies
of Osaili et al. (2011), Soultos et al. (2003), Meyer et al. (2012)
and Capita et al. (2001) in comparison with our study may be
related to the microbial profile of poultry houses, cleanliness and
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hygienic conditions applied in the poultry slaughters, personal
hygenie and low level of cross contamination.

4 Conclusion

Listeria is the bacterium that does listeriosis in human.
L. monocytogenes causes meningitis and septicemia in humans and
also, leads to high rates of death in immunosuppressed individuals.
Because of this bacteria can survive for long periods of time in
the environment, and can grow at refrigerator temperature, this
makes difficult to control foodborne listerial infections.

Our results indicated the high prevalence of Listeria spp. and
L. monocytogenes in broiler wing meat samples. The severity and
case-fatality of the disease require appropriate preventive measures.
Therefore, taking hygienic measures at farm and slaughterhouse
level may play an important role in terms of controlling the
contamination with Listeria. We consider that with obeying the
rules of good hygiene practices (GHP), good manufacturing
practices (GMP) and HACCP in the manufacturing process
and slaughterhouses can substantially decrease the prevalence
of Listeria spp. which can pose a risk for human health.
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