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ABSTRACT

Food borne pathogens are a serious public health problem. Poultry are often associated with food borne disease outbreaks.
The objective of this study was to investigate the distribution of food borne pathogens associated with manipulation of
chicken meat contaminated with Salmonella spp., E. coli, Staphylococcus aureus, Campylobacter spp. and Listeria
monocytogenes. 104 retail chicken meat samples were examined (51 imported frozen chicken meats and 53 local chicken
meats). Salmonella was detected in the percentage of 3.8% (4/104), 1 isolate was S. Kentucky and 3 were S. Magherafelt.
E. coli were isolated with percentage of 35.6% (37/104) with different serotypes. On the other hands isolation of S. aureus
was 27.9% (29/104) revealed from 8 local chicken’s samples and 21 imported frozen chicken’s samples. While
Campylobacter appeared with percentage reached to 4.8% (5/104) after confirmation with PCR, which identified
Campylobacter coli. There is no record for Listeria Monocytogens, but Listeria spp. was present with percentage of 26.9%
(28/104). The identification of typical colonies revealed L. Ivanovi and L. Welshimeri.
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1. INTRODUCTION
Contamination of poultry meat with food borne one of the most important staphylococci species
pathogens remains an important public health issue and the third worldwide cause of the food borne
and adds significantly to the cost of food pathogens reported cases (Tamarapu et al., 2001).
production and healthcare. It is also a possible The presence of any species of Listeria in food is
cause of mortality. Numerically, the most an indicator of poor hygiene. Listeriosis arises
important agents are  Salmonellae  and from food contamination with Listeria causing
Campylobacter spp. (Cavitte, 2003). Salmonella encephalitis, abortion, and septicemia (Dhanashree
normally is found in poultry, which indicated as an et al., 2003). The incidence of Listeria in meats can
important vehicle in food borne diseases inducing be attributed either to fecal contamination during
salmonellosis as one of the most frequently evisceration, or to the actions of food handlers
reported food borne diseases worldwide (WHO/ (Fenlon et al., 1996). The genus Listeria currently
FAO, 2002). Salmonella and Campylobacters has 8 recognized species including L.
survive in the alimentary tract of warm blooded monocytogenes, L. ivanovii, L. seeligeri, L.
animals. Outside, only Salmonella could survive in innocua, L. welshimeri, L. grayi (Johnson et al.,
environment, while Campylobacter appear less 2004), L. marthii (Graves et al., 2010), and L.
well adapted as it needs to grow in high moisture, rocourtiae (Leclercq et al., 2010). Only L.
low oxygen and high temperature than 30°C. Also, monocytogenes and L. ivanovii are pathogenic and
Campylobacter are sensitive to drying, freezing cause listeriosis (Robinson et al., 2000). L.
and thawing which affect on its rate of isolation monocytogenes infects both humans and animals,
from poultry meat (Mbata, 2005). On the other while L. ivanovii is principally an animal pathogen
hands, Escherichia coli are an indicator of fecal that rarely occurs in humans (Low and Donachie,
contamination in poultry meats. Some strains of E. 1997).
coli are highly pathogenic in human and animal. Therefore, the present study was undertaken
People with low immunity are the prime target of to throw the light on some food born bacteria as
the pathogenic strains of E.coli (Akbar and Anal, Salmonella, E. coli, Staph. aureus, Campylobacter
2011). Also, Staphylococcus aureus is considered spp. And Listeria Monocytogenes isolated from
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chicken meat and their public health importance
and to determine the level of contamination in
different chicken meats sample.

2. MATERIALS AND METHODS
2.1. Samples collection:

104 retail meat samples were collected from 51
imported frozen chicken and 53 local slaughtered
chicken from different Cairo and Giza
supermarkets and storage facilities from 2014 to
2015. Samples were transported to the laboratory
in cold ice box for bacterial examination as soon as
possible.

2.2. Bacterial isolation and identification:

All samples were examined bacteriologically
for presence of Salmonella, E .coli, S. aureus,
Listeria monocytogens and Campylobacter Spp.
Isolation and identification of Salmonella, E .coli,
coagulase  positive  Staphylococci, Listeria
monocytogens and Campylobacter Spp. were done
according to standard methods (BAM, 2001;
International organization for standardization
(ISO), 2002; ISO, 2004, 2006; Lee and Nolan,
2008) respectively.

Serological identification of Salmonella was
done according to ISO (2014) for the determination
of Somatic (O) and Flagellar (H) antigens using
Salmonellae antiserum (DENKA SEIKEN Co.,
Japan) and (SIFIN Co., Germany) and serological
typing of Somatic (O) antigens of E.coli was
carried out according to Lee et al. (2009) using
(DENKA SEIKEN Co., Japan) antiserum. Api for

Listeria (BioMérieux®, France) for identification
of Listeria strains which have the same
characteristic shape as L. monocytogens on ALOA
agar

2.3. Conventional PCR technique:
2.3.1. Extraction:

DNA of enriched samples was extracted using
commercially available kit, QIAamp DNA Mini
Kit, Catalogue no.51304.

2.3.2. PCR amplification:

23S rRNA, hipO and glyA genes were amplified
according to refernces mentioned in Table (1).
Primers were utilized in a 25ul reaction containing
12.5 pl of EmeraldAmp Max PCR Master Mix
(Takara, Japan), 1 pl of each primer of 20 pmol
concentrations, 4.5 pl of water, and 6 pl of
template. The reactions were performed in a
Biometra T3 thermal cycler.

2.3.3. Analysis of the PCR Products:

The products of PCR were separated by
electrophoresis on 1 % agarose gel (Applichem,
Germany, GmbH) in 1x TBE buffer at room
temperature using gradients of 5V/cm. For gel
analysis, 15 pl of the PCR products were loaded in
each gel slot. A 100 bp and 100 bp plus DNA
Ladder (Qiagen, Germany, GmbH) were used to
determine the fragment sizes. The gel was
photographed by a gel documentation system
(Alpha Innotech, Biometra) and the data was
analyzed through computer software.

Table (1): Design of primers and the size of amplified products required for detecting the tested genes.

Target gene Primer sequence (5'-3") Amplicon (bp) References
Campylobacter 23S rRNA F: TATACCGGTAAGGAGTGCTGGAG 650 b
R: ATCAATTAACCTTCGAGCACCG p
C. jejuni F: ACTTCTTTATTGCTTGCTGC
hipO R: GCCACAACAAGTAAAGAAGC 323 bp (Wang et al., 2002)
C. coli F: GTAAAACCAAAGCTTATCGTG 126 b
glyA R: TCCAGCAATGTGTGCAATG P
3. RESULTS chicken isolates. While isolate of imported chicken

Bacteriological examination of 104 retail meat
samples (51 imported frozen chickens and 53 local
slaughtered chickens) for detection of most food
poisoning  bacteria in  chicken including
Salmonella, E. coli, S. aureus, Campylobacter and
Listeria Monocytogens are shown in Table (2). The
percentage of Salmonella isolation were 3.8%
(4/104) detected in 3 samples from local chickens
and 1 from imported chickens. Serological
identification of positive isolates showed S.
Magherafelt (08,20) (H i; 1, w) in the 3 local meat
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sample was S. Kentucky (08,20) (H i; z). E. coli
were isolated with percentage of 35.6% (37/104)
resulted from 17 isolates from local chickens and
20 isolates from imported chickens with
serological identification appeared different
serotypes as shown in Table (3). On the other
hands, S. aureus isolation percentage was 27.9%
(29/104) resulted from 8 local chickens' samples
and 21 imported chicken’s samples. While
Campylobacter showed low isolation, percentage
reached to 1.9% (1/51). On the other hands, this
percentage was changed when the samples from



enriched Bolton broth confirmed using PCR to be
4.8% (5/104) as shown in Photo (1). All positive
results were from samples of imported chickens,
and identified as Campylobacter coli using PCR as
shown in Photo (2).

No record for Listeria Monocytogens isolation,
instead of it we found 26.9% (28/104) Listeria spp.
In local chicken samples, 19 isolates and in
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imported chickens was 9 isolates were positive.
Only 3 isolates from imported chicken showed the
same character of L. Monocytogens in ALOA
media, with identification of these 3 isolates as 2
isolates L. Ivanovi (identified no. 2660 and 2020)
and one isolates L. Welshimeri (identified no.
2061) using api for listeria as shown in photo (3).

Table (2): The result of bacterial pathogens appeared in examined samples.

Samples Salmonella E. coli S. aureus Campylobacter Listeria Monocytogens
No. (%) No. (%) No. (%) No. (%) No. (%)

Local chickens (n=53) 3(5.7) 17(32.1) 8(15.1) 0(0) 0(0)

Imported chickens (n=51) 1 (1.9) 20(39.2) 21(41.2) 5(9.8) 0(0)

Total 4(3.8) 37(35.6) 29(27.9) 5(4.8) 0(0)

Table (3): Serological identification for E. coli isolates.

Local chicken meat isolates (No.=17) Imported frozen chicken (No.= 20)

Serotypes No. of isolates Serotypes No. of isolates
Poly 2 - O55 2 Poly 2 - 044 1
Poly 2 - 0125 1 Poly 2 - 0126 1
Poly 4 - 027 1 Poly 2 - 0146 1
Poly 5 - 020 2 Poly3-0114 1
Poly 6 - O8 2 Poly 3-0142 1
Poly 6 - 0169 1 Poly 4 - 06 1
Poly 8 - 029 2 Poly 5 - 025 1
Poly 8 - 0152 1 Poly 6 - O15 5
Poly 8 - O164 1 Poly 6 - O8 2
Poly 7- 0112 ac 1
Untypable 4 Poly 8 - O152 1
Untypable 4

Photo (1): molecular identification of Campylobacter spp. using 23S rRNA gene at 650 bp.

Lane 11: the ladder 100+ (Qiagen).

Lane 10: positive control of campylobacter spp.
Lane 22: negative control.
Lane 12, 13 and 15: positive pooled samples at 650 bp.
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Photo (2): amplification of the hipO and glyA genes of Campylobacter jujeni and coli, positive amplification
appeared at 323 bp and 126 bp respectively, lane 1: negative control, lane 2: the positive control C. jujeni and
C. coli. lane 3: the ladder 100+ (Qiagen). Lane 4,5, 6, 7 and 8: positive for C. coli

Photo (3): api Listeria showed identification no. 2020 of L. ivanovi.

4. DISCUSSION

The present study demonstrated that five major
pathogenic bacteria were present in retail raw meat
products (local and imported) obtained from
supermarkets in Cairo and Giza, Egypt and storage
facilities. As described by Mulder and Schlundt
(1999) who mentioned that the chicken meats
could be contaminated with a variety of potentially
pathogenic food borne pathogens that may cause
human illness such as Salmonella, Campylobacter,
Staphylococcus aureus, Escherichia coli and
Listeria.

In the present study, Salmonella isolation were
3.8% (4/104) revealed from 3 (5.7%) were S.
Magherafelt from local chickens and 1(1.9%) were
S. Kentucky from imported chickens. Similarly,
Zhao et al. (2001) who isolated Salmonella in 4.2%
from 212 chicken meat samples. Other show higher
percentage of isolation as 8.3% of 60 poultry
carcasses by Shanmugasamy et al. (2011), in
Ethiopia the study conducted by Todd (1999)
showed the incidence of Salmonella spp.
contamination in retail chicken to be 13.3%. Also,
Molla and Mesfin (2003) reported Salmonella in
chicken meat (15.4%), which identified as S.
Braenderup, which was the most frequent followed
by S. Typhimurium. Dhaher et al. (2011) reported
rate of 24.76% and Alali et al. (2012) with
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prevalence 27% in chicken meat in Russia
Federation. Adeyanju and Ishola (2014) obtained
32.1% (17/53) Salmonella contamination from
retail chicken samples. While, Abdellah et al.
(2009) reported Salmonella in chicken meat and
giblets, 4 different serotypes were identified the S.
Typhimurium (40.35%) that was the most frequent.
In Dakar Cardinale et al. (2003) examined 300
retail chicken carcasses for prevalence of
Salmonella which revealed 96 (32%) were
positive. The most prominent Salmonella serovars
were S. Hadar (40) and S. Brancaster (20) while,
S. Kentukey were (8) isolates. Other authors as
Yassin and El-Gammal (2016) isolated Salmonella
spp. with a percentage of 18%. Furthermore, the
serological identification of the obtained isolates
revealed the presence of S. Typhimurium (6%), S.
Enteritidis (4%), S. Kentucky (4%), S. Molade
(2%) and S. Infants (2%).

E. coli were isolated with percentage of 35.6%
(37/104) from 17 local chicken’s meat and 20 from
imported frozen chickens with serological
identification appeared different serotypes. Near to
this percentage Zhao et al. (2001) isolated E. coli
from contaminated carcasses with percentage
(38.7%). While Adeyanju and Ishola (2014)
reported 47.2% (25/53) E. coli isolation. While, in
Kafr elshiekh Governorate Yassin and El-Gammal
(2016) detected E. coli in 12% of 50 examined
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samples, and the serological identification of the
obtained isolates revealed the presence of the
following serotypes O78, O103:H2, O1:H7 and
O125:H21.

S. aureus isolation percentage was 27.9%
(29/104) revealed from 8 local chicken’s samples
and 21 imported frozen chicken’s samples. Nearly
similar results were detected by Momtaz et al.
(2013) who isolated staph. aureus at a rate of
22.77%. Higher incidence were obtained by Amin
(2008); Kozacinski et al. (2006) and Mohammed
(2013) at incidence of 30.03%, 37%, and 32%
respectively. While Yassin and El-Gammal (2016)
showed 20% (10/50) of the examined samples
contained Staph. aureus.

Campylobacter  showed low  isolation
percentage reached to 1.9% (1/51), while this
percentage was changed when confirmed the
samples from enriched Bolton broth using PCR to
4.8% (5/104). All Campylobacter spp. were
Campylobacter coli from imported chicken
samples. Similar to our finding, Grittil etal. (2011)
clarified that the Campylobacter is extremely
susceptible to a variety of environmental stresses;
hence the difficulty to establish cultures of the
microorganism in the laboratory. In addition, it has
been shown to decline in refrigerated and frozen
foods. So, the chilled or frozen poultry meat
samples using ISO 10272-1:2006 and confirmed
by PCR assay show no incidence of
Campylobacter spp. Which indicated that the
presence rate of Campylobacter in chilled and
frozen poultry meat samples were lower. In
contrary, Zhao et al. (2001) who reported that the
chicken was the most frequently contaminated with
Campylobacter (70.7%). In Dakar retail chicken
carcasses were examined by Cardinale et al. (2003)
with prevalence of Campylobacter spp. from
168/300 (56%) of the samples. C. jejuni was more
frequently isolated (59%) than C. coli (27%).

Listeria spp. isolation was 26.9% (28/104) from
local chicken samples 19 isolates and from
imported frozen chickens was 9 isolates. While, no
record for Listeria Monocytogens isolation. Only 3
isolates from imported chicken showed the same
character of L. Monocytogens in ALOA media,
with identification of these 3 isolates appeared 2
isolates L. Ivanovi and one isolate was L.
Welshimeri by api confirmation. Similarly, seven
articles met the inclusion criteria; however, no
reports of L. monocytogenes were obtained
(Mercado et al., 2012). Also, Dhanashree et al.
(2003) reported the absence of L. monocytogenes
from raw chicken samples in India and Pelisser et
al. (2001) mentioned that the occurrence of Listeria
species in refrigerated chicken carcasses was
occurred in 21/48 (43.7%) samples. While Ismaiel
et al. (2014) isolated listeria spp. from frozen
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chicken meat with percentage 1 (3.33%) identified
as L. innocua and L. grayi in one sample and no L.
monocytogens were present. Waldroup (1996)
found that there was a variation in incidence
ranging from 2 to 94% for the isolation of Listeria
species from chicken depending upon the country
of origin and the method employed for isolation.

5. CONCLUSION

Raw retail chicken meats (frozen and chilled)
were potential vehicles for transmitting food-borne
diseases, and our findings stress the need for
increased implementation of hazard analysis of
critical control point (HACCP) in local products
and examined the imported frozen chickens to
provide safety food for consumer.
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