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Abstract

A total number of 100 samples from ten random broiler chicken carcasses (breast and thigh) were
collected from an automatic poultry slaughtering plant in Ismailia city, Egypt. The mean values of
Enterobacteriacae count were 5.9x104+9.7x103 cfu/g and 7.1x 104 £+ 1.1x104 cfu/g for chicken breast and
thigh samples respectively. The prevalence of E.coli were 12% and 9% breast and thigh samples examined,
respectively. They are serologically identified as 33.35 and 22.2% O;s7:H; (EHEC) , 16.6% and 11.1% 0114:H21
(EPEC), 16.6% and 33.3 %0127:H6 (ETEC) , 0% and 0% 0126 (ETEC) and 33.3% and 0% 026 (EHEC) for
breast and thigh samples, respectively. The incidence of E.coli Ois7,:H; was 100% in both serological and PCR
methods from biochemical positive £.coli samples. Culture is specific and cheap whereas PCR is sensitive and
expensive, hence, we recommend both culture and molecular methods, which improve sensitivity and
specificity, to enhance detection of foodborne pathogens including E£.coli.
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Introduction

Chicken meat is one of the most popular foods
among developed and developing countries .It contains
essential amino acids, minerals including sodium,
potassium calcium, iron, phosphorous besides, and
traces of vitamins such as vitamin B12 and niacin
required for growth and carry on lifel.

Chicken meat is a common source of pathogenic
bacteria such as Escherichia coli*.

Poultry meat is an ideal medium for bacterial
growth and is known to harbor a large number of
bacteria that are pathogenic to human. Typically,
contamination with bacteria occur in low sanitation
levels, and only pose a threat to the consumer if the
product is not handled.

Escherichia coli is considered as a commensal in
the alimentary tract of domestic and wild animals as well
as man. E. coli is one of the important food borne
pathogen of public health interest incriminated in poultry
meat worldwide®. £ coli 0157:H7 has the ability to
tolerate acidic condition of the stomach, The infective
dose of £.coli 0157:H7 ranges from 10 to 100 cells /g*.

The detection of foodborne pathogens using
conventional culture methods have been considered as
the “gold standard” for the isolation and identification of
foodborne bacterial pathogens®. Culture steps include
nonselective  enrichment,  selective  enrichment,
selective/differential plating, morphological, biochemical
and serological confirmation. Culture isolation and
identification is known to be specific and inexpensive,
but method is labor-intensive and time-consuming,
because it require at least, three working days to
produce a negative result and five to ten working days
for confirming positive results. Moreover, due to
environmental factors, variations in gene expression of
microorganisms can occur and may affect the results of
biochemical tests. Viable but non cultivable cells are not
detected by the conventional cultural methods®.

Polymerase chain reaction (PCR) is a method
used for the /n vitro enzymatic synthesis of specific DNA
sequences by Taq or other thermo resistant DNA
polymerases. PCR uses oligonucleotide primers that are
usually 20-30 nucleotides in length and whose sequence
is homologous to the ends of the genomic DNA region to
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be amplified. The method is performed in repeated
cycles, so that the products of one cycle serve as the
DNA template for the next cycle, doubling the number of
target DNA copies in each cycle’. PCR represents a rapid
procedure with high sensitivity and specificity for the
immediate detection and identification of specific
pathogenic bacteria from different food materials®.

Material and Methods
Collection of Samples

A total of 100 samples from ten random broiler
chicken carcasses (about 2kg in weight) were collected
after complete preparation involving (washing in achiller,
slaughtering, scalding, defeathering and evisceration), at
an automatic poultry slaughtering plant in Ismailia city,
Egypt. The samples were kept separately in plastic bags,
and transported immediately to the laboratory in an
insulated ice box under aseptic conditions.

Bacteriological Examination
Conventional Recovery Method's
Preparation of Samples

The samples were prepared according to the
technique recommended ICMSF.

Twenty-five grams of a samples was taken by
sterile scissors and forceps after surface sterilization by
hot spatula, then transferred to sterile polyethylene
bags, to which 225 ml of 0.1% of sterile buffered
peptone water (0.1%) was aseptically added. Each
sample was then homogenized for 2 minutes at 2500
r.p.m. using a sterile homogenizer to achieve 1/10
dilution. The homogenate was allowed to stand for 15
minutes at room temperature. One ml from such dilution
was transferred to a second sterile tube containing 9 ml
sterile buffered peptone water and mixed well. Further
decimal serial dilutions were prepared accordingly. This
samples of all groups were subjected to the following
examination.

Determination of aerobic plate count!®: was
conducted: using standard plate count agar media.
While, Determination of Enterobacteriaceae count' was
conducted :using violet red bile glucose agar media
(VRBG). Isolation and Identification of E.coli'’: using
MacConkey broth and Eosin Methylene blue plates. The
metallic green colonies were picked up and identified
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biochemically and serologically.
Polymerase Chain Reaction (PCR)

For confirmation of isolated strains and for
detection of shiga toxin1 and shiga toxin2 >4,

DNA Extraction

DNA extraction from samples was performed
using the QIAamp DNA Mini kit (Qiagen, Germany,
GmbH) according to manufacturer’s recommendations
with modifications. Briefly, 200 pl of the sample
suspension was incubated with 10 pl of proteinase K and
200 pl of lysis buffer at 56°C for 10 min. After
incubation, 200 pl of 100% ethanol was added to the
lysate. The sample was then washed and centrifuged
following the manufacturer’s recommendations. Nucleic
acid was eluted with 100 pl of elution buffer.

Oligonucleotide Primer

Primers used were supplied from Metabion
(Germany) (Table 1)

PCR Amplification

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
concentration, 4.5 pl of water, and 6 pl of DNA
template. The reaction was performed in an Applied
biosystem 2720 thermal cycler.

Analysis of the PCR Products.

The products of PCR were separated by
electrophoresis on 1.5% agarose gel (Applichem,
Germany, GmbH) in 1x TBE buffer at room temperature
using gradients of 5V/cm. For gel analysis, 20 ul of the
products was loaded in each gel slot. Generuler 100 bp
ladder (Fermentas, Germany) was used to determine
fragment sizes. The gel was photographed by a gel
documentation system (Alpha Innotech, Biometra) and
the data was analyzed through computer software.

Statistical Analysis

All  the obtained results were evaluated
statistically using Analysis of variance ("Anova test)
statistic “1°.

Results

The initial (cfu/g) mean values of aerobic plate
count of fresh chicken breast and thigh samples were
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5.1x10* +3.2x10* cfu/g and 6.1x10°+5.6x10° cfu/g
respectively (Table2). The initial (cfu/g) mean values of
total Enterobacteriaceae count of fresh chicken breast
and thigh samples were 5.9x10*£9.7x10% cfu/g (Table
3).E.coli was isolated from 12% and 18% of the
examined fresh chicken breast and thigh samples
respectively (Table 4). Using serology, £.coli serogroups
isolated from breast samples were 2 (33.3%) 0157:H7
(EHEC), 1 (16.6%) O114:H21 (EPEC), 1(16.6%)
0127:H6 (ETEC), and 2 (33.3%) belonged to 026
(EHEC) (Table 5).

Similarly, £.cloiisolates from thigh samples were
2(22.2%) 0157:H7 (EHEC), 1(11.1) 0114:H21 (EPEC), 3
(33.3) 0127:H6 (ETEC), and 3(33.3) belonged to 0126
(ETEC) .All 100% of the identified Ecoli O;s; isolates
from chicken meat samples were positive by PCR (Table
6, Figure 1).

Discussion

Aerobic Plate Count gives an idea about the
hygienic measures applied during processing to helps in
the determination of the keeping quality of the poultry
carcasses. Similar results were reported ¥ for chicken
thigh samples for where APC was 2.5x105 cfu/g and 8
for breast samples where APC was 243.90x104cfu/g and
69.60 x104cfu/g. On the other hand, higher counts
were reported ¥ with values of 3.38x106+1.02x108cfu/
g. Aerobic plate counts were 1.75x105+£1.6x105cfu/g in
freshly  slaughtered  breast meat  samples®.
Comparatively, lower counts were reported by*!where
APC was 4.2 x10? cfu/g in raw chicken breast samples
Similarly, it was found that APC in examined chicken
thigh samples were 6.84x104 +1.65x104cfu/g 2.

Total Enterobacteriaceae Count (TEC)

Enterobacteriaeace count is more frequently
used to assess enteric contamination. Nearly similar
results were reported by which Enterobacteriacace
counts were 5.26x104 in examined chicken
breast muscle samples . In a similar study it was
reported that  Enterobacteriacace counts were
9.5x10%4+0.9x104cfu/g in examined chicken breast
samples®. In  addition, higher  counts  of
Enterobacteriacae counts were reported (3.9 x105 and
3x105 cfu/g, respectively)?* in chicken thighs and breast
samples tested microbiologically?®. Another investigator
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Table 1 .Primers sequences, target genes, amplicon sizes and cycling conditions.
S Final
. Amplified | Primary Amplification (35 cycles) extension
Target Primers
gene sequences segment | denatur- Reference
i Secondar
(bp) ation y Annealing | Extension
denaturation
GCGCTGTC
GAGTTCTA
E.coli TCGAGC 0 0 0 0 o
94°C 94°C 57°C 72°C 72°C
0157:H7 | CAAC- 625 S m 30 40 45 10 mi 1
fic GGTGACTT min. sec. sec. sec. min.
TATCGCCA
TTCC
Table 2. Total aerobic plate count (APC) of examined chicken samples (n =100).
Total aerobic count (n=100)
Chicken meat samples | positive samples Count C.F.U./g
No. % Min. Max. Mean + SE
Chicken breasts 50 100 3.5x10° | 7.2x10° 5.1x10% £3.2x10*
Chicken thighs 50 100 4.6x10* | 8.8x10° 6.1x10° £5.6x10°

Table 3. Total Enterobacteriace count (APC) of examined chicken samples (n =50).

Total Enterobacteriacae count (n=48)

Chicken meat samples

Positive samples

Count C.F.U./g

No. % Min. Max. Mean *+ SE
Chicken breasts 21 42 3.1x10% | 8.2x10* 5.9x10%+9.7x10°
Chicken thighs 27 54 5.4x10* | 9.6x10" 7.1x10*+1.1x10*
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Table 4. Prevalence of micro- organisms isolated from examined chicken samples (n =50).

Examined chicken samples (n=50)
Micro oragnisms Chicken breasts Chicken thighs
No. %* No. %*
Staphylococcus aureus 5 10 2 4
Salmonella 7 14 4 8
Escherichia coli 6 12 9 18
Klebsiella sp. 0 2 4
Enterobacter sp. 2 1
Proteus sp 1 1
Shigella sp. 1 2 0 0
Clostridium perfringens 8 16 5 10
total 30 60 24 48

*percent calculated according to total number of samples

Table 5. serotyping of E. coli spp. isolated from examined chicken samples (n =50).

Examined chicken samples (n=50)

E coli spp. Chicken breasts isolates (n=6) | Chicken thighs isolates (n=9)
No. %* No. %*

O1s57:H; (EHEC) 2 33.3 2 22.2

0114:H21(EPEC) 1 16.6 1 11.1

0127:H6 (ETEC) 1 16.6 3 33.3

0126 (ETEC) 0 0 3 33.3

026 (EHEC) 2 33.3 0 0

*percent calculated according to total number of isolates

Table 6. Using PCR for detection of Ecoli 0157.

Number of positive samples %
Examined isolates Traditional methods PCR

No. No.
Ecoli 0157 4 4 100
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S 25 bp.

—

— et

L.: ladder
positive

TEt— I -y —— ———

Neg.: control negative

1-4: positive isolates of O157 at 625 bp.

Pos.: control

Figure 1. positive gene amplification at 625bp for £co/i O;s;.

reported that Enterobacteriacace counts in examined
chicken carcasses samples were 1.57-2.17x106cfu/g®.
On the other hand, a lower count was reported by % in
which the mean counts of Enterobacteriacae in chicken
breast samples was 1.5x103+2.3x102 cfu/g.

Prevalance and Serotyping of Escherichia coli. Isolated
from the Examined Chicken Samples

The presence of E.coljin food of animal origin is
considered as an indicator of faults during preparation,
handling, storage or service’”’. Nearly similar results
were reported E.coli was isolated from 13.33% thigh
samples®®. Moreover higher percentages of Escherichia
coli were reported by* who founded that the prevalence
and load of E.coliin chicken meat sold in retail market
in Uttar Pradesh was 68% of the examined samples,*
who reported that 45% of the chicken samples collected
from retail outlets were positive for £.coli. On the other
hand?! failed to detect £ coli 0157:H6 targeted
samples, whereas only 2% positive samples were
reported out of 50 tested>!.

Using serology 0Ois7:H;  (EHEC),1(16.6%)
which was belonged to 0114:H21(EPEC), 0127:H6
(ETEC) and 026 (EHEC) were identified from breast
sampls,. while, O1s7:H7 (EHEC), 0114:H21
(EPEC) ,0127:H6 (ETEC) and 0126 (ETEC) were

identified from thigh samples.

Enterotoxigenic E.cofi (ETEC) strains are
considered the common cause of traveller's diarrhea
and / or children diarrhea. ETEC may contaminate ready
to eat food through a symptomatic carrier, a person who
recovers from an ETEC infection and continue to excrete
the organism for several months.

On the other hand, Enteroheamorrhagic E.coli
(EHEC) can cause sever illnesses characterized by
sudden onset of severe crampy abdominal pain followed
by watery diarrhea, which later on becomes bloody.
There may be little or no fever and the duration of
illness is 2 to 9 days. Death rate in some reported
outbreaks may reach 36%. Since 1982, more than
10650 outbreaks of EHEC were reported in USA 2.

Polymerase Chain Reaction (PCR)

All 100% of Ecoli o055, isolates identified
serologically from chicken meat samples were positive
by PCR. Thus there was complete agreement between
the results of serological methods and PCR technique for
identification of Ecoli 0;57; Accordingly, the application of
one of these trials is sufficient and accurate for
identification of such organism.

This agrees with the report®® who observed
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similar findings between multiplex PCR and microbiologi-
cal/biochemical methods Microbiological method is still
the method of choice of isolation and identification of

food pathogens owing to its availability and ease of
application.
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