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ABSTRACT

This study was conducted to determine the prevalence of Salmonella pathogens in minced meat, kofta,
beef burger and sausage (25 samples of each), weight of each sample10gm were collected from different
shops and supermarkets in Cairo governorate. The obtained results indicated that the incidence of
Salmonellae isolated from examined samples were (2)8%, (2)8%, 0% and (1)4% of minced meat, kofta,
beef burger and sausage respectively. The serotypes of 5 positive Salmonella isolates in the examined
meat product samples were Salmonella Typhimurium, Salmonella Muenster and Salmonella Enteritidis.
Modern identification techniques as Enzyme-linked immunosorbent assay (ELISA), Latex
Agglutination and Polymerase Chain Reaction (PCR). These techniques are considered powerful, rapid
procedure with both sensitivity and specificity for quick detection and identification of specific
pathogenic bacteria from different sources. The results obtained by applying PCR on 5 isolated
Salmonella strains show presence of common Salmonella gene in isolated strains, the identification of
isolated Salmonella strains show positive results by ELISA and latex agglutination technique only
confirm Salmonella Typhimurium and Salmonella Enteritidis. Since presence of these food poisoning
microorganisms as Salmonella constitute a potential risk to public health, these findings underscore the
need to control them and to limit bacterial multiplication in meat products.
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1.INTRODUCTION
ood-borne pathogens are a major representing an annual estimated cost to the
Fthreat to food safety, especially in economy of approximately $2.4 billion,
developing countries where hygiene Salmonella enterica comprises more than
and sanitation facilities are often poor, 2,500 serotypes (Callaway et al., 2008).
Salmonella enterica, E.coli Ois7:H7 and Conventional culture methods have
Shigella spp. are among the major causes traditionally been considered the "gold
of outbreaks of food borne diseases (Ahmed standards" for the isolation and
and Shimamoto, 2013). Also food borne identification of food borne pathogens.
diseases remain a major problem and one of However, culture methods are labor-
public health concern. Epidemiological data intensive and time-consuming. PCR assay
show an increasing incidence of infectious for the detection of E. coli and Salmonella
diarrhea (Osservasalute, 2008). in a variety of food and food-animal
Salmonellae might cause 1.3 million human matrices was applied (China et al., 1996).
food borne illnesses and more than 500 Rapid and sensitive detection techniques for
deaths each year in the United States, food borne pathogens are important to the
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food industry. However, traditional
detection methods rely on bacterial culture
in combination with biochemical tests, a
process that typically takes 4 to 7 days to
complete, developing a novel PCR assay for
detection of all food borne pathogenic
bacteria could be completed in less than 24h
(Jeong soon et al., 2007). The enzyme
immunoassay (EIA) and the enzyme-linked
immunosorbent assay (ELISA) are the most
commonly used techniques for rapid
detection of pathogen and toxins. While
Polymerase Chain Reaction (PCR) has been
established for quite some time, but recently
has enjoyed renewed interest by food
industry scientists. PCR involves detection
of specific gene fragments by in-vitro
enzymatic amplification of the target DNA,
followed by detection of the amplified DNA
molecule by -electrophoresis, ELISA or
other techniques (Purnendu and Vasavada,
2001).

Therefore, the present study was planned
out to throw out light on: Conventional
recovery methods, to detect prevalence of
Salmonella in examined meat
products. Bacteriological and serological
identification of the isolates. Applying
modern techniques as ELISA, Latex
agglutination technique and Polymerase
chain reaction (PCR) were performed to
confirm  identification  of  isolated
Salmonella strains.

2. MATERIAL AND METHODS

2.1. Collection of samples

One hundred random samples of meat
products represented by minced meat, kofta,
beef burger and sausage (250f each), sample
weight 10gm were collected from different
supermarkets and from retail stores in Cairo
governorate. The collected samples were
aseptically collected in sterile polyethylene

bags. All samples were examined

bacteriological for detection of

Salmonellae.

2.2. Isolation and identification
Salmonellae
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The technique recommended by (ISO,
1993) by using Xylose Lysine
Desoxycholate (X.L.D) agar media. The
suspected colonies are (non - lactose
fermenters, red colonies with or without
black center, suspected colonies for
Salmonellae were morphologically and
biochemically identified.

2.3. Serotyping of Salmonellae

Serological identification of Salmonellae
was carried out according to Kauffman —
White scheme (Kauffman, 1974) for the
determination of Somatic (O) and flagellar
(H) antigens using Salmonella antiserum
(DENKA SEIKEN Co., Japan).

2.4.ELISA as a modern method for
detection of Salmonellae

ELISA Procedure for detection of
Salmonella species, Bio-Rad protein elution
unit was used in ELISA as coating antigens
according to (Zamora et al., 1999).

2.5. Latex Agglutination as a modern
method for detection of Salmonellae

The commercial latex agglutination Kits
namely Dry spot (Oxoid, Basingstoke,
Hampshire, England) were used for rapid
serological identification of the isolated
Salmonellae according to (katz, 2013).

2.6. Polymerase chain reaction (PCR) as a
modern method for detection of specific
gene by usingPrimer sequences of
Salmonellae

3. RESULTS

It is evident from the results recorded in
table (2) that the incidence of Salmonellae
in minced meat, kofta, beef burger and
sausage were 2 (8%), 2 (8%), 0 (0%) and 1
(4%) respectively. Also show the
serological identification of 5 positive
Salmonella isolates in the examined meat
product samples were  Salmonella
Typhimurium, Salmonella Muenster and
Salmonella Enteritidis from examined meat
product samples, according to ESS (2005)
of Salmonellae, acceptable samples were



Table (1): OMPC primer as specific primer for demonstration of Salmonella species by PCR was used
in the following

Tanget gene Oliaonuclgotide sequence ('~ 3)  Productsize (bp)  Reference
OMPC(F)  ¥'ATCGCTGACTTATGCAATCG '3 2 Garaiza &t o,
OMPCR)  §'CGGGITGCGTTATAGGICTG 3 2002)

Table (2): Incidence of Salmonellae in examined meat products samples by conventional
method and serological identification

Number Antigenic structure
products of % Serotypes Group
. o H
isolates
Minced meat ) g S.Enteritidis D, 1,9,12 g,m
(n=25) S.Muenster E; 3,10,15,34 eh:1,5
3 S.Typhimurium B 6,7,14 rl12
Kofta (n=25) 2 8 S Enteritidis D 19,12 gm
Beef burger
(n=25) 0 0 i i i i
Sausage (n=25) 1 4 S Typhimurium B 6,7,14 rl12
total 5
Results achieved in Table (4) show the
92%, 92%, 100%, 96% in minced meat, confirmation of identified Salmonellae
kofta, beef burger and sausage, serotypes by using ELISA and Latex
respectively. agglutination  technique, PCR  Photo
. . revealed that presence of common gene in
Table (3): Acceptability of the examined Salmonella species that confirm that all
samples of meat products based on their isolates is Salmonellae.
contamination with Salmonellae according ) ) )
to ESS (2005) Table (4): Confirmation qf 1de':nt1ﬁed
Salmonellae serotypes by using different
Number modern identification techniques
products ) of % Serotypes Indirect Latex
isolates ELISA  Agglutination
Minced meat 23 9 S.Typhimurium +ve +ve
(n=25) S.Enteritidis +ve +ve
Kofta (n=25) 23 92 S.Muenster +ve -ve
Beef burger (n=25) 25 100
Sausage (n=25) 24 96
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Fig (1): Agarose gel electrophoresis of PCR
amplification products using specific primer
(OMPC) of Salmonella species. Lane M: 100 bp
ladder as molecular size DNA marker. Lane 1:
Control positive for Salmonella species. Lane 2:
Control negative for Salmonella species. Lanes
3,4, 5,6 and 7: Positive Salmonella strains

4. DISCUSSION

Salmonellosis is still the most important

food borne infection in man, where
contamination occurs within
slaughterhouses and  during further

processing of meat destined for human
consumption, the food may look and smell
fine, but it's not. All foods, including
vegetables, may become contaminated,
although most cases of food poisoning
involve foods from animal sources such as
meat, poultry and others (OSF Health
Center, 20006).

The results of obtained in (Table2) indicate
incidence of Salmonella in minced 8%
nearly similar results reported by
(Khalafalla, 1988) incidence of Salmonella
8%. Less results obtained by (Bosilevac et
al.,, 2009) and (Cetin et al., 2010) with
percentage 4.2% and 3.14, respectively. On
the other hand higher results reported by
(EL. Mossalami et al., 1989) 12% and
(Eleiwa, 2003) 16%. Salmonellae could be
detected in kofta with percentage 8% lower
results obtained by (El. Mossalami, 2003)
and (Torky, 2004) with percentage 5% and
failed to be isolated by (El-sherief, 2009)
and (Al-Mutari, 2011). In beef burger
Salmonellae failed to be detected similar
results were obtained by (Hefnawy, 1980)
and (El-Mossalami, 2003). Concerning
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sausage Salmonellae isolated by percentage
4% nearly similar results obtained by (EI-
sherief, 2009) and (Al-Mutari, 2011) with

percentage 6.6% and 8%, respectively.

Also in (Table2) Salmonellae isolated from
minced meat identified serologically as
Salmonella Enteritidis from one sample and
Salmonella Muenster from other sample. In
Kofta one sample belong to Salmonella
Typhimurium while other sample serotype
was Salmonella Enteritidis. While in
sausage Salmonella  was identified
serologically as Salmonella Typhimurium.
Presence of pathogens like Salmonella
indicates substandard hygiene during
processing, storage and retailing which
represent a high risk to consumer. Data
showed in (Table 3) indicated that
Salmonellae could not be detected in beef
burger so100% of samples are accepted and
agreed with (ESS, 2005). On the other hand
percentage of samples accepted and agreed
with (ESS, 2005) were 92% in minced meat,
92% kofta and 96% sausage. According to
ESS No 1973 (2005) he meat products
must not contain microorganism which are
considered as hazard for public health as
Salmonella.

Table (4) show using of modern techniques
as ELISA and latex agglutination technique
in confirmation of Salmonella serotypes
Salmonella  Typhimurium,  Salmonella
Enteritidis and Salmonella Muenster. The
two serotypes Salmonella Typhimurium and
Salmonella Enteritidis both give positive
result by using ELISA and latex
agglutination technique, while Salmonella
Muenster identified only by give positive
result by using ELISA but cannot identified
by using latex agglutination technique and
give negative results as there is no antisera
available for Salmonella Muenster strain.

While photo (1) showed agarose gel
electrophoresis of PCR amplification
products using specific primer (OMPC) of
Salmonella species to confirm 5 isolated
Salmonella strains by detect common
Salmonella gene. Results recorded reveled
positive results for examined 5 Salmonella
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strains showed in Lane 3, 4, 5, 6 and 7 as
they agreed with Lane I at 204-bp band
which represent positive control for
Salmonella strains.

Although conventional pathogen detection
methods are sensitive, they lag behind the
analytical methods by detection time.
Therefore, new rapid methods are
considered necessary for better
performance. Though, numerous research
efforts have been made during the past
decades and in recent years for food borne
pathogen detection. Since food-borne
pathogens are mostly present in very low
numbers in the middle of millions of other
bacteria, it is very difficult to detect them.
So there are more chances for these
microorganisms that may get lost during
detection. Therefore, modern detection
techniques which are reliable, rapid,
accurate, simple, sensitive, selective and
cost effective has to be developed (Arshak
et al., 2010).
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