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Abstract

The occurrence of food poisoning represents the most important popular problem in developing
countries. Fungi and bacteria are responsible for most frequently food poisoning as mycotoxigenic
Asperagillus flavus, and staphylococcus aureus. As well as food-borne disease caused by Escherich-
ia coli and Salmonella. As the Conventional methods for detection of food poisoning bacteria and
fungi in foods are generally time-consuming and labor intensive. The PCR method has been de-
veloped with custom designed primers for rapid, sensitive, less costely and specific detection meth-
od for these pathogens and its toxin genes in food. In addition, the method can reduce the time
required for confirmation of isolates by up to 3 to 4 days compared with traditional methods.

Keywords: Meat products, food poisoning, Asperagillus flavus, staph. aureus, Salmonella, E. coli,

PCR.

Introduction

Foodborne = pathogens  causing  toxins-
associated diseases are important health prob-
lems throughout the world in both developed
and developing countries (Gustafson et al,
2014). Several mycotoxins reported to date are
cosmopolitan in distribution and incur severe
health-associated risks (including cancer and
neurological disorders) (Bezerra et al., 2014).
However processed meat products may carry
contaminants that constitute a public health
hazard as food borne pathogenic bacteria
which cause illness, intoxication and some-
times outbreak of death. (Rao et al, 2009).
There has been increase in the production and
consumption of processed meat products over
all the world due to their low price, as well as,
they represent quick ,easy prepared meat meals
and solve the problem of storage in fresh meat
of high price (Mohamed, 2006). On the other
side, meat products are liable to harbor differ-
ent types of M.O. through a long chain of han-
dling, processing, distribution and storage as
well as preparation (Hassanin, 2004). Family
Enterobacteriaceae have playing a major role

in the food poisoning and many of this illness
are due to growth of pathogens and /or toxin
formation as Salmonella, Escherichia coli and
Staphylococcus aureus. (Koka and Weimer.,
2001 and Ajoke et al., 2014). Food borne dis-
eases caused mainly by Salmonella spp., Esch-
erichia coli and Staphylococcus aureus are the
major causes of mortality and infections es-
picaily in the developing countries. This patho-
gens are transmitted mainly through consump-
tion of contaminated food and the presence of
those organisms in meat and meat products
have relevant public health implications (Zafar
et al., 2016). The ability of Salmonella strains
to cause disease is attributed to arrays of viru-
lence genes defined in the Salmonella Patho-
genicty Islants (SPIs), There are at least 60
genes associated with SPI, Different virulence
genes such as (invA, stn, fumH, and hilA) are
the major genes responsible for virulence fac-
tor in Salmonella (Blum et al., 1994). Esche-
richia coli considered as a normal common
M.O. in the alimentary tract of most animals
and human, which is a good indicator of possi-
ble fecal contamination (Synge, 2000), it com-
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monly non virulent but some strains have a
pathogenic or toxinogenic virulence factor and
become pathogenic to human and animals
(Datta et al., 2012). Staphylococus aureus is
considered t an important cause of human ill-
ness subsequent to ingestion of bacterial con-
taminated food In U.S. Staph aureus is repre-
sented 25% of all food illness. (Balaban and
Rasooly, 2000). Staphylococcus produce some
enzymes which are invasiveness heat stable
entero toxines that renders the food dangerous
even it appear normal and extensive cooking
can kill the organism but the toxins cannot be
destroyed and very dangerous for health
(Prescott et al., 2005). Infections with Sa/mo-
nella and Staph. aureus are the causative
agents of two third (2/3) of food borne disease
outbreaks due to contamination during pro-
cessing of meat products (Khan ez al., 2014).
On the other hand, Aflatoxins are the most im-
portant mycotoxins, produced by Aspergillus
flavus and Aspergillus parasiticus strains and
pose a quadruple threat to both human and ani-
mals as they produce four distinct effects: acute
liver damage, liver cirrhosis, induction of tu-
mors and teratogenic effects (Wogan et al.,
1974 and Pitt and Hocking, 1997). It is worth
to mention that heat treatment as cooking and
roasting aflatoxins in food unable to destroy
(Trucksess et al, 1988). Rapid detection
methods can be categorized into nucleic acid-
based, biosensor-based and immunological-
based methods (Law ef al, 2015). PCR
(polymerase chain reaction) and in particular
multiplex PCR (mPCR) were proven as one
of the most suitable way of approaching the
issue of bacteria detection (Sun et al., 2011;
Brizzio et al., 2013; Hummerjohann et al.,
2014; Cremonesi ef al.,, 2015; Zeinhom et
al., 2015 and Shawish et al., 2016).

In this study, the focus is on the occurrence of
various types of moulds with special reference
to aflatoxigenic species, their screening for afla-
toxin producing ability and aflatoxin residues in
meat and meat products associated with risks to
humans. Therefore, the present work was un-
dertaken to evaluate both the traditional and
molecular biology methods for detection and
characterization of the aflatoxigenic Aspergil-
lus and bacterial isolates that recovered from
meat product.

Materials and Methods

1- Collection of Samples:

A total of 80 random samples of some meat
products as, Minced meat, Sausage, Basterma
and luncheon (20 of each), were collected
under aseptic condition from different grocer-
ies and supermarkets in Giza and Cairo gover-
norates in a sterile polyethylene bags and sent
to laboratory in ice box as soon as possible.

2— Bacteriological examination:

Preparation of Samples: according to IC-
MSF (1978) 25 gm of each samples using a
sterile scalped and forceps were transfer to
Stomacher bag contain 225ml. of 0.1% pep-
tone water and pummeled in a stomacher
(Seward Stomacher BA 7021. England) for 2
min. to obtain a dilution of 1/100, then decimal
dilution were prepared using the same dilu-
tion.

"Aerobic plate count (APC): According to
FAO (1992).

3-Mycological analysis

Preparation of samples:

According to (APHA, 2003), the prepared
samples are cultured Saboraud dextrose agar
medium and incubated at 25°C for 3-5 days.
The counts of mould colonies were recorded.
Individual suspected colonies were selected de-
pending upon their morphological characters.
Stock culture were made from each isolate and
monitored on Czapeks Dox, malt extract and
potato dextrose (PDA) agar slopes for further
identification.

Identification of isolates of moulds:
According to (Raper and Fennel (1965) and
(Pitt JI and Hocking AD (2009).
Identification of isolates of bacteria:
Isolation and Identification of Salmonella:
according to (ISO- 6579 /2017):

Pre-enrichment media: buffered peptone wa-
ter (OXOID-UK) and incubated at 37 ¢ for 24h
Enrichment media:

-Rappaport-Vassiliadis (RV) with soya broth
(OXOID-UK) then incubated at 41.5 ¢ for 24h
-Muller-Kauffmann Tetrathionate with novobi-
ocine broth (MKTT) then incubate at 37 ¢ for
24h.

Plating specific media

-XLD and S.S agar, incubated at 37°C for
24h., suspected colonies were examined for:
*Biochemical identification: (Quinn ez al,
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2002), Using the following tests were (Indol,
MR, VP, S.Cit, Urea, Lysine decarboxylation,
TSI, Sugar fermentation, Oxidase and Cata-
lase).

*Serological identification: (ISO-6579/2014)
Isolation and Identification of Escherichia
coli: according to (European Pharmacopoe-
ia, 2007) was determined by inoculation of
samples on to Eoisin Methylene Blue and Mac-
Conkey agar then incubated at 30°C-35°C for
18-24hrs.

*Biochemical reactions: according to (Quinn
et al., 2002), the following tests were (Indol,
MR, VP, S.Cit, Urea, Lysine decarboxylation,
TSI, Sugar fermentation, Oxidase and Cata-
lase).

*Serological Identification: according to
(Neville and Bryant, 1986), Escherichia coli
antisera were obtained from (Denka Seiken
Co., LTD. Tokyo, Japan) used for serological
identification of E. coli.

*Isolation and Identification of E. coli 0157:
According to Doyle et al. (1997) and ISO
16654 (2001).

*Isolation and Identification of Staph. aure-
us: According to (FDA, 2001). The prepared
samples were streaked on the surface of Baird
Parker agar (OXOID-UK) plates. Then incu-
bated at 37°C for 24-48hrs, suspected colonies
were picked up in to slant of nutrient agar for
further identification by biochemical reactions
and Coagulase activity according to (Quinn et
al., 2002).

Extraction of aflatoxin:

Extraction of aflatoxin from 4. flavus and A.
parasiticus isolates according to (Gabal et al.,
1994 and AOAC, 1995).

A. flavus and A. parasiticus isolated from pre-
sent samples were inoculated into flasks con-
taining 50 ml of sterile yeast extract solution
2% and 20% sucrose (YES). Inoculated flasks
were incubated at 25°C for 15 days. At the end
of the incubation period, the flask content was
filtered to separate the mycelial mat from YES
medium. At the end of incubation period,
extraction and detection of aflatoxin was esti-
mated by TLC method as recommended.

Aflatoxins standard solution for TLC:

AFs standard B1, B2, G1, and G2 were pur-
chased from (Sigma Chemical Company, St.
Louis U.S.A).

Detection of aflatoxigenic 4. flavus by poly-
merase chain reaction (Bintvihok er al.,
2016)

DNA extraction. DNA extraction from sam-
ples was performed using QIAamp DNeasy
Plant Mini kit (Qiagen, Germany, GmbH).
Briefly, 100 mg of the sample was added to
400 pl Buffer AP1 and 4 pl RNase A stock so-
lution (100 mg/ml), tungsten carbide bead were
added to the previous mixture in a 2 ml safe-
lock tube. Tubes were placed into the adaptor
sets, which are fixed into the clamps of the Tis-
sue Lyser. Disruption was performed in two 1—
2 minute high-speed (20—30 Hz) shaking steps.
The mixture was incubated for 10 min at 65°C
and mixed 2 or 3 times during incubation by
inverting tube. Then, 130 pl Buffer P3 was
added to the lysate, mixed, and incubated for 5
min on ice. lysate was centrifuged for 5 min at
14,000 rpm., and then pipetted into the QI A
shredder Mini spin column (lilac) placed in a 2
ml collection tube, and centrifuged for 2 min at
14,000 rpm. The flow-through fraction was
transferred into a new tube without disturbing
the cell-debris pellet and then applied to silica
column. The lysate was then washed and cen-
trifuged following the manufacturer’s recom-
mendations. Nucleic acid was eluted with 50 pl
of elution buffer provided in the kit.

B. Oligonucleotide Primers. Primers used
were supplied from Biobasic Canada and are
listed in table (1).
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Table (1). Primers sequences, target genes, amplicon sizes and cycling conditions for conventional PCR.

Amplified Primary Amplification (35 cycles) Final
Target Pri d Refer-
gene rimers sequences segment engtura- Secondary ex.ten— ence
(bp) tion denatura- An.neal- Ex}en- sion
tion ing sion
AAC CGC ATC CAC . . Bintvi-
Aflatox- AAT CTC AT 200 94°C 94°C 05 25 | e | heker
afIR AGT GCA GTT CGC 5 min. 30 sec. niin m.in 10 min. al.,
TCA GAA CA ’ ’ (2016)

Table (B). Primers sequences, target genes, amplicon sizes and cycling conditions for conventional PCR.

Am- Prima- Amplification (35 cycles)
Tar- plified ry Final
Brl;il;g:ita get Primers sequences seg- dena- Second- exten- lt:lf:z'
gene ment turatio ary de- Anneal- Exten- sion
(bp) n naturati ing sion
on
GCCAATCCGTTATTAG
" AAAATGC 937 94°C 94°C 55°C 72°C 72°C Ii‘t‘g}ar
g CCATAGACGTAG- 5 min. 30 sec. 40 sec. 50 sec. 10 min. (200;)
CAACGGAT
Staph
AAA CGTAAG AGA Ciftci et
weaD GGT GG 381 94°C 94°C 49°C 72°C 72°C ‘alc‘ €
GGC AAT ATG ATC 5 min. 30 sec. 40 sec. 40 sec. 10 min. 206’9
AAGATA ( )
ATGTTATTTTCTGCCG Yagu-
. CTCTG 94°C 94°C 54°C 72°C 72°C chi et
iss 266 . .
CTATTGTGAGCAA- 5 min. 30 sec. 30 sec. 30 sec. 7 min. al.,
E coli TATACCC (2007)
- cont ATC CTC TGG TCG
o CTAACTG %47 94°C 94°C 50°C 72°C 72°C E:V;Irs
CTG CAC TGG AAG 5 min. 30 sec. 40 sec. 50 sec. 10 min. (200,'7’)
AAC TGT TCT
CCT GTATTGTTG
aviA AGC GIL 160 wy | ovC | ewc | ssc | m2c | 72¢
AGA AGA GCT TCG 5 min. 30 sec. 40 sec. 45 sec. 10 min. Huehn
Salmo- TTG AAT GTC C et al.
nella (2010)
sop 94°C 94°C 58°C 72°C 72°C
B tca gaa gRe gtc taa cca cte >17 5 min. 30 sec. 40 sec. 45 sec. 10 min.
C. PCR amplification. dients of 5V/cm. For gel analysis, 15 pl of the

DNA samples:Primers were utilized in a 25-
ul reaction containing 12.5 pl of EmeraldAmp
Max PCR Master Mix (Takara, Japan), 1 pul 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.

D. Analysis of the PCR Products.

Conventional PCR products: The products of
PCR were separated by electrophoresis on1.5%
agarose gel (Applichem, Germany, GmbH) in
Ix TBE buffer at room temperature using gra-

products was loaded in each gel slot. A gelpilot
100 bp DNA Ladder (Qiagen, Germany,
GmbH)and generuler 100 bp DNA ladder
(Fermentas, Thermo) 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.

Statistical analysis

Data obtained were analyzed statistically for
descriptive statistics (mean, maximum, mini-
mum and standard error) using SPSS 14.
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Results and Discussion

Meat and meat products are considered as a
major vehicle of most reported food poisoning
outbreaks, therefore it is important to use the
microbiological criteria as it gives guidance on
the acceptability of meat products and their
manufacturing, handling and distribution pro-

cesses (Hassanien, 2004). The consumption of
food contaminated with moulds and their toxic
metabolites results in the development of food-
borne mycotoxicosis. Advanced countries con-
sidered the mould counts as a standard test for
hygienic condition due its economic and public
health effects (Ismail et al., 1995)

Table (1). Statistical analytical results of Total Mould Counts in meat product samples (n=20):

E ined No. of ined Positive samples Colony Count
xamine 0. 01 examine COllllt (cfu)/g
samples samples
No. % Min. Max. Average
Luncheon 20 16 80 1x10 20 x10° 4.8 x10°
Basterma 20 12 60% 10x10? 11 x10° 4.7 x10°
Sausage 20 10 50% 1x10 1x10° 4.1x10?
Minced meat 20 12 60% 1x10% 2x10° 6.1x10%

As revealed in Table (1) it was noticed that the
highest average of total mould count/g was ob-
tained from the luncheon samples (4.8 x10°)
followed by basterma samples (4.7 x10°) and
minced meat (6.1x10%); whereas the sausage
samples (4.1 x107) yielded the lowest count of
mould. These results come in accordance with
those reported by Nouman et al., (2001) and
El-Tabiy (2006). The high incidence of
moulds in sausage and other meat products
may be due to the frequent unhygienic han-

dling and processing of meat especially when
additives of low quality as flavorings, especial-
ly, spices were used (Wafia and Hassan,
2000). Egyption Organization for Standardiza-
tion and Quality Control (EOSQC, 2005), rec-
ommended that the total colony count of mold
and yeast not exceed than 10 cfu/g in Baster-
ma, while, there is no primissible limit for
launchon and Susage.

Table (2). Incidence of mold isolated from the examined meat product (n=20 of each):

Products Luncheon Basterma Sausage Minced meat
Molds spp.
No. % No. % No. % No. %
Aspergillus species 16 80 11 55% 8 40% 10 50%
0
Aspergillus flavus. 10 >0% 6 30% 4 20% 6 30%
Aspergillus 4 20% 0 0% 1 5% 0 0
parasiticus
Aspergillus niger 2 10% 5 25% 3 15% 4 20%
cladosporium sp. 0 0 0 0 0 0% 1 5%
Pencellium species 0 0 1 5% 2 10% 1 5%
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Table (2), it is evident that 3 genera were iso-
lated and the most frequently encountered
mould genera from the examined samples were
Aspergillus with the average incidence of (40-
80%) and while, Penicillium were 5-10% and
Cladosporium species 0-5% were recovered at
low percentages. Frequency of identified As-
pergillus species isolated from examined meat
products Aspergillus species were further iden-
tified. The most prevalent identified species
were A. flavus, A. parasiticus and A. niger.
Under the same conditions, other members of

Aspergillus were recovered in variable fre-
quencies. Nearly similar results were obtained
by El- Tabiy, (2006), Ismail and Zaki (1999),
Brr et al., (2004) and Hassan, (2013).
Aspergillus was known to be common contam-
inants of human foods and animal feeds
(Bullerman, 1979). The presence of Aspergil-
lus is not only of economic important but also
represents a real health hazard. They can be of
allergic, toxigenic and pathogenic effect
through the production of mycotoxins
(Aldoory, 1980).

Table (3). Aflatoxins production by different strains of A. flavus and A. parasiticus isolated from meat

product samples:

Aflatoxins +ve strains Levels of AFs (PPb)
Source of isolation Total No. of isolates
No. % Min. Max. Mean+ S.E.
Luncheon 14 7 50% 0.4 4.0 2.08+0.54
Basterma 6 4 66% 0.8 8.0 4+1.6
Sausage 5 3 60% 0.8 2.0 1.36+ 0.35
Minced meat 8 6 75% 0.8 8.0 3.35+1.09

Data presented in table (3) illustrated the afla-
toxins production by isolated A. flavus and A.
parasiticus strains from meat products sam-
ples. The highest incidence of aflatoxins was
observed in the strain isolated from minced
meat (75%), followed by Basterma (66%), Su-
sasage (60%) and Launchon (50%). The high-
est mean values of aflatoxins residues were
detected in basterma (4+1.6 ppb), minced meat
(3.35£1.09 ppb) followed by luncheon (2.08+
0.54 ppb) and the lowest level was detected in
sausage (1.36x 0.35 ppb), respectively.

This result is in consistent with those obtained
by Rodrigues et al., (2009) and Jamali et al.,
(2013). These results were similar by Brr et
al., (2004) found the highest average quantity
of aflatoxins was in sausage and beef burgers
samples. These findings agreed with hat rec-
orded by Aziz and Youssef (1991); while El-
Gazzar, (1995) recorded extreme higher inci-
dence attained to 100%. A relatively lower in-

cidence were obtained by El- Shawaf, (1990).
On the other hand, the food borne diseases
caused mainly by Salmonella spp., Escherichia
coli and S. aureus are the major causes of mor-
tality and infections specially in the developing
countries. This bacteria are transmitted mainly
through consumption of contaminated food and
the presence of those organisms in meat and
meat products have relevant public health im-
plications (Normanno, 2007) and (Zafar et
al., 2016).
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Table (4). The incidence of bacteria isolated from meat products:

Prevalence of bacterial species in meat products
Bacterial species
Minced meat Sausage Basterma Luncheon mean=SEI
Total bacterial count 2.5x10°+2.3 1.5x10°£1.6 | 2.1x10°+1.5 | 4.1x10°+3.0 2.5x10°+2.1
Incidence of isolates No. % No. % No. % No. % No. %
Escherichia coli 3 15% 3 15% 4 20% 2 10% 12 15%
Salmonella spp 2 10% 2 10% 1 5% - - 5 6.25%
Staph. aureus 5 25% 4 20% 4 20% 2 10% 15 18.75%

According to the results in table (4) the mean
of total bacterial count in minced meat, sau-
sage, Basterma and in luncheon were
(2.5x10°+2.3,  1.5x10°+1.6,  2.1x10°+1.5,
4.1x10°+3.0). The results of APC are nearly
similar to those recorded by Hamed ef al
(2015) and Ahmed (2015).

Egyptian Organization for Standardization and
Quality Control (EOSQC, 2005), recommend-
ed that the APC not exceed than 10* cfu/g and
there is no primissible limit for Enterobacteri-
aceae count while Coliform counts must be not
more than 10% cfu/g and Staphylococcuus aure-
us counts must be =0 cfu/g.

Table (4) showed that, the bacterial isolates
from samples of meat products were identified
as E. coli (15%), Salmonella sp. (6.25%) and
Staph. aureus (18.75%) this results nearly sim-
ilar to Amany et al., (2015) who recorded that
E. coli (14.2%), Salmonella sp. (3%) but high
percentage of Staph. aureus (28.57%) While
this results are differs than that recorded by
Hassanein et al., (2014) and Khanam et al.,
(2013), who isolated high incidence of Sa/mo-
nella (20%) and E. coli (45%).

The presence of these organisms in meat prod-
ucts may be as a result of poor hygiene and
sanitary practice employed in the slaughtering,
processing and packing of meat products. Mi-
chaeletal, (1981) and Amany et al,
(2015).

Staph. aureus isolated from all meat products
samples were 15 (18.75%) with incidence of
25%, 20%, 25% and 10% from minced meat,
sausage, basterma and luncheon respectively.
Staph. aureus was responsible for 25% of all
food borne outbreaks in USA, while in UK, the
meat products of animal origin constitute75%
of outbreaks incidence caused by Staphylococ-
cal food poisoning (Balaban and Rasoly,
2000).

A variable percentage were reported by Torky
(2004) who found that the incidence of Staph.
aureus were 20%, 15%, 35%, 5%, and 25% in
Beef burger, Luncheon, Minced meat, Baster-
ma and sausage respectively.
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Table (5). Serotypes of Salmonella isolated from samples of meat product
Serotypes Salmonella
Types of meat
products Salmonella Salmonella Salmonella Salmonella Total
Typhimurium Enteritidis Agama Paratyphi A
Meat products No. % No. % No. % No. % No. %
Minced M. 1 5% - 1 5% ) - 2 10%
Sausage 1 5% 1 5% - - ) - 2 10%
Basterma - - - - - ! 5% 1 5%
Luncheon - - - - - -
Total 2 2.5% 1 1.25% 1 1.25% 1 1.25% 5 6.25%

In this study, Table (5) recorded that, the inci-
dence of Salmonella was (6.25%) of all exam-
ined meat products, this results nearly agree
with the findings reported by Cortez et al.
(2008) who reported the same results of salmo-
nella (7.5%) also Siriken et al. (2006) who
obtained 7% of Salmonella. Our results high
than the obtained by (Amany et al., 2015) who
obtained the incidence of Salmonella with 3%
and Abd EL-Twab et al. (2013) who found
incidence of Salmonella was (1.33%). While,
the our data were lower than the results ob-
tained by Mrema et al. (2004) who recorded
high incidence of Salmonella (20%).

In the same table, it is clear that 4 strains of
isolated Salmonellae from meat products (8.
yphimurium, S. enteritidis, S. agama and S.
paratyphi A) were 6.25% from all examined
meat products, S. Typhimurium (two strains)
was an incidence of 2.5% of all Salmonellae
isolates. These results agree with that reported
by Ahmed and Shimamoto (2014) who iso-
late Salmonella Typhimiurium (2.5%) while,
our results are lower than data were recorded
by Esam (2010 ) who isolate with an incidence
8%. While Salmonella enteritidis (one strain)
with an incidence of 1.25%, this results lower
with the other previous studies (Molla et al.,
(2003) and Charles Hemades et al. (2006)
with an incidence of 12.1% and 20% respec-
tively.

One strain of each of Salmonella Agama from
minced meat and Salmonella Paratyphi A iso-
lated only from Basterm) these results were
agree with that reported by Nouman et al
(2001) who found S. paratyphi A in Basterm

samples, this may be due to poor hygienic
measures and low quality controls or may be
from hands of workers of the processing line of
production. On other hand Salmonellae failed
to be isolated from luncheon samples this re-
sults agreed with EL-Dosoky et al. (2003).
Absence of Salmonella isolated in luncheon
samples may be the addition of food additives
such as spices and preservatives which have an
antimicrobial activity and inhibit survival and
multiplication of Microorganisms (libby,
1975). This also may be attributed to the expo-
sure to high temperature during processing and
cooking procedures (Hoesin et al., 2008). The
prevalence of Salmonella in meat products
may indicate the contamination of meat prod-
ucts during processing as well as contamina-
tion from grinding, air, packing materials and
hands of the workers, also temperature rise
(2°C-4°C) during grinding could also increase
the contamination of Salmonella (Ismail,
2006).
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Table (6). Incidence of identified of E. coli and Staph. aureus isolated from examined meat products

Minced meat Sausage Basterma Luncheon Total
Meat products
No. % No. % No. % No. % No. %
1- E. coli
E. coli 020 1 5% - - 1 %5 - - 2 10%
E. coli 026 1 5% 1 5% 1 5% - - 3 15%
E. coli 086 - - - - 1 5% - - 1 5%
E. coli 0111 1 5% 1 5% 2 10% 1 5% 5 25%
E. coli 0157 - - - - 1 5% - - 1 5%
Total 3 3.75% 2 2.5% 6 7.5% 1 1.25% 12 15%
2- 8. aureus:
A C(‘f‘vge‘)“ase 13 65% | 12 | 60% 14 70% | 11 55% | 50 | 62.5%

From table (6) it is clear that the E. coli isolat-
ed from the all examined samples of meat
products with percentage of 15%. This results
nearly agree with that obtained by Amany et
al.,, (2015) who isolated E. coli from meat
products with an incidence of 14.2%, also this
table (6) showed that identified serotypes of E.
coli (12) were (2) strains of 020 isolated with
5% from Minced meat and Basterma, (3) strain
of E. coli 026 from minced meat, Sausage and
Basterm (5% of each). While, one strain of
each (E. coli O86 and E. coli O157) only could
be isolated from Basterma samples with (5%)
and 5 strain of E. coli O111 isolated from all
samples of meat products. This results nearly
agree with Ebtesam et al.,, (2014) who report-
ed that ETEC (020 & 026) & EHEC (O111
& O157) and EPEC (086) were isolated from
samples of meat products.

Table (6) showed the incidence of identified S.
aureus isolated from examined meat products
samples (minced meat, sausage, basterma and
luncheon) the positive coagulase S. aureus of
the examined meat products samples were
65%, 60%, 70% and 55% respectively. The
incidence of S. aureus coagulase positive was
62.5% these results nearly agree with that re-
sults obtained by Amany et al, (2015) who
recorded S. aureus coagulase positive (70%).
The highest incidence of S. aureus may be due

to very bad hygienic measures in many super-
markets (Hayes, 1992).

Food contaminated by Staphylococcus aureus
may occur directly from infected food produc-
ing animals or may result from poor hygiene
during production, processing and storage.

Recently, rapid and more objective methods
for the identification of mycotoxigenic fungi in
human foods and animal feeds are needed for
evaluating the microbiological risks of a given
food products. So, molecular biology tech-
niques are increasingly used in the identifica-
tion of fungi and yeasts (Abo El Yazeed et al.,
2011). In general, the accuracy of the PCR was
found to be 70-85%, where PCR proved to be a
rapid diagnostic technique for detection of pan
fungal genome directly from clinical speci-
mens (El Hamaky ez al., 2016). The sensitive
and specific nested PCR assay as well as the
rapid and quantitative Light-Cycler PCR assay
might be useful for the diagnosis and monitor-
ing of fungal infections (Bialek et al., 2002
and Abo El Yazeed et al., 2011).
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Figure (1). PCR detection using Afla R primers which is specific for 4. flavus.
Lan L:100pb PCR markers. Lan pos.: control positive. Lan2, 1: 4.flavus strains, Lan neg: negative control

In the present study the detection of toxigenic PCR using Afla R primers responsible for af-
and non-toxigenic 4. flavus by PCR produced latoxin production identify toxigenic 4. flavus
similar pattern during sequencing using alfa R at (800 bp) for the two examined strain.

primers and no differences detected between
both isolates.

Figure (2). PCR detection of E. coli genes Figure (3). PCR detection of salmonella genes

Iss gene (Lan. Neg: negative control, Lan S: the isolates, ~ Avr A gene (Lan. Neg: negative control, Lan S: the iso-
Lan. Pos: Positive control). lates, Lan. Pos: Positive control).

IroN gene (Lan Neg: negative control, Lan S: the iso-  Lan L: 100pb PCR markers.

late, Lan Pos: Positive Control). sopB gene (Lan pos: Positive control, Lan S: the isolate,
Lan L: 100 pb PCR markers. Lan. Neg: negative Control).
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Figure (4). PCR detection of Staph. aureus

icaD gene (Lan S: the isolates, Lan Pos: Positive Control, Lan Neg: negative control)
hlg gene (Lan Neg: negative control, Lan S: the isolate, Lan Pos: Positive Control)

Lan L: 100pb PCR markers. .

E. coli detection in foods is one of the most
useful hygienic criteria (Scheinberg et al,
2017 and Simancas et al.,, 2016). However, at
present the conventional method for E. coli
detection requires several days (Stromberg
et al, 2015), especially in cases where E.
coli concentrations are low. Enrichment is a
commonly used method for bacterial isolation
to increase the cell counts of target bacteria
above other background flora prior to identifi-
cation (Gracias and McKillip, 2004).

In the present study, the PCR using primers
against (iss and iroN genes) were used to iden-
tify E. coli at (266 bp and 847 pb), respective-
ly (figure, 4). Similar results were detected by
(Molina et al, 2015) who used PCR, using
primers against the wuid4 gene that encodes
beta-D-glucuronidase to identify E. coli accu-
rately.

In the present study, the Salmonella target
genes (avr A and Sop B) were detected at (422
pb and 517 pb), respectively (Fig. 3). This
showed a high accuracy in detecting Salmo-
nella from pure culture as well as in regulatory
food samples (Cheng et al. 2005).

In addition, the detection of genes for entero-
toxin (icaD and hlg) from Staph. aureus has
also detected by PCR at (381 bp and 937 bp) ,
respectively (Figure, 4). Similar findings were
reported by Johnson et al. (1991).

Conclusion

The high incidence of bacteria and fungi in
meat products warrants that there is urgent
need to apply strict hygienic measures during

the processing of meat products. Low microbi-
ological quality is associated with storage
above 8°C, infrequent cleaning of the equip-
ment and poor control practice that likely lead
to cross contamination. It has further evi-
denced that the undesirable level of contamina-
tion which might have acquired from the envi-
ronment and agents and to obtain wholesome,
safe and sound meat products, the principles
Good Manufacturing Practices (GMP) and
Hazard Analysis and Critical Control Point
(HACCP) must be adopted.

Application of molecular biology technique
was found to be rapid, highly specific, easy to
perform and effective method to assist crea-
tion of such programs and reduction of the
risk of harmful effects of food-poisoning bac-
teria and toxigenic fungi and their toxins to
human and other farm animals health.

References

Abd EL-Tawab, A.A.; Fatma, LE. Al-
khnawy, K.L. and Doaa, M.S. (2015). De-
tection of Salmonella Enteritidis in some
meat products by using PCR., B.V.M.J., 28;
202-207.

Abo El Yazeed, H.; Hassan, A.A.;
Moghaieb, R.E.A.; Hamed, M. and Refai,
M. (2011). Molecular detection of Fumonsin
-producing Fusarium species in animal fee-
dusing polymerase chain reaction. Journal of
Applied Science Research,7(4): 420-427,
2011.

Ahmed, A.M. and Shimamoto, T. (2014).
Isolation and Molecular characterization of

1033



Second International Conference of Animal Health Research Institute

Noha et al.

Salmonella  enteric, Escherichia  coli
O157:H7 AND Shigella spp. from meat and
dairy products in Egypt Int. J. Food Microbi-
ol., 168-169.

Ahmed-Alyaa, S.0.S. (2015). Quality of na-
tive and imported meat in the Egyption Mar-
kets, M.Sc., Cairo Univeresty.

Ajoke, O.A.; Akitoye, O.C.; Stella, 1.S. and
Solayide, A.A. (2014). The prevalence and
plasmid profile of non —typhoidal salmonel-
losis in children in Lagos mettopolis, South
western Nigeria. The Pan African Medical
Journal. 19: 359-364.

Aldoory, Y. (1980). Studies on the proteolytic
activity of some prevalent mould species.
Lab. Med. Mycology, Lea & Febryev. Phila-
delphia.

AOAC, Association Official Analytical
Chemists AOAC. (1995). Official Methods
of Analysis. 15th Ed., Assoc. of official Ana-
lytical chemists, Washington, D. C.

Amany, H. EL-Gohary; Hala, 1.; Sharawee
and Nagwa, I .M. Khafaga (2015). Preva-
lence of Enterobacteriaceae and Staphylococ-
cus aureus in some meat products with spe-
cial reference to plasmid profile of Salmonel-
la isolates. Animal Health Research Institute
J. Vol. (3), No.(1), March 2015, pp.76-85.

APHA (American Public Health Associa-
tion) (2003). Compendium of methods for
the microbiological examination of foods,
Third Ed. (vanderzant, C and splits toesser,
D.F. APHA Technical committee on micro-
biological methods for foods, 675-800
(USA).

Aziz, N.H. and Youssef, A.Y. (1991). Occur-
rence of aflatoxins and aflatoxin-producing
moulds in fresh and processed meat in Egypt.
Food Additives & Contaminants, 8: 321-331.

Bezerra da Rocha, M.E.; da Chagas
Oliveira Freire, F.; Erlan Feitosa Maia,
F.; Florindo Guedes, M.I. and Rondina, R.
(2014). Mycotoxins and their effects on hu-
man and animal health. Food Contr., 36, 159
—165.

Balaban, N. and Rasooly, A. (2000).
*Staphylococcal enterotoxins®* Int. J. Food.
Microbiol.; 61, 1-10.

Bialek, R.; Feucht, A.; Aepinus, C.;
Nublina, G. and Robertson, V.J. (2002).
Evaluation of two nested PCR assays for de-

tection of Histoplasma capsulatum DNA in
human tissue. Journal of Clinical Microbiol-
ogy 40(5): 1644-1647.

Bintvihok, A.; Treebonmuang, S.; Srisakw-
attana, K.; Nuanchun, W.; Patthanachai,
K. and Usawang, S. (2016). A Rapid and
Sensitive Detection of Aflatoxin-producing
Fungus Using an Optimized Polymerase
Chain Reaction (PCR). Toxicol Res.; 32(1):
81-7.

Blum, G.; OH, H.; Lisch ewski, A.R.; HER,
A.; Imrich, H.; Tschape, H. and Hacker, J.
(1994). Excision of large DNA regions
termed pathogenicity islands from t RNA-
Escherichia coli, wide —type pathogen. In-
fect. Immiun., 62: 606-614.

Brizzio, A.A.; Tedeschi, F.A.; Zalazar, F.E.
(2013). Multiplex PCR strategy for the sim-
ultaneous identification of Staphylococcus
aureus and detection of staphylococcal en-
terotoxins in isolates from food poisoning
outbreaks. Biomedica, 33, 122-127.

Brr, A.H.; Moustafa, N.Y. and Edris, A.M.
(2004). Incidence of Moulds and Aflatoxiins
in Some Meat Products, Benha Vet. Med. J.,
15: 65-75.

Bullerman, L.B. (1979). Significance of my-
cotoxins to food safety and human health. J.
Food Protect. 24: 65-86.

Charles Hemades, G.L.; Medina-Solis, C.E.
and Hemadez-Romano, J. (2007). Preva-
lence of Salmonella spp. in foods in
Tamoulpaas, Maxico, during 2005, R ev.
Intrest. Clin., 59: 437-443.

Cheng, C.M.; Van, K.T.; Lin, W.; Lin, J.
and Farmer, D. (2005). A novel PCR as-
say for rapid detection of Salmonella spp.
in foods. Laboratory Information Bulletin
no. 4337, 21(1): 1-13. Department of
Health and Human Services, U.S. Food and
Drug Administration, Rockville, Md.

Cortez, A.L.L.; Carvlho, A.; Aamaral, L.;
Salotti, B. and Vidal-Martin, A. (2008).
Fecal coliform, Coagulase positive Staphy-
lococcus ( CPS) , Salmonella spp.and Cam-
pylobacter spp. in fresh sausage ,Alimentos,
Nutricao A raraquara, 15:215-220.

Cremonesi, P.; Pozzi, F.; Raschetti, M.;
Bignoli, G.; Capra, E.; Graber, H.U.; Vez-
zoli, F.; Piccinini, R.; Bertasi, B.; Biffani,
S.; Castiglioni, B. and Luini, M. (2015).

1034


http://www.tandfonline.com/loi/tfac19?open=8#vol_8
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bintvihok%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26977262
https://www.ncbi.nlm.nih.gov/pubmed/?term=Treebonmuang%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26977262
https://www.ncbi.nlm.nih.gov/pubmed/?term=Srisakwattana%20K%5BAuthor%5D&cauthor=true&cauthor_uid=26977262
https://www.ncbi.nlm.nih.gov/pubmed/?term=Srisakwattana%20K%5BAuthor%5D&cauthor=true&cauthor_uid=26977262
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nuanchun%20W%5BAuthor%5D&cauthor=true&cauthor_uid=26977262
https://www.ncbi.nlm.nih.gov/pubmed/?term=Patthanachai%20K%5BAuthor%5D&cauthor=true&cauthor_uid=26977262
https://www.ncbi.nlm.nih.gov/pubmed/?term=Patthanachai%20K%5BAuthor%5D&cauthor=true&cauthor_uid=26977262
https://www.ncbi.nlm.nih.gov/pubmed/?term=Usawang%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26977262
https://www.ncbi.nlm.nih.gov/pubmed/26977262

Animal Health Research Journal Vol. 7, No. 4, November 2019

pp. 1023-1037

Genomic characteristics of Staphylococcus
aureus strains associated with high within-
herd prevalence of intramammary infections
in dairy cows. J. Dairy Sci., 98, 6828-6238.

Doyle, M.P.; Zhao, T.; Mengo, J.; and Zhao,
S. (1997). E. coli O;s7:H; In: Food Microbiol-
ogy Fundamental and Frontiers, TJ Ed. Am
Soc. Microbial., Washington D.C.

Ebtesam, M.M.; Mazyed.; Dalia, A.; Salim,
A. and Eman, M.; Sharaf, (2014). Charac-
terization of some enteric bacteria isolated
from some types of ready to eat fast food
with special reference to plasmide profile of
E. coli. First conference of food hygiene, An-
imal Health Research Institute (AHRI),
ARC.

EL-Dosoky, H.F.A.; Shafik, S. and Baher,
M.W. (2003). Detection of spoilage and food
poisoning bacteria in some ready to eat meat
products in dakahlia governorat. Assiut Vet.
Med. J. 59: 55-59.

El-Gazzar, M.M. (1995). Mycological studies
on some meat products. Ph. D. Thesis, Fac.
Vet. Med., Zagazig University Egypt.

El-Hamaky, A.M.; Atef A. Hassan; Heidy,
Abo El Yazeed and Refai, M.K. (2016).
Prevalence and Detection of Toxigenic A.
flavus, A. niger and A. ochraceus by tradi-
tional and molecular biology methods in
feeds. Int. J. of Current Research. Vol. 8, Is-
sue, 1, pp. 25621-25633.

El- Shawaf, A.M. (1990). Microbial studies on
aflatoxins in meat products. Ph. D. Thesis
(Food Technology), Fac. of Agriculture,
Mansoura Univ., Egypt.

El-Tabiy, A.A. (2006). Mycological study on
some processed meat products exposed for
sale in markets. Assiut Vet. Med. J., 52: 121-
131.

EOSQC (2005). Egyption Organization for
Standerdization and Quality Control of meat
and meat products.

Esam, I.M. (2010). Plasmid profile analysis of
Salmonella isolated from some meat prod-
ucts. Phd. sci. (Meat Hygiene). Fac. Banha
University.

FAO (1992). Manual Of Food Quality Control
Microbiological analysis part 4. FAO food
and Nutrition paper No. 14/4.

FDA, (2001). *Center for Food Safety and
Applied Nutrition, Bacteriological Analytical
Manual* Staphylococcus aureus, Ch. 12.

Gabal, M.A.; Hegazi, S.M. and Hassanien,
Y. (1994). Aflatoxin production by Aspergil-
lus flavus field isolates. Vet. Human Toxi-
col., 36: 519- 521.

Gracias, K.S. and McKillip, J.L. (2004). A
review of conventional detection and enu-
meration methods for pathogenic bacteria in
food. Can J Microbiol 50: 883-890.

Gustafson, J.E.; Muthaiyan, A.; Dupre, J.M.
and Ricke, S.C. (2014). Staphylococcus au-
reus and understanding the factors that im-
pact enterotoxin production in foods: A re-
view. Food Control., 2014, doi: 10. 1016/ j.
foodcont.10.016.

Hamed, E.A.; Ahmed, A.S. and Abd-El-
Aaty, MLF. (2015). Bacteriological Hazared
associated with meat and meat products.
Egypt. J. Agric. Res. 93, 385-393.

Hassan, A.H. (2013). Frequency rates of fun-
gal contaminants in imported meats from al-
exandrian retail markets. Life Science Jour-
nal, 10: 158-165.

Hassanein, F.S.; Reham, A.A.; Shawky,
N.A. and Gomaa, W.M. (2014). Incidence
of E. coli and Salmonella in ready to eat
foods, Banha Vet., Med. J. 27: 84-91.

Hassanien, F.S. (2004). Bacterial hazarad as-
sociated with consumption of some meat
products. Benha Vet. Med. J. 15: 20 .

Hayes, P.R. (1992). Food Microbiology and
Hygiene 2™ Ed. London and New York.

Heidenreich, B.; Poehlmann, C.; Sprinzl,
M. and Gareis, M. (2010). Detection of
Escherichia coli in meat with an electro-
chemical biochip. J Food Prot 73: 2025-
2033.

Hosein, A.; Munoz, K.; Sawh, K. and Adesi-
yum, A. (2008). Microbial load and preva-
lence of Escherichia coli and Salmonella spp.
in ready to eat products in Trinidad. The
open food sci. J., 2: 23-28.

Hummerjohann, J.; Naskova, J.; Baum-
gartner, A.and Graber, H.U. (2014). En-
terotoxin-producing Staphylococcus aureus
genotype B as a major contaminant in Swiss
raw milk cheese. J. Dairy Sci., 97, 2014,
1305-1312.

ICMSF (1978). *Microorganisms in foofs.
Their significance and methods of enumera-
tion * 2™ ed. Vol. Univ. Toronto Press, To-
ronto and buffalo, Canada.

1035



Second International Conference of Animal Health Research Institute

Noha et al.

Ismail, E.M. (2006). Detection of Salmonella
in some meat products using recent tech-
niques. M.V. SCI. Thesis. Fac. Vet. Med.,
Moshtohor, Banhabranch —Zagazig Univer-
isity.

Ismail, M.A. and Zaky, Z.M. (1999). Evalua-
tion of the mycological status of luncheon
meat with special reference to aflatoxigenic
moulds and aflatoxin residues. Mycopatholo-
gia, 146: 147- 154.

Ismail, M.A.; Abou Elala, A.H.; Nassar, A.
and Michail, D.G. (1995). Fungal contami-
nation of beef carcasses and the environment
in a slaughter house. Food Microbiology, 12:
441- 445.

ISO 6579 (2017). Microbiology of food and
animal feeding stuffs. Horizontal methods for
isolation of Salmonella spp.

ISO 16654 (2001). Microbiology of food and
animal feeding stuffs. Horizontal method for
the detection of E. coli O;s;.

Jamali, M.; Karimipour, M.; Shams, M.;
Amani, A. and Abyaneh, M. (2013). Ex-
pression of aflatoxin genes aflO (omtB) and
aflQ (ordA) differentiates levels of aflatoxin
production by Aspergillus flavus strains from
soils of pistachio orchards. Research in Mi-
crobiology,164: 293-299.

Johnson, W.M.; S.D.; Tyler, E.P.; Ewan,
E.F.; Ashton, D.R. and Rozee, K.R.
(1991). Detection of genes for entero- tox-
ins, exfoliative toxins, and toxic shock syn-
drome toxin 1in S. aureus by the polymer-
ase chain reaction. /. Clin. Microbiol. 29:
426-430.

Khan, J.A.; Rathore, R.S.; Khan, S.; Hmed,
I. (2014). In vitro detection of pathogenic
m.o. from food sources by convential mo-
lecular and cell culture method. Braz. J. Mi-
crobial., 44: 751-759.

Koka, R. and Weimer, B.C. (2001). Influence
of growth conditions on heat-stable.

Law, J.W.; Mutalib, N.S.; Chan, K.G. and
LEE, L.H. (2015). Rapid methods for the
detection of foodborne bacterial pathogens:
principles, applications, advantages and
limitations. Front. Microbiol., 5, 2015, 770.

Libby, J.A. (1975). Meat Hygiene, 4thEd.LEA
and Febriger, Philadelphia.

Micheal, E.; Stites, S. and Lai, K.N. (1981).
Biochemical characterization and identifica-

tion of Enterobacteriaceae isolated from
meats. Appli. Enviro. Microbiol. 50: 639-
645.

Mohamed, E.I. (2006). Detection of Salmo-
nella Spp. in some meat products using re-
cent techniques, M.V. Sci. Thesis, Meat hy-
giene, Fac. Vet. Med., Benha University.

Molina, F.; Lopez-Acedo, E.; Tabla, R.; Roa,
I.; Gomez, A. and Rebollo, J.E. (2015). Im-
proved detection of Escherichia coli and coli-
form bacteria by multiplex PCR. BMC Bio-
technol 15: 48.

Molla, B.; Alemayehu, D. and Salah, W.
(2003). Sources and distribution of Salmo-
nella serotypes isolated from food animals,
slaughter house, personal and retail meat
products in Ethiopia, Ethio. J. Health Dev. ,
17: 63-70.

Mrema, N.M.; Puchane, S. and Gashe, B.A.
(2004). Prevalence of Salmonella in raw
meat, raw fresh sausage and raw burger pat-
ties from retail outlets in Gaborone. Botswa-
na. Trends in plant Science, 3: 207- 212.

Neville, J. and Bryant, A.F. (1986). Laborato-
ry Immunology and Serology. 2" ED., Saun-
dei Company Copyright, Toronto, Canada.

Normanno, G.L.; Salandra, G.; Dambrosio,
A.; Quaglia, N.C.; Corrente, M.; Parisi,
A.; Santagada, G.; Firin, U.A.; Crisetti, E.
and Celano, G.V. (2007). Occurance Char-
acterization and antimicrobial resistence of
enterotoxigenic staphylococcus aureus isolat-
ed from meat and dairy products, Interna-
tional J. Food Microbiology, 290-296.

Nouman, T.; Darwish, A.; Zinab, M.; Niazi;
and Hoda, A. (2001). The traditional Egyp-
tian luncheon 1- Quality attributes of market
product. Vet. Med. J. Giza, 49: 199- 210.

Pitt, J.I. and Hocking, A.D. (2009). Fungi
and food Spoilage Book . 4“Ed., Chapter 4-
10, pp. 29. Academic Press, New York, Lon-
don, Toronto, Montreal, Tokyo.

Pitt, J.I. and Hocking, A.D. (1997). Fungi
and food spoilage. 2nd ed. Blackie Academic
& Professional, London, U.K., 593 pp.

Prescott, M.; Harley, P. and Klein, D.A.
(2005). Microbiology 6thED.-M.Graw, Hill,
New York USA

Quinn, P.J.; Carter, M.E.; Markey, B.K.;
Donnelly, W.J.C. and Leonard, F.C.
(2002). Veterinary Microbiology and Micro-
bial Disease. Great Britain by MPG, Book,

1036



Animal Health Research Journal Vol. 7, No. 4, November 2019

pp. 1023-1037

Ltd, Bodmin. Corn Wall. UK.

Rao, V.A.; Thulasi, G. and Ruban, S.W.
(2009). Meat quality characteristics of non-
descript buffaloes as affected by age and sex.
World App. Sci. J. 1058-1065.

Raper, K.B. and Fennel, D.I. (1965). The ge-
nus Aspergillus. Pp.686. Baltimore, Williams
and Wilkins.

Rodrigues, P.; Soares, C.; Kozakiewicz, K.;
Paterson, R.R.; Lima, N. and Venancio, A.
(2009). Identification and characterization of
Aspergillus flavus and aflatoxins. Applied
Microbiology, 2: 527-534 .

Scheinberg, J.A.; Dudley, E.G.; Campbell,
J.; Roberts, B.; DiMarzio, M.; DebRoy, C.
and Cutter, C.N. (2017). Prevalence and
phylogenetic characterization of Escherichia
coli and hygiene indicator bacteria isolated
from leafy green produce, beef, and pork
obtained from farmers’ markets in Pennsylva-
nia. J Food Prot 80: 237-244.

Shawish, R.R.; AL-Humam, N.A. (2016).
Contamination of beef products with staphy-
lococcal classical enterotoxins in Egypt and
Saudi Arabia. GMS Hyg. Infect.

Simancas, A.; Molina, F.; Tabla, R.; Roa,
I.and Rebollo, J.E. (2016). YaiO, a new tar-
get for highly specific detection of Esche-
richia coli by PCR amplification. In Mi-
crobes in the spotlight: Recent progress in
the understanding of beneficial and harmful
microorganisms. Méndez-Vilas A (ed).
Brown Walker Press, Boca Raton, FI, USA. p
234,

Siriken, B.; Pamuk, S.; Ozakin, C.; Gedi-
kogly, S. and Eyigor, M. (2006). A nota on
the incidence of Salmonella spp., Listeria
spp. and Echerichia coli O156:H7 serotype
inTurkish sausage (Soudjouck), Meat. Sci.
72:177-181.

Khanam, F.; Sheikh, A.; Sayeed, M.A.
(2013). Evaluation of a typhoid/parat yphoid
(TPTest)detecting anti- Salmonella IgA in
secretions of peripheral blood lymphocyte in
patients in Dhaka, Bangladish. PLoS neglect-
ed tropical diseases,7 (7): €2316, 2013.

Stromberg; Z.R.; Lewis, G.L.; Marx, D.B.
and Moxley, R.A. (2015). Comparison of
enrichment broths for supporting the growth
of Shiga toxin-producing Escherichia coli.
Curr Microbiol 71:214-219.

Sun, D.; Wu, R.; He, X.J.; Wang, S.; Lin, Y.
Ch., Han, X., Wang, Y.Q., Guo, T.T., Wu,
G., Yang, K. (2011). Development of a
multiplex PCR for diagnosis of Staphylo-
coccus aureus, Escherichia coli and Bacillus
cereus from cows with endometritis. Agr.
Sci. China, 10, 1624-1629.

Synge, B.A. (2000). Verotoxin producing
E.coli, Veterinary View J.Applied. Microbi-
ol., Symposium suppl. 88: 315-375.

Torky, (2004). Trials for inhibition of some
food poisoning bacteria in some manufac-
tured meat product, Ph.V.Sc, Faculty of Vet-
erinary medicine Zagazig University.

Wafia, H.A. and Hassan, A. (2000). Sanitary
status of some to eat meat meals in Cairo and
Giza Governorates. J. Egypt. Vet. Med. As-
soc., 60: 95- 104.

Wogan, G.N.; Paglialunga, S. and New-
berue, P.N. (1974). Carcinogenic effect of
low dietary levels of aflatoxin Bl in rats.
Food Cosmet Toxicol.,12: 681-685.

Zafar, A.; Ahmed, E. and Wajiha, H. Khan,
A. (2016). Microbiological Evaluation of
Raw meat products, Available in local Mar-
kets of Karachi, Pakistan. Pakistan Academy
of Sciences. B. Life and Enviromental sci-
ences 53: 103-109.

Zeinhom, M.M.; Abdel-latef, G.K. and Jor-
dan, K. (2015). The use of multiplex PCR
to determine the prevalence of enterotoxi-
genic Staphylococcus aureus isolated from
raw milk, feta cheese, and hand swabs. J.
Food Sci., 80, M2932-6.

1037



