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Abstract

Ninety meat samples were chosen at random from food stores with high ratings in the Great-Cairo
Governorate (30 samples of each of Burger, Kofta, and minced meat). The presence of pathogenic bacteria like
Staphylococcus aureus,Listeria monocytogenes, Salmonella typhimurium, and Bacillus cereus was examined
bacteriologically in the samples.

However, Salmonella typhimurium and Listeria monocytogenes were found in 22 and 19% of the
examined samples, respectively. Staphylococcus aureus was found in 10% of the examined samples with
average counts of 7cfu/g, and Bacillus cereus was found in 11% of the examined all samples with an average
counts of 3cfu/g.

One hundred sixty-eight pathogenic bacterial isolates, including 27 Staphylococcusaureus isolates there
were 51, 30, and 60 isolates of Listeriamonocytogenes, Bacillus cereus, and Salmonella typhimurium,
respectively. With the aid of Hi identification Kits and latex test kits, only 114 of the 168 testes isolates were
identified as pathogenic species. The results indicated that these foods might be an infection source for
consumers. When preparing and serving food, safety measures ought to be taken to control the quality of the
raw materials and the environmental and hygienic conditions.

Keywords: Super-markets; Egyptian, Burger; Kofta ; minced meat ;microbiological analysis and pathogens.

Introduction

One of the most important sources of protein
for people living in developed nations is meat and
meat products. Millions of people around the world
consume beef burgers, which are virtually the most
popular meat dish. The typical methods (such as
grinding, cooking, and adding salt) used to make
hamburgers increase the formation of reactive,
making the finished product extremely susceptible to
oxidation. (Ladikos &Lougovois 1990; Ghazyaet al,
2021).

The public's awareness of food, particularly
meat and meat products, which are one of the most
significant sources of human infections with a variety
of foodborne pathogens (Norrung et al., 2009; Fouad
et al., 2015), has significantly increased as a result of
the increasing number and severity of food poisoning
outbreaks ~ around  the  world  (Forsythe,
2008).Nevertheless, meat and meat products continue
to be a significant food group in the diets of many
consumers (Rosergant et al., 1999; Delgado, 2003;
Speedy, 2003), and foodborne illness from them is
regarded as one of the most serious in the world
(Balaban & Rasooly 2000; Argudn et al., 2010).

Particularly products made from raw and minced
meat and not subjected to heat treatment are thought
to be significant sources of pathogenic spp. that have
caused severe gastroenteritis in humans, such as
luncheon, burgers, and minced meat (Karmi, 2013).
98% of the test minced meat, 60% of the
sausage, 48% of the rice grains, 44% of the Koshari
or ice cream and 36% of the pasteurised milk
samples all contained B. cereus (Saleh et al.,1993).
According to Shehu and Adesiyun's 1990 report,
39.5% of milk contained E. coli. Food-borne
illnesses caused by enterotoxigenic Escherichia coli
have been documented and recovered from a variety
of processed and unprocessed food sources
(Firstenberg & Sullivan 1997). The safety of
microorganisms in food is becoming a global
concern for public health. Approximately 76 million
foodborne illnesses are thought to occur in the
United States each year (Meng & Doyle, 1998; EI-
Shenawy et al., 2016a).Numerous human diseases
are caused by microorganisms found in both fast
food and traditional fast food. Listeria spp. is
frequently found in chilled and frozen foods, whereas
Salmonella is frequently found in chicken and
undercooked eggs (Angelillo et al., 2000; Abosereh
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et al., 2016). The incidence of Camphylobacter spp,
Staphylococcus spp, E. coli, and Yersinia spp. as well
as other foodborne microorganisms has been
documented by Kaneko et al. (1999), Pelczar et al.
(2006), and El-Kholy et al. (2016). In order to assess
the general bacteriological state of some meat
products sold in the Egyptian market, this work has
been done. In order to provide a general
understanding of the health and safety condition of
this food product, with a focus on the likelihood of
the presence of some pathogenic microbes, including
Staphylococcusaureus counts, Salmonella
typhimurium, L. monocytogenes, and Bacillus cereus.

Materials and Methods

Meat products samples:

Ninety samples of meat productswere randomly
collected in Great-Cairo Governorate. All samples
were collected aseptically, placed in sterile
containers, stored at 4°C and transferred to the
laboratory. All samples were examined at the same
day.

Samples preparation:

Twenty-five gm. of each sample was mixed,
homogenized in sterile mixer and diluted with 225
ml buffered peptone water .Ten-fold dilutions of
homogenates were prepared and subjected to all the
microbiological analysis (EI-Shenawyet al., 2022).

Microbiological Analysis:-

Ten-fold dilutions of the homogenates samples
were inoculated onto plates of selective media.The
aerobic colony count (ACC) was carried out
according to the method described by Hussien et al.,
2022using plate count agar (MO091, Himedia,
Mumbai). Plates were incubated at 30+ 1C° for 72+
2h.Coliform group was determined after the method
reported by Fouad et al., 2022ausing violet red bile
agar (VRBA) (MO049, Himedia, Mumbai). Plates
were incubated 24h at 30- 37°C.For detection of
Salmonella typhimurium, (25g) of each sample was
mixed with 225ml of sterile buffer peptone water and
incubated at 35 °C for 24 hrs. One to ten ml of this
mixture was transferred to selenite cystein broth and
incubated at 35 °C for 72 hrs. Plates of
Salmonella&Shigella ager were streaked from the
last process and incubated at 35 °C for 24 hrs.
Growth of Salmonella typhimurium is appears as
colorless colonies with black centers (Shazlyet al.,
2022).L. monocytogenes was detected by mixing 25
ml of the sample with 225ml Listeria selective
enrichment supplement (M890A, Himedia, Mumbai)
(El-Shenawyet al., 2016b). Samples were incubated
at 30° C for 7 day. A plate of oxford agar base

(M1145, Himedia, Mumbai) supplemented with
Listeria supplement was daily streaked from each
sample and incubated at 35° C for 48h. Suspected
colonies were picked up and propagated for further
specific morphological, biochemical tests.

Enumeration of S. aureus in samples was
carried out by spreading 0.1 ml of each dilution onto
the surface of Baird Parker media supplemented with
egg yolk and potassium tellurite solution. Plates were
incubated at 37 °C for 48 hrs, typical colonies, which
appear gray-black, shiny and convex with a narrow
white margin surrounded by a clearing zone, were
counted (Dohaet al., 2017; Husseinet al., 2020).
Suspected colonies were picked up and propagated
for further specific morphological and biochemical
tests. Bacillus cereus was determined by the surface
plating technique using the Bacillus cereus agar
medium, supplemented with polymyxin B and egg
yolk. Plates were incubated at 37 °C for 48 hrs, a
typical colony, which appears peacock blue-coloured
and surrounded by precipitation zone were counted
and tested for further specific identification (Fouad
et al., 2022b).

Purification and Identification of the isolated
Three to five suspected isolates of each organism,
isolated from each positive sample, were subjected
for identification using the microscopic examination
as well as their chemical and biochemical
confirmation tests according to Bergy’s Manual
(Neathet al., 2009). Additional kits used to help for
accurate identification including Hi Staphylococcus
identification kit, Hi Staphylococcus Latex test kit,
HilListeria identification kit, HiListeria latex test kit,
Hi Salmonella identification kit and Hi Salmonella
Latex test kit. All results of identification tests done
for these isolates were compared with a specific
reference strains obtained from ATCC.

Results and Discussion

Ninety samples of products meat including
thirty samples each of burger, kofta, and minced
meatweremicrobiologically investigated.

Data in Table (1) show that the average of total
bacterial count ranged from 18x10%o 34x10°
according to the type of meat product.
Burgercontained the highest records of total bacterial
count while, Koftacontained the lowest ones.In
addition, data in Table (1) reveal that the incidence
percentage of abovementioned parameter was 100%
for various meat product sandwiches. According to
El-Sherbeeny et al. (1985), 68% of the samples had
aerobic colony counts (30°C) that were higher than
106cfu/g. These results agree with their study results.
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Table 1. Microbiological quality of some meat products.

Type/No. of sample Burger Kofta minced meat
(30) (30) (30)
Total bacterial count Positive samples 30(100%) 30(100%) 30(100%)
Average cfulg 34x10° 18x10? 24x10?
Coliform group Positive samples 17(57%) 16(53%) 9(30%)
Average cfulg 14x10? 11x10? 9x10?
Staphylococcus aureus Positive samples 3(10%) 4(13%) 2(7%)
Average cfu/g 7 10 7
Salmonella typhimurium Positive samples 9(30%) 6(20%) 5(17%)
Listeria monocytogenes Positive samples 5(17%) 6(20%) 6((20%)
Bacillus cereus Positive samples 5(17%) 7(23%) 6(20%)
Average cfu/g 3 4 3

According to a Bryan et al., 1997; Kubheka
et al., 2001 report, these foods were left at room
temperature, which might have encouraged the
growth of contaminating bacteria, increasing
bacterial counts.

Respecting the coliform group counts, reveal
that the average of coliform group ranged from 9x10?
to 14x10%ccording to the type of meat product.
Burger had the highest concentrations of coliform,
whereas minced meat had the lowest. Depending on
the type of meat product, the contamination rate
varied from 9% to 17%. These findings are
consistent with those of (Bezerra et al., 2010), who
noted that 31.4% of samples of hamburgers were
deemed unfit for human consumption and that
coliform was present in those samples. Therefore, the
likelihood of faecal coliform contamination in
sandwiches sold along Brazilian roadsides is
comparable to that which occurs in other Latin
American nations (Garin et al., 2002). Coliforms are
still regarded as markers for evaluating the general
hygienic status of surfaces that come into contact
with food (Jackson et al., 2007).

According to data in Table (1), the average
S. aureus count varied depending on the type of meat
product from 7 to 10. Burger and minced meat had
the lowest S. aureus counts, whereas kofta had the
highest. Depending on the type of meat product, the
contamination rate varied from 7% to 13%.
According to data in Table (1), the average S. aureus
count varied depending on the type of meat product
from 7 to 10. Burger and minced meat had the lowest
S. aureus counts, whereas kofta had the highest.
Depending on the type of meat product, the
contamination rate varied from 7% to 13%.

According to Christison et al. (2008), improper
handling, cross contamination, and poor temperature
control may be to blame for the presence of S. aureus
in ready-to-eat foods. S. aureus is always added
when people come into contact with cooked food
(Surkiewicz et al., 1973). S. aureus is destroyed
during processing, so its presence in processed foods
usually denotes contamination from food handlers'
skin, mouths, or noses (Neela et al., 2004). S. aureus
has significant economic significance because, in

addition to spreading diseases, it can also cause
asymptomatic infections because of its capacity to
colonise throughout an organism (Okura et al.,
2005).

These results agree with those published by (El-
Sherbeeny et al., 1985), who revealed that 41% of
samples tested positive for Staphylococcus aureus
and that 58% of those samples had a count of at least
103/g. The presence of S. aureus was also found in
the examined samples of grilled chicken, chicken
luncheon, beef shawerma, beef burger, yoghourt, and
veta at rates of 40%, 10%, 20%, 30%, 20%, and
20%, respectively (Hassan et al., 2009).

In the samples of hamburger, Kofta, and

minced meat, S. typhimurium was found in 30, 20,
and 17%, respectively. The main causes of
Salmonella outbreaks at food service establishments
are improper food preparation and handling (Jay,
1992). As of January 16, 2003, Trinidad and Tobago
had 49 cases of salmonellosis from weeks 1 to 52 of
2002. (CAREC, 2003).
In the burger, kofta, and minced meat samples, L.
monocytogenes was found in 17, 20, and 20% of the
samples, respectively. This outcome might be the
result of vendors' careless coughing and sheezing,
which can contaminate the goods. Additionally, nose
picking with the hands and improper hand washing
could both be significant sources of contamination
(Ologhobo et al., 2010).

Instead, these findings contradict those of
Mosupye and Von Holy (2000), who found that
Listeria monocytogenes was not present.

In the burger, kofta, and minced meat samples,
Bacillus cereus was found in 17, 23, and 20% of the
samples, respectively. The obtained results likely
reflect contaminated hand washing water from the
sandwich makers, insufficient hand washing,
inadequately heated food, and improper ingredient
storage conditions. Compared to EI-Sherbeeny et
al(1985) .'s findings, which found that presumptive
Bacillus cereus was isolated from 37% of samples
and that their counts were 103/g or higher, these
results show lower counts.

The obtained results are consistent with (Mosupye
and Von Holy, 2000), who discovered that 17% of
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the examined samples contained Bacillus cereus. The
fried vegetables had the highest percentage of
samples that tested positive for B. cereus (31%),
according to (Gadaga et al., 2008). From the positive
examined samples, 168 isolates were chosen for
identification or confirmation as S. aureus, L.

monocytogenes, B. cereus, and S. typhimurium on
various selective agar media, including Baird parker
agar base medium, Listeria oxford base medium, B.
cereus agar medium, and Salmonella Shigella agar
medium. These isolates' sources and numbers are
displayed in Table (2).

Table 2. lists the sources and counts of the various isolates that were found.

Type/No. of Burger Kofta Minced meat (30)
sample (30) (30) Total No.

isolates Strains isolates Strains isolates Strains isolates Strains
S. aureus 9 6 12 8 6 4 27 18
L. 15 10 18 12 18 10 51 32
monocytogenes
B. cereus 9 8 12 10 9 7 30 25
S. typhimurium 27 20 18 11 15 8 60 39
Total No. 44 60 a1 48 29 168 114

isolates/ Strains

According to their morphology, physiological,
and biochemical traits, all of the aforementioned
isolates were identified; however, only 51 L.
monocytogenes were found. S. typhimurium, B.
cereus, and S. aureus isolates were all identified
based on their morphology, physiological, and
biochemical characteristics; however, only 51
isolates were successfully identified using additional
kits, including the Hi Salmonella identification Kit
and Hi Salmonella latex test kit, Hi Listeria
identification kit and Hi Listeria latex test kit, Hi
Staph identification kit and Hi Staph latex test Kit.

According to their morphological and cultural
characteristics, these isolates were collected for
identification. Bergey's Manual of Systematic
Bacteriology (Neath et al., 2009). Nevertheless, the

isolated pathogenic bacteria were identified using the
rapid detection techniques (Hi kits and Latex test
kits). The 114 strains that were identified were
distributed as follows, according to the data: 18 S.
aureus strains, 32 L. monocytogenes strains, 25 B.
cereus strains, and 39 S. typhimurium strains,
respectively.

According to the Egyptian Standards' (ES)
microbiological requirements, 47% of meat samples
were rejected because they failed to meet one or
more requirements.

Overall, 53% of the Egyptian meat product was
approved for export to the EU using the traditional
microbiological method. These samples (53%) are
approved in accordance with the ES listed in Table

3).

Table 3. Meatproducts samples as complies with the Egyptian Standards.

Meat products No. of examined samples No. of accepted samples
Burger
(30) 30 17
Kofta
(30) 30 16
minced meat
(30) 30 9
Total 90 42
Most cases of foodborne illnesses and documented evidence to the presence of pathogenic

intoxication are caused by improper food handling,
which includes improper use of preparation and
storage temperatures, cross-contamination, and poor
personal hygiene (Goncalves, 1998). When food
handlers don't maintain good personal hygiene or
prepare food properly, they run the risk of becoming
carriers of microorganisms through their hands,
mouths, and skin, among other possible routes (Silva
et al., 2009).Many of the foods sold in our
neighbourhoods are highly contaminated with
pathogenic microorganisms. Foods sold close to
polluted areas are susceptible to pathogenic
microbial contamination. The incidences of food
borne illnesses and intoxications have been linked by

microorganisms in food.

Conclusion

The findings of this study show that the burger's
hygiene conditions were extremely subpar and may
pose a serious threat to human health. Utilizing high-
quality raw materials, employing effective heat
treatment and properly cleaning and sanitizing
utensils can all help reduce this cross-contamination.
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