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ABSTRACT

The present study aimed to assess the safety and quality of the beef burger sold in Assiut city,
Egypt. Hundred random samples of fresh and refrigerated beef burger (50 for each) were
collected during the period from August to October 2021 from different butcher’s and
refrigerators of markets, respectively. Samples were subjected to sensory, physico-chemical
as well as microbiological evaluation. The findings revealed that the examined refrigerated
samples have low scores of sensory attributes less than the fresh ones obtained from butchers.
Deterioration criteria of samples indicated low thiobarbituric acid values (TBA), their means
were 0.22+0.02 and 0.25+0.03 mg malonaldehyde/kg and the mean pH values were 5.8+0.23
and 6.0+0.30, in fresh and refrigerated samples, respectively. Furthermore, microbiological
evaluation: regarding fresh burger, the mean values of aerobic plate count (APC) and total
yeast and mold count (CFU/g), were 8.5 x and 1.1x, respectively. Regarding the refrigerated
beef burger, the mean values of APC and total yeast and mold count (CFU/g) were 4.5 x and
3.9x%, respectively. The incidence of Salmonellae in all burger samples was 24%. Itwas 22 %
and 26% in fresh and refrigerated samples, respectively, where S. enteritidis and S.
typhimurium contaminated 8% and 7% of examined samples, respectively. This study could
conclude a substandard production and storage system in the area, necessitating the
development of new burger production methods as well as raising knowledge about sanitary
beef burger production, processing, and handling.

Short title: Evaluation of beef burger sold in Assiut city

Key words: TBA; Salmonella spp.; beef burger; pH and APC.

INTRODUCTION and directly linked to our daily life.

) _ Because the link between nutrition and

Because we can't survive without food,  pegth is becoming more and more of a hot

food quality monitoring is a critical step topic, food manufacturers must portray

their products in the best possible light to

Corresponding author: Wesam Sameeh meet consumer needs for fresh, durable, and
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Each year, one-third of the food produced
for human use is mostly wasted owing to
spoiling, which makes food undesirable for
consumers (Principato et al., 2021). Meat,
with its moderate pH and high nutrient and
moisture content, is one of the most
perishable commodities among the
numerous food products. The key factors
that influence spoilage and nutrient
breakdown in meat are microbial growth,
lipid oxidation and enzymatic autolysis,
that results in the development of off-odors
and flavors, slime formation, and
discoloration, thereby making it
unacceptable for human consumption
(Pellissery et al., 2020)

Due to drastic lifestyle changes, consumers'
need for fast food has risen dramatically in
recent years (Bastos et al., 2014). Burger's
popularity stems from its pleasant sensory
properties and practically rich source of
protein with high biological value, energy,
vitamins, and minerals, which has
converted it into a habitually consumed fast
food in several societies (Ramadhan et al.,
2011).

Beef burgers, on the other hand, are a'high
risk' product because pathogenic bacteria
like Salmonella spp. or Shiga toxin-
producing Escherichia coli (STEC) may
contaminate the meat raw materials.
Furthermore, pathogens relocated to the
center of the product during mincing and
mixing of the meat preparation, that is
usually the point which gets the minimum
heat treatment during cooking (FSAI
Scientific Committee, 2018). Beef burgers
have been linked to a number of outbreaks.
In 2010, one of the greatest S. typhimurium
foodborne outbreaks in France was
observed, with 554 clinical cases (Guillier
et al., 2013). Also, there was an S.
enteritidis outbreak in France that was
associated with the consumption of beef
burgers from Poland in 2015. For
Salmonella, 2.8% of all strong outbreaks
were linked to beef products (ECDC,
2014).
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Refrigerated storage is the traditional
method for preserving fresh meat (Kim et
al., 2013). Although numerous researchers
have  observed that fungi and
psychrotrophic bacteria are frequently
related to the deterioration of perishable
foods at refrigerator temperatures, resulting
in a shorter shelf life. Consuming
contaminated refrigerated foods is also
raising the global incidence of food-borne
diseases (Oluwaseunetal., 2018).

The most reliable indicator of meat quality,
sanitary processing, and durability of meat
products is the aerobic plate count (APC).
High APC of mesophilic bacteria may
suggest incipient deterioration rather than
any significant health hazard (ICMSF,
1980).

Mold and yeast comprise a vast group of
microorganisms that are widespread in
nature. Contamination of meat products
with different yeast and mold species is
regarded as a genuine risk since it increases
the likelihood of spoilage and degradation,
resulting in significant economic losses and
posing a public health threat due to the
creation of a wide range of mycotoxins
(Morshdy et al., 2015; Abd EIl-Wahab et
al., 2021). Mycotoxins have been studied
for  their  toxigenic, hepatotoxic,
nephrotoxic, immunosuppressive, carcino-
genic, and mutagenic properties (daRocha,
2014).

The determination of pH is one of the
critical quality aspects of meat. Changing
the pH of meat has a substantial impact on
its properties, including water-binding
capacity, color, consistency, smell and
taste, salt penetration rate and stability
during storage (Okuskhanovaetal., 2017).

Values of thiobarbituric acid (TBA) could
be a valuable quality index for determining
rancidity in lipid-rich foodsduring storage .
(Hassan & Omama, 2011). TBA is
practically used for the measurement of
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malondialdehyde (MDA) content that is an
abundant secondary product of lipid
oxidation and is relatively stable compared
to lipid hydroperoxides, primary products
of lipid oxidation (Jungetal., 2016).

Globally, Salmonella spp. are thoughtto be
responsible for about 90 million of
diarrhea-associated diseases each year, and
85 % of those cases are linked to food
(Hung et al., 2017). The infective dose is
often between 106 and 108 cells, however
even the dose of 10 cells can cause
salmonellosis in some persons (Chlebicz
and Slizewska, 2018). Fatalities are mainly
observed in children below the age of 4
years who are infected with serotypes
enteritidis or typhimurium (de Jong et al.,
2012).

So, the current research was planned to
evaluate the sensory, physico-chemical and
microbiological profiles of fresh and
refrigerated beef burger sold in Assiut city,

Egypt.
MATERIALS AND METHODS

1. Collection of Samples:

A total of 100 random samples of beef
burger were collected during the period
from August to October 2021, where 50 of
them were freshly prepared and bought
from different butchers’ shops and the other
50 samples were refrigerated and stored in
refrigerators in different hypermarkets and
meat shops in Assiut city, Egypt. Each
sample was packed in a plastic bag and
transferred immediately with a minimum
period of delay to the laboratory in an
icebox.

2. Sensory evaluation:

The samples were evaluated for color, odor,
and taste according to Hassanien et al.,
(2018) and Gracey J. (1986). The
evaluation of beef burger samples was
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assessed by 5-7 members of the Food
Hygiene Department (with past experience
in burger processing and evaluation) to
evaluate their sensory characteristics.

3. Physico-Chemical examination:

a. Determination of pH value (Garavito et
al., 2020).

b. Determination of Thiobarbituric acid
(TBA) (Buege & Aust, 1978)

4. Microbiological examination:
a. Determination of Aerobic plate count
(APC): It was performed in accordance
with (ICMSF, 1996)
b. Determination of Total Yeast and mold
count was carried outaccordingto (APHA,
1966)
c. Isolation and identification of
Salmonellae:

- Isolation as a food-borne pathogens

(ISO 6579: 2002).

- Identification of suspected isolates of
Salmonella  spp. by microscopical
examination, motility testand biochemical
reactions according to MacFaddin, (2000)

- Serological identification of the isolated
Salmonellae was performed in Food
Analysis Center, Faculty of Veterinary
Medicine, Benha University in accordance
with  Kauffman - White scheme
(Kauffman, 1974) for the determination of
Somatic (O) and flagellar (H) antigens
using Salmonella antiserum (Denka
Seiken Co., Japan).

5. Statistical Analysis:

All experiments were carried out in
triplicate. One-way analysis of variance was
performed using the SPSS program (SPSS
Inc., Chicago, IL, USA) to determine the
statistical significance of differenceswithin
the samples.
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RESULTS

Table 1: Sensory evaluation for fresh and refrigerated beef burger samples (n=50).

Sensory Color Odor Taste

Parameters  Desirable Undesirable Desirable Undesirable Desirable Undesirable

Samples No % No % No % No % No % No %
Fresh 42 84 8 16 44 88 6 12 40 80 10 20
Refrigerated 32 64 18 36 30 60 20 40 27 54 23 46

Table 2: Statistical analytical results of pH values of freshly prepared, and refrigerated beef
burger samples (n=50).

Burger samples Min. Max. Mean+ S.E
Fresh 5.4 6.2 5.8+0.23**
refrigerated 5.5 6.4 6.0+£0.3**

S.E= Standard error of the mean. ** Difference between Mean values is highly significant
Difference (p <0.01).

Table 3: Statistical analytical results of (TBA)* valuesin freshly prepared, and refrigerated
beef burger samples (n=50).

Accepted Not accepted
I I
Burger Samples Samples Min. Max. Mean £ S.E
samples (<0.5MDA  (>0.5mg MDA
/kg) /kg)
No % No %
Fresh 48 96 2 4 0.1 0.53 0.22+£0.024
refrigerated 47 94 3 6 0.13 0.60 0.25+0.025

S.E= Standard error of mean. No significant difference between Mean values (p >0.05).
* Permissible limit = 0.5 MDA /kg

Table 4: Statistical analytical results of Aerobic plate count (APC) (cfu/g) in the examined
samples of freshly prepared, and refrigerated beef burger (n=50).

Burger samples Min. Max. MeanzS. E
Fresh 4x10° 10° 8.5 x107+ 4.4 x107
refrigerated 5x105 3 x108 4.5 %107+ 1.4 x107

S. E= Standard error of the mean. No significant difference between Mean values (p >0.05).
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Table 5: Statistical analytical results of Total yeast and mold (cfu/g) in the examined samples
of freshly prepared, and refrigerated beef burger (n=50).

Positive
Si?;gﬁ:s samples Min. Max. Mean + S.E*
No %
Fresh 41 82% 1.8x103 6x10* 1.1x10%+2.1 x103*
Refrigerated 44 88% 103 2.5x10° 3.9x10*+ 1.2 x10**

S.E*= Standard error of mean. * Significant difference between Mean values (p <0.05).

Table 6: The incidence of Salmonellae in the examined samples of freshly prepared, and
refrigerated beef burger

Samples
Incidence of isolated Fresh Refrigerated All samples
Salmonella (n=50). (n=50). (n=100).
No. % No. % No. %
S. enteritidis 1 2% 7 14% 8 8%
S. typhimurium 4 8% 3 6% 7 7%
S. tsevie 2 4% 1 2% 3 3%
S. rissen 1 2% 1 2% 2 2%
S. infantis 2 4% - - 2 2%
S. chester - - 1 2% 1 1%
S. montevideo 1 2% - - 1 1%
Total 11 22% 13 26% 24 24%
Table 7: Serological identification of isolated Salmonellae
Identified strains Group ) Antigenic structurlj
S. enteritidis D1 1,9,12 gm:-
S. typhimurium B 1,45,12 i:1,2
S. tsevie B 14,12 i:en,zl5
S. rissen Cil 6,7,14 f,g:-
S. infantis C1 6,7 r:1,5
S. chester B 1,45,12 e,h:en,x
S. montevideo C1 6,7,14 gm,s:1,27
DISCUSSION low scores of sensory attributes less than
the fresh ones obtained from butchers'
1. Sensory evaluation: shops.

As in all foods, the organoleptic tests are

generally the final guide of the quality Regarding fresh burger: color, odor and
from the consumer's perspective. As it is taste, the percentage of undesirable
beneficial to make a comparison samples were 16, 12 and 20 %,
between sensory evaluation for fresh respectively.

and refrigerated beef burger samples.

The findings in table (1) revealed that Regarding refrigerated burger: color,
the examined refrigerated samples have odor and taste, the percentage of
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undesirable samples were 36, 40 and 46,
respectively. These findings were higher
than those obtained by (Hassanien et al.,
2018) from minced meat that were 20,
20 and 16 % respectively.

2. Physico-Chemical evaluation:

2.1. Determination of pH value:

The quality can be tested by detecting
the pH value of the meat. The pH
measurement of spoiled meat may be
considered an indirect measurement of
the accumulation of ammonia, which
suggests muscle deterioration (Mu et al.,
2021).

As shown in table (2) the mean values
of pH of examined freshly prepared and
stored refrigerated beef burger samples
were 58 + 0.23 and 6.0 + 0.3,
respectively. It is worth mentioning that
the difference Dbetween their mean
values was highly significant, where P-
value = 0.002 (p < 0.01). Shaltout et al.
(2016) illustrated that changes in pH
values may be due to endogenous
enzymes and microbial load which may
cause protein hydrolysis with the
appearance of alkaline groups during the
storage time. A similar mean pH value
was recorded by Hassanien et al. (2018)
(5.8). lower result was 5.60+£0.05 Malak
and Abdelsalam, (2021).

2.2. Determination of Thiobarbituric
acid (TBA):

TBA has been used as an index to assess
the amount of secondary lipid oxidation
products closely attributed to meat
sensory quality (Hu et al., 2015), and a
0.5-mg MDA/ kg meat was considered a
threshold of rancidity perception by
consumers and closely pertaining to the
undesirable off-odor of meat (Sheard et
al., 2000). Table (3) revealed that 94%
of all our samples had TBA readings
below 0.5 mg MAD/kg, so microbial
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spoilage is  responsible  for the
development of wundesirable odor in
other samples (Ghaderi-Ghahfarokhi et
al., 2016). No significant difference
between Mean values (p > 0.05).
Research recorded higher TBA values
(mg MDA/kg) (0.66+£0.02) by Malak
and Abdelsalam, (2021) and (0.44) by
Hassanien et al. (2018).

3. Microbiological evaluation:

3.1. Aerobic plate count (APC):

The results in table (4) recorded that, the
mean values of APC (cfu/g) of freshly
prepared, and marketed refrigerated beef
burger samples were 8.5x107+4.4x107,
and 4.5x107+1.4x107, respectively.
Results demonstrated that fresh burger
were highly contaminated with aerobic
mesophilic  bacteria however, lower
results were found in frozen burger
samples examined in many studies.
These results agreed with those of
Salem et al. (2018) who found that APC
(cfu/g) was 2.15x 107+ 5.36x 10° in
fresh meat, and lower APC (1.63 x 10*
+ 5.53 x 10%) in the frozen burger.
Ragab et al. (2016) recorded a higher
value of APC (cfu/g) in fresh minced
meat (6.6 x 10%) and a lower value in
the frozen burger (3.1x 10°) which was
obtained also Assiut governorate. There
are nearly similar results also obtained
by Tekinsen et al. (1980) (8.4x107
cfu/g.) from fresh minced meat in
Ankara. A higher result was reported by
Malak and Abdelsalam, (2021) (7.69
logl0 cfu/g) from burger in Egypt,
Gonulalan and Kose, (2003) (5.3x10° in
minced meat).

3.2. Total yeast and mold:

In our study, the incidence of yeast and
mold in all burger samples was 85%.
The results in a table (5) showed that it
was 82 % and 88%, with mean values of
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1.1x10%*+ 2.1 x10* and 3.9x10*+ 1.2
x10* in fresh and refrigerated samples,
respectively. There was a significant
difference between them where P-Value
= 0.03 (p < 0.05). APHA, (2001)
illustrated that food spoilage at
refrigerator temperatures is commonly
caused by fungi. When low water
activity, high acidity, or packing
conditions favor their growth over
bacteria in foods, they become the
dominant cause of refrigerated food
spoiling (Oluwaseun et al., 2018). A
higher incidence rate of 100% (60/60)
and higher average value (2.7 x107
cfu/g) were obtained by Erdem et al.
(2014) in fresh minced meat. On the
other hand, lower results were recorded
by Direkel et al. (2010) found that the
mean values of APC, yeast and molds
detected in the meat samples were
47x10* cfulg, and 2.3x103 cfu/g,
respectively, and nearly agreed with
results obtained from burger by EI-
Tawab, (2014) 3.06 x 10*+ 0.92x10*
cfu/g. and Salem et al. (2018) 1.63 x
10* +5.53 x 10°.

3.3. Prevalence of Salmonella
Salmonella spp. may survive in variable
conditions. They pose a great threat to
the food industry because they can adapt
and grow at temperatures ranging
between 8 and 45 °C (optimum
temperature 37 °C) and at the pH of the
environment from 4.0 to 9.5 (optimum
pH 6.5-7.0) (Chlebicz and Slizewska,
2018).

The findings in table (6) showed that the
incidence of Salmonellae in the
examined samples in the fresh burger
was 22% (11/50), while a higher
incidence of 26% (13/50) was in
refrigerated samples with an overall
incidence of 24% (24/100) among all
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examined samples. Serological
identification of Salmonellae in tables
(6) and (7) showed that

8%,7%,3%,2%,2%,1% and 1% of the
examined samples were contaminated
with S. enteritidis, S. typhimurium, S.
tsevie, S. rissen, S. infantis, S. chester
and S. montevideo, respectively.

Our finding of Salmonella recovery is
approximately near to that reported by
other researchers. For instance, 35% in
burger where S. typhimurium was 17.5%
out of total isolated Salmonella
Elbayoumi et al. (2021), 24% in minced
meat Eltanani and Arab (2021) and,
23.3% and 12.2% in minced meat and
frozen burger, respectively, Sallam et al.
(2014). A much higher prevalence of
62% was reported in beef samples, in
Vietnam Van et al. (2007). Conversely,
a much lower prevalence of Salmonella
was reported in minced meat and frozen
beef burger which were 2 (8%) and 0
(0%) Ibrahim et al. (2020).

Our study revealed that the examined
stored refrigerated burger samples have
low scores of sensory evaluation and
worse microbiological and physico-
chemical quality than freshly prepared
samples.  According to  previous
research, the average concentration of
viable cells in refrigerators is roughly
71  log® cfulcm?.  Furthermore,
spoilage-causing or pathogenic micro-
organisms were found in more than half
of the evaluated refrigerators, which can
grow at low temperatures and reduce
shelf life or potentially harm consumers'
health (Clarence et al., 2009).

Finally, our findings obtained from fresh
and refrigerated burger were nearly
close to their counterparts from fresh
minced meat rather than frozen burger
samples which examined in most
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research. That is because  most
pathogens don't really replicate in
freezing conditions, and many of them
die as a result of the failure of their

enzymes to maintain normal cell
activity. Pathogens also require water to
grow, and freezing converts the

available water into solid ice crystals
(Akhtar et al., 2013).

CONCLUSION

Finally, the current study allows us to
conclude that the possibility of
contamination of meat products with
such microorganisms remains a public
health and economic problems. The
achieved study reflected that fresh
burger was a highly contaminated
product that may be considered a
reliable index of fecal contamination
and improper  handling during
processing. Consequently, strict
maintenance of good practices during
processing, strengthened by maintaining
the cold chain during transport,
distribution and storage is of central
importance to ensure both public health
and food quality.

Despite low temperatures, hygienic
designs and cleaning recommendations,
refrigerators can be hot spots for
bacteria and fungi. So, care must be
taken in the consumption of refrigerated
foods most especially after a long
period. Therefore, to improve the
hygienic quality of raw meat, proper
cooking of burger, avoiding post-
cooking contamination, and high-quality
raw materials must be taken into
consideration. Also, separation of raw
unprocessed meat from meat products,
good hygienic practices, and application
and implementation of the HACCP
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system especially during preparation
and serving should be applied.

REFERENCES

Abd El-Wahab, M.G.; El Sohaimy, S.A;
Ibrahim, H.A. and Nazem, A.M.
(2021): Occurrence of
Aflatoxigenic Fungi in Meat,
Poultry Meat and Some of Their
Products and Organs and Their
Control by Some Plant Extracts in
Vitro. Alexandria Journal for
Veterinary Sciences, 68(1).

Akhtar, S.; Khan, M.l. and Faiz, F.
(2013): Effect of thawing on
frozen meat quality: A
comprehensive review. Pak J Food
Sci, 23(4), 198-211.

APHA  (American  Public  Health
Association) (1966):
Recommendation Methods for the

Microbiological Examination of
Foods. Ed. New York.
APHA  (American  Public  Health

Association). (2001):

Compendium of methods for the
microbiological examination  of
foods. American Public Health
Association,  Washington  DC,
USA

Bastos, S.C.; Pimenta, M.E.S.G;
Pimenta, C.J.; Reis, T.A.; Nunes,
C.A.; Pinheiro, A.C.M.; Fabricio,
L.F.F. and Leal, R.S. (2014):
Alternative fat substitutes for beef
burger: technological and sensory
characteristics. Journal of Food
Science and Technology, 51(9),
2046-2053.

Buege, J.A. and Aust, S.D. (1978):
Microsomal lipid peroxidation. In:
Fleischer, S., Packer, L. (eds)
Methods in Enzymology. Vol. 52,
Academic Press, New York, pp
302 + 310



Assiut Veterinary Medical Journal

Assiut Vet. Med. J. Vol. 68 No. 173 April 2022, 31-42

Chlebicz, A. and Slizewska, K. (2018):
Campylobacteriosis, salmonellosis,
yersiniosis, and listeriosis  as
zoonotic foodborne diseases: a
review. International Journal of
Environmental Research  and
Public Health, 15(5), 863.

Clarence, S.Y.; Obinna, C.N. and
Shalom, N.C. (2009): Assessment
of bacteriological quality of ready
to eat food (Meat pie) in Benin
City metropolis, Nigeria. African
Journal of Microbiology Research,
3(7), 390-395.

Da Rocha, M.E. (2014): F. d. CO Freire,
F. ErlanFeitosa Maia, M.
IzabelFlorindoGuedes and D.
Rondina. Food Control, 36, 159
165.

De Jong, H.K.; Parry, C.M.; Van der
Poll, T. and Wiersinga, W.J.
(2012): Host—pathogen interaction
in invasive salmonellosis.

Direkel, S.; Yilidz, C.; Aydin, F.E. and
Emekdas, G. (2010): Mersin Ili

Y enisehir [lcesi\'nde Satisa
Sunulan Cig Kiymalarin
Mikrobiyolojik Kalitesinin
Degerlendirilmesi. Mersin
Universitesi Saghk Bilimleri
Dergisi, 3(2), 8-14.

Elbayoumi, Z.H.; Zahran, R.N. and

Shawish, R. (2021): Isolation and
Molecular ~ Characterization  of
Salmonellae Isolated from Some
Meat Products. Journal of Current
Veterinary Research, 3(1), 63-69.
Eltanani, G.S. and Arab, W.S. (2021):
Quality Assurance of Some Meat
Products. Alexandria Journal for
Veterinary Sciences, 69(1).
El-Tawab, M.M. (2014): Studies on
mycotoxins  in  some  meat
products. MV Sc. Meat Hygiene,
Fac. Vet. Med., Benha Univ.

Egypt.

39

Erdem, A.K.; Saglam, D.; Didem, O.
and Ozcelik, E. (2014):
Microbiological quality of minced
meat samples marketed in Istanbul.
Van Veterinary Journal, 25(3), 67—
70.

ECDC (European Centre for Disease
Prevention and Control),
European Food Safety Authority
(EFSA)  (2014):  Multi-country
outbreak of Salmonella Stanley
infections — Third update, 8 May
2014. Stockholm and Parma:
ECDC/EFSA; 2014.

FSAI Scientific Committee (Food Safety
Authority of Ireland  Scientific
Committee), (2018): Report on: An
investigation  of  the  most
appropriate z-value to be used in
calculating ‘equivalent cooks’ for
beef burgers in food business
establishments.

Garavito, J.; Moncayo-Martinez, D. and
Castellanos, D.A. (2020):
Evaluation of Antimicrobial
Coatings on Preservation and Shelf
Life of Fresh Chicken Breast
Fillets Under Cold Storage. Foods,
9(9), 1203.

Ghaderi-Ghahfarokhi, M.; Barzegar,
M.; Sahari, M.A. and Azizi, M.H.
(2016): Nanoencapsulation
approach to improve antimicrobial
and antioxidant activity of thyme
essential oil in beef burgers during

refrigerated storage. Food and
Bioprocess  Technology,  9(7),
1187-1201.

Gonulalan, Z. and Kose, A. (2003):
Kayseri ilinde satisa sunulan sigir

kiymalarmm mikrobiyolojik
kalitesi. FU Saghk Bil. Derg,
17(1), 49.

Gracey, JF. (1986): Meat hygiene. 8th
Edn. The English long Book Sic
and Baillier: Tindall.



Assiut Veterinary Medical Journal

Assiut Vet. Med. J. Vol. 68 No. 173 April 2022, 31-42

Guillier, L.; Danan, C.; Bergis, H.;
Delignette-muller, M.; Granier, S.;
Rudelle, S. and Brisabois, A.
(2013):  Microbiology Use of
quantitative microbial risk
assessment  when  investigating

foodborne illness outbreaks: The
example of a  monophasic
Salmonella Typhimurium 4, 5, 12:
1: — outbreak implicating beef
burgers. International Journal of
Food Microbiology, 166(3), 471-
478

Hassan, A.A. and Omama, A. (2011):
Chemical evaluation of meat and
meat products. Assuit Vet. Med. J,
57(130), 62-71.

Hassanien, E.S.; Fahim, S.A. and
Mohammed, H.F. (2018): Quality
assurance of some meat products. J
Dairy Vet Anim Res, 7(4), 171-
174.

Hu, J.; Wang, X.; Xiao, Z. and Bi, W.
(2015):  Effect of  chitosan
nanoparticles loaded with
cinnamon essential oil on the
quality of chilled pork. LWT-Food
Science and Technology, 63(1),
519-526.

Hung, Y.-T.; Lay, C.-J.; Wang, C.-L.
and Koo, M. (2017):
Characteristics of nontyphoidal
Salmonella gastroenteritis in
Taiwanese children: A 9-year
period retrospective medical
record review. Journal of Infection
and Public Health, 10(5), 518-
521.

Ibrahim, H.; Eleiwa, N. and Desoki, H.
(2020): Bacterial and Chemical
Quality of Raw Meat and Ready-
To-Eat Cooked Meat. Benha
Veterinary Medical Journal, 39(2),
95-99.

ICMSF (International Commission on
Microbiological Specification for
Foods) (1980): Microbialecology

40

of foods. Vol. 1, Academic Press,
New York, Toronto.

ICMSF (International commission of

Microbiological Specification for

Foods) (1996): Microorganisms in

Food. [-Their Significance and

methods of enumeration. 3rd Ed.

Univ. of Toronto, Canada.

6579 (2002): 4 th Ed.
Microbiology- General Guidance
on Methods for the detection of
Salmonella, International
Organization for Standardization,
Genéve, Switzerland.

Jung, S.; Nam, K.C. and Jo, C. (2016):
Detection of malondialdehyde in
processed meat products without
interference from the ingredients.
Food Chemistry, 209, 90-94.

Kauffman, G. (1974): Kauffmann white
scheme. J. Acta. Path. Microbiol.
Sci, 61, 385.

Kim, H.W.; Choi, Y.S.; Choi, J.H.; Kim,
H.Y.; Hwang, K.-E. and Song,
D.H. (2013): Antioxidant effects
of soy sauce on color stability and
lipid oxidation of raw beef patties
during cold storage. Meat Science,
95(3), 641-646.

MacFaddin, J.F. (2000): Biochemical
tests for identification of medical
bacteria. Warery Press Inc, Los

ISO

Anglos, USA.

Malak, N.M. and Abdelsalam, A.
(2021): Bacteriological,
physicochemical and histological
assessment of marketed beef
burger in the Egyptian market.
Veterinary Medical Journal

(Giza), 139-160.

Morshdy, A. M.; Hussien, M.A.; EI-
Abbasy, M.T. and Elzwahery,
R.R.M. (2015): Aflatoxin's
residues in some meat products.
2nd Conference of Food Safety,
90-95.



Assiut Veterinary Medical Journal

Assiut Vet. Med. J. Vol. 68 No. 173 April 2022, 31-42

Mu, B.; Cao, G.; Zhang, L.; Zou, Y. and
Xiao, X. (2021): Flexible wireless

pH sensor system for fish
monitoring. Sensing and Bio-
Sensing Research, 34, 100465.
Okuskhanova, E.;  Rebezov, M,;
Yessimbekov, Z.; Suychinov, A.;
Semenova, N.; Rebezov, Y.;

Gorelik, O. and Zinina, O. (2017):
Study of water binding capacity,
ph, chemical composition and
microstructure of livestock meat
and poultry. Annual Research &
Review in Biology, 1-7.
Oluwaseun, 0.J.; Oluwatosin, O.L. and
Oluwasoga, F.A. (2018):
Microbial Analysis of Processed
Foods Stored in  Domestic
Refrigerators of Selected Eateries
in lle-Ife, Osun State, Nigeria.
American Journal of Bioscience
and Bioengineering, 6(3), 21-26.

Pellissery, A.J.; Vinayamohan, P.G.;
Amalaradjou, M.AR. and
Venkitanarayanan, K. (2020):

Spoilage bacteria and meat quality.
In Meat quality analysis (pp. 307—
334). Elsevier.

Principato, L.; Mattia, G.; di Leo, A.
and Pratesi, C.A. (2021): The
household  wasteful  behaviour
framework: A systematic review of
consumer food waste. Industrial
Marketing Management, 93, 641-
649.

Ragab, W.S.; Hassan, E.AB.; Al-
Geddawy, M.A. and Albie, A.A.
(2016): Bacteriological quality of
some meat products in the
Egyptian retail markets. Assiut J.
Agric. Sci, 47(6-2), 422-429.

Ramadhan, K.; Huda, N. and Ahmad, R.
(20112): Physicochemical
characteristics and sensory
properties of selected Malaysian

41

chicken
Food

commercial

International

Journal, 18(4).
Salem, A.M.; Shawky, N.A. and Abo-

burgers.
Research

Hussein, L. (2018):
Microbiological Profile of Some
Meat  Products in  Menofia
Markets. Benha Veterinary
Medical Journal, 34(2), 1-7.
Sallam, K.l.; Mohammed, M.A.;
Hassan, M.A. and Tamura, T.
(2014)”  Prevalence, molecular
identification and antimicrobial

resistance profile of Salmonella
serovars isolated from retail beef
products in Mansoura, Egypt.
Food Control, 38, 209-214.
Shaltout, F.A.; Salem, A.M.; Khater,
D.F. and Lela, R.A. (2016): Impact
of some natural preservatives on
Bacterial Profile of Minced Meat
in Egypt. Benha Veterinary
Medical Journal, 31(1), 35-42.
Sheard, P.R.; Enser, M.; Wood, J.D.;
Nute, G.R.,, Gilll B.P. and
Richardson, R.l. (2000): Shelf life
and quality of pork and pork
products with raised n-3 PUFA.
Meat Science, 55(2), 213-221.
Tekinsen, O.C.; Yurtyeri, A. and
Mutluer, B. (1980): Ankara’da
satilan hazir kiymalarin
bakteriyolojik  kalitesi.  Dergisi-
Ankara  Universitesi,  Veteriner
Fakultesi. Journal of the Faculty of
Veterinary Medicine.
T.T.H.; Moutafis, G.; Istivan, T.;
Tran, L.T. and Coloe, P.J. (2007):
Detection of Salmonella spp. in
retail raw food samples from
Vietnam and characterization of
their antibiotic resistance. Applied
and Environmental Microbiology,
73(21), 6885-6890.

Van,



Assiut Veterinary Medical Journal Assiut Vet. Med. J. Vol. 68 No. 173 April 2022,31-42

bﬁu‘:\.\:ﬁ.}agﬁ glaall 2 juall g 7 JUall o Al sl B g (sa anll

M\Hﬁdﬂ‘cﬁhﬁ\Msdﬁﬂ\ﬁy\gcﬁuﬁdﬁ& c&u\uehﬂj

E-mail: wesamsameeh2020@gmail.com Assiut University website: www.aun.edu.eg

Lo le pan ai L eae ¢ Tl Aae b g lall ) aalll a0 Basas AaDl ani ol ja) 8 Canll (e Caagll
Dabialls (31 su) laSly 5l ad) e alida (ga (Lagie JSI 50) el y Ul (5 ial) aalll ja e Al e
ligall o) bl @ jelal | o sdom s Saall GllXS s Slaslly 2l 5ailly o) apfill i) G il e
Leale Jmnll i 3l ds Ul Cilisal) (e Ji dpsal) Ciliall (o dmidie Cila e (5 55a5 lgeand a3 3l 53 0l
il ¢ el ysiin sl Gaes (TBA) J dnidio af ) Slisall LDl s plee @il o)) all (e
50.23 £5.8 unsuedl ) adbanigia (S5 aaS / ugpallisle 030 0.03 £ 0.25 50.02 £ 0.22 Leilhanigia
Gl Lad c ol s jSaall apdill ¢l e 353 sl e saully A jdall clied) 3¢ 0.30 + 6.0
1.1 5107 x 8.5 Gaally 5 0all 22 Jeaals (APC) 48 sell LoiSoll aal sl Jaigia (S ¢z 3all Ll
40l 5ed) LSl daad il Jass e (IS ¢ 3 pall (5 ) palll ja Gl Led (JIsil) e ¢ (CFU /@) 104 X
o S el liay) A il sl e ¢(CFU / g) 104 x3.9 5107 x 4,505l 3 il 230 Maals
S. liall Cang Cua o Mgl e o jualls da Ul ciliall (8726 5 422 Ay 24 saoi Gl gaes
Al 5ol o3 (e ittt () (S sl e dua gadall ilial) (e 77 578 8 S, typhimurium senteritidis
a) ZY suas Gk el i Lea ¢ Aikiall 3 (g gl (550 OIS (sl aalll ga g Aty ) aldas O

cAdlgliag diallany (avall (5 8l aalll o g ZU) Jon 48 peall 300 ) ALYl

42


mailto:wesamsameeh2020@gmail.com
http://www.aun.edu.eg/

