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ABSTRACT

A total of one hundred and twenty random samples of pickled Domiati and Kareish cheese
(60 each) during the period from May 2023 to June 2024 were collected from dairy shops and
markets in Assiut governorate, Egypt; for isolation and identification of enterotoxigenic
halophilic bacteria in some pickled dairy products. The results showed that salt concentration
in Domiati and Kareish cheese ranged from 2.6 and 2.9 to 6.8 and 12.9 with a mean value of
5.1 and 9.2, respectively. The pH values ranged from 2.7 and 3.4 to 5.1 and 7.9, with a mean
value of 4.1 and 5.2, respectively. On the other hand, the count of halophilic bacteria in
examined pickled Domiati and Kareish cheese samples recovered on halophilic agar
containing 3% salt ranged from <10? and <10?to 1.5x10° and 1.03x10% with a mean value of
1.8x10* £0.63x10% and 1.1x10° +0.42x103, respectively. Corresponding counts on halophilic
agar containing 10% NaCl ranged from 1.3x10% and 0.23x10%to 1.45x10° and 2.1x10*, with a
mean value of 0.8x10° +0.62x10° and 0.56x10* +0.81x10°, respectively. The isolates were
identified biochemically as Staph. aureus, S. epidermidis, Micrococci spp., B. cereus, B.
licheniformis, and B. coagulence, B. subtilis, B. mycoids, E. coli and Proteus species, and
only 31 samples (46.3 %) out of 67 examined S. aureus samples identified as coagulase
positive. The Polymerase Chain Reaction (PCR) for coagulase positive S. aureus and B.
cereus showed that 19 (61.3%) and 25 (30.9%) samples were enterotoxigenic halophiles,
respectively. Some of these halophilic bacteria, such as Staph. Aureus, B. cereus, E. coli and
proteus are of public health hazards which cause several food poisoning outbreaks. So, milk
must come from dairy farms and apply HACCP system and strict hygiene during processing,
storage and handling and finally periodical examination of milk, and dairy products
chemically and bacteriologically must be applied.
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INTRODUCTION (NaCl) for their growth. They are
classified according to the concentration of

Halophilic bacteria are salt-loving saline into three classes of bacteria. The
microorganisms  that require  certain first class is slightly halophiles, which
minimal concentrations of sodium chloride grow well in 0.5 -3 % salt. The second
class is moderate halophiles, which grow
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University like Bacilli and a few species of Coryne
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bacteria are classified as halophilic
microorganisms. The species Micrococci
and Bacilli are considered moderate
halophiles, which can produce enzymes
characterized by salt stability and in high
salinity able to carry out catalysis, which
are salt tolerant, tolerated and active at
high pH and temperature, leading to
spoilage of salted food (Osama et al.,
2020). Staphylococcus spp. and Bacillus
spp. are considered members of the most
important food-borne pathogens, which
produce several enterotoxins that cause a
public health hazard, such as human food
poisoning characterized by abdominal
cramps, nausea, diarrhea, and emesis
(Logan, 2012 and Normanno et al., 2005).
Dairy products such as pickled soft white
cheese (Domiati cheese) and Kareish
cheese are mainly produced by people in
small farms under incomplete hygienic
measures. These manufactured dairy
products are exposed to contamination
with  halophilic  bacteria, such as
Staphylococcus spp. and Bacillus spp.,
which are widely distributed in nature.
Dairy products are a dangerous source of
infection and unfit for consumption among
consumers, causing health hazards due to
enterotoxin production (Bightwell et al.,
2006). Pickled Domiati and Kareish
cheese are examples of moderate salted
dairy products that contain 1 to 15% salt
by weight. Microbial spoilage is a
possibility for these products, and they are
also more likely to contain viable human
pathogens. So, the present work aimed to
secure the numbers and types of moderate
halophiles in some pickled dairy products
in Assiut governorate, Egypt.

MATERIALS AND METHODS

Collection of samples:

Sixty random samples of pickled Domiati
and Kareish cheese were collected in
sterile jars during the period from May
2023 to June 2024 from Assiut
Governorate, Upper Egypt. The samples
were transferred to the laboratory, without
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delay, and either examined directly or kept
in the (4°C) refrigerator until examination.

part - |

| - Chemical Examination:

1- Determination of sodium chloride
(A.O.A.C, 2000):

In a 200 ml Erlyn — Meyer flask, 3 grams
of prepared sample, 10 ml of halogen-free
nitric acid, 25 ml of N/10 silver nitrate
solution and 50 ml of distilled water were
added, then the mixture was boiled;15 mi
of 5% potassium permanganate solution
was added to a 5 ml portion during boiling
until the solution becomes yellowish and
clear. After the solution cooled, filtered
into a volumetric flask. Distilled water was
used at 20°C to thoroughly wash the
filtrate, which has been made up to
standard volume. The excessive amount of
silver nitrate was titrated in 100 ml of the
clear solution against 0.1 N potassium
thiocyanate solution (9.71 g/liter), using 2
ml of saturated iron alum solution as an
indicator. The salt content was calculated
according to the following equation

NaCl% = 2 (25-R)*X0.00584*100 weight (g)

2-Determination of pH value:

The pH value was determined using a pH
meter (PROBE Benchtop pH Meter)
equipped with a standard electrode.

Il -Bacteriological Examination:
1-determination of total Halophilic
bacterial counts (A.P.H.A.2004):

Serial dilutions were prepared by putting
10 gm of each sample in a sterile
stomacher bag with 90 ml of synthetic
saline solution (3% NaCl for slight or 10%
NaCl for moderate halophilic counts). The
contents were homogenized for 2 minutes
in a stomacher lab-blender (Seward
Stomacher Model 400) (2000 rpm) to
make a 1:10 dilution (wt/vol). Then,
decimal dilutions of 102, 103 10, 10°
and 10° were prepared. From each
dilution, 0.1 ml was inoculated in
duplicated plates containing standard plate
count agar (oxoide) followed by spread
plate technique, and the plates were
incubated at 37°C for 48 hours, then the
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total slight and moderate halophiles were
counted and expressed as CFU/g.

2 - ldentification of halophilic bacteria
(FDA, 2001):

Suspected colonies were examined
morphologically, microscopically by Gram
stain and biochemically by Coagulase test,
Catalase test, egg yolk lecithinase, sugar
fermentation, citrate utilization, nitrate
reduction test, methyl red (MR), Voges-
Proskauer (\VP) tests and anaerobic growth
on blood agar (Aruwa and Olatope, 2015).

Part 1lI: PCR detection of halophilic
bacteria enterotoxins genes:

The identified strains of Staph. aureus and
B. cereus were tested for the production of

PCR amplification:

different enterotoxins.

Extraction of DNA (Mehrotra et al.,
2000):

The DNA extraction from samples was
performed according to the recommend-
dations of the QIA amp DNA Mini Kit
(Qiagen Germany, GmbH), with modi-
fications, for Gram-positive bacteria.
Briefly, at 56°C, a total of 200 ml sample
suspension was used to incubate 200 ml of
lysis buffer and 10 ml of proteinase K for
10 minutes. After incubation, 200 ul of
ethanol 100% was added to the lysate.
According to the manufacturer’s recomm-
endations, the mixture was washed and
centrifuged, then eluted with nucleic acid
100 pl of elution buffer provided in the Kit.

The PCR for the suspected colonies of S. aureus gene was carried out using the primers:

Target gene primer sequences

Amplified segment (bp)

sea GGTTATCAATGTGCGGGTGG 102
CGGCACTTTTTTCTCTTCGG
seb GTATGGTGGTGTAACTGAGC 164
CCAAATAGTGACGAGTTAGG
sec AGATGAAGTAGTTGATGTGTATGG 451
CACACTTTTAGAATCAACCG
sed CCAATAATAGGAGAAAATAAAAG 278
ATTGGTATTTTTTTTCGTTC
see AGGTTTTTTCACAGGTCATCC 209

CTTTTTTTTCTTCGGTCAATC

The suspected colonies of B. cereus were
subjected to PCR-based identification,
using  primers; BcAPR1  (CTTCT
TTGGCCTTCTTCTAA) and BcFF2
(GAGATTTAAATGAGCTGTAA). Al
Bacillus-like isolates that did not yield
PCR products with primers BcAPR1 and
BcFF2 were subjected to 16S rRNA GS-
based identification, as described by
Alnakip, (2014), and quantified using the
Quanti TTM. The 16S rRNA gene
fragment was amplified using the
universal primer pair: p8FPL (5'-
AGTTTGATCCTGGCTCAG-3") and
p806R  (5'-GGACTACCAGGGTATCT-

33

AAT-3") within a “My Cycler” Thermal
Cycler (BioRad, Hercules, USA). Then
direct GS was performed by the “Big Dye
Terminator v3.1” Cycle Sequencing Kit
and used the same primers used for PCR.
The sequencing reactions were analyzed in
ABI3130 automatic GS sys. (ABs, USA).
The entire 16S rRNA gene sequences were
analyzed using Chromas software and
aligned with Clustal-X software. Next,
these sequences were identified by
sequence homology alignment among
published reference sequences using the
web tool; NCBI BLAST
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Cycling conditions of the primers during cPCR:

Primary Secondary Annealing Extension No. of Final
Denaturation  Denaturation cycles extension
94°C/ 5 min. 94°C /30 sec 57°C/30sec.  72°C/ 30 sec. 35 72°C/ 7 min.

Agarose gel electrophoresis with modification:
Computer software and gel documentation systems were used to analyze the data of the gel
photographed.

RESULTS

Table 1: Statistical analytical results of sodium chloride % in pickled Domiati and Kareish
cheese samples (n=60) compared with Egyptian Standards 2005.

Samples Min. Max. Mean = SE E.S 2005
Pickled Domiati cheese 2.6 6.8 5.1 Not more than 7.0%
Pickled Kareish cheese 29 12.9 9.2 Not more than 15%

Table 2: Statistical analytical results of pH value in pickled Domiati and Kareish cheese
samples (n=60) compared with Egyptian Standards 2005.

Samples Min.  Max. Mean + SE E.S 2005
Pickled Domiati cheese 2.7 5.1 4.1 Not more than 4.9
Pickled Kareish cheese 34 79 5.2 Not more than 4.6

Table 3: Statistical analytical results of total Halophilic bacterial count in examined samples.

Examined samples Examined Samples
Min. Max. Mean + SE
Pickled Domiati cheese 3% Nacl <102 1.5x10° 1.8 x 10*+0.63 x10*

10% Nacl < 10? 1.03 x 10 1.1 x 10%+0.42 x10°

Pickled Kareish cheese 3% Nacl 1.3x10° 1.45x10° 0.8 x 10°+0.62 x10°

10% Nacl  0.23x 10>  2.1x10* 0.56 x 10*+0.81 x10°

Table 4: Frequency distribution of the isolated halophilic bacteria from the examined samples:

Pickled Pickled Pickled Pickled

Isolates Total Domiati Domiati Kareish Kareish
Cheese 3% Cheese 10% Cheese 3% cheesel10%

NacCl NacCl NacCl NacCl

No. No. % No. % No. % No. %
S. aureus 67 15 22.4 12 17.9 24 35.8 16 23.9
S.epidermidis 22 6 27.3 4 18.2 9 40.9 3 13.6
Micrococci 95 28 29.5 17 17.9 35 36.8 15 15.8

B.cereus 81 24 29.6 14 17.3 26 32.7 17 21

B.subtilis 84 21 25 14 16.7 28 33.3 21 25
B.coagulans 59 16 27.1 12 20.3 19 32.2 12 20.3
B.mycoids 78 22 28.2 10 12.8 28 35.9 18 23.1

B.lichenformis 41 10 24.4 8 19.5 16 39 7 17

E.coli 25 7 28 4 16 9 36 5 20
Proteus spp. 14 5 35.7 3 21.4 4 28.6 2 14.3
Total 566 154 27.1 98 17.3 198 35.7 116 19.9
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Table 5: PCR results for detection of enterotoxigenic coagulase positive S. aureus toxins
from the examined samples

Types of No. (%) of No. (%) of No. (%) of
Examined samples Examined sample positive samples entrotoxigenic
strain
Pickled Domiati 3% Nacl 15 (22.4) 8 (53.3) 5 (62.5)
Pickled Domiati 10% Nacl 12 (17.9) 5 (41.6) 3 (60)
Pickled Kareish 3% NacCl 24 (35.8) 13 (54.2) 7 (53.8)
Pickled Kareish 10% Nacl 16 (23.9) 5(31.3) 4 (80)
Totals 67 31(46.3) 19(61.3)

Table 6: PCR results for detection enterotoxigenic B. cereus isolates isolated from the
examined samples

Types of No. (%) of positive No. (%) of enterotoxigenic
Examined samples samples strain

Pickled Domiati 3% Nacl 24 (29.6) 8(33.3)

Pickled Domiati 10% Nacl 14 (17.3) 3(214)

Pickled Kareish 3% NaCl 26 (32.1) 9(34.6)

Pickled Kareish 10% Nacl 17 (21) 5(29.4)

Totals 81 25 (30.9)

DISCUSSION

The salt concentration (sodium chloride)
% in pickled Domiati and Kareish cheese
samples ranged from 2.6 to 6.8 and 3.9 to
12.9, with a mean value of 5.1 and 9.2,
respectively (Table 1). All the results
obtained were within the normal range of
the Egyptian Standards, 2005 (not more
than 7.0% and 15%) in pickled Domiati
and Kareish cheese samples, respectively.

Fig. 1: PCR products of S. aureus coagulase

genes (coa). Pickling or salting is one of the classical
Lanes 1 and 12, 100-bp ladder; Lane 6, S. methods of preserving dairy products.
epidermidis ATCC 12228 negative control. These methods can extend the shelf life of
Lane 13, S. aureus COL positive control. food and reduce the risk of microbial
Lanes 2-5, 7-11, S. aureus COL positive. contamination. Pickled products have a

gradual increase in salt content during
storage, due to a decrease in moisture
content. Nearly similar results were
reported before (Sabreen et al., 1999;
Ceylan et al., 2003; Hassan and Afify,
2007; Nawar, 2007; El Bakry, 2012;
Yasser, 2015; Saad et al., 2019). On the
other hand, higher results were recorded
before (Mohamed, 2004; Patrick et al.,
2004; Hayaloglu and Kirbag, 2007; EL
Zahar, 2010). But lower results were
obtained by Riad, (1996) and Sadek,
(2009).

Fig. 2: PCR amplification fragments using
BcAPR1 and BCFF2 primers.

Lanes 1, 3, 4, 5 and 6 are positive.

Lanes 2, 7, 8, 9 and 10 are negative.
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The summarized results in Table (2)
showed that the pH values of the examined
pickled Domiati and Kareish cheese
samples ranged from 2.7 and 3.4 to 5.1 and
7.9, with a mean value of 4.1 and 5.2,
respectively. The pH values of the
examined samples did not follow the
normal range of the Egyptian Standards,
2005 (within the range of 4.9 to 4.6%) in
the pickled Domiati and Kareish cheese
samples, respectively. It has been proved
that the pH value of these products
decreased along the days of storage, which
may be due to the accumulation of lactic
acid produced from lactose fermentation.
On the other hand, the salt contents of such
pickled products increase gradually during
storage ( Sabreen et al., 1999).

The results in Table (3) revealed that all
samples were contaminated with halophilic
bacteria using halophilic agar containing
either 3% or 10% salt. On the other hand,
the total slight and moderate halophilic
count in examined pickled Domiati and
Kareish cheese samples recovered on
halophilic agar containing 3% salt ranged
from <10? and <10? to 1.5x10° and
1.03x10%, with a mean value of 1.8x10*
+0.63x10* and  1.1x10°  +0.42x103,
respectively. Corresponding counts on
halophilic agar containing 10% NaCl
ranged from 1.3x10%® and 0.23x10° to
1.45x10° and 2.1x10*, with a mean value of
0.8x10° +0.62x10° and 0.56x10* +0.81x103,
respectively. These results are nearly
similar to (Freitas et al., 1993). Higher
results are obtained by (Riad 1996 , Omar
et al., 2007 and Saad et al., 2019). All
those types of halophilic bacteria, which
can grow and tolerate 3-10% NacCl
concentration, could reduce the risk of
contamination with  other types of
microbes (Saad et al., 2019).

The data in Table (4) revealed the
frequency distribution of the isolated
halophilic bacteria from the examined
pickled Domiati and Kareish cheese
samples on both types of media (3 and
10% salt). There were 67, 22 and 95 out of
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583 isolates identified as Staph. aureus, S.
epidermidis and Micrococci, respectively.

Out of the positive 67 samples for S.
aureus, the distribution of Staph. aureus
was 22.4% and 17.9% in Domiati cheese
and 35.8% and 23.9% in Kareish cheese,
respectively. The count results were
almost identically obtained by (Ewida
2009; Salama et al., 2015; Meshref et al.,
2019), while higher results were obtained
by (El-Kholy et al., 1995; Kandil et al.,
2018), but lower results were recorded by
(Moawad et al., 2002; Al-Tahiri 2005;
Bahout and Moustafa 2006; Aly et al.,
2007; Sadik 2009; Armanios 2013; Mousa
2017; Abo EI Makarem and Amer 2018).
There is a high prevalence of S. aureus in
the examined Kareish cheese as it is made
by farmers from raw milk, which acts as a
source of Staph. aureus since it is not heat-
treated.  Improper handling  during
processing and distribution can act as an
additional source of contamination. Street
vendors put Kareish cheese in pans
exposed to dust and flies (Zakary et al.,
2011). So, Kareish cheese is involved in
food poisoning outbreaks. From a public
health view, S. aureus has been implicated
in many cases of food poisoning and
gastroenteritis among consumers.

On the other hand, the distribution of 22
isolates of Staph. epidermed epidermis
were 6 (27.3%), 4 (18.2%), 9 (40.9%) and
3 (13.6%). The distribution of 95 isolates
of Micrococci isolates were 28 (29.47%),
17 (17.89%), 35 (36.84%) and 15
(15.78%), respectively. These results are
nearly similar to those obtained by
(Sabreen et al., 1999). Higher results are
obtained by (Sheleby, 2008 and Elshafey,
2011).

The isolates identified as B. cereus, B.
subtilis, B. coagulase, B. mycoids and B.
licheniformis were 81, 84, 59, 78 and 41.
The distribution of B. cereus in both
Domiati and Kareish cheese were 24
(29.6%), 14 (17.3%), 26 (3Y.7%) and 17
(21%), B. subtilis were 21 (25%), 14
(16.7%), 28 (33.3%) and 21 (25%), B.
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coagulans were 16 (27.1%), 12 (20.3%),
19 (32.2%) and 12 (20.3%), B. mycoids
were 22 (28,2%) ,10 (12.8%), 28 (35.9%)
and 18 (23.1%) and B. licheniformis were
10 (24.4%), 8 (19.5%), 16 (39%) and 7
(17%), respectively. Bacillus  spp.,
especially spore-forming Bacillus cereus,
which widely spread in the environment, is
considered acommon contaminant of
dairy products, such as cheese. It can
contaminate milk at the time of milking
and can also reach the dairy products at
any stage of production, storage, and
ripening (Saad et al., 2019). So, the
sanitation procedures applied in the
production plants must be focused on two
main objectives, which are the removal of
the biofilm and the inactivation of spores.

Furthermore, 25 and 14 isolates out of all
isolates were identified as E. coli and
Proteus spp., where E.coli distribution was
7 (28%), 4 (16%), 9 (36%), and 5 (20%)
and Proteus spp. distribution of were 5
(35.7%), 3 (21.4%), 4 (28.6%) and 2
(14.3%). Escherichia coli is commonly
found in the intestinal flora of man and
animals. It is a facultative anaerobic
Gram-negative bacillus. It causes food
poisoning and gastroenteritis and leads to
severe diarrhea in infants and young
children (Olsvik et al., 1991). Proteus spp.
in the examined samples is of public
health importance, as they have been
causing some cases of summer diarrhea in
infants and some cases of urinary tract
infection (Bightwell et al., 2006).

The PCR for coagulase positive S. aureus
toxins were 31 (46.3%) samples out of 67
examined samples were identified as
coagulase positive and only 19 (61.3%)
samples were enterotoxigenic (Table 4).
The distribution in pickled Domiati cheese
and pickled Kareish cheese (3% and 10%
NaCl) were 5 (62.5%), 3 (60%), 7
(53.8%), and 4 (80%) respectively. Nearly
similar results obtained by (Lee et al.,
2001; Peles et al., 2007). Higher results
were recorded by (Ghaleb et al., 2005)
(Mathenge et al., 2015), but lower results
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were reported by (Naffa et al., 2006 and
Zouharova & Rysanek, 2008).

Data recorded in Table (5) shows 31
(46.3%) samples out of 67 examined
samples were identified as coagulase
positive and only 19 (61.3%) samples
were enterotoxigenic

Data recorded in Table (1) shows that 25
(30.9%) samples out of 81 examined
positive samples identified as entero-
toxigenic B. cereus. On the other hand, the
distribution in pickled Domiati cheese and
pickled Kareish cheese (3% and 10%
NaCl) were 8 (33.3%), 3 (21.4%), 9
(34.6%) and 5 (29.4) respectively. Nearly
similar results were obtained by (Sabreen
etal., 1999; Saad et al., 2019).

Enterotoxigenic strains of S. aureus and
Bacillus cereus were thermostable and has
ability to remained in the environmental
conditions, such as drying, heat and
freezing (Le Loir et al., 2003), causing
food poisoning outbreaks due to ingestion
of contaminated dairy products when
contain at least 10° enterotoxigenic S.
aureus CFU/g or lower in case of
Enterotoxigenic spore-forming Bacillus
cereus.

CONCLUSION

It is evident from this study that some
dairy products, such as Domiati and
Kareish cheese preserved by pickling in
brine solution; however, they still harbor
certain types of bacteria which are called
halophilic or halotolerant bacteria. Some
of these halophilic bacteria, such as Staph.
aureus, B. cereus, E. coli and proteus are
of public health hazards which cause
several food poisoning outbreaks. So, milk
must come from dairy farms apply
HACCP system and cooling system for the
milk during the production, transportation,
and distribution process, particularly
during the summer season. Strict hygiene
during processing, storage and handling
such products to destroy or even minimize
the existing bacteria to negligible numbers
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that represent no health hazard and finally,
periodical examination of milk, and dairy
products chemically and bacteriologically
must be applied.

REFERENCE

Abo EI-Makarem, H. and Amer, A. (2018):
Multiplex PCR and Sandwich
ELISA for identification
enterotoxigenic  S.aureus isolated
from Egyptian soft cheese. Fac. Vet.
Med., Alexandria Univ., Egypt.
Egyptian J. Food Safety. 2(1).
DOI: 10.21608/ejfsj.2018.157153

A.O.A.C. (2000): Association of Official
Analytical Chemists 17th Ed. pub.
A.O.C.A. POBOX540, Benjamin
Franklin station Washington, D.C.

A.P.H.A. (2004): American Puplic Health
association: Standard Methods for
the Examination of Daiy Products.

17th  ed, APHA, Washington
D.C.USA.

Al-Tahiri, R. (2005): A comparison on
microbial conditions between

traditional dairy products sold in
Karak and some products produced
by modern dairies. Pakistan. J. Nutr.,
4(5): 345 348. DOI: 10.3923/ pjn.
2005. 345.348

Aly, S.A.A.; Morgan, S.D. and Moawad,
AA. and Metwally, B.N. (2007):
Effect of moisture, salt content and
pH on the microbiological quality of
traditional Egyptian Domiati cheese.
Assiut Vet. Med. J., 53: 68-81.
DOI: 10.21608/avm;.2007.177992

Armanios, H.F.M. (2013): Sanitary
evaluation of serving milk and dairy
products in Alexandria University
Hospitals. M. V. Sc., Thesis, Fac.
Vet. Med., Alexandria Univ., Egypt.
DOI: 10.21608/AVMJ.2019.169195

Aruwa, C. and Olatope, S. (2015):
Characteriza tion of Bacillus species
from convenience foods with
conventional and API kit method: A
comparative analysis. Journal of
Applied Life Sciences International,

38

3, 42-48. DOI:
2015/17406
Bahout, A.A. and Moustafa, A.H. (2006):
Occurrence of some microorganism
in relation to public health
importance in kareish cheese. Assiut.
Vet. Med. J, 52: 82 96.
DOI. 10.21608/AVMJ.2006.177529

Bightwell, G.; Clemens, R. and Boerma,
J.A. (2006): Evalution of molecular
methods to determine
enterotoxigenic status and molecular
genotype of bovine, ovine, human
and food isolates of Staphylococcus
aureus. International Journal of food

10.9734/JALSI/

Microbiology, 107 (2): 192-201
DOI: 10.1016/j.ijfoodmicro.2005.07.
008

Ceylan, Z.; Turkoglu, H. and Dayisoylu,
K.S. (2003): The microbial and
chemical quality of Sikma cheese
produced in Turkey. Pakistan journal
of Nutrition, 2(2): 95-97.
DOI: 10.3923/pjn.2003.95.97

El-Bakry, M. (2012): Salt in cheese,
current research in dairy sciences
4(1):1-5. Department of dairy
science and technology, faculty of
Agriculture, Cairo University, Giza,
Egypt. DOI: 10.3923/crds.2012.1.5

El-Kholy, AM.; Hafez, R.S. and
Mahmoud, M.D. (1995): Occurrence
of some food poisoning bacteria in
Egyptian soft cheese. Beni-Suef Vet.
Med. Res., 5(1): 342-355. DOI
10.21608/AVMJ.2019.169195

El Shaffy, M.N. (2011): Genotypic
characterization of Staphylococcus
aureus as food poisoning organism
from milk and dairy products,
department of Bacteriology-

immunity  mycology. M.V.Sc.
Thesis. Fac. Vet. Med. Suez Canal
uni. DOl 10.21608/AVMJ.
2019.166432

El-Zzahar, K.M.; Hendawi, M.Y. and
Abdel-Zaher, AM. (2010):

Evaluation of biogenic amines in
Egyptian cheese markets: the effects
on physiological parameters of rats.


https://dx.doi.org/10.21608/ejfsj.2018.157153
https://doi.org/10.3923/pjn.2005.345.348
https://doi.org/10.3923/pjn.2005.345.348
https://dx.doi.org/10.21608/avmj.2007.177992
https://doi.org/10.21608/avmj.2019.169195
http://dx.doi.org/10.9734/JALSI/2015/17406
https://doi.org/10.21608/avmj.2006.177529
https://doi.org/10.1016/j.ijfoodmicro.2005.07.008
https://doi.org/10.1016/j.ijfoodmicro.2005.07.008
https://doi.org/10.3923/pjn.2003.95.97
https://doi.org/10.3923/crds.2012.1.5
https://doi.org/10.21608/avmj.2019.169195
https://doi.org/10.21608/avmj.2019.166432

Assiut Veterinary Medical Journal

Assiut Vet. Med. J. Vol. 71 No. 185 April 2025, 31-41

Egyptian Journal of Dairy Science,
38 (2) 219-230. ID: 82924209

Egyptian Standards (2005): Mish cheese.
Egyptian Organization for
Standardization and Quality Control,
Es.4342/2008.

Ewida, R.M.M.A. (2009): Some studies on
S. aureus in milk and some milk
products sold in Assiut city with
special reference to antibiotic
resistance S. aureus. Ph. D., Thesis,
Fac. Vet. Med. Assiut Univ., Egypt.
DOI: 10.21608/avm;.2019.169195

FDA; Food Drug Administration (2001):
Analytical  manual.  Chapter12,
Staphylococcua aureus. Reginal W.B
and Gayle A.l.

Freitas, C.A.; Marly, P.N.; Arlete, M.M.
and llvan, D. Ricciadi (1993):
Occurance and characterization of
Aeromonas species in pasteurized
milk and white cheese in Rio de
Janeiro, Brazil Journal of food
protection. Vol. 56(1): 62-65. doi:
10.4315/0362-028X-56.1.62.

Ghaleb, A.; Bassam, A. and Kamel, A.
(2005): Enterotoxigenic S. aureus in
raw milk in the North of Palestine.
Turk. J. Biol., (29): 229 232.

Hassan, G.M. and Afify, S.I. (2007):
Occurance of some pathogenic
microorganisms in Kareish cheese
and their puplic health significance.
Beni Suif vet. Med. Journal pp.142-
150. 10.21608/AVMJ.2019.166432

Hayaloglu, A.A. and Kirbag, S. (2007):
Microbial quality and presence of
moulds in Kuflu cheese.
International  journal of food
microbiology,115(3): 376-380. DOI:
10.1016/j.ijfoodmicro.2006.12.002

Kandil, A.A.; El-Hadidy, M.; EI-Gamal, A.
and Al Ashmawy, M.A. (2018):
Identification of S. aureus and E-coli
from dairy products intended for
Human consumption. Adv. Anim.
Vet. Sci.,, 6 (11): 509-513. DOI |
http://dx.doi.org/10.17582/journal.aa
vs/2018/6.11.509.513

Lee, H.J.; Suh, T.J.; Kim, S.Y.; Lenz, W;
Bierbaum, G. and Schaal, K.P.

39

(2001): Typing and antimicrobial
susceptibilities of methicillin
resistant S. aureus (MRSA) strains
isolated in a hospital in Korea. J.
Korean Med. Sci., 16: 381-385
DOI: 10.3346/jkms.2001.16.4.381

Le Loir, Y.; Baron, F. and Gautier, M.
(2003): S. aureus and food
poisoning. Genetics and Molecular
Res., 2(1): 63-76.

Logan, N.A. (2012): Bacillus and relatives

in foodborne illness. Journal of
Applied Mi crobiology, 112,
417-429. DOI: 10.1111/.1365-

2672.2011.05204.x

Mehrotra, M.; Wang, G. and Johnson,
W.M. (2000): Multiplex PCR for
Detection of Genes for S. aureus
enterotoxins, Exfoliative Toxins,
Toxic Shock Syndrome Toxin 1, and

Methicillin  Resistance. J. Clin.
Microbiol., 38: (3).
DOI: 10.1128/JCM.38.3.1032-
1035.2000

Meshref, A.M.S.; Hassan, C.M.; Riad,
AM. and Ashor, W.W. (2019):
Studies on Enterotoxigenic

Staphylococcus Aureus in Milk and
Some Dairy Products Assiut
Veterinary Medical Journal Assiut
Vet. Med. J. Vol. 65 No. 163
October 2019, 87-97.

Mohamed, I.M.J. (2004): Biogenic amines
and their forming organisms in
cheese. Ph.D. Thesis, Fac. Vet. Med,
Suez Canal Uni. DOl
10.21608/AVMJ.2019.166432

Mousa, W.S.; Abdeen, E.; Hussein, H. and
Hadad, G. (2017): Prevalance and
Multiplex PCR for enterotoxin genes
of S. aureus isolates from subclinical
mastitis and kareish cheese. J. Infect.
Dis. Preve. Med.,, 5:4 DOI:
10.4172/2329-8731.1000174

Moawad, A.A.; Galal, E.A.; Abd El-Hady,
H.M. and Dardir, H.A. (2002): Role
of dairy plant in improving some
aspects of kareish cheese. Egypt.
Vet. Med. Ass., 62(2): 157-165.
DOI10.21608/AVMJ.2018.168711


https://dx.doi.org/10.21608/avmj.2019.169195
https://doi.org/10.21608/avmj.2019.166432
https://doi.org/10.3346/jkms.2001.16.4.381
https://doi.org/10.1111/j.1365-2672.2011.05204.x
https://doi.org/10.1111/j.1365-2672.2011.05204.x
https://doi.org/10.1128/jcm.38.3.1032-1035.2000
https://doi.org/10.1128/jcm.38.3.1032-1035.2000
https://doi.org/10.21608/avmj.2019.166432
https://doi.org/10.21608/avmj.2018.168711

Assiut Veterinary Medical Journal

Assiut Vet. Med. J. Vol. 71 No. 185 April 2025, 31-41

Mathenge, J.M; Okemo, P.O.; Nganga,
P.M.; Mbaria, J.M. and Gicheru,
M.M. (2015): Identification of
enterotoxigenic S. aureus strains
from meat and dairy products by
multiplex PCR and reverse passive
latex agglutination test in Nairobi,
Kenya. East and Central Africa Med.
J., 2: 97-103. DOI: 10.1111/.1863-

2378.2008.01134.x
Naffa, R.G.; Bdour, S.M.; Migdadi, H.M.
and  Shehabi, AA. (2006):

Enterotoxicity and genetic variation
among clinical S. aureus isolates in
Jordan. J. Med. Microbiol., (55):
183-187.

DOI: 10.1099/jmm.0.461830

Nawar, D.M.M. (2007): Toxico-infection
organisms in milk and some street-
vended dairy products. Ph. D.
Thesis, Fac. Vet. Med., Alex. Univ.,
Egypt.

EL-Ansary, M.AM. (2011): Hygienic
condition of locally manufactured
cheese. Ph. D. Thesis, Fac. Vet.
Med. Alex. Univ., Egypt.

Normanno, G.; Firinu, A.S.; Virilio, G.;
Mule, A.D.; Poggiu, A.; Decastelli,
L.; Mioni; R.; Scuta, S.; Bolzoni, G.;
Di Giannatale, E.; Salinetti, A.P.; La
Salandra, G.; Bartoli, M.; Zuccon,
F.; Pirino, T.; Sias, S.; Parisi, A.
and Celano, G.V. (2005):
Coagulase-positive Staphylocci and

Staphylococcus aureus in  food
products in marketed in Italy.
International  journal of food

microbiology. 98. (1) (15): 73-79.

Olsvik, @.; Wasteson, Y.; Lund, A. and
Hornes, E. (1991): Pathogenic
Escherichia coli found in food. Int J.
Food Microbiol.; 12: 103-
113. [PubMed] [Google Scholar
DOI: 10.1016/0168-1605(91)90051-
Y

Omar, H.; Hoda, A.E.; Wafaa, M.B. and
Naglaa, F.G. (2007): Bacteriological
quality of some dairy products
(Kariesh cheese and Ice cream) in
Alexanderia. Microbiology Dep.
Alex. University. Food hygein and

40

control Division, Nutrition
Department, Egypt puplic Health
Assoc.Vol.82.No.586.

Osama, R.; Ahmed, M.; Abdulmawjood, A.
and  Alashmawy, M. (2020):
Prevalence and Antimicrobial
Resistance of Bacillus cereus in
Milk and Dairy Products. Mansoura
Veterinary Medical Journal, 21,
11-18. 10.21608/MVMJ.2020.2.202

Patrick, F.; Fox, M.; Cogan, T.M. and

Timothy, G. (2004): Cheese
Chemistry, Physics and
Microbiology: Major Cheese

Groups: Major Cheese Groups v. 2.
Peles, F.; Wanger, M.; Varga, L.; Hein, |.;
Rieck, P.; Gutser, K.; Kereszturi, P.;
Kardos, G. Turcsanyi, I.; Béri, B.
and Szaho, A. (2007):
Characterization of S. aureus strains
isolated from bovine milk in
Hungary. Int. J. Food Microbiol.,

118: 186-193. DOI: 10.1016/
j.ijfoodmicro.2007.07.010
Riad, AM.A. (1996): Microbial

monitoring for some dairy products

as indices of sanitary quality, Ph.

thesis. Fac. Vet. Med. Alex. Uni.
Saad, A.H.; Salama, A.M.; EL-Dahshan,

H.A. and Assaf, N.T. (2019):
PREVALENCE OF
STAPHYLOCCUS AND
AEROMONAS IN SOME SALTED
DAIRY PRODUCTS.  Assiut
Veterinary Medical Journal Assiut
Vet. Med. J. Vol. 65 No. 160
January 2019, 1-

6 10.21608/AVMJ.2019.166432
Sabreen, M.S.; Abdel-Hakeem, E.H. and
Amal, A. (1999): HALOPHILIC
BACTERIA IN SOME DAIRY
PRODUCTS SOLD IN ASSIUT
CITY Assiut Vet Med. J. Vol. 42
No. 83 October 1999 .158-186 .
Sadik, S.M. (2009): Granding quality of
some locally manufactured ice
cream with special reference to S.
aureus. M. V. Sc., Thesis, Fac. Vet.
Med., Alexandria Univ.,


https://doi.org/10.1111/j.1863-2378.2008.01134.x
https://doi.org/10.1111/j.1863-2378.2008.01134.x
https://doi.org/10.1099/jmm.0.46183-0
https://pubmed.ncbi.nlm.nih.gov/2018703
https://scholar.google.com/scholar_lookup?journal=Int+J+Food+Microbiol&title=Pathogenic+Escherichia+coli+found+in+food&author=%C3%98+Olsvik&author=Y+Wasteson&author=A+Lund&author=E+Hornes&volume=12&publication_year=1991&pages=103-113&pmid=2018703&
https://doi.org/10.1016/0168-1605(91)90051-p
https://doi.org/10.1016/0168-1605(91)90051-p
https://doi.org/10.21608/mvmj.2020.2.202
https://doi.org/10.1016/j.ijfoodmicro.2007.07.010
https://doi.org/10.21608/avmj.2019.166432

Assiut Veterinary Medical Journal Assiut Vet. Med. J. Vol. 71 No. 185 April 2025, 31-41

Egypt. 10.21608/AVMJ.2019.16919 faculty of Vet. Med. Suez Canal
S University.

Salama, E.M.; Saad, A.H.; Enan, G.A. and Zakary, E.M.; Nassif, M.Z. and
Suzan, LY. (2015): Incidence and Mohammed, J.M.O. (2011):
Biocontrol of S. aureus in some milk Detection of S. aureus in bovine
Products. 2nd Conference of Food milk and its product by Real Time
Safety, Suez Canal University, Fac. PCR Asssy. Global J. Biotechnology
Vet. Med., Volume I, pp.: 29-35. and Biochemistry, 6 (4): 171-177.

Sheleby, H.H.A.  (2008): Indicator Zouharova, M. and Rysanek, D. (2008):
Organisms in Street-Vended Dairy Multiplex PCR and RPLA
Products. M.V.Sc. Thesis, Fac. Vet. identification of S.  aureus
Med., Minufiya University. enterotoxigenic strains from Bulk

Yasser, S.1.S. (2015): Incidence and Tank milk. Zoonoses and Public
Biocontrol of Staph. Aureus in some Health, 55(6): 313-
milk products. M.V. SC. Thesis. 3109. DOI: 10.1111/j.1863-2378.

2008.01134.x

da glall daal) 4y grall o gacall dpsnal) by piSl) sy J 30
yaa o gl ;\.hﬁla.agﬁuu‘i\ Ql&'u.auauga

Email: mohamedshahata67@hotmail.com  Assiut University web-site: www.aun.edu.eg

G e (e (Lagie S8 Ak 1) Janay Gl il aall s (abadl) Gaall e 4 gidie diie VY v s o
‘}:\S‘)ﬁoiém‘cl)@_hb_\'~\'i‘9..3.'1‘9..3‘;;\V~VV‘9£LAQAE‘)3§MJM¢)4A‘Lwi&éwé\yiﬁb
(oAl dali e Jsill e 0,Y 5,0 Aafhaugia V9500 Y65 Y,V e cin s snedl (uY) a
s dalall ol a1 e Al 5 dua sadall Gaall Cilie (8 ds glall Ll Sl slae] can gl 53
hlbeal) Cpall A e Fx T Ve X ) A g i ) 00 x )0 (VTS e mle AT e s siag
Cia gl e Gl 8 cpall A0 )% Y £ )00 X ~,/\UJ§.LM)3A4196>< Y60 VT x \,Y“J;
Y.03 J \~Y>C)Aeﬁdyal\dg)}EZ\~‘AQL;}E%}E\AMN\)\;Y\QJ:W\\:U}SJ\A\L\
SV P Y, YT Y bl aall YT X042 £ )T x 1] Aed i Ve F X
(sl de Gl cpall AV T A £ 0 x0T e da i

Staph. aureus, Staph. epidermedis, Micrococci, B. subtilis, B. &l (sl LilasS g0 ¥ Jall Caial a1 g
.Q\;ﬂ\ ‘;Jccoagulase, B. mycoids and B. licheniformis, E. coli , Proteus spp.

Dol Jeld jedal 5 Staph. aureus die TV Jual (o Sliall e L (% £7,7) ) Caial
(sl e s gmall annll Lnsall iy s jSaall (e S e (% ¥4 3) YO 5 (% 1Y) VA ol Judusiall
15ka S ¢ Staph. aureus, B. cereus, E. coli and proteus Jis ¢ia slall daaall U 0Kl oda (jaxy
(HACCP)J! alai Gadad o)) congy A | 313 s S 5 (al je Y] iamy Ane LeSlghe Anaa e
Glli 5 Alal)l GBI (5 550 Gand ol ja) XS5 Claiiall @lli Uil 8 derival QLIS daiidl ¢ ) jall b
Ui )53 50 5 Uila claiial

41


https://doi.org/10.21608/avmj.2019.169195
https://doi.org/10.21608/avmj.2019.169195
https://doi.org/10.1111/j.1863-2378.2008.01134.x
https://doi.org/10.1111/j.1863-2378.2008.01134.x
mailto:mohamedshahata67@hotmail.com
http://www.aun.edu.eg/

