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A B S T R A C T 

 

This study has been conducted to assess the bacteriological quality and safety of traditional white 
cheese made from raw milk, as well as, to investigate possible contamination sources and their 
microbial loads during production of the cheese in some dairy shops, Tanta, Egypt. A total of 120 
samples and swabs were obtained from 3 different local dairy shops (40 samples/shop); five samples 
or swabs of raw milk, rennet, whey, cheese, cheese vat, cheese cloth, curd cutting knife and 
polyethylene bags were collected and analyzed for enumeration of total aerobic bacteria, 
staphylococci, and coliforms, with isolation of Escherichia coli, Salmonella spp. Staphylococcus 
aureus, Bacillus cereus, and Clostridium perfringens. Generally, cheeses showed high microbial 
counts reached to 6.80, 4.41 and 4.37 Log cfu/g for total aerobe, coliforms and staphylococci 
respectively. Bacillus cereus and Clostridium perfringens were not detected in any cheese sample, 
while E. coli, Salmonella spp. and Staphylococcus aureus was found in 26.7%, 6.7% and 6.7% of 
examined cheese samples respectively. The raw milk was also of unsatisfactory quality and 
contaminated with similar pathogenic flora; but the effects of rennet and whey on the bacterial profile 
of cheese was found to be marginal. In conclusion, it was observed that the hygienic quality of white 
cheeses sold in dairy shops in Tanta city was low and does not have enough assurance in terms of 
public health. The results emphasized that the raw milk and equipment has been shown to be a 
possible contamination sources during processing of soft cheese.   
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1. INTRODUCTION 

resh soft cheeses are made by using 
only traditional methods in the 
different geographical locations in 

Egypt. The traditional method of 
manufacture involves renneting, curd 
formation and preparation for markets. 
This cheese is made from raw milk 
(usually heat-treated) without starter 
cultures. Microbial contamination of 
cheese may originate from various sources. 
Such sources might be during cheese 
production (Temelli et al., 2006), storage 
(Brito et al., 2008) or from humans 
contamination (Callon et al., 2008). 
However, in this study an attempt is made 

to study the main sources of cheese 
contamination with pathogenic bacteria, 
i.e. the raw milk and routes of 
contamination at cheese processing levels. 
The safety of raw milk cheese has been 
questioned, however, as several large 
outbreaks of foodborne disease due to 
consumption of raw milk cheeses have 
been reported in the past 10-20 years 
(Ryser, 2001; West, 2008). In addition, 
several studies in which milk was 
intentionally inoculated with some 
pathogenic bacteria have shown that some 
pathogens can survive the manufacturing 
process (D’Amico et al., 2008a; D’Amico 
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et al., 2010; Schvartzman et al., 2011). 
There are many researches related to the 
determination of chemical and 
microbiological quality of cheese (Gulmez 
et al., 2001; Kalkan et al., 1991; 
Nizamlioglu et al., 1989) but there are only 
a few researches conducted to detect 
microorganisms that cause quality 
problems and to determine the 
contamination sources during cheese 
production (Kasimoglu, 1998; Evrensel et 
al., 2003). Moreover, analyses of the 
microbiological quality of raw milk and 
cheese made from raw milk have revealed 
varying levels of quality and safety, 
ranging from raw milk samples that met 
pasteurized milk standards to those that 
tested positive for several pathogens 
(D’Amico et al., 2008a, b; D’Amico and 
Donnelly, 2010; Giannino et al., 2009; 
Little et al., 2008). However, there have 
been few nation-wide surveys of raw milk 
cheese that have specifically screened for 
the presence of pathogenic bacteria. 
Therefore, the objective of this study was 
to assess the microbiological quality and 
safety of Egyptian white soft cheese made 
from raw milk, as well as, to investigate 
possible microbiological contamination 
sources and their microbial loads during 
production of such cheese type in some 
dairy shops, located in Tanta, Egypt. 
Identifying these points helped us to find 
several solutions to eliminate or minimize 
the microbial contamination that might 
occur during cheese production. 

2. MATERIALS AND METHODS 

2.1. Sample collection 

120 samples and swabs of raw materials, 
cheese, equipment and packaging material 
used during production of traditional white 
cheese were obtained from 3 dairy shops 
(40 samples /shop) in Tanta/Egypt. From 
each dairy shop, 5 samples were collected 
from raw milk, rennet, whey and cheese; 
while 5 swabs were taken from cheese vat, 
cheese cloth, curd cutting knife and 

packaging material (polyethylene bags) in 
different periods. All samples were stored 
at 4oC till examined within 24 hours of 
collection. 

2.2. Preparation of samples 

For microbiological analyses minimum of 
500 g from cheese was taken into sterile 
polyethylene bags while 200 ml from each 
of raw milk, rennet and whey were 
collected into sterile laboratory bottles 
with screw caps. Surface swab samples 
were taken from the cheese vat, cheese 
cloth, curd cutting knife and packaging 
material, where a 10 cm2 area has been 
swabbed by a prewetted swab in 0.1% 
sterile peptone water, placed and 
transported in the same diluent in a cooler 
within an hour of sampling. All samples 
were diluted up to 10–8 in 0.1% sterile 
peptone water and microbiological 
analyses were performed. 

2.3. Bacteriological examination 

All samples were analyzed for total aerobic 
count; coliform count; staphylococci 
count; isolation and identification of 
Escherichia coli, Salmonella spp. 
Staphylococcus aureus, Bacillus cereus, 
and Clostridium perfringens according to 
standard procedures (Wehr and Frank, 
2004). 

2.4. Statistical analysis 

Statistical analyses were carried out using 
SPSS program (SPSS 2009) using 
Completely Randomized Design and 
General linear models. Duncan's multiple 
range test was used for mean separation at 
p<0.05. 

3. RESULTS 

3.1. Total Aerobic Plate Counts 

 The mean total aerobic counts of the 
examined samples are presented in Table 
1. The total aerobic plate counts in all 
samples were in the range of 2.73 to 7.30 
log cfu/ml. Generally, the raw milk and 
cheese samples showed insignificant 
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differences in the 3 shops (p>0.05), and 
recorded the highest (4.42 – 7.30 log 
cfu/ml) numbers of bacterial growth, as 
shown in Table 1. However, significant 
increase (P>0.05) was obtained when 
comparing means for raw milk or cheese 
samples with other samples. The total 
aerobic counts for equipment (cheese vat, 
cheese cloth and cutting knife) were in the 
interval 3.21 – 5.21 log cfu/cm2; while 
rennet and whey had lower counts (2.73 – 
3.57 log cfu/ml) as shown in Table 1.  

3.2. Coliform Counts 

The mean total coliform count in all 
samples ranged from 2.00 to 7.66 log 
cfu/ml, with raw milk samples having the 
highest count especially in shop I (Table 
2). Significant differences (P>0.05) were 
found between raw milk and other 
samples. Moreover, the coliform count was 
not detected in equipment samples or 
packaging material.    

3.3. Staphylococci Counts 

 The mean range of staphylococci count 
was 2.15 to 6.36 log cfu/ml in all examined 
samples, with raw milk samples in shop I 
recording the highest followed by cheese 
samples of the same shop (Table 3). 
Comparison of the different samples in 
shop I or II, raw milk samples showed 
significant increase (P>0.05); while 
insignificant decrease were found between 
the raw milk and cheese samples in shop 
III (Table 3). 

3.4. Prevalence of foodborne pathogens 

 Importantly, the entire samples tested 
were negative for the two pathogens: 
Bacillus cereus, and Clostridium 
perfringens; furthermore, the analysis of 
rennet, whey and equipment were negative 
for all tested foodborne pathogens. E. coli 
was detected in 46.7% of raw milk and 
26.7% of cheese; Salmonella spp. was 
detected in 20% of raw milk and 6.7% of 
cheese; while Staphylococcus aureus was 
detected in only 6.7% of both raw milk and 
cheese samples (Table 4).   

4. DISCUSSION 

     Egyptian white cheese falls into the 
family of soft cheese of east European 
countries, the east Mediterranean region 
and North Africa (Abdalla, 1992). Soft 
white cheese is widely consumed by the 
Egyptian population. However, raw milk 
and cheese are frequently implicated as 
vehicles of transmission of pathogenic 
bacteria and with outbreaks reported all 
over the world (Flowers et al., 1992). 
     The bacteriological examination of the 
examined Egyptian white cheese 
commercialized in Tanta city was not good 
and the mean total aerobic plate counts 
were > 6.2 Log cfu/g. in all shops (Table 
1); also, the mean count of total coliform 
and staphylococci reached to 4.41 and 4.37 
Log cfu/g in examined cheese samples of 
shop I (Table 2 and Table 3). These results 
might be due to the poor sanitary 
conditions during cheese processing. 
Several studies have detected high total 
bacterial counts in raw milk-white cheese 
(Elsanhoty et al., 2009; Kheir et al., 2011; 
Alper and Nesrin, 2013). Similarly, high 
levels of faecal contamination and 
staphylococci were previously recorded in 
soft cheese (Arau´jo, et al., 2002; Pešić 
Mikulec, et al., 2012; Jaber, 2011). On 
contrary, previous study in Egypt (Ghada 
et al., 2002) showed that total aerobic 
bacterial count did not exceed 1.4X15 

cells/gm, which is close to what allowed 
by the Standard Egyptian Guidelines; and 
47.5 % of the tested cheese were free from 
coliform bacteria and Escherichia coli. The 
presence of E. coli and high coliform 
counts per gram of cheese in this study 
gives indication of bad hygienic conditions 
during production, handling and 
distribution. Truzyan (2003) stated that 
improper milking hygiene without 
subsequent pasteurization of milk and the 
lack of general food–hygiene-related 
knowledge and infrastructure of marketing 
could be the sources and causes of such 
contamination. Generally, the milk used in  
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Table (1) Mean of total aerobic counts (n = 5) of the examined soft cheese samples, raw 
materials and equipment.  
 

Shop 
Sample 

I II III 

 Mean SD Mean SD Mean SD 
Raw milk α 7.30a 0.68 4.42b 0.22 6.13a 0.25  

Rennet 3.57c 0.42 3.21c 0.20 2.77c 0.15  
whey 3.12c 0.56 3.25c 0.24 2.73c 0.41  

Cheese β 6.80a 0.55 6.47a 0.37 6.22a 0.18  
Cheese vat γ 4.53 b 0.20 3.31c 0.19 4.25 b 0.32 
Cheese cloth 5.21 b 0.51 3.79c 0.39 5.05 b 0.28 
Cutting knife 4.27 b 0.20 3.21c 0.19 4.12 b 0.17 

Packaging material <1.0 0 <1.0 0 <1.0 0 
α Log cfu/ml.                β Log cfu/g.                       γ Log cfu/ cm2. 
a–c: Differences between the samples demonstrated with different small letters in the same column are 
significant (P < 0.05). 
 
Table (2) Mean of total coliform counts (n = 5) of the examined soft cheese samples, raw 
materials and equipment. 
 

Shop 
Sample 

I II III 

 Mean SD Mean SD Mean SD 
Raw milk α 7.66a 0.39 5.56a 0.88 5.33a 1.01 

Rennet 2.15d 0.22 2.15c 0.22 2.00c 0.10 
whey 3.09c 0.64 2.43c 0.12 2.26c 0.28 

Cheese β 4.41b 0.27  3.75b 0.54 3.39b 1.35 
Cheese vat γ <1.0 0 <1.0 0 <1.0 0 
Cheese cloth <1.0 0 <1.0 0 <1.0 0 
Cutting knife <1.0 0 <1.0 0 <1.0 0 

Packaging material <1.0 0 <1.0 0 <1.0 0 
α Log cfu/ml.                β Log cfu/g.                                   γ Log cfu/ cm2. 
a–d: Differences between the samples demonstrated with different small letters in the same column are 
significant (P < 0.05). 

Table (3) Mean of total staphylococci counts (n = 5) of the examined soft cheese samples, raw 
materials and equipment. 
 

Shop 
Sample 

I II III 
Mean SD Mean SD Mean SD 

Raw milk α 6.36a 0.80 3.46a 0.12 2.31a 0.24 
Rennet <2.0 0 2.15b 0.22 <2.0 0 
whey 2.15c 0.22 <2.0 0 <2.0 0 

Cheese β 4.37b 0.72 2.26b 0.24 2.51a 0.13 
Cheese vat γ <2.0 0 <2.0 0 <2.0 0 
Cheese cloth <2.0 0 <2.0 0 <2.0 0 
Cutting knife <2.0 0 <2.0 0 <2.0 0 

Packaging material <2.0 0 <2.0 0 <2.0 0 
α Log cfu/ml.                β Log cfu/g.                                  γ Log cfu/ cm2. 
a–c: Differences between the samples demonstrated with different small letters in the same column are 
significant (P < 0.05). 
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Table (4) Prevalence of some foodborne pathogens in examined raw milk and cheese samples. 
 

    Shop 
Sample 

Pathogen 
I II III Total 

N 
Prevalence 

% 
N 

Prevalence 
% 

N 
Prevalence 

% 
N 

Prevalence 
% 

Raw 
milk 

E. coli 
Salm. 
Staph. 

3 
2 
1 

60% 
40% 
20% 

2 
0 
0 

40% 
0% 
0% 

2 
1 
0 

40% 
20% 
0% 

7 
3 
 1 

46.7% 
20% 
6.7% 

Cheese 
E. coli 
Salm. 
Staph. 

2 
1 
1 

40% 
20% 
20% 

1 
0 
0 

20% 
0% 
0% 

1 
0 
0 

20% 
0% 
0% 

4 
1 
 1 

26.7% 
6.7% 
6.7% 

 
making cheese in this study shows high 
total aerobe, coliforms and staphylococci 
counts; but the effects of rennet and whey 
on the bacterial profile of cheese was 
found to be marginal. This result is parallel 
to the researches proving that the raw milk 
is a contamination source in cheese 
production (Pesic-Mikulec and Jovanović, 
2005; Temelli et al., 2006). Average total 
aerobic counts of cheese vat in the three 
dairy shops were determined as 4.53, 2.31 
and 4.25 log cfu/cm2, respectively (Table 
1). In addition, cheese cloth was 
determined to affect the total aerobic count 
significantly (Table 1). The effect of 
cheese vat and cheese cloth came out to be 
insubstantial for the other bacteria 
analyzed. The curd cutting knife's had 
relatively high (>4 Log cfu/cm2) total 
aerobic bacterial count particularly in dairy 
shop I & III; (Table 1). This result 
complies with previous studies indicating 
that the curd-cutting knife is a 
contamination source in cheese production 
(Mavropoulos and Arvanitoyannis, 1999). 
The law contamination of the equipment 
used in dairy shop II may attributed to the 
efficient cleaning and sanitization. These 
results indicate that final product quality is 
affected by the disinfection of equipment 
used in production (Legnoni et al., 2004; 
Temelli et al., 2006). Bacteriological 
examination of packaging material 
(polyethylene bags) used in the production 
indicated absence of aerobic bacteria 
(Table 1). No coliforms (Table 2) or 

staphylococci (Table 3) were detected 
from the packaging material samples 
analyzed. These results show that the 
packaging material did not pose a 
microbiological risk for the examined 
cheese. In this study an attempt was made 
to detect main sources of cheese 
contamination. The bacteriological 
analysis of the raw materials and 
equipment used in the manufacture of soft 
cheese indicated that raw milk, most 
probably, is the main contamination source 
of total aerobic bacteria, coliforms and 
staphylococci. It has been shown that raw 
milk is a potential source of cheeses 
contamination (André et al., 2008; Tondo, 
et al., 2000). Additionally, the present 
results determined equipment as probable 
contamination sources of total aerobic 
bacteria. The important role of equipment 
in cheese contamination was previously 
reported (Temelli et al., 2006; Kousta et 
al., 2010).  The foodborne pathogens that 
were examined in the present study were:  
Escherichia coli, Salmonella spp., 
Staphylococcus aureus, Bacillus cereus, 
and Clostridium perfringens. These 
pathogens have been selected because it is 
well documented that foodborne outbreaks 
caused by the consumption of various 
types of cheeses were contaminated with 
that pathogens (Arau´jo et al., 2002; 
Haeghebaert et al., 2003; Gaulin et al., 
2012). Moreover, the presence of these 
pathogenic bacteria in raw milk or cheeses 
pose a threat to human health due to the 
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increased number of cases and the severity 
of symptoms. Unexpectedly, Bacillus 
cereus, and Clostridium perfringens were 
not detected in any cheese sample in this 
study. This is contrary to results reported 
by Tudor et al. (2009), who detected 
Bacillus cereus and Clostridium 
perfringens in 1.47% and 1.68% 
respectively, out of 954 traditional 
Romanian cheeses. However, problems 
with Bacillus cereus and Clostridium 
perfringens do exist as evidenced by 
outbreaks of gastrointestinal food 
poisoning (Fricker et al., 2007; Sanz et al., 
2002).  
     The examined Egyptian white cheese 
samples were produced under 
unmechanised conditions. Various types of 
microorganisms may enter the cheese 
during manufacture and subsequent 
handling (Turantas et al., 1989). In the 15 
cheese specimens examined in this study, 
the coliform bacterial count was detected 
to be between 3.39 and 4.41 Log cfu/g. 
(Table 2) and the E. coli was found in 4 
(26.7%) samples. Furthermore, one sample 
(6.7%) of cheese in shop I contained 
Staph. aureus and another sample revealed 
Salmonella spp. (Table 4). These results 
are not in accordance with the Standard 
Egyptian Guidelines which allow 
maximum possible coliform bacterial 
count in cheese up to 1.0 Log cfu/ g. In 
addition, there should be no E. coli, Staph. 
aureus or Salmonella spp. in cheese 
(EOSQ, 2005). Several surveys have 
shown the presence of foodborne 
pathogens in various types of cheeses (De 
Reu et al.,  2004; Kongo et al., 2008; 
Rosengren et al., 2010; Aydin et al., 2011; 
Brooks et al., 2012). Most of the published 
studies refer to the prevalence of 
foodborne pathogens in cheese at retail 
level and there is little information on the 
prevalence of pathogenic bacteria in 
cheese at processing level. Subsequently, 
however, several challenge studies 
suggested that pathogenic bacteria, if 
present in milk prior to cheese making, 

could survive the manufacture and aging 
process (Bachmann and Spahr, 1995; 
Reitsma and Henning, 1996; Mohammadi 
et al., 2009). There were rare studies about 
detection of Salmonella spp. in cheese sold 
at markets. In the present study, one cheese 
sample (6.7%) was positive for Salmonella 
spp. (Table 4). Salmonella spp. was 
previously detected in only 6 (2.4%) and 3 
(2.5%) samples of local cheeses sold in 
Istanbul and Sulaimani (Colak et al., 2007; 
Arif et al., 2012). On the other hand, the 
present study detected that out of 15 raw 
milk samples, 7, 1 and 3 samples were 
found to be contaminated with E. coli, 
Staph. aureus or Salmonella spp. 
respectively (Table 4). These data showed 
that the quality of incoming raw milk was 
poor. In previous study (Tondo et al., 
2000), raw milk was established as the 
main source of contamination with S. 
aureus for four contaminated final 
products. Contamination of milk and 
cheese with S. aureus by food handlers was 
also reported (Callon et al., 2008; 
Roberson et al., 1994). In this study, the 
presence of E. coli, Salmonella spp. and 
staph. aureus in the examined cheeses 
seems to be related with the use of raw 
milk and non-hygienic production 
processes. Furthermore, it was reported by 
various researchers that low 
microbiological quality of white cheese is 
referred to the poor hygienic conditions in 
small primitive production establishments 
(Bostan et al., 1992; Tekinsen et al., 1993). 
     In conclusion, the results demonstrate 
that the hygienic quality of white cheeses 
sold in dairy shops in Tanta city was low 
and did not have enough assurance in 
terms of public health. The raw milk had 
been shown to be a potential source of 
cheese contamination, also, equipment 
were additional probable sources of total 
aerobic bacteria. To improve the safety of 
cheese efforts to raise awareness of the 
importance of hygiene barriers and raw 
milk quality as well as ensuring proper 
decontamination of processing equipment 
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is essential to improve the safety of cheese 
for human consumption. It is important to 
initiate good hygiene practice (GHP) 
applications in farms to produce safe dairy 
products. 
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  بمدینة طنطا الألبان) محلاتمصانع البدائیة الصغیرة (بیض المصنع فى بعض الالخطورة البكتیریة للجبن الأ

 2 الوكیلصفاء  ،1خاطر حيفت، دالیا 1جمال ابراھیم ھیكل
  تناسليات الحيوانمعهد بحوث  2 معهد بحوث صحة الحيوان، –معمل طنطا –قسم صحة الأغذية1

 لخص العربىالم

 وكذلك معرفةلجبن الأبیض التقلیدي المصنع من الحلیب الخام، اریة وسلامة یالبكت الجودةمدى أجریت ھذه الدراسة لتقییم 
 وقد .مصر-طنطا بمدینةالتجاریة الألبان محلات ض لتھا المیكروبیة أثناء إنتاج الجبن في بعمصادر التلوث المحتملة وحمو

 اتعین 5 اخذت حیث محل،لكل  عینة 40ة بمعدل مختلف ألبان محلات 3من  ومسحة عینة 120 تم تجمیع عددحیث 
ذلك و والتغلیف؛التعبئة  أكیاسو التقطیع یناكسك الشاش، الأوعیة، جبن،، الالشرشمن الحلیب الخام، المنفحة، أومسحات 

التسمم  بعض میكروبات ، مع عزلالكولیفورمالمكورات العنقودیة، و وبكتریا الھوائیة،لبكتیریا لالكلي  عدلل ھاتحلیلبغرض 
فادت وقد أ .كلوستریدیوم برفرنجینز، والباسیلس سیرس، الالذھبي العنقودي السالمونیلا، كولاى،إى مثل میكروب  الغذائي
، 6.80وصلت إلى  والمیكروبات العنقودیةلكولیفورم وا الھوائیة،من البكتریا میكروبیة عالیة أعداد بالجبن  تلوثالنتائج 
، باسیلس سیرسالمیكروب  لم یتم الكشف عن لوحظ أنھقد و على التوالي. جرام میكروبیة /حدة ج وول 74.3، 4.41

 الذھبي والمكور العنقوديكولاي، السالمونیلا.  ىإ میكروبات توجد بینما، في أي عینة جبن كلوستریدیوم برفرنجینزوال
غیر  كانتالحلیب الخام أیضا  ما لوحظ أن جودة. كعلى التوالي ةصوفحالم الجبنمن عینات  ٪6.7و ٪6.7، ٪26.7في 

على  ھاكان تأثیرالتى  الشرشالمنفحة و ذلك على عكس عینات؛ واسابقعزولة الممسببات التلوث الغذائى بھ نفس مرضیة و
في محلات ویصنع یباع  الذي لجبن الأبیضلصحیة ال الجودة وقد خلصت الدراسة عن سوء. الجبن ھامشیل البكتیریةالجودة 
دوات المستخدمة فى الأأكدت النتائج أن الحلیب الخام وكما . الصحة العامةعلى وأنھ لھ تأثیر ضارمدینة طنطا بالألبان 

 .الطريالجبن أثناء تجھیز المحتملة التلوث  ادرمن مص صناعة الجبن

 )2014مارس :185‐194, )1(26(مجلة بنها للعلوم الطبية البيطرية: عدد 

  


