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Background: Milk is a nutritious food for human, but it is also a suitable medium for 
growth of microorganisms and can spoil easily. Objective: The aim of this study was to 
establish the microbidogical quality of cheese and powdered milk in order to prevent 
potential risks of dairy products for consumer health and to ensure its quality. 
Methodology:  A total of seventy five samples of different cheese types (Soft Cheese, 
Processed cheese and Hard cheese, 25 each) and fifty samples of milk powder were 
collected from different supermarkets in Mansoura City, Dakahlia Governorate. All 
samples were evaluated microbiologically for the quality of this products through 
determination of total bacterial count, coliforms count and Moulds and Yeasts count. 
Isolation and identification of E.Coli, Staphylococcus aureus, Salmonella spp., moulds 
and yeasts were also carried out.  Results: In Cheese Samples, the mean value of total 
aerobic count were 1.2×104±2.1×103, 2.2×103±3.3×102, 1.1×104±6.2×103 cfu/gm for 
Soft, Processed and Hard Cheese, respectively. The mean value of Coliform count were 
2.3×103±0.21×103, 1.2×102±0.33×102 , 3.1x102±0.56×102 cfu/gm for Soft, Processed and 
Hard Cheese, respectively. The mean value of mould and yeast count were 
3.2×103±0.12×103. 1.1×102±0.13×103, 1.6×102±0.75×102 cfu/gm for Soft, Processed and 
Hard cheese, respectively. Salmonella spp. appeared only in 20% of Soft cheese samples, 
while it was absent in Processed and Hard cheese samples. Staphylococcus aureus were 
absent in Hard cheese, while it was detected in 60% and 32% of Soft and Processed 
cheese, respectively. The mean value of E.coli were 3.2×103±0.12×103, 
1.1×103±0.13×103 cfu/gm  for Soft and Processed cheese, respectively. While it was not 
detected in Hard Cheese samples. In milk powder samples, the mean value of total 
aerobic count was 2.1×103±0.12×103 cfu/g. Total coliforms count of examined samples 
was 12-55 cfu/gm in 4(8%) samples, while coliforms were not found in 46 (92% ) of milk 
powder samples. The mean value of moulds and yeasts count was 1.3×102±0.67×102, 
which was insignificant. Salmonella spp. and E.coli were not detected in all milk powder 
samples, while Staphylococcus aureus was found in 18% of the examined samples. 
Conclusions: From the results of this study, it could conclude that the unhygienic 
conditions prevailing during handling, processing, distribution or sale should be 
reviewed and controlled by respective authority in order to prevent contamination of 
cheese and powdered milk for the safety of consumers 

 
 

INTRODUCTION  
 

Milk is a nutritious food for human, but it is also a 
suitable medium for growth of microorganisms and can 
spoil easily. Therefore, in order to increase its resistance 
and to obtain different nutritious dairy products, milk is 
processed into different products such as butter cheese, 
dried milk, ice cream and condensed milk1. 

Cheese making practice is an ancient milk 
preservation technique. It was traditionally made on 
small scale caning milk in animal skin sacks, stomachs 
or bladders. Over centuries, the cheese making 
technique has been modified and finally evolved into a 
large scale commercial process in which scientific 
principles are applied2. 

Dried milk powder must exhibit high quality in 
sensory, nutritional and microbiological attributes at the 
time of purchase if quality is to be maintained during 
long-term storage3. In many developing countries e.g. 
Egypt, the shortage in milk supply requires increasing 
use of milk powder. The consumer reconstitutes the 
milk powder whether add it to hot beverages, cheese, 
yoghurt, bakery products and infant formula to make 
their nutritional content the same as the existing food4.  

The microbiological quality of milk and dairy 
products is influenced by the initial flora of raw milk, 
the processing conditions and post-heat treatment 
contamination. Therefore, poor sanitary practices in 
local cheese processing and distribution results in public 
health hazard due to the presence of pathogenic 
bacteria, mold and yeast. Undesirable microbes that can 
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cause spoilage of dairy products include Gram-negative 
psychrotrophs, coliforms, lactic acid bacteria, yeasts and 
molds. In addition, various bacteria of public health 
concern such as Salmonella spp., Listeria 
monocytogenes, Campylobacter jejuni, Yersinia 
enterocolitica, pathogenic strains of Escherichia coli and 
enterotoxigenic strains of Staphylococcus aureus may 
also be found in milk and dairy products5.  

Microorganisms, including bacteria, yeast and 
molds, are present in cheese throughout ripening and 
have effects on maturation process. They contribute 
either directly through their metabolic activity or 
indirectly through the release of enzymes into the 
cheese matrix through autolysis6.  

Dairy products are characterized by reduced shelf 
life because they are excellent growth medium for a 
wide range of microorganisms. Therefore, the aim of 
this work is to establish the microbiological quality of 
cheese and powered milk in order to prevent potential 
risks of dairy products for consumer health and to 
ensure its quality.  

 
METHODOLOGY  

 
This work was carried out in the Microbiology and 

Immunology Department, Faculty of Medicine, 
Mansoura University during the period form June 2016 
to October 2016. 
Samples: 

One hundred and twenty five random samples of 
Damietta (Soft) cheese, Processed cheese, Hard cheese 
(25 of each) and 50 samples of milk powder were 
randomly purchased from different markets in 
Mansoura city. All samples were tight and free from any 
damages. The collected samples were transferred 
directly to the laboratory in refrigerant at 4ºC where 
they were examined microbiologically without delay. 
Preparation of samples:  
Cheese Samples:  

10 g of cheese was taken and homogenized in 
sterile 90 ml of 2% sodium citrate at 45ºC. Serial 
dilutions in sterile 0.1% peptone water were prepared 
for bacteriological analysis7. 
Milk Powder Samples:  

10 g of milk powder was reconstituted in 90 ml of 
water of excellent microbial quality at 25ºC. The 
powder was mixed thoroughly in the water and then 
held in a covered glass container in the dark for an hour 
at 20ºC. The reconstituted milk was examined for 
colour, flavor, odor and appearance8.  
 
 
 
 

Microbiological analysis of cheese and powdered 
milk samples:  
Enumeration of microorganisms:  

Serial dilutions of samples were made up to 107 in 
sterile normal saline and tested for total viable counts at 
30ºC. Most probable number (MPN) was used for 
determining coliform counts and molds and yeasts 
counts at 25ºC, following the methods given in Standard 
Method for the Examination of Dairy products9.   
Isolation of E. Coli and Staphylococcus aureus  

Twenty five ml of prepared sample was added to 
225 ml of buffered peptone water and incubated at 37ºC 
overnight. For isolation of E.coli, the enriched sample 
was cultured on selective medium Eosin Methylene 
Blue (EMB) agar and incubated at 37ºC for 24 hours. 
Morphologically typical colonies (at least 4/plate) 
producing metallic sheen were taken into nutrient agar 
for further identification. For isolation of S. aureus, 
enriched samples were streaked on Baird Parker Agar 
(BPA) and incubated at 37ºC for 24-48 hours. 
Appearance of jet black colonies surrounded by white 
halo were considered to be presumptive S. aureus10.  
Identification of E. Coli and Staphylococcus aureus:  

The shape and type of Gran reaction are 
microscopically studied using 18 hour culture from agar 
plate. Identification of isolates obtained in pure culture 
was based on Gram staining, biochemical characteristics 
and growth pattern on selective and differential media 
according to the procedures recommended in the 
Bergey's Manual of Determinative Bacteriology11.    
Isolation and Identification of Salmonella Spp.:  

Presumptive colonies of Salmonella spp. were 
transferred from Desoxycholat Citrate agar to nutrient 
agar many times until purified. All strains were tested 
by Gram stain and oxidase activity 12. The full 
identification was performed by using API 20E kit 
(BioMerieux, Marcy l' Etoile, France).     
Isolation and Identification of Mould and Yeast:  

This was accomplished by culturing the prepared 
samples on Sabouraud's Dextrose Agar and the 
suspected colonies were examined microscopically13.  
Statistical Analysis:  

Mean values, standard deviations, maximum and 
minimum values were calculated for all the determined 
parameters using SPSS (version 13; SPSS Institute Inc., 
Chicago, IL, USA).   

 
RESULTS  

 
All examined cheese samples of soft (Damietta) 

cheese, Processed cheese and Hard cheese contain total 
aerobic bacterial count of 2.3×102 – 3.0×106, 1.2×102 – 
2.6×ْ105, 3.2×102–1.2×105 with the mean value of 1.2 
×104 ± 2.1×103 , 2.2×103 ± 3.3× 102 and 1.1  ×104 ± 6.2 
× 103 cfu/g, respectively. Table (1). 
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Table 1: Statistical analytical results of total aerobic count/gm of examined commercial cheese samples. 
Positive 
Samples 

Total bacterial count (TBC/g) Products 
No. of examined 

samples 
No. % Min Max Mean ± S.E.  

Soft cheese  25 25 100 2.3 × 102 3 × 106 1.2 × 104 ± 2.1 × 103  
Processed cheese  25 25 100 1.2 × 102 2.6 × 105 2.2 × 103 ± 3.3 × 102  
Hard cheese 25 25 100 3.2 × 102 1.2 × 105 1.1 × 104 ± 6.2 × 103  

 
Coliforms count of examined Soft cheese, Processed cheese and Hard cheese samples revealed that 80%, 60 and 

68%, respectively, of these samples contain a range of 1.2×102 – 2.0 × 104, 0.4 × 102 – 3.2 × 103 and 0.2  ×102 – 1.2 × 
103 with a mean value of 2.3 × 103 ± 0.21 ×103, 1.2× 102 ± 0.33 × 102 and 3.1 × 102 ± 0.56 × 102 cfu/gm, respectively. 
Table (2). 
 
Table 2:  Statistical analytical results of coliforms count/gm of examined commercial cheese samples.  

Positive Samples Coliforms count /gm Products No. of examined 
samples No. % Min Max Mean ± S.E. 

Soft cheese  25 20 80 1.2 × 102 2 × 104 2.3 × 103 ± 0.21 × 103  
Processed cheese  25 15 60 0.4 × 102 3.2 × 103 1.2 × 102 ± 0.33 × 102  
Hard cheese 25 17 68 0.2 × 102 1.2 × 103 3.1 × 102 ± 0.56 × 102  

 
The results of this work showed that the examined Hard cheese samples were free from true fecal type E. coli, 

while 48% and 32% of the examined Soft cheese and Processed cheese samples contain true fecal type E. coli ranged 
from 2.1 × 102 – 1.2 × 104 and 0.4 × 102 – 2.8  ×103 cfu/gm, respectively. Table (3) . 
 
Table 3. Statistical analytical results of true fecal type E. coli of examined commercial cheese samples.  

Positive Samples true fecal type E. coli/gm Products No. of examined 
samples No. % Min Max Mean ± S.E. 

Soft cheese  25 12 48 2.1 × 102 1.2 × 104 3.2 × 103 ± 0.12 × 103  
Processed cheese  25 8 32 0.4 × 102 2.8 × 103 1.1 × 103 ± 0.13 × 103  
Hard cheese 25 0 0 0 0 0 

 
Regarding yeast and mold counts, the examined Soft cheese, Processed cheese, and Hard cheese samples showed a 

range of  0.33 × 102 – 2.0 × 103 , 0.08 × 102 – 1.3  ×102 and 0.13  ×102 - 6.1 × 102, respectively. Table (4) . 
 
Table 4: Statistical analytical results of as Yeast & mould count/gm of examined commercial cheese samples. 

Positive Samples Yeast & mould count/gm Products No. of examined 
 samples No. % Min Max Mean ± S.E.  

Soft cheese  25 25 100 0.33 × 102 2 × 103 3.2 × 103 ± 0.12 × 103  
Processed cheese  25 12 48 0.08 × 102 1.3 × 102 1.1 × 103 ± 0.13 × 103  
Hard cheese 25 4 16 0.13 × 102 6.1 × 102 1.6 × 102 ± 0.75 × 102  

 
On the other hand, Salmonella spp. was not detected in all Processed and Hard cheese samples, while 20% (5 

samples) of soft cheese samples gave positive results. Moreover, Staphylococcus aureus was not found in all Hard 
cheese samples, while 60% and 32% of Soft cheese and Processed cheese samples showed positive results, Table (5). 
 
Table 5: Detection of some bacterial pathogens in examined commercial cheese samples. 

Salmonella spp. Staph. aureus E.coli 
Products 

No. of examined 
samples No. of positive 

samples 
% 

No. of positive 
samples 

% 
No. of positive 

samples 
% 

Soft cheese  25 5 20 15 60 12 48 
Processed cheese 25 0 0 8 32 8 32 
Hard cheese 25 0 0 0 0 0 0 

 
By estimating the total viable bacterial count of milk powder samples, it ranged from 0.45×102 to 5.11 × 103 with a 

mean value of 2.1 × 103 ± 0.12 × 103 cfu/gm. Table (6) 
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Table 6: Statistical analytical results of total bacterial count/gm of examined milk powder samples. 
Positive 
Samples 

Total bacterial count (TBC/g) Products 
No. of 

examined 
samples No. % Min Max Mean ± S.E. 

Milk Powder  50 50 100 0.45 × 102 5.11 × 103 2.1 × 103 ± 0.12 × 103 

 
On the other hands, total coliforms count in milk powder specimens gave 12-55 cfu/gm in four (8%) specimens 

only, while coliforms were 
 not found in 46 (92%) of milk powder specimens. Table (7) 
 
 
Table 7: Coliforms count and True fecal type E.coli of examined milk powder samples. 

Coliform count/gm True fecal type E.coli/gm 
Products 

No. of examined 
samples No. of  Positive 

samples 
% 

No. of  Positive 
samples 

% 

Milk Powder  50 4 (12 – 55 )  
Range count/gm  

8 0 0 

 
Regarding yeast and mold counts of milk powder, they were detected in all examined milk powder specimens 

giving a range from 0.8×102 to 2×102 with a mean value of 1.3×102 ± 0.67×102. Table (8). 
 
 
Table 8: Statistical analytical results of Yeast & Mould counts of examined milk powder samples. 

Positive samples Yeast & Mould counts/gm Products No. of examined 
samples No. % Min Max Mean ± S.E. 

Milk Powder  50 50 100 0.08 × 102 2 × 102 1.3 × 102 ± 0.67 × 102  
 

By studying the bacterial pathogens in examined milk powder specimens, Staphylococcus aureus was found in 18% 
of specimens, while Salmonella spp. and E.coli were not detected. Table (9). 
 
 
Table 9: Detection of some bacterial pathogens in examined milk powder samples. 

Salmonella spp. Staph. aureus E.coli 
Products 

No. of 
examined 
samples 

No. of  Positive 
samples 

% 
No. of Positive 

samples 
% 

No. of Positive
samples 

% 

Milk Powder  50 0 0 9 18 0 0 
 

In a trial to compare between the results obtained from the microbiological (bacteria, yeasts and molds) 
examination of the studied cheese and milk powder specimens with Egyptian Standards (ES), these findings were 
arranged in the following tables: Table 10, 11, 12. 
 
 
Table 10: Comparison between the results obtained from microbiological examination for examined milk 
powder samples and Egyptian Standards ES/ 1648/2005. 

Milk powder samples comply with ES Parameter Egyptian Standards (ES) 
No. % 

Total bacterial count   104/g 50 100 
S. aureus Nil 41 82 
E. coli Nil 50 100 
Salmonella spp. Nil 50 100 
Yeast & moulds count 10/g 9 18 
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Table 11: Comparison between the results obtained from microbiological examination of examined commercial 
cheese samples and Egyptian Standards ES/ 1007-1/2005. 

Soft cheese comply 
with ES 

Processed cheese 
comply with ES 

Hard cheese comply 
with ES 

Parameter  Egyptian 
Standards 

(ES) No.  % No.  % No.  % 
Coliform count  ≤ 10/g  5 20 10 40 8 32 
S.aureus count  Nil 10 40 17 68 25 100 

Salmonella  Nil 20 80 25 100 25 100 
E.coli Nil 13 52 17 68 25 100 

 
 
Table 12: Comparison between the results obtained from yeast and mould counts of examined commercial 
cheese samples and Egyptian Standards ES/ 1007-1/2005. 

Comply with ES Product ES 
No. % 

Soft cheese 400/g 12 48 
Hard cheese 100/g 9 36 
Processed cheese 10/g 6 24 
 
 

DISCUSSION  
 

Microbial contamination, causing about one-fourth 
of the world's food supply loss, has become an 
enormous economic and ethical problem worldwide 14. 
Dairy products are an excellent growth medium for a 
wide range of microorganisms and thus, display a 
reduced shelf life15. The microbiological quality of dairy 
products is influenced by the initial flora of raw milk, 
the processing conditions and post-heat treatments. 
Spoilage bacteria and various bacteria of public health 
concern can be found in these products and their 
concentrations should be kept as low as possible16.      

In this work, all cheese specimens of Soft cheese, 
Processed cheese and Hard cheese gave total aerobic 
bacterial count of 2.3×102 – 3×106, 1.2×102 – 2.6×105 
and 3.2×102–1.2×105 cfu/gm, respectively.  

Higher bacterial count of 1011–1012 cfu/gm was 
found by other workers in Soft cheese 17. Total bacterial 
count ranged from 107 to 109 was reported by another 
author in Kariesh cheese18, while other investigators 
estimated total bacterial count up to 106 in Processed 
cheese, Kariesh cheese and Soft cheese19,20, which 
indicates bad microbiological quality.  

The results of this research revealed that 80%, 60% 
and 68% of the examined Soft cheese, Processed cheese 
and Hard cheese specimens, respectively, contain 
coliforms count of 1.2×102–2.0×104, 0.4×102–3.2×103 
and 0.2×!02–1.2×103 cfu/g, respectively.  

Egyptian Standard ES/1007-1/2005 implies that 
cheeses must not contain more than 10 coliforms/g, and 
so about 80%, 60% and 68% of the examined Soft 
cheese, Processed cheese and Hard cheese specimens, 
respectively, failed to comply with Egyptian Standard 
(ES).  

Lower values were estimated by many authors who 
found that coliforms were not detected in 95% of 

examined samples, while only 5% had coliforms of 3-
10/g21. Other workers reported that all samples were 
free from coliforms22, while others estimated coliforms 
count of 102 cfu/g, which is considerably low23.  

The findings of this work pointed out that all Hard 
cheese specimens were from true fecal type E.coli, 
while 48% and 32% of examined Soft cheese and 
Processed cheese specimens, respectively contain true 
fecal type E.coli. 

Egyptian Standard ES/1007-1/2005 implies that 
cheeses must be free from E.coli, and so 48% and 32% 
of the examined Soft cheese and Processed cheese 
samples, respectively, failed to comply with Egyptian 
Standard, while all studied Hard cheese specimens meet 
ES.  

Many workers could not find true fecal type E.coli 
in Processed cheese24, Soft cheese and Fayoumi 
cheese26. On the other hands, higher count was recorded 
by another author27. Certain food-borne yeasts and 
molds may be harmful because of their ability to elicit 
allergic reactions28. The findings in the present work 
showed that 100%, 48% and 16% of the studied Soft 
cheese, Processed cheese and Hard cheese specimens, 
respectively, contain yeast and mold. In other words, 
this work revealed that 52%, 64% and 76% of the 
examined Soft cheese, Processed cheese and Hard 
cheese samples failed to comply with Egyptian Standard 
ES/1007-1/2005 for yeast and mold count.  

In the present work, the results of microbiological 
analysis for detection of bacterial pathogens in the 
studied cheese specimens pointed out that Salmonella 
spp. was not found in all Processed and Hard cheese 
specimens, while 20% of Soft cheese specimens gave 
positive results.  

On the other hands, Staphylococcus aureus was not 
detected in all Hard cheese samples, while 60% and 
32% of Soft cheese and Processed cheese samples, 
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respectively, showed positive results. So, 100% of 
Processed and Hard cheese samples comply with 
Egyptian Standard ES/1007-1/2005 for absence of 
Salmonella spp., while 20% of Soft cheese samples 
failed to meet ES. Again, 100% of Hard cheese samples, 
in this study, comply with Egyptian Standard ES/1007-
1/2005 for absence of Staphylococcus aureus, while 
60% and 32% of Soft cheese and Processed cheese 
samples, respectively, failed to comply with ES.  

The findings of this study were in agreement with 
that of other researchers who could not detect 
Salmonella spp. in any of the examined samples29. 
Moreover, another worker failed to detect salmonella 
spp. neither in Mozzarella cheese samples not in 
Cheddar cheese samples30. On the reverse, other 
investigators detected Salmonella spp. in 23.3% of 
examined cheese samples31. On the other hands, many 
workers could not detect Staphylococcus aureus in all 
studied cheese specimens32, while other authors 
confirmed contamination by Staphylococcus aureus 
above the accepted level33.  

Production of milk powder is a simple process 
carried out on a large scale. It involves the removal of 
water under stringent hygienic conditions while 
retaining the desirable natural properties of the milk; 
color, flavor, solubility and nutritional value. Steps of 
milk powder production involve: collection of raw milk, 
pasteurization, centrifugation, preheating evaporation, 
spray drying, packaging and storage34.  

In the present study, the total viable bacterial count 
of the examined milk powder specimens ranged from 
0.45×102 to 5.11×103 cfu/g. These results clearly show 
that all milk powder specimens contain less than the 
upper limit (10.000/g) required by the Egyptian 
Standard, 2005. According to the Codex Alimentarius 
Commission35, the dried milk powder should contain 
less than 5.0×104 cfu/g, and according to the 
specification given by ICMSF36, it should be less than 
3.0×104 cfu/g. In this study, aerobic plate counts for 
most of the samples were within higher aerobic plate 
counts ranged from 1.4×102 to 4.4×104 cfu/gm which 
was reported by other workers 37.  

Milk powder is generally considered a product of 
good microbiological quality, considering that it made 
from good quality milk and containing low microbial 
count and the moisture content is kept low38.  

In the current research, total coliforms count of four 
(8%) milk powder samples was 12-55 cfu/g, while 
coliforms were not found in 46 (92%) of samples and 
this complies with the Egyptian Standards. Coliform 
organisms in dried milk powder might die out during 
processing and storage and its presence indicates poor 
post –processing sanitation since their presence is often 
used as a post-processing hygienic indicator.  

It is known that coliforms are destroyed by 
pasteurization and by successive heat treatment during 
processing. Therefore, the presence of these bacteria in 

dried milk powder may be attributed to contamination 
after heating caused improper clearing and sterilization 
of manufacturing utensils. However, even if milk gets 
contaminated with low level of coliforms as do some 
serotypes of E.coli, they would be able to proliferate 
and produce millions of cells during holding at warmer 
temperatures which may cause some health hazards 
such as diarrhoeal diseases 39.  

In the present work, the counts of yeasts and molds 
of dried milk samples were very little in all samples and 
can be insignificant. Some species of moulds can 
produce mycotoxins which are implicated in human 
cases of food poisoning and neoplastic diseases 
including hepatoma, leukemia and other cancers. On the 
other hand, some species of yeasts constitue a public 
health hazards such as gastrointestinal disturbances40.  

In this study, the microbiological analysis for 
detection of some bacterial pathogens revealed presence 
of Staphylococcus aureus in 18% of examined milk 
powder specimens, which indicates post-processing 
contamination of the milk. On the other hands, 
Salmonella spp. and E.coli were not detected from any 
of the samples tested. Furthermore, 82%, 100% and 
100% of examined milk powder specimens complied 
with Egyptian Standards, 2005 regarding these isolates, 
respectively. 

Salmonella spp., in this work, was not isolated from 
any of the tested milk powder specimens and this agreed 
with other authors37. On the reverse, some investigators 
detected Salmonella spp. in 20% of examined milk 
powder samples and linked this finding to the high total 
viable bacterial and coliforms counts of the studied 
specimens41.  

Staphylococcus aureus has been linked to 
gastroenteritis by producing enterotoxins, boils, 
abscesses, pneumonia and meningitis in debilitated 
persons. The presence of Staphylococcus aureus and 
E.coli will render milk unfit for human consumption, 
since sufficient number of the organisms will cause 
infection and intoxication. Multiplication of these 
bacteria however, depends upon environmental factors 
such as temperature, relative humidity and duration of 
storage and food factors like moisture content, additives 
and associated microflora42.  

 
REFERENCES  

 
1. Fox, P.F. Cheese Chemistry, Physics and 

Microbiology. Volume 2. Major Cheese Groups, 
New York: Elsevier Applied science, 1987;27-305 .  

2. Early, R. The technology of Dairy Products. 
London: Blackie and Sons Ltd., 1992;-64.  

3. Hough, G. R., Sanchez, G., Villaplana, A. M. and 
Gambaro, A.: Consumer acceptability verus trained 
sensory panel scores of powdered milk Shelf – life 
defects. Journal of Dairy Science, 2002; 85:75-80 .  



El-Etriby / Microbiological Study of Some Cheese and Milk Powder Samples, Volume 26 / No. 1 / January 2017   25-32 

  

 
 Egyptian Journal of Medical Microbiology  31 

4. Liod, A.M., Farnsworth, L.V. and Pike, O.A.: 
Quality at time of Purchase of Dried Milk Products 
Commercially Package in Reduced Oxygen 
Atmosphere. Journal of Dairy Science, 2005; 
87:2337-2343.  

5. Tatini, S.R. and Kauppi K.L.: In: Encyclopedia of 
Dairy Sciences H. Roginski, J. W. Fuquay and P. F. 
Fox (ads) Vo;. 1. (Academic Press and Elsevier 
Science, Amsterdam, Bostom, London, New York, 
Oxford, Paris, SanDiago, San Francisco, Singapore, 
Sydney, Tokyo, 2003), pp. 74-79.  

6. Beresford, T. and Williams, A. The Microbiology 
of Cheese Ripening; Cheese, Chemistry, Physics 
and Microbiology. Elsevier Ltd., 2004 .  

7. APHA: "Standard Methods for the Examination of 
Dairy Products". Americans Public Health 
Association. 14th edition, New York, N.Y., 1978.   

8. British Standards, BS-5929: Methods for sensory 
analysis of food. Part 1 – General guide to 
methodology, 1986.  

9. Richter, R. L., Ledford, R. A. and Murphy, S.C.: in 
Compendium of Methods for the Microbiological 
Examination of Foods C. Vanderzant and D. F. 
Splittstoesser (eds.) 3rd ed. (American Public 
Health Association, Washington DC, 1992) Chap. 
45, pp. 837-856.  

10. Sneath, P.H.A., Mair, N.S., Sharpe, M.F. and Holt, 
J.G.: Bergey's Manual of Systematic Bacteriology. 
Vol. 2, Williams and Willkins Company, 
Baltimore, 1986; PP. 1015-1035.  

11. Edwards, A.F. and Ewings, E.H.: Identification of 
Enterobacteriaceae, 4th Edition. Elsevier Science 
publishing Co., Inc., New York, 1986.  

12. Robinson, R.K.: Dairy Microbiology. Vol. 1, The 
Microbiology of Milk. Applied Science Publishers 
Ltd. London., 1983; pp. 209-231.  

13. Holts, J.G.: Bergey's Manual of Systematic 
Bacteriology. Williams and Willkins, Baltimore, 
1984.  

14. Huisin't Veld, J.H.J.: Microbial and Biochemical 
Spoilage of Foods: An Overview. Int. J. Food 
Microbiol., 1998; 33: 1-18.  

15. Ruegg, P.L. Practical food safety interventions for 
dairy production. Journal Dairy Science 2006; 86 
(E. Suppl.): E1-E9.  

16. Varg, L.: Microbiological quality of commercial 
dairy products. pp. 487-494 in Communicating 
Current Research and Educational topics and 
Trends in Applied Microbiology. Formatex 
Microbiology Series (1). A. Mendez-Vilas, ed. 
Formatex, Badajoz, Spain, 2007.   

17. El-Syed, M.A., Hosny, I. M., El-Darouty, R. K. and 
Salar, H.S.M.: Microbiological evaluation of 
Egyptian white Soft cheese style. Journal of 
American Sciences, 2011; 7(5): 517-526.  

18. Badawi, O.F.H.: Dairy products as source of some 
bacterial zoonosis, PH.D. thesis Fac. Vet. Med., 
Cairo University, 1996.  

19. Ismail, I.,M.S.: Microbiological studies on 
Imported and Locally Manufactured Processed 
Cheese Marketed in Sharkia Governorate. Thesis 
(M.S.), Department of Food Control/Milk Hygiene, 
Faculty of Vet. Med. Zagazig University, Egypt, 
2012.  

20. Marzouk, H.A.F.: Sanitary Evaluation of Serving 
Milk and Dairy Products in Alexandria University 
Hospitals. Thesis (M.S.), Department of Food 
Hygiene, Fact. Vet. Med., Alex. Univ. Egypt, 2013.  

21. Al-Hawary, I. I., Ahmed, H. F., Ewina, M. A. and 
El-sebaey, E. F.: Quality Evaluation of Some Dairy 
Products. Kafr El-Sheikh, Vet. Med. J. 3rd Sci. 
Congress, 10-12 May 2009, pp. (234-252).  

22. Al-Jadah, J.H. and Robinson, R.K.: The Chemical 
Composition and Microbiological Quality of some 
white cheese on Sale in Qatar. Egyptian J. of Dairy 
Sci., 2011; 29 (2): 325-330.  

23. Arici, M., Öksüz, Ö., Kurultay, S. and Gümüs, T.: 
Incidence of Escherichia coli O157 in raw milk and 
white pickled cheese manufactured from raw milk 
in Turkey. Food Control, (in Press), 2003.  

24. El-Karamani Yossra, M.F.: Microbiological 
Evaluation of Imported Cheese Sold in Assiut City. 
M. V. Sc. Thesis, Fac. Vet. Med., Aussiut Univ., 
2008.  

25. Moustafa, I. M.: Microbiological evaluation of 
some white soft cheese specimens. Res. J. 
Microbiol., 2004; 1(3):273-279.  

26. Hassan, S.A.: Microbiological analysis of some 
dairy products sold in Assiut city. Assiut Vet. , 
2008; Med. J. Vol. 54 No. 119 October: 29-35.  

27. Abdelaal, A.S.F.: Microbiological research on some 
dairy products. Assiut Vet., 2008; Med. J. Vol. 54 
No. 119 October : 54-61.  

28. Mislivec, P.B., Beuchat, L.R. and Cousin, M.A.: 
Yeasts and molds. Chapter 16. In: Compendium of 
methods for microbiological examination of foods. 
3rd ed. APHA, Washington DC, 1992.  

29. Trombete, F.M., Fraga, M.E. and Saldanha, T.: 
Evaluation of the chemical and microbiological 
quality of grated Parmesan cheese marketed in Rio 
de Janerio. Journal of Dairy Institute, 2012; 67:6-
11.  

30. Kamel, M.F.: Microbiological examination of 
Mozzarella and Cheddar cheese samples. Journal of 
American Sciences, 2002; 6(3): 51-56.  

31. Hayaloglu, A.A. and Kirbag, S.: Microbial quality 
and presence of moulds in Kuflu cheese. Inter. J. 
Food Microbiol., 2007; 115: 376-380.  

32. Kassem, M., Salem, E., Ahwal, A. M., Saddik, M. 
and Gomaa, N.F.: Application of hazard analysis 
and critical control point system in the dairy 
industry. East Mediterr. Health J., 2002; 8 (1): 114-
128.  

33. Salvador, M., Camassola, M., Mochen, E. and 
Zanosso, A.V.: Evaluation of microbiological 



El-Etriby / Microbiological Study of Some Cheese and Milk Powder Samples, Volume 26 / No. 1 / January 2017   25-32 

 

 

Egyptian Journal of Medical Microbiology 

 
32 

quality dish and grated Parmesan cheese. CEPPA 
Bulletin, 2001; 19 (1): 65-74.  

34. Pearce, K.N.: Milk Powder. Food section. New 
Zealand Dairy Research Institute 2000; pp.82.  

35. Codex Alimentarius: Codex General Standard for 
the use of Dairy terms, Codex Standard 206-1999. 
Codex Alimentarius Commission. Food and 
Agriculture Organization (FAO), Rome, 1999.  

36. ICMSF: Microoraganisms in Foods. Sampling for 
Microbiological Analysis: Principles and Specific 
Applications, 2nd ed. University of Toronto, 1986.  

37. Ahmed, S. and Anwar, M.N.: Microbial counts of 
Dried Powdered Milk Available in local Markets of 
Bangladesh. Bangladesh J. Microbial, Vol. 23 No. 
2 December 2006, pp. 162-164.  

38. USDEC: US Dairy expert council with the 
collaboration of Dr. N. Farkye, California 

polytechnic San Luis Obispo. Wisconsin Center for 
Dairy Research, 2001.  

39. Chodker, D.R., Srinivasan, R.A. and Nambudripad, 
V.K.N.. Coliform Bacteria in Dried Milks. Indian 
Journal of Dairy Science, 1980; 33: 490-496.  

40. Bullerman, B.: Incidence of mycotoxic moulds in 
domestic and imported cheeses. Journal of Food 
Safety, 1980; 2:47-50.  

41. Laberage, I., Blais, B. W. and Bandian, S.: 
Detection of Pathogenic Microorganisms in Dairy 
Products. J. Food Microbiol., 1997; 14:283-290.  

42. Jorgensen, H.J., Mork, T. and Rorvik, L.M.: The 
occurrence of Staphylococcus aureus on a farm 
with small-scale production of raw milk cheese. J. 
dairy Sci., 2005; 88:3810-3817. 

 


