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Abstract

The current study was undertaken to evaluate the microbiological quality and physicochemical properties of the soft white cheese
traditionally produced in different places at Wasit province in Irag. Thirty-three different locations in major areas were subjected to
this study. The samples were assembled aseptically from several cheese workstations. The averages of pH values, moisture
percentage, protein content in dry weight and total protein content of cheese samples in different locations were 6.65, 71.06%,
20.29% and 8.95% respectively. The averages of total plate count, count oflactic acid bacteria, and coliform bacteria count of
cheese samples in different areas were 4.05 log cycle, 3.69 log cycle, and 2.75 log cycle respectively. A significant negative
correlation was recorded between the pH of the tested soft cheese samples and moisture content (-0.33). Significant differences
(p<0.001) were found in the mean of pH values and moisture content among some locations. No significant differences (p>0.001) in
the mean of pH values and moisture content among other locations. There were significant differences (p<0.001) in the means of
pH values, moisture content, total plate count, count oflactic acid bacteria, and coliform bacteria count, among some locations. No
significant differences (p>0.001) in the means of pH values, moisture content, total plate count, count of lactic acid bacteria, and
coliform bacteria count among other locations. A significant positive correlation was found between total plate count and count of
lactic acid bacteria (0.82), which means that most of the counted bacteria were lactic acid bacteria. A significant positive correlation
was found between total plate count and coliform bacteria count (0.46). The high microbiological content found in the cheese
samples, particularly coliforms reflect poor sanitary conditions during processing, a lack of cooling facilities, and the lack of heat
treatment to remove undesirable microorganisms and poor health control. Divers’ values of moisture content between different
locations results showed that there is a lack of a standardized procedure in processing of soft white cheese production in Wasit

province.
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Introduction

Dairy products have been an essential part of the human diet for over 8000 years and are included in
several countries' official dietary guidelines. Dairy products have high nutritional factors involving protein,
carbohydrates, vitamins as well as minerals such as calcium, potassium, and phosphorus. Many dietary
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recommendations for dairy consumption are based on the importance of dairy products to supplying
recommended calcium intakes (Rozenberget al., 2016).

Food products are subject to spoilage by undesirable microbesthroughoutharvest, production, storage,
and distribution. Dairy products, becauseof their nutritional value, particularly their high protein and fat
content, provide an ideal development environment for a wide range of microorganisms (Lasloand Gyorgy,
2018). They have, on occasion, served as a significant vehicle of gastrointestinal infection around the world.
Many enteropathogenic species have been found in milk and cheese that has been refrigerated and eaten
without being heated. High levels of pathogenic microorganisms in cheese may be caused by post-
pasteurization contamination, the manufacturing and handling process, equipment, and temperature
abuse during transportation, and storage conditions (Aradjo et al., 2002).

Food spoilage endangers human health and causes enormous economic losses. Approximately 15-25% of
foodstuffs worldwide deteriorate. The type of spoilage microorganism is primarily determined by the type
of dairy product. The microbiological content of a product is correlated to the manufacturing steps. Fungi
and spore-forming bacteria are linked to cream cheese and processed cheese. Soft, fresh cheese spoilage is
the associated withlactic acid bacteria, psychrotrophs, fungi,coliforms, and their enzymatic degradation
(Lasloand Gyorgy, 2018).

While traditional soft white cheese is considered healthy, it could be a good medium for infectious
microbes. The risk of contamination is a problem internationally and not restricted to one area. The Food
and Drug Administration (FDA) referred that some raw milk cheeses are a likely cause for health problems.
Consumption of cheese contaminated with undesirable microbes was the source for 0.4% of the overall
foodborne epidemics in Europe(Abdulghani and Kareem, 2019).

Because of its high moisture content (55-80%), neutral pH (6-7), and richness in carbohydrates, proteins,
vitamins, and minerals, soft cheese is regarded asa perfect growth medium for many microbes, making it a
good environment for microbes which can result in food poisoning and spoilage (Arslan et al., 2011).

Soft cheese is a popular food all over the world. It is typically consumed within 3-4 weeks of
manufacturing in Iraq. In rural areas and remote villages, traditional unripened soft cheese is made from
unpasteurized milk. Since raw milk contains around 30% of the total microbial count of undesirable
microorganisms, this issue means that strict hygienic precautions must be followed in cheese production
(Abdulghani and Kareem, 2019).

Therefore the aim of the study was to undertake to evaluate the microbiological quality and
physiochemical properties of traditional soft cheese in Wasit province in Iraqg.

Materials and Methods

Sampling plan

Soft white cheese is produced in Wasit province in Iraq by farmers using old traditional methods and as
such is expected to be exposed to contamination during production or after processing. Thirty-three
different locations in major areas at Wasit province were subjected to evaluate the physio-chemical and
microbiological quality. The samples were assembled aseptically and were placed in an icebox from several
cheese workstations. The weight of the sample was 500gm. The samples were microbiologically and
chemically analysed immediately after collection on the same day. Every experiment and analysis was
repeated at least three times. The presented findings are the average of three separate triplicates.
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Physiochemical tests

The pH meter (model PHS-3C) was used to determine the pH value of traditional soft white cheese samples
by immersing the electrode in the sample. The pH electrode was calibrated with standard buffers at pH 4.0
and pH 7.0. The moisture content of soft white cheese samples was determined according tolo et al.
(2018). The dry protein content was obtained using the kjeldal method according to ISO 5893-1 (2005).

Microbiological examination of traditional soft white cheese

Sample preparation

A 25 g portion of each sample was transferred into a sterile 500 mL conical flask, diluted with 225 mL
sterilized peptone water (0.1%) (Hi-Media, Mumbai, India), and rapidly shaken for 3 minutes. After 30
minutes at room temperature, the flasks were reshaken for 3 minutes (Andrews and Hammack, 2003).

Total plate count

Using plate count agar (Hi-Media, Mumbai, India), the total plate count was obtained using the pour plate
technique as described in the FDA's Bacteriological and Analytical Manual (Maturin and Peeler, 2001). (pH
7.0). For each dilution, triplicate plates were incubated for 48 hours at 35° C.

Lactic acid bacteria count and confirmation
Using MRS agar (Hi-Media, Mumbai, India), the Lactic acid bacteria count was determined by the pour plate
technique (pH 6.5). For each dilution, triplicate plates were incubated for 48 hours at 35° C. A direct
microscopic examination, catalase test and motility were used to validate the presence of representative
colonies from MRS plates (Lotfy et al., 2018).

Coliform Count

The coliform count was determined using a pour plate method with an overlay of violet red bile agar (Hi-
Media, Mumbai, India) (pH 7.4). For each dilution, triplicate plates were incubated for 24 hours at 35° C. A
direct microscopic examination gas production, and oxidase test was done to confirm the presumptive
coliform test (Hitchins, 1992).

Statistical analysis
Data were analyzed using the analysis of variance procedures. All statistical analyses were performed using
the Gemstat software. Significant differences were determined using Duncan’s test (p<0.001).

Results and Discussion

pH determination

Cheese was prepared after the growth of natural lactic acid bacteria. Fig. 1 shows the pH values for
different locations in major areas in Wasit province. Observations were made immediately after reaching
the samples of cheese to the laboratory. The pH values of cheese samples in different areas ranged
between 5.29 and 7.64 with an average of 6.65.

There were significant differences (p<0.001) in the average of pH between the samples of soft cheese at
some locations. There were no significant differences (p>0.001) between the average of the pH of the
samples collected from other sites (Figure 1).

Haddad and Yamani (2017) found that the pH of soft cheese in major governorates of Jordan ranged
between 4.9 and 6.5 with an average of 6.0. Abdulghani and Kareem (2018) referred that the pH of soft
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cheese sold in the Salahuddin governorate ranged from 5.10-6.40. Vrdoljak et al. (2016) displayed that the
pH of soft cheese range ranged from 5.8-6.5. Our results are consistent with the results above.

A significant negative correlation was recorded between the pH of the tested soft cheese samples and
moisture content (-0.33). At high microbial growth, it is expected that a lot of microbial population
depleting oxygen, this leads to a decrease in the oxidation reduction potential (Eh), and therefore many
other bacteria can grow and work to reduce some compounds that act as final electron acceptors and
produce reducing compounds that can result in a decrease in pH. Also, the producers of traditionally soft
cheese didn’t use the mold during ripening process (Adams and Moss, 2008).

Overall, these results show that the pH of tested samples is slightly lower than the pH of milk (pH of
buffalo milk is 6.81 while pH of cow milk is 6.76) (Johansson et al., 2019). The slight decrease in values of
samples cheese in comparison with raw milk (buffalo and cow milk) is due to the high protein content of
cheese (high buffer capacity). The ability of a food to resist pH fluctuations is referred to as its buffering
capacity. Foods with low buffering capacity will experience fastpH shifts as a result of alkaline or acidic
compounds created by bacteria as they grow (FDA, 2001).Generally, the microorganisms can grow and
multiply only during the limited range of pH, most of them prefer to live in a neutral environment around
pH 7(6-8). Staphylococcal enterotoxins are unaffected by low pH and heat conditions that kill S. aureus
bacteria. The Staphylococcal enterotoxins are resistant to proteolytic enzymes as well, consequently
Staphylococcal enterotoxins remain active in the digestive tract after ingestion (Argudin et al., 2010).

Moisture content

Fig. 2 displays the moisture content of the samples of soft cheese were collected from different sites in
Wasit province. Tests were made directly after reaching the samples of cheese to the laboratory. The
moisture percentage of cheese samples in different areas ranged between 61.33% and 78.00% with an
average of 71.06%.

There were significant differences (p<0.001) in the average of moisture content between the samples of
soft cheese at some locations. There were no significant differences (p>0.001) between the average of the
samples collected from other sites (Figure 2).

Haddad and Yamani (2017) reported that the moisture content of soft cheese in major governorates of
Jordan ranged between 39.5 and 74.5 with an average of 56.5. Abdulghani and Kareem (2018) stated that
the moisture content of soft cheese sold in the Salahuddin governorate ranged between 50.10-60.70%. Al-
Manhal (2013) demonstrated that the moisture content of soft cheese ranged between 55.33-69.85%. Our
results are in agreement with the results above.
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Figure 1 pH values of cheese samples from different locations
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Figure 2 the moisture content of cheese samples from different locations

The moisture content of the food system is considered the most important intrinsic factor that
influences microbial growth as well as pH and oxidation reduction potential where all the metabolic activity
in the cell requires free water. Controlling the moisture content of foods is one of the oldest preservation
techniques (FDA, 2012). The average of moisture content for soft cheese under study is approximately
71.06%. Therefore, we expect the soft cheese samples encouragement environment for the growth of
many types of microorganisms especially pathogenic bacteria because all microorganisms prefer the high
moisture content of the environment. Therefore, soft cheese with a high percentage of moisture
encourages the growth of spoilage and disease-causing microorganisms if it is mishandled.

253



Nat. Volatiles & Essent. Qils, 2021; 8(6):249-262

Lactic acid production has many effects like helping increasethe actions and decreasing the cheese's
moisture content, which impacts whey secretion from the curd of milk after cheese making (Stojiljkovic,
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2018).

Protein content

Fig. 3 displays the protein content in dry weight of samples of soft cheese were collected from different
sites in Al-Kut city while Fig. 4 displays the total protein content. Tests were made directly after reaching
the samples of cheese to the laboratory.

The protein percentage in dry weight of cheese samples in different areas ranged between 14.20% and
35.81% with an average of 20.29% while the total protein percentage of cheese samples in different areas
had a range between 3.94% and 8.95%. The average of total protein was 5.93%.

Significant differences (p<0.001) were found in the average of protein content between the samples of soft
cheese at some locations. There were no significant differences (p>0.001) between the average of the
samples collected from other sites (Figures 3 and 4).

Salih et al. (2012) found that the protein content in dry weight of white cheese samples that were
collected from local Sudanese markets ranged from 18.28% to 21.89%, with an average of 20.12%.

Figure 3 the protein content in dry weight of cheese samples from different locations
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Figure 4 the total protein content of cheese samples from different locations

Mustafa et al. (2013) reported the protein content in dry weight ranging from 14.17% to 15.73%, with an
average value of 14.57% in white cheese produced at household level in level in Sudan's White Nile State's
Dueim Area. Al-Manhal (2013) demonstrated that the protein content in dry weight of local soft cheese
that was sold in the markets of Basra city in Al-Ashar, Al-Qarna, Abu-Alkhaseeb and 5mil during September
2012 ranged between 13.51 and 21.01. Our results correspond with these results.

The majority of bacteria use amino acids as a source of energy and nitrogen. Peptides and more
complicated proteins can be metabolized by some bacteria. Other nitrogen sources include urea, ammonia,
creatinine, and methylamines (FDA, 2001). In general, almost all organisms will utilize simple compounds
such as amino acids before attacking more complex compounds such as high molecular weight proteins.
The same is true for carbohydrates and fatty acids (Jay, 1998).

Microbial analysis

Results of the microbiological analysis of the samples of soft white cheese obtained from 33 different
locations are presentedin the logarithmic cycle in Table 1. Observations were made immediately after

reaching the samples of cheese to the laboratory.
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Table 1 Results of microbial analysis of cheese samples collected from different locations

Lactic Acid Bacteria
Location Total Plate Count Coliform Count Count
Loc.1 3.888 + 0.0144 3.567 +0.030 ¢f 3.595 + 0.016 Kmn
Loc.2 3.897+ 0.005 " 0 3.763 £ 0.007 hik
Loc.3 5.345+0.014° 2.441 +0.04 & 5.124 +0.038"
Loc.4 5.431 £0.016° 3.874 +0.029 « 5.384+0.011°
Loc.5 3.554+0.054° 2.3+0.043 3.221+0.040
Loc.6 3.435+0.039" 2.175+0.114 3.008 £+ 0.092
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Loc.7 3.79 £+0.010™ 3.144 +0.003 " 3.68 +0.071
Loc.8 3.677 +0.032" 1.651 +0.156 " 3.56+0.241'™
Loc.9 4.332 +0.010°¢f 3.56+0.072 °f 3.374+ 0.028 °F
Loc.10 3.915 +0.013¥ 2.843+0.022 3.02 £ 0.0641*
Loc.11 3.360+0.02° 1.842 +0.062 ™ 2.916 +0.078!
Loc.12 4.347 +0.013 ¢f 3.943 +0.012 b¢ 3.455 + 0.055 "°P
Loc.13 4.024 +0.064} 2.83 +0.016'1 3.159+0.275"
Loc.14 4.348+ 0.005 ©f 3.143 +0.011 " 4.212 +0.031¢%
Loc.15 4.371 +0.009 % 2.315+0.023 ¢ 4.086 + 0.081 %
Loc.16 4.333+0.010 °f 3.328 +0.023 ¢ 4.213+0.068
Loc.17 3.928 +0.025 & 0 3.784 + 0.046"
Loc.18 3.687 +0.007 " 0 3.492 + 0.071™n°
Loc.19 4.27240.046 ¢ 4.234 +0.040 ® 3.283 + 0.142°9
Loc.20 4.372+0.001 % 3.955 + 0.001 b¢ 3.74 + 0.013 ik
Loc.21 3.626+0.025 ° 3.509 +0.033 f 2.549 + 0.064"
Loc.22 3.508+ 0.011 ¢ 2.633 +£0.038! 2.36 +0.001 "
Loc.23 3.760+0.019 ™ 1.593+0.111" 3.655 + 0.039 ikm
Loc.24 3.916+0.033 ¢ 2.344 +0.53 ¢ 3.842 +0.034¢8"
Loc.25 4.030 +0.026 2.278 +0.040 ¥ 3.991 + 0.011 ¢
Loc.26 3.340+0.012 ° 0 3.326+ 0.004°P"
Loc.27 4.397 +0.008 ¢ 4.107 +0.018 2 3.892 +0.011 e
Loc.28 4.196 +0.017 " 3.944 +0.047 °¢ 4.144+ 0.009 cde
Loc.29 3.929 +0.015 & 3.64 +0.020 ©f 3.776+0.047 "
Loc.30 3.876 +0.020' 3.749 +0.054 % 3.586 + 0.082 ¥mn
Loc.31 4.444 +0.005 ¢ 4.19 +0.014 @ 4.314 +0.011°¢
Loc.32 4.309 +0.011 & 4.054 +0.015 2b° 4.279 + 0.004 ¢
Loc.33 4.124 +0.005 ! 3.687 +0.029 ©f 4.064 + 0.015 %f
L.S.D 0.05 0.0434 0.1741 0.163
C.V% 0.7 3.9 2.7
P Value <.001 <.001 <.001

Different superscript letters in the same column represent significant differences (p<0.001).

Total plate count
The total plate count of cheese samples in different areas ranged between 3.34+0.012 log CFU/g and
5.43+0.016 log CFU/g with an average of 4.05 log CFU/g.

There were significant differences (p<0.001) in the average of the total plate count between the
samples of soft cheese at some locations. There were no significant differences (p>0.001) between the
average of the total plate count the samples collected from other sites (Table 1). There was a significant
positive correlation between the averages of total protein content of the soft cheese with the average of
total plate count (0.45).

Al-Manhal (2013) demonstrated that the range of the total count of 10 soft cheese samples was 2x108 to
9x105 CFU/g. Alper and Nesrin (2013) found the total aerobic mesophilic bacteria range from 5.2 x 104 to
5.68 x 1011 CFU/g. Our results are in agreement with previous studies.
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Cheese is a microbiologically complex subject due to the variety of cheesemaking processes, ripening
procedures, and composition. Strains and type of nonstarter microorganisms present in cheese (coliform
bacteria, Staphylococcus aureus, yeast and mold, and Salmonella) depend on their initial count in fresh milk
(specially when made with unpasteurized milk), formation of biofilm on equipment and later
contamination, and survival ability and competition of individual strains in cheese environment (availability
of nutrients, salt, aw, pH, acidity, temperature,) (Johnson, 2001). Generally, most foods provide enough
nutrients to sustain the growth of a wide variety of foodborne pathogens (FDA, 2001).

Microorganisms that grow or retain viability in cheese comply with the same set of requirements as any
other food product (competition, moisture, salt, acidity / type of acid, pH, redox potential, nutrient
availability, anaerobic/aerobic conditions, and temperature). The presence and survival of microorganisms,
as well as the ability of the microbe to grow, determine the microflora of cheese (Johnson, 2001).

During maturation of cheese, environmental factors may change sufficiently to allow the growth of
pathogens that were previously inhibited, or conditions may become even more adverse. The cheese-
making environment is dynamic. As a result, the microorganisms in cheese can be regarded as a dynamic
ecological system (Johnson, 2001).

Lactic acid bacteria count
The lactic acid bacteria under the microscope seem as gram-positive, cocci, coccobacilli, or rods (Figure 5).

The lactic acid bacteria count of cheese samples in different areas ranged between 2.36+0.001 log CFU/g
and 5.38+0.011 log CFU/g with an average of 3.69 log CFU/g.

There were significant differences (p<0.001) in the average of lactic acid bacteria count between the
samples of soft cheese at some locations. There were no significant differences (p>0.001) between the
average of the lactic acid bacteria count between the samples collected from other sites (Table 1).

There is a significant positive correlation between the total plate count and the count oflactic acid
bacteria (0.82), which means that most of the counted bacteria were lactic acid bacteria. There is a
significant positive correlation between the total protein content of the soft cheese with the lactic acid
bacteria count (0.38). Most microorganisms need essential amino acids for growth and some starter culture
bacteria are considered as non-proteolytic, consequently, the availability of the essential amino acids is
considered as an essential growth factor.

Figure 5 Lactic acid bacteria isolated from cheese samples under the microscope
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Stojiljkovic (2018) referred that lactic acid bacteria count in soft white cheese had a range between 2.9 x
104 and 2.04 x 108. The average of lactic acid bacterial count (LAB) of cheese samples was CFU/ml 6.5x105.
Salih et al. (2012) showed that the count of lactic acid bacteria in white cheese ranged from 1.7x104
CFU/ml to 1.4 x106 CFU/ml. Our results are in agreement with previous studies.

The starter culture used in this natural fermentation is generally a poorly known mix of microflora that,
while predominated by LAB, may also include other microorganisms, and its microbial load and diversity
are generally changing over time. Furthermore, research aimed at characterizing traditional cheese indicate
that those produced with unpasteurized milk contain a huge variety of LAB (Kongo, 2013).

LAB are considered the most significant bacterial group in dairy manufacturing because they have
probiotic properties and can act as fermentative agents as starter cultures. The most vital fermentation in
food production is carbohydrates conversion to lactic acid by LAB. The presence of LAB in milk fermentation
results in the production of lactic acid, which is essential as a preservative agent and in the development of
product flavor. The production of lactic acid serves several purposes: it aids in the providing of activities
and reduces the moisture content of cheese weight, which helps in the release of whey from the curd of
milk after cheesemaking. Lactic acid bacteria, on the other hand, help in cheese ripening since their
enzymes are essential in obtaining the important ingredients for flavor development (Stojiljkovic, 2018).

Endogenous enzyme activity or the aerobic metabolism of lactic acid bacteria can both produce hydrogen
peroxide. The reaction createsa short-lived oxidation product such as hypothiocyanate, which can inhibit
gram-positive bacteria and eliminate gram-negative bacteria by disrupting their cytoplasmic membrane. In
the presence of hydrogen peroxide, milk can produce antimicrobials. Lactoperoxidase, an enzyme that
makes up around 0.5 percent of whey proteins and catalyzes the hydrogen peroxide oxidation of
thiocyanate. Thiocyanate is found naturally in milk and may be increased by the consumption of vegetable
residues such as cabbage and turnip, which are high in thiocyanate precursors (Adams and Moss, 2008).

Coliform bacteria count
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The coliform bacteria under the microscope appear as Gram-negative, rod-shaped bacteria (Figure 6).

The coliform bacteria count of cheese samples in different areas ranged between zero (0) and 4.23£0.040
log CFU/g with an average of 2.75 log CFU/g.

Figure 6 Coliform bacteria isolated from cheese samples under the microscope.

There were significant differences (p<0.001) in the average of coliform bacteria count between the samples
of soft cheese at some locations. There were no significant differences (p>0.001) between the average of
the coliform bacteria count between the samples collected from other sites (table 1).

Coliform bacteria were detected in 29 out of the 33 locations (87.87%) examined under study. Table 1
shows that 4 out of 33locations (12.12%) were not detected by coliform bacteria. Seventeen out of 33
locations (51.51%) showed coliform bacteria counts that are higher than the Iragi Quality Standards which
is 103 CFU/g (Microbiological Limits in Food IQS: 2270/5). These results are also higher than Indian and
Egyptian microbiological standards for soft cheese. Indian standards for coliform bacteria are absent in 0.1
g while Egyptian standards for coliform bacteria are 10 per g (ES: 1008/11/2005 and FSSAI: 2011).

Al-Manhal (2013) demonstrated that the coliform count of 10 soft cheese samples ranged from 3x102 to
8x103 CFU/g. Yunis et al. (2013) demonstrated that the coliform count of aushari cheese samples ranged
from 6 x 102 to 83 x 103. Our results are in agreement with previous studies.

Martin et al. (2016) referred that coliform bacteria are heat-labile, in soft cheese, the presence of
coliforms and other Gram-negative bacteria indicates either postpasteurization contamination of the
product or the use of raw milk without heat treatment in cheese-making or mishandling. And they added
that several coliform bacteria found in pasteurized fluid milk products are psychrotolerant, meaning they
can grow to large numbers at low temperatures.
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Many factors affect the presence and survival of pathogens in cheese: properties of the pathogen, such
as acid, salt, and heat tolerances, the number originally present, and their physiological condition influence
their ability to survive the process of cheese-making. The steps used in the cheese-making process affect
survival of pathogens as well. The temperatures employed in storage and processing, acid production by
starter organisms, addition of salt, and other inhibitors and the curing process are important parameters
(Roberts et al, 2005).

EPEC (Enteropathogenic E. coli) causes gastroenteritis in humans and other animals. E. coli does not grow
well during the cheesemaking process in general. Although low pH and salt are inhibiting, E. coli can grow
and survive the cheese-making process if starter activity is inhibited. It would be expected that surface
ripened soft cheese made from raw milk would be particularly high-risk products for infection with coliform
bacteria especially EPEC such as E. coli 0157:H7 (Roberts et al, 2005).

A significant positive correlation was found between total plate count and coliform bacteria count (0.46).
In general, the higher of the total number of microorganisms in soft cheese, there is an opportunity of the
presence of coliform bacteria. The presence of coliform bacteria in traditional soft cheese is considered a
negative indicator of the possibility of contamination of soft cheese with pathogenic intestinal bacteria.

Conclusion

The microbiological quality and constituents of milk have an important role in the properties of the cheese
produced from it. Generally, traditionally soft cheese is not prepared in a sterilized environment and poor
hygiene practice. Consequently, contaminating microorganisms will inevitably be found in cheese. It is
unavoidable that they will produce a problem with cheese.The results of the research, especially with
regard to the variation in the level of moisture between different production sites also showed that there is
a lack of a standardized procedure in processing soft white cheese production in Wasit province.
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