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Abstract  

HEESE CONTAMINATION with spoilage microorganisms causes significant 

economic losses in food industry. In this study, 100 cheese verities (Kariesh, Domiatti, 

Ras, and Processed (25 each)) were gathered from different markets across Cairo 

governorate, Egypt. Chemical assessment (Salt% and Titratable acidity) and 

Microbiological evaluation (Total yeast, Mold, Lipolytic, and Proteolytic counts) were 

done. The results found that both Kariesh and Domiatti cheeses showed high incidence of 

yeast that reached 2.6 × 10
10

 and 4.7 × 10
10

 cfu/g, respectively. Moreover, Kariesh and Ras 

cheeses exhibited the highest proteolytic and lipolytic counts, nevertheless, Kariesh cheese 

had the highest mold count with mean value of 4.6 × 10
8
 cfu/g. The second part of the study 

studied the effect of salt percentage and starter culture activity represented in its produced 

acidity on viability of Pseudomonas aeruginosa 27853 and Candida albicans during the 

cold storage of lab-manufactured fresh and ripened white soft cheeses. The obtained results 

demonstrated that P. aeruginosa could not be detected in fresh or ripened soft cheese by the 

end of the sixth and third weeks of storage period, respectively. While C. albicans 

continued to grow in both fresh and ripened soft cheese samples until visible deterioration 

appeared (holes and yeasty flavor) by the ninth week. In contrast to C. albicans, the study's 

findings revealed that P. aeruginosa could be efficiently controlled by a combination of salt 

and acidity presenting a safe and feasible approach for spoilage control in cheese sector. 
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Introduction  

The growing global population has led to greater 

demand for safe food with high quality since 

deterioration of food has caused food insecurity in 

several parts of the world, as well as significant 

economic losses for both producers and consumers. 

The rate of dairy food spoiling can be affected by 

factors such as storage temperature, pH, water 

availability, the presence of spoilage microorganisms 

like bacteria and fungi, the initial microbial load, and 

processing technologies [1]. The post-pasteurization 

contamination with psychotropic bacteria, yeast and 

mold can enhance the deterioration of dairy products 

by producing heat-stable extracellular and/or 

intracellular hydrolytic enzymes that remain active 

even after pasteurization [2].  

Egypt is one of the main producer and consumer of 

cheeses in Africa and the Middle East because of their 

nutritional, economic, and health benefits [3]. On the 

other hand, cheese is prone to both spoilage and 

opportunistic microorganisms. The rate of 

deterioration is influenced by pH, salt percentage, 

temperature, lactic starter culture characteristics, the 

kind and viability of contaminating microorganisms, 

and the properties and quantities of remaining 

enzymes. Consequently, cheeses spoil differently; soft 

cheeses with the highest pH values and the lowest salt 

concentrations decomposed quickly. While ripened 

cheese, on the other hand, retains its optimal eating 

qualities for a long time owing to its low pH and high 

salt content [4,5].  

Psychrotrophic pseudomonas and acid-tolerant 

psychrotrophic fermentative yeast, i.e., some candida 

species, were recognized as major spoilage 
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microorganisms of cheese due to their extracellular 

enzymes and metabolic by-products. In addition, yeast 

contamination has a significant impact on cheese 

quality and safety.  Since, some species of yeast can 

metabolize lactate and citrate, resulting in de-

acidification of the cheese surface and enhancing mold 

and microbial growth. Others exhibit proteolytic and 

lipolytic activity; however, this activity varies by 

species and strain [6]. Such deterioration is often 

characterized by off -flavors, and visible changes in 

color and texture, as well as production of alcohol and 

CO2, which causes blowing (Doming - Early gas 

formation) and sliminess [5,6]. 

Fermentation is one of the earliest forms of cheese 

preservation. It suppresses the growth of spoilage and 

food-borne pathogens by producing organic acid and 

antibacterial compounds such as bacteriocins, 

hydrogen peroxide, diacetyl, and CO2, by the used 

lactic acid starter culture species [7]. Salting of cheese 

not only enhances its flavor and serves as a source of 

dietary sodium, but also is regarded as a primary 

method of cheese preservation.  Salt, together with the 

appropriate pH, water activity, and redox potential, 

help to preserve cheese by inhibiting growth of the 

spoilage and pathogenic microorganisms [8]. 

Hence, this study was designed in two parts; the 

survey part aimed to investigate the prevalence of 

some deteriorating microorganisms (yeast, mold, 

proteolytic, and lipolytic microorganisms) in various 

types of cheese, and the second part included viability 

studies aimed to evaluate the effect of salt and starter 

culture activity represented in the produced acidity on 

the viability of P. aeruginosa 27853 and C. albicans 

(major deteriorating microorganism) in laboratory-

manufactured fresh and ripened soft cheese model 

over storage period.   

Material and Methods 

Survey study: 

Sample Collection  

A total of hundred random samples of Kariesh 

cheese, ripened soft cheese (Domiatti), hard cheese 

(Ras), and Processed cheese (25 of each) were 

collected from local dairy markets in Cairo 

governorate, Egypt, during the period from 

September/2022 to June/2023. Samples were 

transported to the laboratory in an insulating ice - box 

as soon as possible for further examination. 

Microbiological and chemical analysis 

Decimal dilutions of the examined samples were 

prepared followed by determining the total yeast, 

mold, lipolytic, and proteolytic microorganisms counts 

on their specific media (Hi media) according to the 

method described by APHA [9]. The isolated strains 

of yeast, lipolytic and proteolytic microorganisms 

were further biochemically identified. Briefly, 

microscopical examination, observation of yeast 

morphology, urea hydrolysis, growth in the presence 

of cycloheximide 0.01%, growth at 37°C, growth 

without vitamins, glucose fermentation, carbon and 

nitrate assimilation test, germ tube test were used for 

yeast identification. Regarding proteolytic and 

lipolytic microorganisms, microscopical examination, 

catalase activity test, sugar fermentation, pigment 

production, blood hemolysis, coagulase test, 

thermostable nuclease, oxidase test, Voges Proskauer, 

growth at 10, 45, 50 °C and 65°C, growth in 2%, 6.5 

and 7 % NaCl, starch hydrolysis, egg yolk lecithinase, 

detection of proteolysis, citrate utilization, arginine 

dehydrolase, and aesculin hydrolysis. All tests were 

applied according to Bergey’s manual of systematic 

bacteriology [10]. Moreover, titratable acidity and salt 

percentages were determined according to APHA [9]. 

All tests were done in triplicates.  

Viability studies in lab- manufactured fresh and 

ripened white soft cheeses: 

Used Milk 

Raw cow's milk obtained from the Dairy Industry 

Unit, Animal Production Research Institute, Ministry 

of Agriculture, Giza, Egypt. Milk was free from any 

inhibitory substances as approved by Lactic Acid 

Activity Test [11]. 

Cheese starter culture 

Lyophilized culture for direct vat set (DVS) type 

Mesophilic/Thermophilic culture blend (Safel T3) was 

used for ripened cheese manufacture. The culture Chr. 

Hansen Laboratories, Copenhagen, Denmark was used 

according to the manufacturer's description. 

Preparation of the tested strains 

The study used the reference strain of 

Pseudomonas aeruginosa ATCC 27853 that obtained 

from the Dairy department at the National Research 

Centre, Dokki, Giza, Egypt, and the isolated and 

molecularly identified Candida albicans. The 

selected strains were inoculated separately into 

Tryptic soya broth with 0.6% yeast extract and 

incubated at 25°C for 2 days (P. aeruginosa) and 

25°C for 3 days (C. albicans). The first inoculum 

counts were determined by spreading on 

Pseudomonas agar base and Sabaroud dextrose agar 

(Himedia) for P. aeruginosa and C. albicans, 

respectively from both the incubated tryptic soya 

broth and milk at the time of inoculation according to 

the method reported by Ahmed et al. [12].   

Viability of P. aeruginosa and C. albicans in lab-

manufactured fresh and ripened soft cheeses 

Lab-pasteurized cow’s milk was divided into two 

portions; the first one was inoculated with the tested 

P. aeruginosa (6 ×10
7
cfu/ml) and the second part was 

inoculated with C. albicans (3 ×10
6
 cfu/ml) followed 

by gentile mixing. Each group was then subdivided 

into three treatments as follows; T1: supplemented 

with 3% salt (fresh cheese; for studying the effect of 
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salt only); T2: supplemented with 3% salt and cheese 

starter culture (ripened cheese; for studying the effect 

of salt and acidity), and T3: left without salt and 

starter culture addition as control group (fresh unsalted 

cheese; for observing the viability of the inoculated 

microorganisms in absence of salt and acidity factors). 

The prepared treatments were then processed 

according to the method illustrated by Ahmed et al. 

[12]. Briefly, the exact amount of rennet as described 

by the manufacturer and calcium chloride (CaCl2) at a 

rate of 0.02% as maximum were added to the 

previously prepared milk of the different treatments, 

followed by stirring/5minutes/and left undisturbed in a 

thermostatically controlled water bath at 32
o
C till curd 

formation. Curd was cut into 6–8 mm cubes and whey 

was drained off through a colander with a cheese 

cloth, followed by light hand pressure. Curd was then 

distributed into cylindrical mold and cheese was 

pressed overnight at 4ºC using 0.015 kg/cm
2
 pressure 

to drain the excess whey. The produced cheese groups 

were stored in brine solution with 7 % salt and stored 

at 4 ºC until the inoculated organisms disappeared or 

the cheese deteriorated. Samples were examined from 

the inoculated milk, cheese after manufacture as zero 

time, after one day for P. aeruginosa and after three 

days for C. albicans, and afterward, examined every 

week during the storage period for total colony counts 

of the inoculated microorganisms, titratable acidity, 

and salt percentages by Volhard method according to 

APHA [9]. 

Statistical analysis 

All experimental trials were carried out in 

triplicate, and the mean results were 

recorded. The mean ± standard error of mean 

(SEM) was used to express the quantitative 

variables using IBM SPSS statistics for 

Windows, version 25.0. The correlation 

between the total counts of the inoculated 

microorganisms, acidity and salt percentages 

was determined using Pearson’s test for 

correlation. 

 Results 

The obtained results of microbiological analysis 

revealed that both Kariesh and Domiatti cheeses had 

high yeast count of mean 2.6 ×10
10

 and 4.7×10
10

 

cfu/g, respectively while, Ras and Processed cheeses 

recorded 3.9×10
7 
and

 
2.97×10

5
 respectively.

 
Regarding 

the mold count, Kariesh cheese was the highest 

4.6X10
8 

while Domiatti, Ras and Processed cheese 

recorded 1.7×10
4
, 3.1˟10

5
, and

 
7.6×10

5 
respectively. 

Ras and Kariesh cheese, the highest proteolytic count 

was observed 6.1×10
10 

and 1.7×10
10 

respectively. 

Processed cheese were the lowest contaminating 

samples with mean lipolytic count of 1.7×10
10

,
 
while 

Kariesh and Ras were the highest mean of 7.2×10
8 

and 

3.1×10
8 
(Table 1). 

Table 2. demonstrated the chemical assessment 

where salt% in Kariesh, Domiatti, Ras, and Processed 

cheese was 0.59, 5.79, 3.5 and 1.024% respectively. 

The titratable acidity was 0.67, 1.0, 0.6 and 0.83% in 

Kariesh, Domiatti, Ras, and Processed cheese 

respectively. 

Incidence of the proteolytic isolated strains 

demonstrated in Fig.1 revealed the presence of 

varying percentage of Bacillus spp., Enterococcus 

spp., Micrococcus spp., P. aeruginosa and 

Staphylococcus aureus. Bacillus licheniformis was the 

predominating proteolytic bacteria in all cheese 

samples followed by B.mycoides and Ent. Durans.  

Fig. 2 presented the incidence of yeast isolates in 

the examined cheese samples. C. albicans was the 

predominating species isolated in Domiatti cheese 

(18.75%), while Galactomyces geotrichum was 

presented (16.98%) in Ras cheese.  

Regarding the lipolytic strains isolated, P. 

aeruginosa represented the most prevalent lipolytic 

isolate in all cheese types predominantly in Domiatti 

cheese and Kariesh cheese (Fig. 3). 

In Fig. 4, the viability of P.  aeruginosa was 

observed in fresh and ripened cheeses over the storage 

period. Briefly, in fresh cheese supplemented with 3% 

salt and stored in 7% brine solution (T1), the 

inoculated P.  aeruginosa proliferated until reached its 

maximum count (4x10
15

 cfu/g). After one week of 

refrigerated storage; P.  aeruginosa counts 

dramatically decreased to neglectable level of 2 x 10
3 

cfu/g that did not have any deteriorating effect on 

fresh cheese throughout the storage period. The 

inoculated cheese without salt supplementation (T3) 

exhibited distinct signs of cheese deterioration by the 

end of the third week as a result of the continuous 

growth of P. aeruginosa, which reached 55 x 

10
19

cfu/g. 

Data represented in Fig. (5) demonstrated that C. 

albicans survivability exhibited no alterations between 

fresh salted (T1), ripened cheese (T2), and the 

unsalted fresh cheese (T3), the results showed normal 

growth curve and increasing log numbers of viable 

yeast counts over nine weeks of storage with clear 

spoilage signs represented in sliminess, holiness, and 

offensive yeasty fermented odor by the end of 7
th

 

week in T3 and 9
th

 week in T1 and T2 thought the salt 

and acidity percentages reached 3.5 and 0.4, 

respectively, confirming the resistance of C. albicans 

to the high acidity and salt together with the cold 

storage condition.   

Discussion 

Over the past decade, there has been an increasing 

concern regarding the issue of food loss and waste. 

Spoilage microorganisms encompass both gram-

negative and gram-positive bacteria, as well as a 

variety of fungal organisms [13]. Cheese and cultured 

products demonstrated an increased susceptibility to 

contamination by spoilage microorganisms from 

production to the consumer's hands. Spoilage of 
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cheese can be linked to several factors, primarily the 

production of extracellular enzymes that break down 

nutrients, leading to undesirable odors, flavors, and 

noticeable defects in appearance. Additionally, 

visible fungal growth resulting from spoilage fungi, 

along with the production of bacterial and fungal 

pigments [14]. 

           Ras, Kariesh, and Domiatti are three of the 

most renowned and authentic types of Egyptian 

cheese. Domiatti cheese is a soft white cheese that is 

usually made from cow or buffalo milk [15]. 

Microbiological examination for assessing the 

prevalence of some deteriorating microorganisms in 

the collected cheese samples showed high level of 

microbial contamination both kariesh and Domiatti 

cheeses showed high incidence of yeast counts that 

reached 2.6×10
10

 and 4.7×10
10

 cfu/g, respectively. 

However, mold, proteolytic, and lipolytic counts were 

higher in kariesh cheese than the Domiatti cheese. In 

Ras cheese, the highest proteolytic count was 

observed (6.1×10
10

) with high lipolytic, yeast and 

mold load. Processed cheese were the lowest 

contaminating samples with mean mold count of 

2.97×10
5
. Nearly similar data was obtained by [16] 

who reported the bad quality of the examined Ras 

cheese samples which were totally not agree with the 

Egyptian specifications for yeast and mold. According 

to the Egyptian standards (hard cheese; 1007-1/2005; 

soft cheese; 1008-1/2005 and processed cheese; 999-

2/2005); total mold count must not exceed 10 cfu/g in 

soft and hard cheese while, total yeast count should 

not exceed 100 cfu/g in hard cheese, whereas in soft 

cheese should not exceed 400 cfu/g. Accordingly, all 

kariesh and Ras cheese, in addition to 80 % of 

Domiatti cheese samples were disagreed with these 

standards. Moreover, it was found that all examined 

cheese samples were heavily contaminated with mold 

and disagreed with the Egyptian standards.  These 

findings were agreed with previously published data 

[17-19] who reported that yeast and mold 

contaminated all the tested white soft cheese and Ras 

cheese samples, while [20, 21] found yeast in 77.1% 

and 25% and mold in 94.3% and 20%, respectively.  

Lower yeast and mold contamination in processed 

cheese spreads was recorded by [22, 23]. 

The wide variation of microbial counts in different 

cheese varieties can be attributed to many factors such 

as the microbiological quality of raw milk, inadequate 

hygiene practices, and the presence of post-processing 

contamination [24]. According to the obtained results 

in Table (1), Ras and Kariesh cheese had higher 

lipolytic and proteolytic counts compared to the 

findings of [25]. Regarding Processed cheese samples, 

lower counts were obtained previously [6, 20-26] and 

that may be attributed to application of chemical 

preservatives to keep the quality of manufactured 

Processed cheese [27]. The presence of microbial 

contamination in cheese can be linked to inadequate 

sanitary practices throughout the manufacturing 

process, as well as the use of raw milk [28].  

The chemical assessment revealed that Domiatti 

cheese showed the highest acidity (1.0 ± 0.075) and 

salt percentages (5.79 ± 0.12) (Table 2). While kariesh 

cheese had the lowest salt content (0.59 ± 0.044). In 

Ras cheese, similar physicochemical results were 

obtained by previous study [29]. On the other hand, 

lower salt was also recorded [16]. While the mean 

titratable acidity was higher (1.5 ± 0.50) than our 

results. Salt acts as a preservative by reducing the 

water activity which decreases or prevents the growth 

of microorganisms and germination of their spores in 

addition to its essential role in flavor enhancement 

[30]. 

Pseudomonas species contribute significantly to 

off-flavor problems in dairy products. This is because 

they produce volatile compounds and metabolize 

amino acids, resulting in production of undesirable 

odors. Furthermore, they could produce enzymes that 

can break down proteins and fats, which negatively 

impacts the quality and shelf-life of protein-rich foods 

such as cheese [5, 31]. In addition, they can produce 

pigments in spoiled foods resulting in their 

discoloration [32- 34].  

Regarding yeast contamination of cheese, it was 

draw backed to their diverse range of species, their 

ability to grow at low temperatures, the assimilation of 

lactic and citric acid, organic acids like succinic, 

resistance against high salt concentration, their 

proteolytic and lipolytic activities, low water activity 

(αw) and the relative resistance to cleaning 

compounds and sanitizers [35,36]. Furthermore, some 

strains of these yeasts have been observed to act as 

opportunistic pathogens, particularly in individuals 

with impaired immune systems [37, 38]. Some species 

of yeast proved to have the ability to generate biogenic 

amines, which may also be linked to undesirable 

flavors in cheese [39]. It has been determined that C. 

lipolytica, a proteolytic yeast, possesses the most 

threatening potential among cheese yeasts in terms of 

generating biogenic amines such as tyramine, 

cadaverine, putrescine, and 2‒phenylethylamine 

[40].  Souring and yeasty off-flavors 

usually develop when the yeast count exceeds 

10
5
cfu/g [41]. Fruity esters may be formed when 

ethanol produced by yeasts combines with short-chain 

fatty acids released by lipolysis [36].  

Keeping the microbial quality throughout the 

shelf-life of food items is a critical issue for the dairy 

sector. Traditionally, natural weather conditions, 

including sun drying in summer and freezing in 

winter, along with natural fermentation, were utilized 

for cheese preservation [42]. Excessive consumption 

of chemical preservatives, including sorbates, sulfites, 

acetic acid, propionates, benzoates, 

hexamethylenetetramines, butylated hydroxytoluene 

(BHT), and butylated hydroxyanisole (BHA), has led 
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to considerable health repercussions for 

example, Benzoic acid and its salts have been reported 

to provoke asthma, urticaria, metabolic acidosis, and 

seizures [43]. The enduring demand for safe, 

wholesome, and chemical-free food is driving 

scientists to create novel and sustainable food 

preservation technologies [44,45]. Consequently, 

active and intelligent packaging, together with non-

thermal technologies, have arisen to avert the spoilage 

of cheese [46,47] 

Therefore, the second part of this study assessed 

the influence of two major intrinsic factors affecting 

the microbial cheese quality; salt percentages that 

reflected on the water activity of cheese and 

subsequently the survival rate of the contaminated 

microorganisms, in addition to the starter culture 

activity represented by the amount of acidity 

produced.  Indeed, experimental models of both fresh 

and ripened cheese were used to evaluate the influence 

of salt and acidity percentages on viability of two 

main deteriorating microorganisms frequently isolated 

from the different cheese types [5]. 

In the first cheese model, throughout the storage 

period, the counts of P. aeruginosa experienced a 

significant decline, resulting in a negligible level of 2 

x 10
3
 cfu/g. This level did not have any detrimental 

effects on the fresh cheese. This protective effect was 

drawn backed to the salt percentage that reached 3.8% 

inside the cheese core. Accordingly, there was a 

negative non-significant correlation between P.  

aeruginosa count and salt percentage (r= -0.337, 

p=0.311), the salt content in cheese core increased 

with increasing time interval, which confirmed 

statistically by strong significant positive correlation 

between salt content and time interval (r= 0.838, 

p=0.002). In contrast, by the end of the third week, the 

inoculated cheese without salt supplementation (T3) 

exhibited spoiled. This is attributed to the continuous 

growth of P. aeruginosa. This growth resulted in the 

production of pigments, which caused yellowish to 

brownish color defects, and extracellular hydrolytic 

enzymes, including proteases and lipases, which 

decomposed the cheese fat and proteins, resulting in 

slimness and the production of an offensive odor. This 

result was in accordance with [37,49] who reported 

that P. aeruginosa exhibited spoilage features 

(slimness, bitter taste, off flavors and color defects) 

due to its proteolytic and lipolytic activities which can 

affect the cheese quality. It has been reportedthat all 

laboratory manufactured cheese samples inoculated 

with 1% salt showed spoilage at 14
th

 day (slimness, 

off flavour and yellow pigmentation), while samples 

from cheese manufactured with high salt 

concentration (5%) showed extended shelf life up to 

35
th

 day [50].  

Furthermore, the combined effect of acidity and 

salt content in the lab-manufactured ripened cheese 

(T2) revealed that the added ripening condition and 

starter culture activity drooped the growth of the P. 

aeruginosa four logs during the first week and 

completely suppressed its growth by the end of third 

week of storage where the titratable acidity and salt 

percentages were 0.8 and 3.8, respectively. There was 

negative non- significant correlation between P. 

aeruginosa count and acidity percentage in ripened 

cheese (r= -0.537, P=0.350), and strong negative non-

significant correlation with salt content (r= -0.839, p 

=0.076); thus confirmed the effective combined role 

of high titratable acidity percentage (0.8) and salt 

content (3.8) on inhibiting the growth of P. 

aeruginosa (Figure 3). Additionally, there was strong 

significant positive correlation between the time 

interval and acidity percentage of ripened cheese (r= 

0.984, p =0.00) and strong positive non-significant 

correlation between the time interval and salt content 

(r= 0.809, p =0.051). 

 The yeast found in cheese might not only derive 

from milk, but also from the processing surrounding 

and during ripening process [37]. The majority of 

yeasts are capable of metabolizing lactate produced by 

lactic acid bacteria (LAB) and generating ammonia 

from amino acids. Thus, give it the capability to 

tolerate acid and salt [51]. Yeast plays diverse roles in 

cheese quality and safety [52,53]. Yeasts are crucial to 

the production of almost all traditional matured 

cheeses. Nevertheless, yeasts can also contribute to 

significant defects in cheese, resulting in premature 

blowing, undesirable flavors, dark staining, and other 

noticeable changes [53]. Reduced pH, presence of 

mold, increased salt content, ripening, and storage 

conditions promote yeast multiplication in cheese 

[54]. In the second cheese model, there was a weak 

positive non-significant correlation between C. 

albicans count and salt percentage (r= 0.247, P = 

0.439) in fresh cheese, despite the increased salt level 

in cheese along the storage period that proved 

statistically by the strong positive correlation between 

time interval and salt level (r= 0.71, P = 0.01). 

Astonishingly, the findings of ripened cheese showed 

positive non- significant correlation between C. 

albicans count and the percentage of salt and acidity 

(r= 0.473, P = 0.237) and (r= 0.260, P = 0.533) 

respectively. In spite of the strong positive correlation 

between the time interval and acidity percentage (r= 

0.607, P = 0.111) and salt content (r= 0.708, P = 0.05) 

of ripened cheese. 

These results were agreed with that reported by 

Zhang et al. [55] who concluded that the growth 

characteristics of all examined yeast species with 5% 

NaCl was not affected.  

 The presence of yeast in cheese is anticipated due 

to the cheese's favorable conditions for yeast growth, 

including high acidity, low temperature storage, low 

moisture content, and high salt concentration [37]. 

Among the limitations of our study, resistance of C. 

albicans to salt and acidity, therefore, further studies 

are required to manage the fungal contamination in 

dairy products, particularly cheese using novel, 
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natural, and effective additives. Novel bio-

preservatives agents are currently under investigation 

to be assessed in our future research.  In addition, 

absence of molecular characterization of the isolated 

species, however given that the primary focus of this 

study was to collectively investigate the different 

spoilage microorganisms with their possible control 

measures independent of their molecular specific 

species confirmation yet, molecular identification of 

such isolated organisms will be addressed for the 

further investigations in our future studies. 

Conclusion 

The current study highlights the prevalence and 

impact of various spoilage microorganisms in 

common Egyptian cheese varieties. Investigation of 

the effect of salt and starter culture activity on 

viability of these microorganisms provides a 

promising approach for mitigating the issue. The 

findings demonstrated that a combination of salt and 

acidity can effectively control P. aeruginosa, while C. 

albicans continues to proliferate resulting in cheese 

deterioration and subsequent economic losses. In 

conclusion, this study highlights the crucial of 

implementing strong quality control and food safety 

measures throughout the entire process of cheese 

manufacturing and distribution. Moreover, our 

findings presented the potential application of natural 

preservation (salt and starter cultures activites) to 

control cheese spoilage particularly the soft one. 

Finding a novel, safe, and effective control measures 

for the fungal contamination in dairy products 

especially cheese is of paramount importance and our 

future research will focus on this issue. 
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Fig. 1. Incidence of the proteolytic isolates in the collected cheese samples 

0 20 40 60 80 100

Kariesh cheese

Domiatti cheese

Ras cheese

Processed cheese
Bacillus alcalophilus

B. alvei

B.licheniformis

B. megaterium

B. mycoides

B.pantothenticus

B. polymxa

Microbial counts (Mean± SEM) 

Samples Kariesh cheese Domiatti cheese Ras cheese Processed cheese 

Yeast 6 ×1010 ± 2.2 ×1010 
4.7 ×1010 ±  

2.8 ×1010 

3.9 ×107± 6 ×106 

 

2.97 ×105± 1.5 

×105 

Mold 4.6 ×108 ± 3.2 ×108 
1.7 ×104 ±  

1.04 ×104 

3.1 ×105 ± 2.8 

×105 

7.6 ×105 ± 7.1 ×105 

 

Lipolytic 7.2 ×108 ± 3.4 ×108 
1.5 ×105 ± 

 105 

3.1 ×108 ± 1.9 

×108 

17.9 ×103 ± 6.6 

×103 

Proteolytic 1.7 ×1010 ± 8.6 ×109 
4.5 ×106 ± 

 1.8  ×106 

6.1 ×1010 ± 3.7 

×1010 

6.1  ×106 ± 1.8 

×106 

Chemical analysis (Mean± SEM) 

Samples Kariesh cheese Domiatti cheese Ras cheese Processed cheese 

Salt % 0.59 ± 0.044 5.79 ± 0.12 3.5 ± 0.098 1.024 ± 0.061 

Titratable acidity % 0.67 ± 0.045 1.0 ± 0.075 0.6 ± 0.047 0.83 ± 0.064 
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Fig. 2. Incidence of yeast isolates in the collected cheese samples 

 

Fig. 3. Incidence of lipolytic isolates in the collected cheese samples 

 

Fig. 4. Viability of P.  aeruginosa in fresh and ripened cheeses over the storage period 

 

A: Fresh cheese, B: Ripened cheese, T1: count of P.  aeruginosa in salted fresh cheese, T2: count of P. aeruginosa in 

ripened soft cheese, T3: count of P.  aeruginosa in control group (unsalted fresh cheese) 
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Fig. 5. Viability of C. albicans in fresh and ripened cheeses over the storage period 

A: Fresh cheese, B: Ripened cheese, T1: count of C. albicans in salted fresh cheese, T2: count of C. albicans in ripened 

cheese, T3: count of C. albicans in control group (unsalted fresh cheese).
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واجد بعض الميكروبات المسببة للفساد في الجبن مع تسليط الضوء على تأثير الملح ت

سىدومىناساريجنىزاوكانذيذاالبيكانسالوالبادئ على حيوية 

زينبابراهيمعليوكريمةمجاهذفهيم،طاهرايمانمصطفى،لمياءابراهيماحمذ

 .مصز - القاهزةجامعت  -كليت الطب البيطزي - علي الأغذيتالزقابت الصحيت قسم 

 

الملخص

نهفغاد خغائش الرصادٌح كثٍشج نصُاػح انغزاء. فً ْزِ انذساعح, ذى ذعًٍغ يائح  تانًٍكشٔتاخ انًغثثحٌغثة ذهٕز انعثٍ 

ػٍُح نكلاً يُٓى يٍ الأعٕاق انًخرهفح فً يحافظح  22ػٍُح يٍ انعثٍ  )انمشٌش, انذيٍاطً, انشاط, ٔانعثٍ انًطثٕخ( 

, انؼفٍ  الكلي ٕظً )ػذد انخًائشانماْشج, يصش.  .ذى ػًم ذحهٍم كًٍائً )َغثح انًهح ٔ انحًٕضح( ٔ ذحهٍم يٍكشٔتٍٕن

انكهً, ػذد تكرشٌا انرحهم انذًُْ ٔانثشٔذًٍُ انكهً(. ٔأشاسخ انُرائط أٌ كلا يٍ ظثٍ انمشٌش ٔانذيٍاطى أظٓشا َغثح 

10˟2.2ػانٍح يٍ انخًٍشج تهغد 
10

 ٔ7.4˟10
10

/ظى, ػهى انرٕانً. ػلأج ػهى رنك, أظٓشخ ظثٍ انمشٌش ٔانشاط  

10 ˟ 7.2لًٍح ٔذٍٍ ٔانرحهم انذًُْ, ٔيغ رنك, ععهد ظثٍ لشٌش أػهى َغثح فطشٌاخ تًرٕعظ أػهى َغثح ذحهم نهثش
8

 

/ظى. تحس انعضء انصاًَ يٍ انذساعح فً ذأشٍش َغثح انًهح َٔشاط انثادئ انًرًصم فً انحًٕضح انًُرعح ػهى حٌٍٕح تكرٍشٌا 

لأظثاٌ انثٍضاء انطشٌح انطاصظح رٔانُاضعح انًصُؼح أشُاء انرخضٌٍ انثاسد نسودوموناس اريجنوسا و كانديدا البيكانس

فً انعثٍ انطشي انطاصض أٔ سودوموناس اريجنوسا يخثشٌاً. أظٓشخ انُرائط انًرحصم ػهٍٓا ػذو إيكاٍَح انكشف ػٍ 

فً انًُٕ فً  كاَذٌذا انثٍكاَظانُاضط تُٓاٌح الأعثٕػٍٍ انغادط ٔانصانس يٍ فرشج انرخضٌٍ, ػهى انرٕانً. تًٍُا اعرًشخ 

ػٍُاخ انعثٍ انطشي انطاصظح ٔانُاضعح حرى ظٕٓس ػلاياخ انفغاد انٕاضح ػهى انعثُح )انصمٕب َٔكٓح انخًٍشج( 

سودوموناس , كشفد َرائط انذساعح أَّ ًٌكٍ انغٍطشج ػهى كاَذٌذا انثٍكاَظتحهٕل الأعثٕع انراعغ. ٔػهى انُمٍض يٍ 

 انحًٕضح يًا ًٌصم طشٌمح آيُح ٔيعذٌح نهغٍطشج ػهى انفغاد فً انعثٍ.تكفاءج ػٍ طشٌك يضٌط يٍ انًهح ٔاريجنوسا 

 سودوموناس اريجنوسا و كانديدا البيكانسالحموضت, الملح, التعقن,  الكلماتالذالة:


