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Abstract 

Ras cheese is the most common hard cheese in Egypt. It is usually produced from raw cow milk and ripened in unhygienic 

conditions; this may promote the growth of molds. This study was conducted to determine the contaminant molds in different 

samples of Egyptian Ras cheese and detect the level of fungal toxins as AFM1 and AFB1 in positive Aspergillus flavus samples. 

A total of 150 Ras cheese samples (recent, medium and old, 50 for each) were collected randomly from different dairy shops and 

supermarkets, located in Sohag Governorate, Egypt. These samples were examined for total mold counts. The results revealed 

that the mean total mold count in recent, medium and old Ras cheese samples were 41× 105 ±14× 105, 12× 106 ±1.9× 106 and 

48× 106 ±5.9× 106 CFU/g, respectively. All samples were exceeded the permissible limits of total mold counts established by 

Egyptian standard (ES). Aspergillus was the most predominant genus and represented by eight species namely A. flavus, A. niger, 

A. fumigatus, A. nidulans, A. brasiliensis, A. ochraceus, A. parasiticus and A. terreus. The incidence of A. flavus samples in 

recent, medium and old Ras cheese samples were 22, 25 and 37, respectively. All positive A. flavus samples were exceeded the 

permissible limits of AFB1 established by Egyptian Standard (ES). Also, 58.3 % of positive A. flavus samples were exceeded 

the permissible limits of AFM1 established by Egyptian Standard. Therefore, Ras cheese should be made from pasteurized milk 

to avoid mold contamination and their mycotoxins. 
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Introduction 

as cheese (Romy) is the most popular traditional 

hard cheese in Egypt, it is favorable due to its taste 

and rich nutrient values. Ras cheese accounts for 

20% of total cheese production in Egypt [1]. This kind of 

cheese is made from a mixture of cow's and buffalo's milk 

or solely from raw cow's milk, and marketing when it has a 

pungent sharp flavor after 3 to 6 months [2]. It is a rich 

source of calcium and protein. It also contains large 

quantities of vitamins A, B12, zinc, and phosphorus which 
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are essential to the body's health because of their critical 

role in building the bones and teeth and providing the brain 

with essential fatty acids [3]. It is the most preferred and 

easy food for children and adults in Egypt, especially as a 

school sandwich or a quick breakfast, so attention to the 

healthy product of the Ras cheese is very important for the 

human health [4]. According to the recent trend, all dairy 

products are supposed to be manufactured from pasteurized 

milk, so the Egyptian Standards (1007-5/2005) specify that 

Ras cheese should be made from pasteurized milk and 

should contain not less than 60% solids and 45% fat in 
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solids, and the final product must be free from pathogenic 

microorganisms [3]. A common issue for the cheese 

manufacturers during the ripening and curing, as well as for 

retailers and consumers during refrigerator storage, is 

fungus growth [5]. Ras cheese is sometimes stored in humid 

and unsanitary conditions that support the growth of yeasts 

and molds. Mold growth on cheese poses a serious risk to 

food safety and quality as well as significant economic 

losses [6]. Fungi are significant spoilage microorganisms of 

foodstuffs during storage, since they have a great versality 

for growing substrates and conditions where other 

microorganisms are not able to grow. This makes the food 

unfit for human consumption by reducing its nutritive value 

and occasionally by producing mycotoxins  [7]. Fungi 

responsible for problems in cheese production are diverse 

and belong to several genera as Alternaria, Aspergillus, 

Cladosporium, Epicoccum, Fusarium and Penicillum [8]. 

However, the genus which most frequently isolated from 

spoiled cheese is Penicillium followed by Aspergillus [9].  

Molds of the Aspergillus genus is particularly dangerous in 

two ways: they are opportunistic infections that can cause 

aflatoxicosis from the development of aflatoxin in food 

products, as well as aspergillosis and allergies of the 

respiratory system. [10]. A. flavus is well known to be the 

main producer of carcinogenic aflatoxins. The existence of 

this fungus and its toxins is of great importance in terms of 

food safety where they can produce aflatoxins in several 

points of their production chain [11].  Aflatoxins are 

innately fluorescent compounds, especially those four 

major aflatoxin classes- aflatoxin B1 (AFB1), aflatoxin B2 

(AFB2), aflatoxin G1 (AFG1) and aflatoxin G2 (AFG2). 

Among these types of aflatoxin, AFB1 is the most potent 

toxin and carcinogen than others in humans and animals. 

The reason for its existence in milk and milk products could 

be that the cow liver partially converted feedstuffs 

containing AFB1 into AFM1, which is then secreted in milk 

[12]. While Aflatoxin M1 and M2 are produced as 

metabolites of B1 and B2, and they are commonly found in 

milk [13,14]. The International Agency for Research on 

Cancer (IARC   ( has kept AFB1 under “group I” due to its 

high toxicity, teratogenicity, hepato-carcinogenicity and 

mutagenicity [15]. Aflatoxin M1 was also categorized as 

"group I" by the IARC in 2012 based on its toxicity and 

carcinogenicity [16]. Egyptian Organization for 

Standardization and Quality Control stated that AFB1 

should be absent in milk and dairy products, while 

maximum permissible limit of AFMI is 50 ng/kg in milk, in 

accordance with the EOSQC guidelines [17] and EC 

regulation [18] while the US Food and Drug Administration 

recorded that the permissible limit of AFM1 is 500 ng/kg 

[19]. This study investigated the mold contamination of 

Egyptian Ras cheese and their aflatoxins 

 

Materials and Methods 

Ethical approval 

There is no need to ethical approve because the samples 

weren`t animals but Ras cheese. 

 

Collection of samples: 

 A total of 150 Ras cheese samples (Recent, Medium and 

Old; 50 for each) were collected randomly from different 

dairy shops and supermarkets, located in Sohag 

Governorate, Egypt; at the period of April 2022 to March 

2023. Each sample was divided into two parts with a clean 

sterile knife under strict hygienic conditions, the first part 

was prepared for mycological examination and the second 

part was used in aflatoxins detection. Samples were 

prepared according to APHA [20]. 

 

Enumeration of total molds in Ras cheese samples 

From each sample ten-fold serial dilutions were prepared, 

then spread 0.1 ml from each dilution over a dry surface of 

Sabaroud Dextrose Agar (SDA) plates “obtained from 

HiMedia, India” containing chloramphenicol and 

vancomycin (0.05g/ L) using a bent glass rod till complete 

absorption of the inoculum. The inoculated plates were 

incubated in a cooled incubator at 25°C for 5-7 days. Then 

single colonies of fungi developed on SDA medium were 

counted, picked up and maintained on SDA slopes which 

were incubated at 25°C for 5 days for further identification 

[20]. 

Phenotypic identification of the isolated mold 

Mold colonies were identified by examining their 

macroscopic and microscopic features according to 

Domsch et al. [21] for fungi in general, Pitt [22] for 

Penicillium species, Raper and Fennell [23]  for the genus 

Aspergillus, Leslie and Summerell [24] & Ismail et al. [25] 

for fusarium species, and Simmons [26] for Alternaria 

species.  

 

Detection of Aflatoxin M1 & Aflatoxin B1 in Ras cheese 

samples 

Quantitative analysis to evaluate the presence of AFB1 and 

AFM1 in the different Ras cheese samples was performed 

by competitive enzyme immunoassay [27], using REF 

AFB1 kits (immunospec Corporation, California, USA; cat 

no. SG-4023) and AFM1 kits (immunospec Corporation, 

California, USA; cat no. SG-4033) in Molecular Biology 

Researches & Studies Institute, Assiut University. 

Statistical analysis 

 

The statistical microbiological data analysis was prepared 

by using Excel software version 2019 and SPSS program 

(SPSS inc., Chicago, IL, USA). 
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Results 

Realizing the data outlined in Table 1, it was evident that 

49 of the 50 recent Ras cheese samples were contaminated 

with mold. The level of contamination ranged from 32×102 

to 50×106 CFU/g with a mean count of 41×105 ± 14×105. 

All medium & old Ras cheese samples were contaminated 

with molds and the level of contamination ranged from 

10×105 to 75×106 & 40×105 to 148×106 CFU/g with a mean 

count of 12×106 ± 1.9×106 & 48×106 ± 5.9×106 CFU/g, 

respectively.  

 

As mentioned in Table 2. high percentage of contamination 

with molds in recent & medium Ras cheese samples within 

the range of 106 ≥ 107 CFU/g in 61.22% and 56%, 

respectively. While the high percentage of contamination 

with molds in old Ras cheese samples within the range of 

107 ≥ 108 CFU/g in 74%.  

 

Based on the findings presented in Table 3., a total of 123, 

192 &300 mold isolates were detected in recent, medium 

and old Ras cheese samples, respectively. The classification 

position of obtained mold isolates was classified in seven 

families (Microascaceae, Trichocomaceae, Nectriaceae, 

Pleosporaceae, Trichosphaeriaceae, Didymellaceae and 

Davidiellaceae), 7 genera (Aspergillus, Penicillium, 

Fusarium, Alternaria, Nigrospora, Epicoccum and 

Cladosporium). Aspergillus where the most predominant 

mold genus isolated from different Ras cheese samples, 

followed by genus Cladosporium, Fusarium & Penicillium.    

 

Inspection the results in Figure 1. showed that in Ras 

cheese samples, several species of Aspergillus as A. flavus, 

A.  fumigatus, A. nidulans, A. brasiliensis, A. niger, A.  

ochraceus, A.  parasiticus and A.  terreus were isolated in 

percentages of 56, 32.7, 17.3, 16.7, 34, 10, 46 and 14.7%, 

respectively. While Penicillium species as P. pinophilum, P. 

oxalicum, P. bilaii and P.  crustosum were present in 

percentages of 15.3, 4, 6.7 and 8.7%, respectively. 

Meanwhile, Fusarium species such as F. incarnatum, F. 

nisikadoi, were detected in percentages of 26.7 and 10%, 

respectively. Otherwise, Alternaria alternate, Nigrospora 

oryzae, Epicoccum nigrum and Cladosporium 

cladosporioides were isolated from Ras cheese samples 

with percentages of 18.7, 35.3, 16.7and 40.7%, 

respectively. 

 

The incidence of A. flavus was higher in old Ras cheese 

samples with a percentage of 74% than in recent and 

medium Ras cheese samples with percentages of 44 and 

50%, respectively Table 4.  

 

In the present study, we found that all positive A. flavus 

samples in different types of Ras cheese samples were 

positive for AFB1. The levels of contamination with AFB1 

ranged from 2.12 to 2.59, 0.87 to 2.64 and 0.74 to 2.62 

ng/kg with an average of 2.46 ± 0.03, 2.37 ± 0.06 and 2.44 

± 0.05 ng/kg in recent, medium & old Ras cheese samples, 

respectively according to Table 5. Comparing the detected 

levels of AFB1 in examined Ras cheese samples with 

Egyptian Standards, the European Commission and US 

FDA which stated that AFB1 should be absent in milk and 

dairy products, we found that all positive A. flavus samples 

exceed the permissible limits of AFB1 Table 6.  

 

All positive A. flavus samples in different types of the Ras 

cheese samples were positive for AFM1. The level of 

contamination with AFM1 ranged from 9.1 to 236.2, 14.65 

to 287.2 and 8.86 to 527.7 ng/kg with an average of 79.7 ± 

13.49, 87.25 ± 14.71 and 102.34 ± 17.24 ng/kg in recent, 

medium & old Ras cheese samples, respectively Table 7. 

 

Our study showed that all positive A. flavus samples in 

recent & medium Ras cheese agreed with the mentioned 

limit of the US regulations (500 ng/kg), while one old Ras 

cheese sample (2.7%) was exceeding the permissible limit 

according to US regulations. In contrast, 59.1%, 56% and 

59.46% of recent, medium and old Ras cheese samples, 

respectively were unacceptable i.e. exceeded the prescribed 

safety limits of the Egyptian regulation and the EC 

regulation (50 ng/ kg) Table 8. 

 

 

CFU = Colony-forming unit, SE = Standard error 

 

Table   1  Statistical analytical results of total mold counts/g recovered from examined Ras cheese samples. 

(CFU/g) Positive samples Total No.  of 

examined samples 

Types of Ras 

cheese samples 
Mean±SE Max Min % No. 

41× 105 ±14× 105 50× 106 32× 102 98 49 50 Recent 

12× 106 ±1.9× 106 75× 106 10× 105 100 50 50 Medium 

48× 106 ±5.9× 106 148× 106 40× 105 100 50 50 Old 
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Table 2 Frequency distribution of mold count in examined Ras cheese samples 

Counts/ gm 

Type of Ras cheese samples 

Recent Medium Old 

No./49 % No./50 % No./50 % 

 ــ - 102  ــ ـ  ــ ـ  ــ ـ  ــ ـ  ــ ـ  ـ

 ــ 2.04 1 - 103  ــ ـ  ــ ـ  ــ ـ  ـ

 ــ 4.08 2 - 104  ــ ـ  ــ ـ  ــ ـ  ـ

 ــ 26.53 13 - 105  ــ ـ  ــ ـ  ــ ـ  ـ

106 - 30 61.22 28 56 3 6 

107 - 3 6.12 22 44 37 74 

 ــ - 108  ــ ـ  ــ ـ  ــ ـ  20 10 ـ

Total 49 100 50 100 50 100 

Table 3 Frequency distribution of different mold genus in different types of Ras cheese samples 

Genus 

Family 
No. of total 

isolates 

No. of positive 

samples 

Type of 

Ras 

cheese 

samples 

% No. Type 

60.97 

8.13 

7.31 

4.87 

6.50 

3.25 

8.94 

75 

10 

9 

6 

8 

4 

11 

Aspergillus 

Penicillium 

Fusarium 

Alternaria 

Nigrospora 

Epicoccum 

Cladosporium 

Microascaceae 

Trichocomaceae 

Nectriaceae 

Pleosporaceae 

Trichosphaeriaceae 

Didymellaceae 

Davidiellaceae 

123 49 Recent 

55.73 

8.85 

9.37 

4.69 

7.81 

4.17 

9.37 

107 

17 

18 

9 

15 

8 

18 

Aspergillus 

Penicillium 

Fusarium 

Alternaria 

Nigrospora 

Epicoccum 

Cladosporium 

Microascaceae 

Trichocomaceae 

Nectriaceae 

Pleosporaceae 

Trichosphaeriaceae 

Didymellaceae 

Davidiellaceae 

192 50 Medium 

53 

8.33 

9.67 

4.33 

9.67 

4.33 

10.67 

159 

25 

29 

13 

29 

13 

32 

Aspergillus 

Penicillium 

Fusarium 

Alternaria 

Nigrospora 

Epicoccum 

Cladosporium 

Microascaceae 

Trichocomaceae 

Nectriaceae 

Pleosporaceae 

Trichosphaeriaceae 

Didymellaceae 

Davidiellaceae 

300 50 Old 



 

5 
 

International Journal of Comprehensive Veterinary Research                                    International. J. Comp. Vet. Research. Vol. 02, No. 2, pp. 01-09, 2024 

 

 

 

Figure 1 Incidence of different molds species isolated from examined Ras cheese samples 

 

 

Table 5 Occurrence and distribution of AFB1 in positive A. flavus Ras cheese samples by ELISA technique 

 

Table 4 Incidence of Aspergillus flavus in different types of examined Ras cheese samples 

                                        Positive samples Type of Ras cheese samples 

% No.  

44 22 Recent 

50 25 Medium 

74 37 Old 

56 84 Total/150 

Positive samples No. of positive  

AFB1 samples 
No. of positive  

A. flavus samples 
Type of samples 

Mean ± SE Maximum (ng/kg) Minimum (ng/kg) 

2.46 ± 0.03 2.59 2.12 22 22 Recent 

2.37 ± 0.06 2.64 0.87 25 25 Medium 

2.44 ± 0.05 2.62 0.74 37 37 Old 

Table 6 Comparing the detected levels of AFB1 (ng/kg) in examined Ras Cheese samples with EOSQC, EC regulation and US FDA 

Exceeding 

US FDA 

(0 ng/kg) 

Exceeding 

EC regulation 

(0 ng/kg) 

Exceeding  

EOSQC 

(0 ng/kg) 

No. of positive  

A. flavus samples 
Type of samples 

% No. % No. % No. 

100 22 100 22 100 22 22 Recent 

100 25 100 25 100 25 25 Medium 

100 37 100 37 100 37 37 Old 

100 84 100 84 100 84 84 Total 

EOSQC: Egyptian Organization for Standardization and Quality Control, (2010), EC: European Commission regulation, 

(2010), US FDA: US FDA, (2011) 
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Discussion 

The incidence of mold was 98, 100 and 100% with mean 

counts of 41×105 ± 14×105, 12×106 ± 1.9×106 and 48×106 

± 5.9×106 CFU/g in the examined recent, medium and old 

Ras cheese samples, respectively.  Lower results were 

obtained by other studies [28,29,30,31] which mentioned 

that the mean count of mold in Ras cheese samples was 

4.1x103 ±1.6x102, 7.06 x104 ± 3.27 x104, 2.68 x104 ± 0.51 

and 4.9 × 105 ± 0.83 × 105 CFU/g, respectively. It is obvious 

that the highest mean count was in the old Ras cheese 

examined samples.  According to the Egyptian 

Organization for Standardization and Quality Control [32] 

which stipulated that Ras cheese should not contain more 

than 10 CFU/g of mold, it was evident that all examined 

recent, medium and old Ras cheese samples failed to 

comply with standards.  Several factors can contribute to 

the contamination of various milk products by molds. These 

include unsanitary construction of milk processing plants, 

inadequate maintenance of pasteurization temperatures, the 

use of raw milk in cheese manufacturing, failure to adhere 

to good manufacturing practices, poor quality of raw 

materials, improper sterilization of equipment and utensils, 

omission of preservation methods, the use of unwholesome 

and non-potable water, and inadequate cleaning of 

packaging materials [33]. Aspergillus where the most 

prominent mold genus isolated from different Ras cheese 

samples, followed by genus Cladosporium, Fusarium & 

Penicillium. The isolated mold genus in this study agreed 

with those obtained by other researchers [34,28,35,4] who 

showed that Aspergillus was the most predominant isolated 

mold from Ras cheese. The incidence of A. flavus was 

higher in old Ras cheese samples with a percentage of 74% 

than in recent and medium Ras cheese samples with 

percentages of 44 and 50%, respectively; this may be 

related to the contamination from the surrounding 

environment and bad storage conditions. A lower incidence 

of A. flavus in Ras cheese samples was obtained by Zeinab 

et al. [30] who recorded an incidence of 2.78, while 21.15% 

incidence was detected by Seddek et al. [4]. All positive A. 

flavus samples in different types of Ras cheese samples 

were positive for AFB1. The presence of AFB1 in milk and 

milk products may resulted from the ingestion of feedstuffs 

containing AFB1 that the cow liver has not wholly 

metabolized to AFM1; therefore, AFB1 is found in milk, as 

well as the contamination of cheese with mold spores that 

produce AFB1 during processing and storage due to the 

lack or inadequate hygienic measures applied [36].  Similar 

results stated that all examined cheese samples were 

consistently positive for AFB1[37, 38]. In contrast, 

negative results were previously recorded [39,40]. 

Furthermore, higher AFB1 contamination levels were 

recorded at levels of an average 7.54 ± l.46 ng/kg [41]. All 

positive A. flavus samples in different types of Ras cheese 

samples were positive for AFM1. The concentration of 

AFM1 in milk depends on the amount of the ingested AFB1 

by animals, where the liver metabolizes AFB1 into AFM1 

and secreted in the milk. AFM1 is stable in raw milk and 

processed milk products which makes milk and dairy 

 Table 7 Occurrence and distribution of AFM1 in positive A. flavus Ras cheese samples by ELISA technique 

Positive samples 
No. of positive  

AFM1 samples 

No. of positive  

A. flavus 

samples 

Type of 

samples Mean ± SE 
Maximum 

(ng/kg) 

Minimum 

(ng/kg) 

79.7  ± 13.49 236.2 9.1 22 22 Recent 

87.25 ± 14.71 287.2 14.65 25 25 Medium 

102.34 ± 17.24 527.7 8.86 37 37 Old 

Table 8 Comparing the detected levels of AFM1 (ng/kg) in examined Ras Cheese samples with EOSQC, EC regulation and US 

FDA  

Exceeding 

US FDA 

(500 

ng/kg) 

Exceeding 

EC 

regulation 

(50 ng/kg) 

Exceeding 

EOSQC 

(50 ng/kg) 

 

No. of positive A. flavus 

samples 
Type of samples 

% No. % No. % No. 

 ــ ـــ  Recent 22 13 59.1 13 59.1 ـ

 ــ ـــ  Medium 25 14 56 14 56 ـ

2.7 1 59.46 22 59.46 22 37 Old 

1.19 1 58.3 49 58.3 49 84 Total 

EOSQC: Egyptian Organization for Standardization and Quality Control, (2010), EC: European Commission regulation, 

(2010), US FDA: US FDA, (2011) 
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products the primary vehicle for introducing AFM1 into the 

human diet [27]. AFM1 is hepatotoxic, mutagenic, and 

carcinogenic; its carcinogenicity is nearly 2-10% greater 

than AFB1 [15].  Our results of AFM1 were lower than 

those reported by other researchers [42,43,44] where the 

mean values were 132.24, 4800 and 4900 ng/kg, 

respectively. While it was higher than other studies 

[45,46,47,48,27] which reported that the examined Ras 

cheese samples were contaminated with AFM1 with a mean 

of 21 ± 5, 22.93 ± 6.31, 15± 1, 56.048 ± 6.29 and 51.05± 

6.19 ng/kg, respectively. Due to the hazardous nature of 

AFM1 along with its extreme thermal resistance, most 

countries established legal regulations for AFM1 in raw 

milk and dairy products with an admissible limit, which 

varies from 50 ng/ kg recommended by the Egyptian 

standard [17] and EC regulation [18] to 500 ng/kg 

established by the Codex Alimentarius Commission and US 

Food and Drug Administration [19]. 

 

Conclusion 

From this study, it is clear that the production of Ras cheese 

involves several risks of contamination due to the lack of 

pasteurization, poor quality and unhygienic handling and 

distribution methods. Two months (the least time for Ras 

cheese maturation) is enough for cheese contamination with 

molds and their aflatoxins. 
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