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1. INTRODUCTION 

Cheese is recognized as first class food, due to richness 

of high proteins, fat, calcium, phosphate, multiple 

vitamins and minerals. Production and handling of 

white soft cheese leading to contamination of the 

cheese with yeasts and molds (Kure et al., 2004).Yeasts 

and molds may enter cheese from a variety of sources, 

including the starter culture, ambient air, brine, 

processing equipment, and workers (Borelli et al., 

2006).Fungi are most important spoilage 

microorganisms of cheese during the storage, making 

them unfit for human consumption through spoiling 

their nutritive value and sometimes by producing 

mycotoxins. Particular yeasts on the surface of the 

cheese can cause spoilage or generate undesirable 

aromas, flavors, or other metabolic products that reduce 

the quality of cheese (Vasdinyei and Deak, 2003). 

Adventitious molds that contaminate cheese can 

produce mycotoxins and may present a potential health 

risk (Sengun et al., 2008).Yeasts and moulds are 

undesirable organisms in most dairy products because 

they affect the flavour and odour. Yeasts conduct 

objectionable fermentation and defects of certain dairy 

products (Ali et al., 2006). Some moulds dangerous due 

to mycotoxins production that adversely affect human 

and animal health causing as gastroenteritis and cancer 

(Dalie et al., 2010). In addition, some mycotoxins have 

potential health risk to consumer due to their 

carcinogenic effects, liver diseases and organ damage 

(Darwish et al., 2014).When lactating cows consume 

aflatoxin B1 contaminated feed, aflatoxin B1 is 

metabolized in liver to form AFM1, which excreted in 

the cow’s milk (Iha et al., 2013). Subsequently it can 

be found in a large variety of dairy products such as 

  
ABSTRACT 

Key words: 
Cheese, Yoghurt, Yeast, 

Mould, AFM1 

 Cheeses and yoghurt are essential component in daily meals in Student hostels, Egypt. These 

products could be contaminated with yeasts and moulds during processing, handling, 

transportation and storage especially with lack of hygiene leading to serious health problems 

and mycotoxins production. Therefore, objectives of this study were to evaluate dairy products 

distributed in student hostels mycologically for incidence, isolation and identification of yeast 

and mould species, in addition, determination the level of AFM1 in these dairy products. A 

total 150 samples (50 processed cheese, 50 feta cheese and 50 plain yoghurt samples) 

collected from student hostel in the faculty of veterinary Medicine. The obtained results 

revealed that highest yeast incidence 40% as well as the highest mean 5.6 ×104 ± 1.6×104 

cfu/g were detected in yoghurt samples also, the highest mould incidence 28% were detected 

in the same yoghurt samples .  All cheese samples including processed and soft cheese were 

free from AFM1 while only two yoghurt samples were contaminated with AFM1 but in 

acceptable limit according to legal EU and Egyptian standards limits. According to these 

values, the study considered the students in Faculty of Veterinary Medicine are in safe side 

away from aflatoxicosis. 
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cheese and yoghurt manufactured from contaminated 

milk thus posing a potential risk to human health when 

consuming these products (Barug et al., 2004). 

AFM1 are more toxic and carcinogenic types of 

mycotoxins therefore, IARC upgraded AFM1 from 

Group 2B (possibly carcinogenic to humans) to Group 

1 (carcinogenic to humans) (International Agency for 

Research on Cancer, 2012). 

This study was conducted to determine mycological 

evaluation of some dairy products supplied to student 

hostel in Faculty of Veterinary Medicine, Alexandria 

University, with estimation level of AFM1 in the 

examined samples and to compare their levels with the 

permissible limits if founded.  

    2. MATERIAL AND METHODS 

2.1. Materials:  

2.1.1. Samples collection: 

One hundred and fifty samples of some dairy products 

serving to student hostel at faculty of Veterinary 

Medicine including processed cheese, Feta cheese and 

plain yoghurt (50 samples of each). All samples 

collected immediately after arrival to the hostel, and 

sent directly to the laboratory in insulated icebox at 

4oC, with a minimum of delay for mycological 

identification and estimation level of AFM1. 

2.2. Methods: 

2.2.1. Preparation of examined cheese and yoghurt 

samples according to (APHA, 2004). 

2.2.2. Enumeration of yeast and mould on 

Sabouraud Dextrose Agar medium according to 

(Bailey and Scott, 1998). 

2.2.3. Identification of yeast and mould species: 

2.2.3.1. Identification of yeast species according to 

Kurtzman and Fell (1998). 

2.2.3.2. Identification of mould species according to 

Pitt and Hocking (1997) for genus Aspergillus 

according to Ramírez (1982) for the genus Penicillium, 

while other genera were identified according to 

Samson et al. (2007). 

2.2.4. Detection of Aflatoxin: Samples preparation, 

toxin extraction, clean up via IAC, toxin elution and 

measure with Vicam flourometry were done following 

the Vicam AFM1-FL+\4.2-GNMC9954-4, According 

to (Younis et al., 2016)  

2.3. Statistical analysis: 

     The results are expressed as the mean ±SE. Data 

analysis was performed using SPSS program (2008) 

(Statistical Package for Social Science, version 16).  

 
4. RESULTS AND DISCUSSION 

Fungal growth on cheese and yoghurt is a serious problem in 

the students' hostels especially with the lack of hygiene and 

awareness of healthy nutrition in addition, absence of 

refrigerator in student rooms. Total mould count is 

considered an indicator for hygienic condition in dairy plants 

in many countries (Varga, 2007). The obtained results in 

Table (1) revealed that the incidence of yeast in processed, 

feta cheese and plain yoghurt samples were 10, 34 and 40% 

with mean values of 1.02×103±0.53×103, 3.03×104±1.2×104 

and 5.6×104±1.6×104 cfu/g, respectively.  

Our finding of yeasts in processed cheese disagree with 

results obtained by (Hassan, 2010) who failed to detected 

yeast in 68 examined processed cheese samples of different 

brands.  Higher yeast incidence in yoghurt samples obtained 

by (Osman, 2015) who found that 100% of examined plain 

yoghurt samples were contaminated with yeast with mean 

values of 8.37×105±0.96×105 cfu/g. in addition, Amer (2017) 

reported that yoghurt samples were contaminated with yeast 

at level 60% with a mean values of 4.12× 103 ± 6.79×102 

cfu/g. 

Results obtained in Table (2) showed that the most prevalent 

yeast species isolated from processed cheese were Candida 

albicans 50% followed by  Candida parapsillosis 30%. The 

most prevalent yeast species isolated from soft cheese were 

Rhodotorula species 35% followed Candida parapsillosis 

30%.  While the most prevalent yeast species isolated from 

yoghurt samples were   Rhodotorula species 41.7% followed 

by Candida parapsillosis 22.2% then Saccharomyces 

species 16.7%.  The most prevalent yeast species isolated 

from examined yoghurt samples were Geotrichum candidum 

22.45% followed by candida tropicalis 10.20% and failed to 

isolate Saccharomyces species (Amer, 2017). In addition, 

(Osman, 2015) mentioned that the most prevalent species 

isolated from examined plain yoghurt were Candida 

albicans 19.25% followed by Rhodterulla glutinis 14.29%. 

Candida albicans was clearly the dominant yeast in all 

examined cheese types. Candida species secrets toxic 

metabolites, which cause many symptoms (Colombo et al., 

2006). The pathogenicity of Candida species in 

gastrointestinal tract is related to adhesion factors that 

mediate yeast binding to cell surface and production of 

lipase, protease, and phospholipase, which help in their 

propagation and invasion (Schulze and Sonnenborn, 

2009).Illustrated data in Table (3) showed that the incidence 

of mould in examined processed, feta cheese and  plain 

yoghurt were 18, 26 and 28 %, with mean value of 

6.65×102±2.3×102, 1.5×104±0.5×104 and 1.5×104±0.44×104 

cfu/g in examined processed cheese, soft cheese and yoghurt 

samples,  respectively. 
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Table (1): Prevalence and Statistical analytical results of yeast in examined cheese and plain yoghurt samples.  

Samples  
No. of Examined 

Samples 

Positive  Sample Yeast count   cfu/g 

No. % Minimum Maximum Mean ± SEM 

Processed cheese 50 5 10 1.0 ×10 3.0 ×103 1.02 ×103 ± 0.53 ×103   

Feta cheese 50 17 34 1.0 ×102 2.1 × 105 3.03 × 104 ± 1.2 ×104  

Plain Yoghurt 50 20 40 1.0 ×102 2.6 × 105 5.6 ×104 ± 1.6×104 

 

Table (2): Frequency distribution of yeast species isolated from examined processed, soft cheese and yoghurt samples. 

 

Yeasts species 
Processed cheese Feta  cheese plain  Yoghurt 

No. % No. % No. % 

Candida albicans 5 50 5 25 4 11.1 

Candida parapsillosis 3 30 6 30 8 22.2 

Candida tropicalis 1 10 2 10 1 2.7 

Geotrichum species - - - - 2 6.5 

Rhodotorula spp. 1 10 7 35 15 41.7 

Saccharomyces spp. - - - - 6 16.7 

Total 10 100 20 100 36 100 

 

Table (3):  Prevalence and Statistical analytical results of mould in examined processed, feta cheese and plain yoghurt samples.  

 

Product 
No. of Examined 

Samples 

Positive  Sample Mould count   cfu/g 

No. % Minimum Maximum Mean ± SEM 

Processed cheese 50 9 18 1.0×10 2.0 × 103 6.65×102±2.3×102  

Feta cheese 50 13 26 7.0 ×10 6.0 × 104 1.5×104±0.5×104  

Plain Yoghurt  50 14 28 9.0 ×10 5.0 × 104 1.5x104±0.44×104  

 

 

 

Table (4): Frequency distribution of isolated moulds species from examined processed, feta cheeses and plain yoghurt samples. 

Mould spp. 
Processed cheese  Feta cheese  Plain Yoghurt 

No. % No % No % 

Aspergillus Flavus 1 9.1 2 9.5 4 14.3 

Aspergillus Niger 1 9.1 2 9.5 1 3.6 

Aspergillus Fumigatus 1 9.1 - - - - 

Aspergillus versicolor 7 63. 6 4 19 6 21.4 

Aspergillus terreus - - - - 1 3.6 

Fusarium species - - - - 1 3.6 

Acremonium species 1 9.1 - - - - 

Cladosporium species - - 4 19 - - 

Geotrichum species - - - - 9 32.1 

Mucor species - - 1 4.8 3 10.7 

Penicillium species  - - 6 28.6 - - 

Paecilomyces species - - 1 4.8 1 3.6 

Rhizopus species - - 1 4.8 2 7. 1 

Total 11 100 21 100 28 100 
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Table (5): Comparison between the results obtained from yeast and mould evaluation for examined (processed, feta cheese 

and plain yoghurt samples) and EOSQC (2005) 

 

Products parameter 
Egyptian 

standard 

Samples not comply with Egyptian 

standards 

NO % 

Processed cheese 
Yeast  count ≤ 400/g 3 6 

Mould count ≤ 10/g 8 16 

Feta cheese 
Yeast  count ≤ 400/g 15 30 

Mould count ≤ 10/g 13 26 

 Plain Yoghurt 
Yeast  count ≤ 400/g 19 38 

Mould count ≤ 10/g 14 28 

 

Table (6): Incidence and levels of AflatoxinM1 (AFM1) (ppb) in examined processed cheese, feta cheeses and plain yoghurt 

samples. 

 

Product 
No. of examined 

samples 

Positive samples Range 

(ppb) 

Mean ± SEM 

(ppb) 
No. % 

Processed  cheese 50 ND ND ND ND 

Feta cheese 50 ND ND ND ND 

Plain Yoghurt 50 2 4 0.01 - 0.02 0.015 ± 0.003 

ND: Not Detected 

 

Table (7): Comparison detected levels of AFM1 (μg/kg) in processed cheese, feta cheese and plain yoghourt with 

EOSQC, 2010 and European Commission, 2006. 

 

Products   Positive samples 

Exceeding EOSQC, 2010 (0.05 

μg/Kg) 

EC, 2006 (0.25 μg/Kg for cheese, 

(0.05 μg/Kg  for milk products) 

No % No % 

Processed cheese 0 0 0 0 0 

Feta cheese  0 0 0 0 0 

Plain Yoghurt 2 0 0 0 0 

 

 

  

Higher mould incidence in processed cheese were 

obtained by (Hassan, 2010) who observed that the 

moulds were detected in 81.8, 71.4, 40, 30.8, 70 and 

90% of examined processed cheese samples with mean 

values of 2.50x102 ±  

5.39x10, 7.10x10 ± 2.82x10, 8.52x103 ±7.22x103, 

1.27x102±2.40x10, 2.82x102±1.46x 102 and 

1.15x103±9.86x102 for brands 1, 2, 3, 4, 5 and 6 

respectively. while, lower incidence of mould in feta 

cheese were reported by (Kamal et al., 2017) who 

found that the incidence of mould in feta cheese was 

10%, ranged from 1.0 to 1.30 cfu/g with log mean value 

of 1.20 ±0.17 cfu/g. 

Higher mould incidence in yoghurt samples were 

obtained by(Osman, 2015) who found that 100% of 

examined plain yoghurt samples were contaminated 

with moulds with mean values of 3.89×105±0.32×105 

cfu/g. 

The aforementioned results in Table (4) illustrated that 

the most prevalent mould species isolated from 

processed cheese were Aspergillus versicolor 63.6%, 

while, Penicillium 28.6% species was the most 

prevalent mould specie isolated from examined soft 

cheese.  Finally, the most prevalent mould species 

isolated from examined yoghurt samples were 

Geotrichum species 32.1%, followed by Aspergillus 

versicolor 21.4%.   

Our finding disagrees with (Osman, 2015) who 

mentioned that the most prevalent mould species 

isolated from processed cheese were  Aspergillus 

fumigatus 30.23% followed by Aspergillus Niger 

20.93%. While, the most prevalent mould species 

isolated from feta cheese were Aspergillus Niger 60% 

and Penicillium species 40% (Kamal et al., 2017). 
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Finally, Amer, (2017) reported that Penicillium species 

25.53% and Trichoderma species  21.28% were the 

most prevalent moulds species isolated from examined 

yoghurt.  

Growth of Penicillium, Cladosporium, Aspergillus and 

Mucor species may responsible for bitterness and 

rancidity of cheese (El-bagory et al., 2014). Penicillium 

species may lead to softness the surface of cheese 

Minervini et al., (2001). Frequent isolation of 

Penicillium and Aspergillus species from dairy 

products in Egypt and other countries Penicillium due 

to  can grow over a wide range of pH (2 to 11), over a 

water activity value (0.620 to 0.995), over a 

temperature ranges (-10 to 60 °C) and over a wide 

range of nutrient limitations (Pitt and Hocking 2009). 

According to EOSQC (2005) mentioned in Table (5) 

which stated that cheese and yoghurt samples should 

not contain more than 400 cells of yeast /g and 10 cells 

of mould/g; there are 6 and 16% of examined processed 

cheese, 30 and 26% of examined soft cheese and 38 and 

28% of examined yoghurt samples did not comply with 

the limits stipulated in Egyptian Standards.  

Lower incidence of soft cheese samples did not comply 

with Egyptian standards reported by (Kamal et al., 

2017) who found that 6.7 % of examined feta cheese 

not compatible with maximum limits set by Egyptian 

Standards. In addition, (Amer, 2017) found that 60% 

and 44% of examined yoghurt samples not complied 

with established limits for yeasts and moulds count (not 

more than 400 and 10 cells /g cheese).  

The aforementioned results in Table (6) revealed that 

Aflatoxin M1 could be detected only in examined two 

yoghurt samples (4%), ranged from 0.01- 0.02 ppb with 

mean value of 0.015 ± 0.003 ppb. In addition, Aflatoxin 

M1 failed to be detected in processed and soft cheese 

samples. 

Our finding agrees with result obtained by (Cano-

Sancho et al. 2010) they found that aflatoxin could not 

detect in examined cheese and only detect in two 

yoghurt samples but in acceptable limit according to 

legal EU limits. Similar incidence of AFM1 in yoghurt 

samples obtained by Aiad and Abo El-Makarem (2013) 

they reported that examined yoghurt samples were 

contaminated with AFM1 at incidence of 26 %.   

According to EOSQC, (2010) stated that AFM1 

residues in dairy products should not be increase than 

0.05 μg/Kg, all examined processed, soft and yoghurt 

samples were below permissible limits. In addition, 

according to European Commission, (2006) stated 

permissible limits for AFM1 in cheese (0.25 μg/Kg) 

and (0.05 μg/Kg) for other milk products, all examined 

cheese and yoghurt samples below maximum limits 

established by European commission, Table (7).  

5. CONCLUSION,  

The above-mentioned results showed that processed 

and feta cheese in addition plain yoghurt, supplied to 

student hostel in Faculty of Veterinary Medicine, were 

contaminated with different types of yeasts and moulds 

species, which constitute a public health hazard. 

Therefore, storage of food under condition, which 

prevent yeast and mould growth. Strict hygienic 

measures and regulation should be imposed during 

processing, packaging and transportation.    
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