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ABSTRACT  
 

Contaminated foods are the source of various food borne conditions due to gastroenteritis in human. The 
consumption of foods could have both positive and negative effect on the part of consumers. Today the emphasis is 
on total quality of food which means that not only food should be nutritionally balanced but should be 
microbiologically safe too. The focus of this study was to compare the quality of commercially available food by 
assessing their microbial load and the presence of pathogenic fungi. A total of 30 food samples were examined for 
their microbiological association. Resulted data indicated that, semi hard cheese (Domty) was higher total fungal 
count compared with hard cheese (Roumy or Ras), which recorded 355 and 152 fungal colonies equal 70.02 and 
29.98% respectively. Six fungal species including three fungal genera were isolated and identified from the two 
tested types of cheese samples i. e. semi hard (Domty) and hard cheese Roumy (Ras). These are Aspergillus niger, 
Aspergillus flavus, A. parasiticus, Aspergillus  terreus, Penicillium sp. and Rhizopus sp. No any fungal colonies 
were detected with the tested Fig jam used in this studied. Tested of mycotoxin production indicated that, only two 
isolates of Aspergillus parasiticus (No. 19 & 91) isolated from semi hard cheese samples (Domty) which collected 
from Gharbia governorate. Aspergillus parasiticus isolate No. 19 was found to be produced all types of aflatoxins 
which record 1.2 ng/g of aflatoxin B1, 0.33 ng/g of aflatoxin B2, 1.10 ng/ml of aflatoxin G1 and  0.35 ng/ml of 
aflatoxin G2. While, second isolate of A. parasiticus No.  91 was found to be produced 0.30 ng/ml of aflatoxin B1 
and produced 0.50 of aflatoxin G1. Neither AFB2 nor AFG2 were detected. A. niger, A. flavus, A.  terries and 
Penicillium sp. were negative reaction. 
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Introduction 
 

The food industry concerned with the preparation and processing, food processing Diego, et al., 2013 and 
Ester, et al., 2014.  In addition to milk and its products are being nutritious food for human, they provide a 
favorable environment for the growth of various microorganisms (Barrois, et al., 1997). Cheese is an important 
foodstuff introduced into the human diet in the early Neolithic Era (Beresford et al. 2001; Salque et al. 2013). 
Cheese making began about 8000 years ago (Fox et al., 2000) and has spread throughout the world; this spread has 
led to a remarkable diversity of cheeses that nowadays is estimated at more than 1000 (Irlinger and Mounier, 2011). 
Although cheeses may be categorized by the origin of their milk (e.g., goat, sheep or cow), the most usual 
classification of cheeses is based on their consistency: fresh and soft (e.g., Camembert, Maroilles or Munster), 
pressed and fresh (Saint-Nectaire, Tomme, Pyrénées), pressed and aged (Emmental, Gruyère, Comté), pulled-curd 
(Mozzarella cheese) and blue vein (Bleu d'Auvergne, Fourme d'Ambert, Roquefort). Cheese is important to the 
culture of all European countries, extending as it does from Spain and Italy to Germany, the Low Countries, and 
France which is undeniably the country with the most diverse cheese culture, producing cheese of all categories. In 
2009, for example, France produced 1692369 t of cow cheeses, 93764 t of goat cheeses and 57328 t of sheep 
cheeses (Agreste, 2009). Cheese-making increases the quality and duration of milk conservation and the 
digestibility of lactose (Bennett and Johnston 2004). Ras cheese (Romy) is the main traditional hard cheese in 
Egypt, it is manufactured in a high proportion under artisan conditions from raw cow’s or mixture of cow’s and 
buffalo’s milk without using starter cultures and marketing when it has a queried sharp flavor closed to kefalotyic 
cheese after 3 to 6 months Dabiza, N., and El-Deib, K., 2007; Hattem, et al., 2012 and El-Fadaly, et al., 2015. 

Contamination of these products may occur from the raw material or during manufacturing, storage and 
distribution (Kure, et al., 2004). Such microorganisms influence the biochemical characters and flavor of such 
products as well as their appearance rendering them commercially undesirable and often resulting in decreasing the 
grading of the dairy product (Muir, and Banks, 2000).  Fungi are significant spoilage microorganisms of foodstuffs 
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during the storage, rendering them unfit for human consumption by retarding their nutritive value and sometimes by 
producing mycotoxins. Fungal growth on cheese is a common problem for the cheese manufacture during ripening 
and curing as well as for the retailer and consumer during refrigeration storage. Species of Penicillium and 
Aspergillus are common contaminants of cheese. By the searching in the medical references, it was observed that, 
most of these fungi had the ability to human and animal pathogenicity or produced toxins Mori, et al., 1998; 
Anstead, et al., 1999 and Kontoyiannis, 2002. The growth of toxigenic fungi during ripening of Ras cheese must be 
considered as a problem of safety for human consumption. During the ripening of Ras cheese, non-toxigenic strains 
of fungi should be avoid, moreover, fungi growth on the cheese surface causes economic losses and quality 
problems. Our isolated fungi will test for their mycotoxin production (El-Fadaly, et al., 2015). 

Cheese production subsequent development of filamentous fungi occurs during cheese ripening in most 
cheeses fungi are present only on the surface; the exception is blue cheeses, where the fungus also develops inside 
the blue “veins” of the cheese. In addition to fungal starters inoculated in the milk, indigenous molds of the ripening 
rooms may colonize the surface of cheeses. These opportunistic uncontrolled microorganisms are usually connected 
with undesirable effects such a negative impact on flavor and taste, discoloration that is unacceptable to most 
consumers, or, rarely, production of toxic secondary compounds (Lund et al., 1995, 2003). A total of 24 fungi were 
isolated from Kuflu cheese being Aspergillus fumigatus, A. flavus, Rhizopus nigricans, Acremonium alternatum, 
Alternaria alternate, A. niger, Cladosporium cladosporioides, C. herbarium, Mucor himealis, Rhizopus nigricans 
and Trichoderma harzianum. Cathrine, and Skaar, 2000; Kure et al., 2001 and Florez et al., 2007. In Egypt, Abdel-
All et al., 2008 isolated and identified twenty five of different fungi from different Gouda cheese samples and they 
found that, A. parasiticus, A. flavus, A. niger, A. versicolor, A. terrus, A. ochraceus, A. candidus, A. nidulans, P. 
requforti and P. chresogenum were the most isolated fungi. Also, Pattono et al., 2013 reported that, Ochratoxin A is 
produced by different species of the genus Aspergillus such as A. ochraceus, A. melleus, A. sulphureus, A. niger, A. 
lanosus, A. alliaceus, A. carbonarius and A. awamori and different species of the genus Penicillium such as P. 
verrucosum, P. chrysogenum and P. nordicum El-Fadaly, et al., 2015. 

Some moulds can also adversely affect human and animal health as they can produce mycotoxins which 
are fungal secondary metabolites formed by consecutive series of enzyme- catalyzed reactions from a few 
biochemically simple intermediates of primary metabolism, these mycotoxins can enter the human and animal food 
chain by direct or indirect contamination (Bohra, and Purohit , 2003). A. flavus is the main producer of Aflatoxins 
that produce aflatoxin B1, the most known potent liver carcinogen which convert into aflatoxin M1 in milk and 
Aflatoxin B2. Worldwide, Aflatoxins are the most important mycotoxins in foodstuffs and they can produce acute 
and chronic toxicity in animals and humans. In addition, the high carcinogenicity produced by these mycotoxins in 
animals justifies every effort to monitor and reduce it in foods. The level of fungal contamination as well as the 
identification of the main species is important, since they could give an indication of the food quality as well as of 
the potential due the presence of mycotoxins. The development of a rapid, sensitive method for detection and 
differentiation of potential aflatoxigenic species in foods is needed to estimate any associated potential health risk. 
Conventional methods for detection and identification of fungi in foods rely on microscopic or culture techniques, 
which are time consuming and laborious. Information derived from these test would allow informed decisions about 
storage life of the product and the need for specific mycotoxin analysis (Frisvad et al., 2005).  

The objective of this study was to monitor the distribution of fungi in different types of cheese and Fig jam 
samples which are commonly consumed in Egypt and identification of isolated fungal strains then tested for 
mycotoxin production 

 
Materials and Methods 

 
Sample collection:  

Sample of cheeses and jam were collected from different supermarket in two different localities i. e. 
Kalubia and Gharbia Governorates, Egypt. These samples included a wide variety of hard and soft cheeses made 
from cow, ewe, goat or mixed milk. Processed cheese (Feta or Domty) as well as Ras or Romy cheese and jam 
(Table 1) were collected from dairy shops and supermarkets in Egypt during 2013 and 2014, stored at 4 oC., all 
samples were transported to the laboratory with a minimum of delay to be prepared and subjected to mycological 
examination  according to ELShibiny el al., (2013).   

  
Table 1:  List of collected food samples analyzed and package type  
Sample no. Commercially packed food Package type & Weight / (g) Company Address 
1 Cheese (Domty) Carton 250 Domty Sixth of October City 
2 White Cheese (Feta) Carton 250 Obour Land Obour city 
3 Cheese (Romy) Disk 200 Domiat Egypt 
4 Jam Glass 240 Vitrac Sixth of October City 
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Preparation of samples:  
Fungal Count and Isolation Scraping of Processed Soft (Domty), sold or hard (Ras) cheeses and Fig jam 

wheel surface were done to get the contaminate fungal load then mixed well and ten grams from each sample  were 
homogenized with 90 ml sterile water. One ml from the original sample homogenate was added to a test tube 
containing 9 ml  sterile water to provide a dilution of 102 (APHA-2, 2003 and ELShibiny el al., 2013). One ml of 
each last dilution was put into Petri dish then melted in Potato dextrose agar (PDA) supplemented with antibiotic 
was poured and mixed well then left to solidify. These Petri dishes were then incubated at 25± 2°C for 5 days. Then 
single colonies of fungi developed on PDA medium were counted and picked-up. The mould counts of examined 
samples were determined according to the technique recommended by A.P.H.A-2 (2003). Colonies were transferred 
to PDA plates for sub culturing to obtain pure fungal isolates (Kure and Skaar, 2000). The fungal isolates were 
maintained on PDA slants at 5°C till use. Before use, the fungal isolates were sub cultured on new slants of PDA 
and incubated at 25°C for 5 days.  
 
Identification of the obtained Fungal isolates:  

Distinct looking colonies were sub-cultured and the pure isolates were stored on agar slants at 4OC for 
further studied. Mounts of the pure fungal isolates were identified by morphological characteristics of colonies in 
PDA medium. In addition, the vegetative and reproduction strictness observed using a light microscope (Olympus 
CX31 Binocular Halogen Microscope made in Japan) with different magnification power and morphological 
features according to standard identification keys and the most documented atlas keys in fungal identification 
Raper, and Fennell, (1965); Raper, and Thom, (1968); Smith, G. (1969); Ainsworth, et al., (1972); Harrigan, and 
McCance, 1976; Collins and Lyne, (1984); Biligrami et al., (1991); Pitt, and Hocking, 1997; Barnett and Hunter, 
(1999); Buommin, et al., 2009; and El-Fadaly, et al., 2015. Different frequencies of fungi were noted. 

 
Mycotoxin production:  

The different fungal isolates were propagated as pure culture in 100 ml SMKY broth (Sucrose 200 g, 
MgSO4 7H2O 0.5 g, KNO3 3 g, yeast extract 7 g) for 10 days. All fungal isolates incubated in dark condition at 
25±2°C (Ammar, and El-Naggar, 2014). The determination of aflatoxins was carried out by using HPLC according 
to Taniwaki, et al., 2001 and AOAC, 2007. The HPLC instrument used was waters (474) system, equipped with 
quaternary pump. The fluorescence detector system was set at 360 nm excitation and 440 nm emission wavelengths. 
The chromatography column was phenomenex c18 (250x 4.6 mm), 5 μm. The mobile phase system (H2O: MeOH: 
CH3CN, 30:60:10 v/v/v) was isocratically at flow rate of 1 ml /min. The data were collected and integrated using 
Total-chrom Navigator Chromatography Manager Software, according AOAC, (2007); Han, et al., (2004) and 
Embaby, et al., (2007, 2012& 2015). 

 

Results and Discussion 
 
Mycoflora associated food samples 
Isolation:  

Examination of Total Fungal Count (TFC) grown in laboratory culture for locally made samples of fungal 
isolates associated with some type of foods such as cheese and jam samples were recorded in Table (2).  Data in this 
table presented that, fungal isolation resulted five hundred and seven colonies were isolated from all the tested types 
of f cheese samples i. e. semi hard cheese (Domty) and hard cheese (Roumy or Ras). Also, data indicated that, semi 
hard cheese (Domty) was higher total fungal count compared with hard cheese (Roumy or Ras), which recorded 
355 fungal colonies equal 70.02% and 152 fungal colonies equal 29.98% respectively. No any fungal colonies were 
detected with the tested jam used in this studied. 

 
Table 2: Percentage of total fungal isolates from different cheese samples 

 

Type of foods  
Total Soft cheese Domty Sold cheese  Roumy (Ras) Jam 

Number of samples 10 10 10 30 
Total fungal  isolates 355 152 0 507 

% 70.02 29.98 00.00 100.0 

 
Fungal frequency:  

During microscopic examination, the most contaminated fungi were detected. Results indicated that, three 
fungal genera belong to six fungal species were isolated and identified from two tested types of cheese samples i. e. 
semi hard cheese (Domty) and hard cheese Roumy (Ras) as shown in Tables (3 &4). These are Aspergillus  niger, 
Aspergillus flavus, A. parasiticus, Aspergillus  terreus, Penicillium sp. and Rhizopus sp. as shown in Figs. (1). 

Similar results were recorded by Lund et al., 1995 and Taniwaki, et al., 2001 they reported that, many types 
of cheese are an excellent substrate for the growth of fungi. Commonly isolated fungi from cheese include 
Penicillium, Aspergillus, Alternaria, Eurotium, Fusarium and Mucor. 
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Fig. 1: Several fungi contaminated semi hard cheese (Domty) Kalubia sample  i. e. Aspergillus spp. and Penicillium 

sp.  
 
Fungal frequency contaminated soft cheese (Domty)  
       Examination of fungi contaminated soft cheese (Domty) that, three fungal genera belong to six fungal species 
were isolated and identified from two tested types of cheese samples i. e. semi hard cheese (Domty) as shown in 
Table (3). These are Aspergillus  niger, Aspergillus flavus, A. parasiticus, Aspergillus  terreus, Penicillium sp. and 
Rhizopus sp. Semi hard cheese (Domty) Gharbia sample was higher fungal frequency contaminated than Kalubia 
sample which recorded 340 and 15 total fungal colonies equal 95.77 and 4.23% respectivly. On the other hand data 
in this table show that, Aspergillus  parasiticus was the most fungal frequency contaminated than others which 
record 111  of total fungal colonies equal 31.27% followed by Rhizopus sp. which record 107 colonies equal 
30.14%, Aspergillus  niger with 94 colonies equal 26.48%,  Aspergillus  terreus with 30 colonies equal 8.45%, and 
Penicillium sp. which gave 10 colonies equal 2.82%. Aspergillus flavus was less fungal frequency contaminated 
soft cheese (Domty) Kalubia sample which record only 3 fungal colonies equal 0.84%. 
         Mor & Singh (2000), Abdel-All, et al., (2008) and ELbagory, et al., (2014) stated that, Asperigillus flavus, 
A. fumigatus, A. terreus, Fonsecaea spp., Nigrospora spp., Penicillium spp., Scopulariopsis spp. and Rhizopus spp. 
were isolated from Tallaga cheese samples. While in samples of Kareish cheese, A. fumigatus, and A. terreus, 
Fonsecaea spp. Penicilluim spp., were present. In examined processed cheese samples A. flavus, A. fumigatus, A. 
terreus, Fonsecaea, Mucor, Paecilomyces, Penicillium were present respectively. Higher incidence of toxigenic 
spp. of genus Aspergillus was observed.  
 
Table 3: Fungal frequency contaminated semi hard cheese (Domty)  

% Total TFC Fungal isolates 
 Gharbia Kalubia  

26.48 94 94 0 Aspergillus  niger 
0.84 3 0 3 Aspergillus  flavus 

31.27 111 111 0 Aspergillus  parasiticus 
8.45 30 30 0 Aspergillus  terreus 
2.82 10 0 10 Penicillium sp. 

30.14 107 105 2 Rhizopus sp. 
 355 340 15 Total 

100 95.77 4.23 % 

TFC = Total fungal colonies 
 
Fungal frequency contaminated sold cheese Roumy (Ras) Gharbia sample 
          Examination of fungi contaminated hard cheese Roumy (Ras) that, two fungal genera were isolated and 
identified from sold cheese Roumy (Ras) samples as shown in Table (4). These are Aspergillus  terreus and 
Rhizopus sp. Rhizopus sp. was the most fungal frequency contaminated hard cheese Roumy (Ras) than Aspergillus  
terreus which record 99 fungal colonies equal 65.13% for Rhizopus sp. Aspergillus terreus was less fungal 
frequency contaminated hard cheese Roumy (Ras) sample which record  53 fungal colonies equal 34.87%. 
          Similar results was obtained by Abdel-All, et al., 2008, Santi, et al., 2010 and El-Fadaly, et al., 2015 they 
reported that, the genus most frequently isolated from Ras cheese samples was Penicillium spp. This represented 
70.25% (111 isolates of Penicillium spp.) of total isolates. Other genera isolated were Alternaria, Acremonium, 
Aspergillus, Cladosporium, Geotrichum, Mucor, Rhizopus and Trichoderma. Salwa, (1999) and ELbagory, et al., 
(2014) Found that, Asperigallus spp. as A. flavus, A.niger, A. fumigatus, and A. terreus were represented in 
percentage of 5.7, 40, 8.5 and 8.5% respectively. Meanwhile, Pencillum, Fonsecaea, Nigrospora species were 
present in percentage of 17.4, 22.8 and 11.4%, respectively in samples of  Ras cheese. El-Fadaly, et al., 2015 stated 
that, The classification position of obtained fungal isolates from Ras cheese samples were classified in three 
families (Endomycetaceae, Mucoraceae and Trichocomaceae), 6 genus and 13 species as following Geotrichum 
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candidum, Aspergillus ochraceus, A. alliaceus, A. oryzae, A. niger, A. nidulans, Emericella nidulans, A. flavus, A. 
glaucus, A. flavipes, Penicillium sp., Mucor sp. and Rhizopus stolonifer.  

 
Table 4: Fungal frequency contaminated hard cheese Roumy (Ras) Gharbia sample 

% TFC Fungal isolates 
34.87 53 Aspergillus terreus 
65.13 99 Rhizopus sp. 
100 152 Total 

TFC = Total fungal colonies 
 
Mycotoxin contaminated cheeses 
Tested of mycotoxin production contaminated cheese samples  
           All the obtained mycoflora contaminated cheese samples i. e. Aspergillus  flavus, A. niger, A. parasiticus, A.  
terries and Penicillium sp. were tested for producing mycotoxin(s) by using thin layer chromatography (TLC). Data 
were recorded in Table (5). Data in this table show that, only two isolates of Aspergillus parasiticus (No. 19 & 91) 
isolated from semi hard cheese samples (Domty) which collected from Gharbia governorate. A. niger, A. flavus, A.  
terries and Penicillium sp. were negative reaction.  
          Mori et al., 1998; Anstead et al., 1999 and Kontoyiannis, 2002 stated that, Species of Penicillium and 
Aspergillus are common contaminants of cheese. By the searching in the medical references, it was observed that, 
most of these fungi had the ability to human and animal pathogenicity or produced toxins.  Cary, et al., (2005) and 
Frisvad, et al., (2005) reported that, Aflatoxin - producing fungi belong to several Aspergillus species including A. 
flavus and A. parasiticus, the major species of concern for aflatoxin contamination, and other species like A. 
nomius, A. pseudotamarii, A. bombycis, and A. ochraceoroseus. 
 
Table 5: Tested of mycotoxin production associated cheese samples (by TLC) 

Localities  Fungal isolates 
 Gharbia Kalubia  

Romy  Domty Romy Domty 
 

ND 
 

ND 
 
 

ND 

 
 

ND 

Aspergillus  niger 
Aspergillus  flavus 

ND ++ Aspergillus  parasiticus 
 

ND 
 

ND 
Aspergillus  terreus 
Penicillium sp. 

 ++ = Two isolates (No. 19 & 91) gave positive reaction      
  ND: Not detected 
   
Determination of mycotoxin(s) contaminated cheese samples  

Determination of aflatoxions could easily be deduced from the constant retention time compared with the 
standard spiked in the HPLC chromatogram (Fig. 2).  HPLC chromatogram for determination of aflatoxins 
produced by Aspergillus  parasiticus after inoculated artificially and incubated for two weeks at 28 ± 2ºc were 
recorded in Table (6). Data in this table presented that, aflatoxin content with the tested Aspergillus parasiticus 
isolate No. 19 which isolated from semi hard cheese samples Gharbia governorate was found to be produced all 
types of aflatoxins which record 1.2 ng/g of aflatoxin B1, 0.33 ng/g of aflatoxin B2, 1.10 ng/ml of aflatoxin G1 and 
0.35 ng/ml of aflatoxin G2 Fig. (3). While, second isolate of A. parasiticus No.  91 which isolated from semi hard 
cheese Gharbia samples was found to be produced 0.30 ng/ml of aflatoxin B1 and produced 0.50 of aflatoxin G1.  
Neither AFB2 nor AFG2 were detected Fig. (4). The same results were obtained by Bohra, and Purohit, 2003, 
(Frisvad, et al., 2005) and El-Fadaly, et al., 2015 
 
Table 6: Quantitively of aflatoxins associated cheese samples ng/g (by HPLC) 

Total 
 

Concentration of aflatoxin (AF/ng/ml) Type of 
G2 G1 B2 B1 No. Fungus Cheese Location 

2.98 0.35 1.10 0.33 1.2 19 A. parasiticus Domty Gharbia 
0.80 ND 0.50 ND 0.30 91 

   NF = Not detected  
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Fig. 2: Standard spiked in the HPLC chromatogram of aflatoxins AF G1, B1, G2 & B2 

 

 
Fig. 3: HPLC chromatogram of aflatoxins produced by Aspergillus  parasiticus (No.19) isolated from tested cheese 

Gharbia sample 
 

 
Fig. 4: HPLC chromatogram of aflatoxins produced by Aspergillus  parasiticus (No. 91) isolated from tested cheese 

Gharbia sample 
 
Conclusion  
 

Contaminated foods are the source of various food borne conditions due to gastroenteritis in human. The 
consumption of foods could have both positive and negative effect on the part of consumers. Today the emphasis is 
on total quality of food which means that not only food should be nutritionally balanced but should be 
microbiologically safe too. The various sources through which microorganisms gain entry into the foods are micro-
flora present in soil, water, air, present on plant and plant products, present on food utensils and equipments, present 
in animal feeds, present on animal hides, present in intestinal tracts of humans and animals and food handlers. 
Microbiological problems may occur at all stages in the production. Mycotoxin analysis is an important subject with 
social relevance. The most suitable analytical methods respecting accuracy, low detection limits and simple 
procedures for application for the determination of mycotoxins in food products and its derivatives techniques were 
thin-layer chromatography (TLC) and high-performance liquid chromatography (HPLC). 
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