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Abstract

Fungi as a group are some of the most resilient spoilage microorganisms and are capable of overcoming the control
strategies utilized by the food industry. Various fungal propagules are rapidly dispersed by water and air, survive under
extreme conditions, and sustainably increase in biomass. The aim of this study were isolation and identification of
microscopic filamentous fungi from traditional cow cheese. Altogether, 40 samples of Slovak traditional cheese
“Parenica‘“ were examined. The samples included non-smoked and smoked cheese samples. Microscopic fungi were
cultivated on Malt extract agar. Microscopic fungi count was from 1.89 log cfu.g™ to 2.65 log cfu.g™. A total of 129
isolates of microscopic fungi were identified in our study. Alternaria and Penicillium (50%) were the most abundant
microscopic fungi. Also Aspergillus (45%) and Cladosporium (45%) were frequently identified. Alternaria sp.,
Aspergillus niger, Aspergillus sp., Cladosporium sp., Mucor sp., Penicillium sp. and Rhizopus sp. were isolated from
non-smoked and smoked cheese.
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1. Introduction pasteurized milk and standardized bacterial or
fungal inocula have been introduced to ensure
consistent product quality. The market for artisanal

Over the centuries, the cheesemakers have cheeses is growing as consumers seek for organic

optimized production techniques to select the foods with diverse sensory characteristics [1].

natural strains of microorganisms that produced the Cheese ripening is a crucial step in cheese making

best cheeses. Since many traditional cheese making process. The biochemical reaction, including the
methods remain closely guarded family secrets, the protein  degradation, fat hydrolysis and
diversity of microbial populations that have fermentation, catalyzed by residual coagulant, milk
developed in  primitive  cheese  making enzymes and microbiota, reflect the complexity
environments is largely uncharacterized. As the and dynamic of the ripening stage. Beside the milk
cheesemaking has become more industrialized, and environemtal microbiota, the secondary
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microrganisms, including moulds on the surface of
mould-ripened cheese, form their appearance and
flauvor, which is different as that for other cheeses.
The moulds have more complex enzyme
production and the proteolysis and lipolysis of the
cheese during their grow resulting in more
pronounced maturation of moulded cheese
maturing [2].

The composition of fungi in cheese depends on
quality of milk, heat method, temperature, ripening
process, salt content and microbiological
contamination during processing [3]. Growth of
fungi in cheese may lead to spoilage with
production of undesirable flavors, aromas and other
metabolic products. This making cheese unsuitable
for consumption [4]. Some molds could produce
mycotoxins that affect human and animal causing
as gastroenteritis and cancerogenic effect [5,6].
Fungi are eukaryotic, Gram positive, non-acid fast,
heterophilic, non-photosynthetic, osmotrophic, and
saprobic living microbe [7]. Presently, over
250,000 fungi are present in our environment. The
fungi are ubiquitous in distribution, and are found
in the soil, water, and air. The fungi which include
moulds and yeasts are responsible for the spoilage
of milk and milk products [7,8]. Moulds are
filamentous fungi with branching hyphae, multi-
cellular, generally aerobic and grow at a pH range
of 3 to 8. The spores can tolerate harsh
environmental conditions but sensitive to heat
treatment. Acremonium, Alternaria, Aspergillus,
Cladosporium, Curvularia, Fusarium, Mucor,
Penicillium etc., are some of the examples of
moulds [7].

The microbial contamination of milk and milk
products is largely due to unhygienic conditions
and human factors. The type of spoilage fungi
differs widely among dairy products because of the
effects of practices followed in the production,
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formulation, processing, packaging, storage,
distribution and handling. Warm climate and
inadequate refrigeration are the principal causes of
high level of contamination due to fungi. Some
physical defects such as off colour, loss of firmness
and loss of aroma can occur following the spoilage
of milk products by fungi. Moulds and yeasts are
recognized as an important cause of spoilage of
various dairy products.

The contamination of milk products with different
types of fungi particularly of species of Aspergillus,
Fusarium and Penicillium constitute a public health
hazard as these fungi are known to produce
mycotoxins that are injurious to human health [9].

The aim of this study were isolation and
identification of microscopic filamentous fungi
from traditional cow cheese.

2. Materials and methods

2.1. Cheese Samples

The study was conducted from February 2018 to
December 2018. The cheese samples included non-
smoked parenica cheese (n=20) and smoked
parenica cheese (n=20). Additionally, 40 milk
product samples from the western and middle
Slovak producers were collected (Béanovce nad
Bebravou, Liptovsky Mikulas, Cerveny Kamen,
Vazec). Samples were collected in sterilized
sample containers and brought to laboratory with
icebox for microbiological investigation. Samples
were kept in a refrigerator (4+1°C) until the testing
began. The primary dilution of the milk products
was made by adding of 5 g of sample material to 45
ml of 0.89 % sterile saline. Then, the serial
dilutions (1072 to 10*) were done and 100 pl of
each dilution was plated out on to agars.
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Figure 1. Map of Slovak republic (www.google.sk)

2.2. Microbiological analyses of cheese samples
For microbiological analysis, a 5 g of cheese were
diluted in 45 ml of sterile physiological saline
(0.85%) and stirred on a horizontal shaker for 30
min. Later, the dilutions of 102 and 10~ were done
and 0.1 ml of each dilution (102, 10®) was plated
onto Malt extract agar (Oxoid, UK; 0.020 g/,
Centralchem®, Slovakia). Inoculated agars were
incubated at 25 °C for five days. Species were
identified according to the manuals of Samson et al.
[10], Samson and Frisvad [11], Pitt and Hocking
[12].

The isolation frequency (Fr) and relative density
(RD) were calculated for isolates. The isolation
frequency (%) was the percentage of samples of the
species or genus, which had occurred at least once.
The relative density (%) was the percentage of
isolates of the species or genus in sample [13].
Calculations were done according to Gonzélez et
al. [14]:

Fr (%) = (ns/ N) x 100;
RD (%) = (ni / Ni) x 100
Where: ns — number of samples within a species or
genus; N — total number of samples; ni — number of

isolates of species or genus; Ni — total number of
isolated fungi.
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3. Results and discussion

Fungi is a causative agent of spoilage of foods
during the storage. Fungi not only change the
sensory appearance of product, but also affect it
nutritive value making the product unsuitable for
human consumption. Fungi are capable to produce
mycotoxins. Growth of fungi during ripening and
distribution is on a common problem for milk
producing industry. Fungal spoilage of cheese may
continue during consumer’ srefrigeration storage.
Penicillium and Aspergillus were described as the
common contaminants of cheese [15].

The microscopic fungi count ranged from 1.89 log
cfu. gt to 2.65 log cfu/g. A 129 strains of
microscopic fungi were isolated in this study.
Alternaria and Penicillium were the most abundant
and their frequency was 50%. Aspergillus sp.
(45%) and Cladosporium (45%) were also widely
distributed but with lesser relative density. The
number of fungal isolates from cow traditional
cheese produced in Slovakia is shown in Table 1.
El-Fadaly [16] classified the isolated fungal strains
in three families (Endomycetaceae, Mucoraceae
and Trichocomaceae) with 6 genus and 13 species:
Geotrichum 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. Alternaria, Aspergillus, Cladosporium,
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Eurotium, Fusarium, Mucor, Penicillium and

Phoma were among the most abundant fungi in
cheese [30].

Table 1. Fungi identified in Slovak cow cheese

Fungal taxa No. Fr RD

Alternaria sp. 33 50.00 25.58
Aspergillus niger 10 25.00 7.75
Aspergillus sp. 15 45.00 11.63
Cladosporium sp. 15 45.00 11.63
Mucor sp. 10 15.00 7.75

Penicillium sp. 34 50.00 26.36
Rhizopus sp. 12 25.00 9.30

Total isolates 129

Aspergillus oryzae was isolated from Iranian
commercial cheese (Caspian cheese) and from
spoiled cheese by Ando et al., [17] and Sharma et
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al., [18]. Abdel-All et al., [19], Santi et al., [20] and
Ando et al., [17] isolated A. nidulans from Gouda,
Fossa cheese and Caspian cheese, respectively.
Penicillium was isolated from Ras cheese,
Norwegian semi-hard cheeses, Jarlsberg cheeses,
white cheese, Kuflu cheese, Fossa cheese [15, 19,
21-27]. Penicillium roqueforti and P. commune
were isolated from spoiled Cheddar cheese [28]
and P. crysogenum and P. citrinum from Iranian
commercial cheese (Caspian cheese) [17].

Ando et al., [17] isolated Mucor hiemalis, M.
javanicus and M. roxianus from Iranian
commercial cheese (Caspian cheese). Also,
Cheong et al., [29] reported that, the moulds as
Penicillium  solitum,  Aspergillus  versicolor,
Cladosporium herbarum, Mucor circinelloides and

Geotrichum candidum could rise the public health
concern.

Figure 2. Microscopic fungi isolated from Slovak traditional cheese

4. Conclusions

In our study, the microscopic fungi were isolated
from smoked and non-smoked Slovak cow cheese.
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A total of 129 isolates of microscopic fungi were
isolated with four families and six species. Mostly

isolated fungi species from cheese were Alternaria
and Penicillium.



Kaéaniova M. et al./Scientific Papers: Animal Science and Biotechnologies, 2019, 52 (2)

Acknowledgements

Work was supported by the grants APVV-16-0244
"Qualitative factors affecting the production and
consumption of milk and cheese".

References

1. Grappin, R., Beuvier, E., Possible implications of
milk pasteurization on the manufacture and sensory
quality of ripened cheese, International  Dairy
Journal, 1997, 7, 751-761

2. Hayaloglu, A. A., Kirbag, S., Microbial quality and
presence of moulds in Kuflu cheese., International
Journal Food Microbiology, 2007, 115, 376-380

3. Torkar, G.K., Teger, G.S., The presence of some
pathogenic microorganisms, yeasts and moulds in
cheese samples produced at small dairy processing
plants. Acta Agriculture Slovenia Journal, 2006, 88, 37-
51

4. Banjara, N., Suhr, M.J., Hallen, A., Heather, E.,
Diversity of yeast and mould species from a variety of
cheese types. Faculty Publications in Food Science and
Technology, 2015, http://digitalcommons.unl.edu/
foodsciefacpub/140/

5. Dalie, D.K.D., Deschamps, A.M., Richard, F., Lactic
acid bacteria potential for control of mold growth and
mycotoxins, Food Control, 2010, 21, 370-380

6. Garcia, D., Ramos, A.J., Sanchis, V., Marin, S.,
Predicting mycotoxins in foods, Food Microbiology,
2009, 26, 757-769

7. Pal, M., Veterinary and Medical Mycology. 1% ed.
New Delhi, India, Indian Council of Agricultural
Research, 2007, p. 401

8. Pal, M., Jadhav, V.J. 2013.Microbial contamination
of various India milk products, Beverage and Food
World, 2013, 40(12), 43-44

9. Pal, M., Spoilage of Dairy Products due to
Fungi, Beverage and food world, 2014, 41(7), 37-40
10. Samson, R.A., Frisvad, J.C., Polyphasic taxonomy
of Penicillium subgenus Penicillium: new taxonomic
schemes and mycotoxins and other extrolites, Utrech,
Centraalbureau voor Schimmelcultures, 2004, 260 p.
11. Samson, R.A., Hoekstra, E.S., Frisvad, J.C.,
Filtenborg, O., Introduction to food- and airborne fungi.
6th revised ed. (with some corrections), Utrecht,
Netherland, Centraalbureau voor Schimmelcultures,
2002, 389 p.

12. Pitt, J.1., Hocking, A.D. Fungi and Food Spoilage,
3rd ed. London, Springer, 2009, 519 p.

13. Gautam, A., Sharma, S., Bhadauria, R., Detection of
toxigenic fungi and mycotoxins in medicinally
important powdered herbal drugs, The Internet Journal
of Microbiology, 2009, 7(2), p. 1-8

14. Gonzélez, H.H.L., Martinez, E.J., Pacin, A., Resnik,
S.L. 1999. Relationship  between  Fusarium

98

graminearum and Alternaria alternata contamination
and deoxinivalenol occurrence on Argentinian durum
wheat, Mycopathologia, 1999, 144(2), 97-102

15. Gandomi, H., Misaghi, A., Basti, A.A., Bokaei, S.,
Khosravi, A., Abbasifar, A., Javan, AJ., Effect of
Zataria multiflora Boiss. essential oil on growth and
aflatoxin formationby Aspergillus flavus in culture
media and cheese, Food and chemical toxicology, 2009,
47, 2397-2400

16. El-Fadaly, H.M., M. El-Kadi, S.M., Hamad, M.N.,
Habib, A.A., Isolation and Identification of Egyptian
Ras Cheese (Romy) Contaminating Fungi during
Ripening Period, Journal of Microbiology Research,
2015, 5(1), 1-10

17. Ando, H., Hatanaka, K., Ohata, 1., Kitaguchi, Y.Y.,
Kurata, A., Kishimoto, N., Antifungal activities of
volatile substances generated by yeast isolated from
Iranian commercial cheese, Food Control, 2012, 26,
472-478

18. Sharma, J., Singh, A., Kumar, R., Mittal, A., Partial
purification of an alkaline protease from a new strain of
Aspergillus oryzae AWT 20 and its enhanced
stabilization in  entrapped Ca-alginate beads,
International Journal of Microbiology, 2013, 2(2), 1-14
19. Abdel-All, S. M, Abd-EI-Ghany, M.A., Motawee,
M.M., Inhibition of Aspergillus growth and aflatoxins
production in some dairy products. The 3ed annual
conference of quality education development in Egypt
and the Arab region to achievement the requirements of
job markets in the globalization age (strategic vision),
Faculty of Specific Education Mansoura University,
2008, 1108-1120

20. Santi, M.D., Sisti;, M., Barbieri, E., Piccoli, G.,
Brandi, G., Stocchi, V., A combined morphologic and
molecular approach for characterizing fungal microflora
from a traditional Italian cheese (Fossa cheese),
International Dairy Journal, 2010, 465-471

21. Hassan, H.N., El-Deeb, S.A., The inhibitory effect
of water and acetone extraction of certain plants as anti-
fungal agents on growth and aflatoxins production by
molds and yeast isolated from cheese ripening rooms,
Journal of Agricultural Research, 1988, 14, 162-171
22. El-Deeb, S.A., Kheadr, E.E., Zaki, N., Shoukry,
Y.M., Formation and the penetration of aflatoxin in
experimental cheese by Aspergillus parasiticus,
Egyptian Journal of Food Science, 1992, 15-20

23. Cathrine, F.K., Skaar, I., Mould growth on the
Norwegian semi-hard cheeses Norvegia and Jarlsberg,
International Journal of Food Microbiology, 2000, 62,
133-137

24. Kure, C.F., Wasteson, Y., Brendehaug, J., Skaar, 1.,
Mould contaminants on Jarlsberg and Norvegia cheese
blocks from four factories, International Journal of Food
Microbiology, 2001, 70, 21-27

25. Nasser, L.A., Fungal contamination of white cheese
at the stage of consumption in Saudi Arabia, Pakistan
Journal of Biological Sciences, 2001, 4(6), 733-735



Kaéaniova M. et al./Scientific Papers: Animal Science and Biotechnologies, 2019, 52 (2)

26. Florez, A.B., Martin, P.A., Diaz, T.M.L., Mayo, B.,
Morphotypic and  molecular identification  of
filamentous fungi from Spanish blue-veined Cabrales
cheese and typing of Penicillium roqueforti and
Geotrichum candidum isolates, International Dairy
Journal, 2007, 17, 350-357

27. Anwar, A., Sabah, Y., The components effect of
cinnamon oil extracted in inhibition of isolated molds
from Kashkawan cheese, Damascus Journal of
Agricultural Science, 2010, 26(2), 287-300

99

28. Taniwaki, M.H., Hocking, A.D., Pitt, J.L., Fleet,
G.H., Growth of fungi and mycotoxin production on
cheese undermodified atmospheres, International
Journal of Food Microbiology, 2001, 68, 125-133

29. Cheong, E.Y., Sandhu, L.A.., Jayabalan, J., Le,
K.T.T., Nhiep, N.T.., Ho, H.T.M.., Zwielehner, J.,
Bansal, N., Turner, M.S., Isolation of lactic acid bacteria
with antifungal activity against the common cheese
spoilage mould Penicillium commune and their potential
as biopreservatives in cheese, Food Control, 2014, 46,
91-97.



