
Altayyar et al, I. J. of Appl. Med. and Bio. Res. Vol 1 (1), 2016: p 27-32. 

  

27 
 

 
ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  

Isolation and Identification of Soil Keratinophilic Fungi from Different 

Area in South of Libya  
Ibrahim Ali Altayyar

1
,
 
Nazar Abdalazeem Osman

2
, Mohamed Farge Elbreki

1
, Hanan Ali 

Ibrahim
1
, Aishah Aboalasad

1
, Aminah Barkah

1
 and Nwal Almahdi

1 

 

1
Department of Medical Laboratory Sciences, Faculty of Engineering and Technology, Sebha University, Libya. 

 2
Ahfad Center for Science and Technology, Ahfad University for Women, Omdurman, Sudan. 

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  

Abstract 

Keratinophilic fungi are environment worldwide fungi that degrade keratinous substrates to 

components of low molecular weight; they belong to Hyphomycetes and several other taxonomic 

groups. The objective of this study is to assessing the frequency of Keratinophilic fungi, potentially 

pathogenic fungi from different area at south Libya. 

Thirty nine soil samples were sterile inoculated in sterile petri dishes were half filled with 

approximately 40-50 g of soil for each sample. Hair baiting technique was used for isolating the fungi. 

Plates were then incubated at 28±20 ºC for a period of 3-4 weeks. 

A total of 136 strains of different Keratinophilic fungi were isolated; Keratinophilic fungi were 

classified into 10 species belonging to 6 genera, Aspergillus species represent the highest occurrence 

of isolated. In conclusion, this study is the first of its kind in the south Libya, high incidence of 

Aspergillus species in the soil of the south Libya finding of public health significance. 
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Introduction 

Keratinophilic fungi are found worldwide in 

environment that degrades keratinous 

substrates to components of low molecular 

weights; they belong to Hyphomycetes and 

several other taxonomic groups. Hyphomycetes 

include dermatophytes and a variety of non-

dermatophytic Keratinophilic fungi. 
_________________________________________________________
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Dermatophytes group are anthropophilic or 

zoophilic in their natural habitat, they cause 

superficial cutaneous infections of keratinized 

tissues (skin, hair and nails) of humans and 

animals [1, 2]. 

Keratins are divided into two types. α-Keratin 

in the form of folder chain, present in wool, 

hair, and horn and β-Keratin in the form of 

polypeptide chain, present in feather [3].  
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Soil provides a heterogeneous and complex 

environment for all soil inhabitants; it is main 

reservoir of different types of fungi. Soil is 

good source of Keratinophilic fungi and the 

probability of the incidence of such fungi 

increases manifold if it is rich in keratinous 

materials [4]. 

The 'hair baiting' technique initially developed 

by R Vanbreuseghem, a Belgian mycologist in 

1952. A number of modifications have been 

developed later, but the basic principle remains 

the same i.e. use of natural keratin substrate as 

baits to recover these fungi from soil [5]. 

Surveys conducted in several countries in 

different parts of the world have demonstrated 

that the occurrence of a variety of 

keratinophilic fungi e.g.  (Egypt [6], Australia 

[7], Palestine [8], Spain
 
[9], India

 
[10], Korea

 

[11], Iran
 
[12], Kuwait

 
[13] and Malaysia

 
[14]) 

So far, no data are available on the on the 

prevalence of keratinophilic fungi in south of 

Libya to date is not available.  

The aim of this study was to assess the 

frequency of Keratinophilic fungi, in various 

soil samples collected from different area at 

south of Libya. 

 

Material and Methods 

Collection of samples 

A Total 39 soil samples were collected 

randomly from different area in south of Libya 

during the period January-Jun 2013. Samples 

were collected from the superficial layer with 

depth ranged less than 10 cm in sterile labeled 

polyethylene bags by sterile disposable spoon 

and transferred immediately to the laboratory 

for processing. Sterile horse hair bait technique 

was applied to isolate Keratinophilic fungi 

from soil. 

Isolation and Identification of Keratinophilic 

Fungi 

Different sterile petri dishes were half filled 

with approximately 40-50g of soil for each 

sample. Hair baiting technique design by 

Larone [15] was used for isolating the fungi. 

Sterilized distilled water was added to provide 

moisture to the soil with varied amount 

depending on the sample moisture content. 

Then small pieces of sterilized horse hair were 

distributed on the surface of soil. The plates 

were then incubated at 28±20 ºC for a period of 

3-4 weeks. 

The plates were examined for any fungal 

growth on the hair bait regularly. A small part 

of growth was picked up and examined by 

normal slain or Lactophenol cotton blue wet 

mount preparation microscopically. Sabouraud 

dextrose agar media containing 

chloramphenicol were used for isolation, 

purification and identification of the fungal 

growth. 

Identification of fungal culture was done on the 

bases of their macroscopically and 

microscopically characteristics according to the 

microbiology manuals and atlases [15-18]. 
 

 

Results 

One hundred and thirty six fungal colonies 

were isolated and identified from all collected 

soil samples during the study period. The 

numbers of colonies were ranged between 4-12 

(5.7) colonies per each plate. 136 different 

fungal strains were isolated with rang between 

1-6 (3.8) strains per plate (Table. 1). 

A total of 136 strains of different 

Keratinophilic fungi were isolated from 39 soil 

samples, the isolated Keratinophilic fungi were 

classified into 6 species. 
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Aspergillus species represent the highest 

occurrence of isolated Keratinophilic fungi 

with 58.9%, other isolates were;  Acremonium 

spp 14.8%, Chrysosporium spp 8.9%, 

Trichoderma spp 5.8%, unknown mold 5.8% 

and minimum in Microsporum spp 2.9%, 

Mucor spp 2.9% (Table. 2). 

Aspergillus species distributed (Table 3) as 

(A.niger 37.5%, A.nidululans 35%, A.fumigatus 

15%, A.flavus 8.8%,  A.terreus3.7%).  

 

   Table 1: Number of isolated fungal colonies  and strains. 

 Number of colonies/ single plate Number of strains/ single plate 

Rang 4-12 1-6 

Average 5.7 3.8 

 

Table 2: Number and percentages of isolated fungal species 

Percentage Number Fungal species 

58.9% 80 Aspergillus spp. 

14.8% 20 Acremonium spp. 

8.9% 12 Chrysosporium spp. 

5.8% 8 Trichoderma spp. 

5.8% 8 Unknown mold 

2.9% 4 Microsporum spp. 

2.9% 4 Mucor spp. 

 

 

Table 3: Number and percentages of isolated Aspergillus spp 

 Aspergillus species  Number Percentage  

A.niger 30 37.5% 

A.nidululans 28 35% 

A.fumigatus 12 15% 

A.flavus 7 8.8% 

A.terreus 3 3.7% 
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Discussion 

Soils enriched with keratin substrate like hair, 

feathers, horn, hoofs and skin which is extreme 

resistance to biological attack and represent 

good reservoir of Keratinophilic fungi as well 

as dermatophytes. These fungi having a good 

ability to cause human infections and attract 

interest of the researchers in the soil mycoflora 

that can degrade keratinized residues [19, 20]. 

The present study investigated large number of 

soil samples for the presence of Keratinophilic 

fungi and represents the first study of its kind 

in south of Libya.  

Our study showed that, Aspergillus species 

were the  highest  isolated 58.9%, other genera 

were included; Acremonium spp 14.8%, 

Chrysosporium spp 8.9%, Trichoderma spp 

5.8%, unknown mold5.8% and minimum in 

Microsporum spp 2.9% and Mucor spp 2.9%. 

Keratinophilic fungi can be different species in 

different countries dependent on nature of soil 

and environment [21]. Several reports in agree 

with our founding indicated that, Aspergillus 

species are among the most prevalent 

Keratinophilic fungi in the soils [21-23].  

Our results are agree with Kumari et al [24] 

who isolated 46 fungi from 40 different soil 

samples included;   Cunninghmella, Fusarium, 

Aspergillus, Rhizopus, 

Pennicilium and Paecilomyces. 

Acremonium, Pseudoallescheria boydis and 

other pathogenic fungi were isolated from 

Indian soil [25, 26].
 
  

The high occurrence of Keratinophilic fungi 

especially Chrysosporium spp in the different 

countries support the fact that these species are 

able to tolerate the high temperature of this 

region which is about 45 ± 2 Cº in summer. In 

our isolates only 8.9% was Chrysosporium spp. 

Shadzi et al and his colleague isolated 214 

Keratinophilic fungi from the soil of schools 

and parks in Iran, of which Chrysosporium 

keratinophilum was the most frequent [27].  

El-Said et al studied dermatophytic and 

keratinophilic fungi associated with the hair of 

goat and sheep in Libya and they found that, 

Chrysosporium was the most frequent genus 

and emerged in 92% and 96% of the total 

isolates, respectively [28]. 

Ali Zarei et al and Kachuei et al tested soil for 

dermatophytes and related Keratinophilic fungi 

in Iran and they reported that, Chrysosporium 

spp was the most common Keratinophilic 

fungus which partial agree with our results [12, 

29].  

Other study in agree with our finding done by 

Ali-Shtayeh, who reported that Chrysosporium 

spp was the highest isolated Keratinophilic 

fungi in school playgrounds in the Nablus area 

[30].  

Itisha Singh screened Keratinolytic fungi in soil 

of Himachal Pradesh and isolated different type 

of Keratinolytic fungi including, 

Chyrosoprium, Acremonium, Microsporum, 

Malbranchea and Trichophyton were 

represented by 15, 8, 7, 6 and 4 species 

respectively [31].
 
 

Ritesh Kumar and his colleague investigated 

Keratinophilic fungi from garbage waste soils 

in India and they isolated various type of fungi 

which include; Penicillium chrysogenum 

(15.62%), Aspergillus niger and Rhizopus 

stolonifer (14.06%), Trichoderma harzianum 

(12.50%), Fusariun oxysporum (10.94%), 

Aspergillus spp (7.81%), Aspergillus flavus and 

Curvularia lunata (5.97%), Penicillium spp 

(5.81%) and Chrysosporium spp (4.69%) [32]. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=El-Said%20AH%5Bauth%5D
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Their finding similar to our result with slight 

differ in the species and there percentage, and 

that can explain by different in the nature of 

soil from almost desert in south of Libya and 

other area of the world. Mucor spp were the 

lowest in our isolates, few other studies were 

reported Mucor spp in there founding [33, 34]. 

 

Acknowledgment 

The authors are extremely thankful to the 

Principal of Sabha University and to the all 

family of Department of Medical Laboratory 

Sciences, Faculty of Engineering and 

Technology for providing facility to complete 

this research work. 

Reference 

1. Gugnani HC (2000). Non-dermatophytic 

filamentous keratinophilic fungi and their role in 

human infections. In: Kushwaha RK, Guarro J, 

editors. Biology of dermatophytes and other 

keratinophilic fungi. Bilbao: Berekintza; 109–14. 

2. DeHoog GS, Guarro J, Gene J and Figueras MJ 

(2000). Atlas of Clinical Fungi. Centraalbureau 

voor Schimmelcultures, Utrecht, The Netherlands / 

Universitat Rovirai Virgili. Spain. 

3. Kannahi M and Ancy RJ (2012). Keratin 

degradation and enzyme producing ability of 

Aspergillus flavus and Fusarium solani from soil. 

J. of. Chem. and Pharm. 4 (6): 3245-3248.  

4. Marchisio VF (2000). Keratinophilic fungi: their 

role in nature and degradation of keratinic 

substrate. In: Kushwaha RKS, Guarro J (eds.) 

Biology of Dermatophytes and other Keratinophilic 

Fungi. Revista Iberoamericana de Micologia, 

Spain, Bilbao. 86-92. 

5. Sharma R and Rajak RC (2003). Keratinophilic 

Fungi: Nature's Keratin Degrading Machines! Their 

Isolation, Identification and Ecological Role.  

Resonance, 8 (9), 28-40. 

6. Abdel-Hafez A and El-Sharouny HMM. (1987). 

Seasonal fluctuations of fungi in Egyptian soil 

receiving city sewage effluents. Cryptogamia, 8: 

235–249. 

7. Aleer Rose MC (1980). Investigation of 

Keratinophilic Fungi from soils in Western 

Australia-premilinary survey. Mycopathologia. 72: 

155-165. 

8. Ali-shtayeh MS (1989). Keratinophilic Fungi on 

sheep hairs from the west bank of Jordan. 

Mycopathologia, 106: 96-101. 

 

 

 

 

9. Clavo A, Vidal M and Guarro J (1984). 

Keratinophlic fungi fromurban soils 

of Barcelona, Spain. Mycopathologia 85:  145-

147. 

10. Pandey A, Agrawal GP and Singh SM 

(1989).  Pathogenic fungi in soils of Jabalpur, 

India. Mycoses.33:  116-125. 

11.  Lee MJ, Park JS, Chung H, Jun JB and Bang 

YJ (2011). Distribution of Soil Keratinophilic 

Fungi Isolated in Summer Beachesof the East Sea 

in Korea. Korean J. Med Mycol. 16(2):  44-50.  

12. Mahmoud abadi AZ and Zarrin M (2008). 

Isolation of Dermatophytes and Related 

Keratinophilic Fungi from the Two Public Parks in 

Ahvaz. Jundishapur Journal of Microbiology, 1, 

20-23. 

13. Al-Musallam AA (1989).   Distribution of 

Keratinophilic fungi indesert soils of Kuwait. 

Mycoses. 32:  296-302. 

14. Soon SH (1991).   Isolation of 

Keratinophilic fungi from soils in Malasia. 

Mycopathol . 113:  155-158.    

15. Larone DH (1987). Medically Important Fungi (A 

Guide to Identification). Am. Soc. of Mic. 

Washington, D.C. 

16. Conant NF, Smith DT, Baker RD, Callaway JL 

and Martin DS (1959). Mycology of 

dermatomycoses. In: Manual of Clinical Mycology, 

Philadelphia: W.A. Saunderscompany. 329 - 352. 

17. Forbes BA, Sahm DF and Weissfeld AS (2002). 

Laboratory methods in basic mycology. Bailey & 

Scott’s Diagnostic Microbiology (Eleventh 

edition).Mosby, Inc.711-797. 

18. Frey D, Oldfield RJ and Bridger RC (1979). A 

Color Atlas of Pathogenic Fungi. Wolf Medical 

Publications Ltd. 

http://link.springer.com/journal/12045
http://link.springer.com/journal/12045/8/9/page/1


Altayyar et al, I. J. of Appl. Med. and Bio. Res. Vol 1 (1), 2016: p 27-32. 

  

32 
 

19. Marchisio VF (2000). Keratinophilic fungi: their 

role in nature and degradation of keratinic 

substrate. In: Kushwaha RKS, Guarro J (eds.) 

Biology of Dermatophytes and other Keratinophilic 

Fungi. Revista Iberoamericana de Micologia, 

Spain, Bilbao. 86-92. 

20.  Ajello L (1974). Natural history of dermatophytes 

and related fungi. Mycopathologia et Mycologia 

applicata. 53:93-110. 

21. Irum F, Suhail M and Abro H (2007). 

Keratinophilic Fungi from the Soil of District 

Jamshoro, Sindh, Pakistan. Pak. J. Bot., 39(4): 

1377-1382. 

22. Mini KD, Mathew J, Mini SS and Paul K (2012). 

Keratinophilic fungal diversity of soil from 

Ernakulam and Thrissur districts - Kerala. Euro. J. 

Exp. Bio., 2 (4):1261-1264. 

23. Al-Humiany AA (2010). Opportunistic Pathogenic 

Fungi of the House Dust in Turubah, Kingdom of 

Saudi Arabia. Australian Journal of Basic and 

Applied Sciences, 4(2): 122-126. 

24. Kumari GR, Mahrora S and Rao PS (2005). 

Prevalence of non Keratinophilic fungi in the soil. 

Indian J Med Microbiol; 23:144-5.   

25. Gugnani HC and Shrivastava JB (1972). 

Occurrence of pathogenic fungi in soil. Indian J 

Med Res; 60:40-47.   

26. Pankajlakshmi VV and Taralalakshmi VV 

(1984). Mycetoma in the tropics. Indian J Pathol 

Microbiol; 27:233-8.   

27. Shadzi S, Chadeganipour M and Alimoradi M 

(2002). Isolation of keratinophilic fungi from 

elementary schools and public parks in Isfahan, 

Iran. Mycoses; 45:496-9.    

28. El-Said AHM, Sohair TH and El-Hadi AG
 

(2009).  Fungi Associated with the Hairs of Goat 

and Sheep in Libya. Mycobiology; 37(2): 82–88. 

29. Kachuei R, Emami M, Naeimi B and Diba K 

(2012). Isolation of Keratinophilic Fungi from soil 

in IsfahanProvince, Iran. Journal de Mycologie 

Médicale.  22, 8—13. 

30.  Ali-Shtayeh MS (1989). Keratinophilic fungi of 

school playgrounds in the Nablus area, West Bank 

of Jordan. Mycopathologia 106: 103-108. 

31.  Itisha S (2014). Acremonium, Chrysosporium and 

Related Keratinolytic Fungi in Soil of Himachal 

Pradesh. International Journal of Pharmaceutical 

& Biological Archives; 5(1): 45– 48. 

32.  Kumar R, Mishra R, Maurya S and Sahu HB 

(2013). Isolation and identification of keratinophilic 

fungi from garbage waste soils of Jharkhand region 

of India. European Journal of Experimental 

Biology, 2013, 3(3):600-604. 

33.  Filipello Marchisio V, Curetti D, Cassinelli C 

and Bordese C (1991). Keratinolytic and 

keratinophilic fungi in the soils of Papua New 

Guinea. Mycopathologia. 1991 Aug; 115(2):113-9. 

34. Itisha S and Kushwaha RKS (2010). 

Dermatophytes and Related keratinophilic Fungi in 

Soil of Parks and Agricultural Fields of Uttar 

Pradesh India. Indian J Dermatol; 55(3): 306–308. 

 

 

http://www.ncbi.nlm.nih.gov/pubmed/?term=El-Said%20AH%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sohair%20TH%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=El-Hadi%20AG%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Filipello%20Marchisio%20V%5BAuthor%5D&cauthor=true&cauthor_uid=1723786
http://www.ncbi.nlm.nih.gov/pubmed/?term=Curetti%20D%5BAuthor%5D&cauthor=true&cauthor_uid=1723786
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cassinelli%20C%5BAuthor%5D&cauthor=true&cauthor_uid=1723786
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bordese%20C%5BAuthor%5D&cauthor=true&cauthor_uid=1723786
http://www.ncbi.nlm.nih.gov/pubmed/1723786
http://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20I%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kushwaha%20RK%5Bauth%5D

