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ISOLATION OF KERATINOLYTIC FUNGI FROM SOIL
SAMPLES OVERCAST BY PRESENCE OF CHICKEN

JAROSLAVA KACINOVA, DANA TANCINOVA!

SUMMARY: Keratinophilic fungi are an important group of fungi that occurred
in soil. The aim of this study was to isolate and identify keratinolytic fungi from
the 10 soil samples overcast by presence of chicken from Slovakia. Isolation of the
fungiwas performed by hair bait technique. The isolated colonies were identified by
morphologic feature of macro- and microconidia. The isolated keratinolylic fungi
were classified into 10 species belonging to 6 genera. From the fotal of 123 isolates
of keratinolytic fungi represents Chrysosporium keratinophilum 39 (31.7%),
Trichophyton ajelloi (30.1%), Myceliophthora vellerea (10.6%), Trichophyton
terrestre and Chrysosporium evolceanui (6.5%), Chrysosporium fluviale (5.7%),
Microsporum gypseum (4.1%), Arthroderma uncinatum (2.4%), Purpureocillium
lilacinum (1.6%), Chrysosporium indicum (0.8%). Most of the fungi (96 isolates)
were isolated from the soils with the pH range of 7 to 8.
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INTRODUCTION

Keratins are valuable but unavailable fibrous animal proteins. They are components
of a range of by-products occurring especially abundantly in slaughterhouses and meat
and poultry plants: skin remains, bristle, animal hair, horns and hooves, feathers etc.
(Korniltowicz-Kowalska and Bohacz, 2011). Keratins, which are among the hardest-to-
degrade animal proteins, are the major component proteins in poultry feathers and are
characterized by a tightly packed form in a- helixes and 3 sheets with a high degree of
disulphide bonds (Yasushi etal., 2009). Keratinolytic fungi specialize in the decomposition
ofkeratin, being the main component of keratinous substrata. Keratinophilic fungi
associate keratinolytic fungi, utilizing non-protein components of the substrata or the
products of keratin decomposition (Ulfig, 2005). Soil is rich in keratinous components
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which are most conducive for the growth and occurrence of keratinophilic fungi (Jain and
Sharma, 2012). Rich keratinous materials in soil are the most reason of high incidence of
keratinophilic fungi (Zarrin and Haghgoo, 2011). The prevalence of these fungi depends
on different factors, such as the presence of creatinine in the soil, pH, and geographical
location (Deshmukh and Verekar, 2006). The process of keratin decomposition has also
been found to be very fastin soil and it plays a very important role in energy transformation
and nutrient cycling in soil (Kushwaha, 2000).

The aim of this study was to isolate and identify keratinolytic fungi from the soil
samples overcast by occurrence of chicken.

MATERIAL AND METHODS

Isolation of keratinolytic fungi from soils overcast by occurrence of chicken:
A total of 10 samples were taken from different location from Slovakia (Table 1).
Keratinophilic fungi were isolated by the hair-baiting method (Vanbreuseghem, 1952).
For the isolation of keratinophilic fungi, only the superficial layer 5 cm of the humus
horizon was used. Soil samples were poured into Petri dish (up to 10 subsample), 1 sample
= 10 subsamples. Based on soil moisture, we applied 10 mL cykloheximid 500 mg/L
+ 50 mg/L chloramphenicol solutions. As bait were applied 10 fragments of sterilized
horschair on a Petri dish. Cultivation was carried out at 25+1°C for 2 — 3 months (every
week check if any growth does occur on the fragments). The pH of each soil sample (25
g) was measured using a pH meter (Sentron), after dilution in sterile distilled water 125
ml with 10 minutes of agitation.

Table 1. Overview of studied soil samples

Soil samples Locality pH soil
1 Trnava 1 6.4
2 Trnava 2 8.1
3 Nitra 1 8.4
4 Nitra 2 6.7
5 Smolenice 7.5
6 Pezinok 8.6
7 Nové Zamky 6.4
8 Michalovce 1 7.7
9 Michalovce 2 7.1
10 Michalovcee 3 7.7

Isolation of the keratinolytic fungi from colonized hair fragments:Potato
Dextrose Agar (PDA) (Conda, Spain) was prepared and 100 uL of the antibiotic solution
(chlortetracycline/chloramphenicol) was applied on the surface and evenly spread.
Solution (chlortetracycline/chloramphenicol) was prepared: 100 mg/L + 100 mg/L
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osmotic water, sterilization at 120°C for 15 min. The mycelium was transferred from
a fragment colonized hair into the PDA plate with antibiotic solution. We did three /
four lines on plate (scars) to be sure that the contaminating fungi will be well separated
from the keratinophillic fungi. The cultivation temperature for PDA plates was 25+1°C,
darkness, 4 — 6 days, until colonies appeared. Cultures were transferred to 2% Sabouraud
Glucose Agar (SGA) (Conda, Spain) for identification. These plates were incubated at
25+1°C for 7 days and then were used for identification.

Identification of keratinolytic fingi:The identification of the resulting
keratinophilic and keratinolytic fungi was based on their phenotypic characteristics
according to De Hoog et al. (2000), Domsch et al. (1980) and Van Oorschot (1980).

RESULTS AND DISCUSSION

All off tested samples were positive on the keratinolylic fungi. Keratinolytic
fungi belong to 10 species representing 6 different genera (Table 2). A total diversity of
keratinolytic fungi recovered in this study accounted 123 isolates. The most common
isolates were Chrysosporium keratinophilum (31.7 %), Trichophyton ajelloi (30.1 %) and
Moyceliophthora vellerea(10.6 %).

Table 2. Frequency of keratinolytic fungi 1solated from soil samples in free-
range chicken

Isolates
Species - %
Arthroderma uncinatum 3 24
Chrysosporium evolceanui 8 6.5
Chrysosporium fluviale 7 5.7
Chrysosporium indicum 1 0.8
Chrysosporium keratinophilum 39 31.7
Microsporum gypseum 5 4.1
Myceliophthora vellerea 13 10.6
Purpureocillium lilacinum 2 1.6
Trichophyton ajelloi 37 30.1
Trichophyton terrestre 8 6.5
Total 123 100
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From the total 123 isolates of keratinophilic fungi represents Chrysosporium
keratinophilum(39 isolates), which represent 31.7 %. Most Chrysosporium species are
keratinophilic fungi, living on remains of hairs and feathers in soil (De Hoog et al.,
2000). Chrysosporium keratinophilum and Chrysosporium queenslandicum are geophilic
keratinolytic species (BSL-1). Chrysosporium keratinophilum was repeatedly isolated
from onychomycoses and superficial infections and Chrysosporium queenslandicum was
isolated from skin and nail infections (Reboux et al., 2005).Chrysosporium species are the
most common keratinophilic fungi isolated from soil in many parts of the world (Shadzi et
al., 2002; Deshmukh, 2002; Papini, 1998). Labuda et al. (2008) isolated (Chrysosporium
europae, Chrysosporium fluviale and Chrysoporiumminutisporosum) from the soil and
children’s sandpit samples in city park of Nitra and Nova Baiia (Slovakia).Chrysosporium
synchronumwas isolated by Labuda et al. (2009) as rediscovered in Slovakia. Microscopic
fungi, namely Chrysosporium zonatum, Malbranchea cinnamomea and Myceliophthora
thermophila were also isolated by Labuda et Kainova (2007) from compost and sludge
samples from two different locations in Slovakia.

Trichophyton ajelloiwhich represent 37 isolates (30.1%)is a geophilic fungus
with a worldwide distribution. It cause infections in human and animals, but they are not
often reported.

Microsporum gypseum which represent 5 isolates (4.1%) is geophilic fungus.
This species is worldwide in distribution. The fungus also infects a variety of animals.
The species produces tinea corpris and tinea capitis (Howard, 2003). Microsporum
gypseum was isolated from park soils in Gorgan, north of Iran (Malek et al., 2013) and
this species was more frequent than other keratinophilic fungi (22.96%).

Two species,M. gypseum and T. ajelloi, seem to possess the highest potential
to digest keratinous materials regardless of the type of substrate (Blyskal, 2009). Many
factors impact the degree of material biodeterioration, including microbial metabolic
products, i.c., enzymes, acids, and pigments; chemical composition of the material
and whether or not additional substances, such as dyes, are contained in the materials;
moisture content and its accessibility to microorganisms; history of the material and its
age; and local microclimate: availability of oxygen and light, temperature, and relative
humidity (Blyskal, 2009).

Table 3. Keratinolytic fungi isolated from soil samples with different pH

pH
Fungal genus 6-7 7-8 8-9

(n) (n) (n)
Arthroderma 0 3 0
Chrysosporium 0 46 9
Microsporum 0 5 0
Myceliophthora 3 10 0
Purpureocillium 0 2 0
Trichophyton 12 30 3
Total 15 96 12

n= number 1solates.
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In this study, all 123 keratinolytic fungi were isolated from the soils with pH
between 6 and 9 (Table 3). In the present study the Chrysosporium spp. (46isolates) and
Trichophyton spp. (30isolates) were mostly detected in the soil samples with pH range
of 7 to 8. We found 12 strains Trichophyton spp. from the soil samples with pH of 6 to
7. Asahi et al. (1985) demonstrated that keratinolytic enzymes were produced in pH of
6 to 9, and particularly the extracellular keratinase was active in pH = 9. The species
Arthroderma uncinatum, Microsporum gypseum and Purpureocillium lilacinum were
isolated from only the soil samples with pH of 7 to 8. Da Silvia Pontes and Oliveira
(2008) also recorded that the keratinophilic fungi develop much better in alkaline pH.
According to a research conducted by Jain and Sharma (2011), most of the keratinophilic
fungi were isolated from pH 6.5 to 8.5.

CONCLUSION

This research reports the prevalence and distribution of keratinolytic fungi in
soil samples in free-range chicken (Gallus domesticus) from the Slovakia. Keratinolytic
activity has an important role in degradation of feather in natural environment.
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IZOLACIJA KERATINOLITICKIH GLJVA IZ UZORAKA ZEMLJISTA
NA KOME SU BORAVILI PILICI

JAROSLAVA KACINOVA, DANA TANCINOVA
Izvod

Keratinoliti¢ke gljive su vazna grupa gljiva, prisutna u zemlji§tu. Cilj ovog rada
je bio da se izoluju i identifikuju keratinoliticke gljive iz 10 uzoraka zemljista, na kome
su boravili pili¢i u Slovackoj. Na izolovanim kolonijama su identifikovana morfoloske
osobine makro i mikrokonidija. Izolovano je 10 vrsta i 6 rodova keratinolitickih
gljivica. Od ukupno 123 izolata, Chrisosporium keratinophilum je zastupljen sa 31.7%,
Trichophiton ajelloi sa 30.1%, Miceliophthora vellerea sa 0.6%, Trichophiton Terrestre
i Chrisosporium evolceanui sa 6.5%, Chrisosporium Fluviale sa 5.7%, Microsporum
gipseum sa 4.1%, Arthroderma uncinatum sa 2.4%, Purpureocillium lilacinum sa 1.6%

, a Chrisosporium indicum sa 0.8%. Ve€ina gljivica je izolovana iz zemljiSta u kome je
vrednost pH iznosila 7 ili 8.

Kljucne re€i: keratinoliticke gljive, slobodno drzanje, pili¢i, Chrysosporium,
Trichophyton.
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