
INTRODUCTION

The selected fungi can degrade the hair, nail, hoof, wool

etc. present in the soil. This capacity of the fungus can be

exploited for bioremediation.

Fungi are an important component of the soil microbiota

more in abundance than bacteria, their population depends

upon soil depth and nutrient conditions. The soil samples

were collected from different sites of Ernakulam and Trichur

districts. The soil collection mainly focussed the proximities

of poultry farms, dumping sites of animal hair, hoof, nail etc.

Different soils have specific fungus flora, but the majority of

species found in them are cosmopolitan (Ainsworth and

Sussman, 1968). Fungi present in the soil include keratinophilic

(keratin loving) and some keratinolytic (keratin digesting)

strains. Many of them are potential pathogen to both human

and animals. Soils that are rich in keratinous materials are

most conducive for  the growth and occurrence of

keratinophilic fungi (Moallaei and Zaini, 2006). Keratin is a

major component of feathers. Among the microbes that cycle

keratin protein in nature, keratinophilic fungi are very common
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and the most diverse. If keratinolytic fungi were not there to

cycle this highly stable protein (keratin), we can imagine the

quantity of keratin that would have accumulated on earth,

since a vast quantity of keratin is shed by the vertebrates.

Indian soils contain many more keratinophilic fungi than those

presently recorded, and there is need for further taxonomic

and ecological studies of this interesting group of organisms

(Sharma and Rajak, 2003). The potential use of keratinases

have different applications where keratins should be

hydrolysed, such as the leather and detergent industries,

textiles, waste bioconversion, medicine, and cosmetics for drug

delivery through nails and degradation of keratinized skin.

Fungi also display lipolytic activity and remove petroleum

hydrocarbons from the medium during degradation of proteins.

 A distinctive feature of keratin is its relatively high

sulphur content due to the presence of sulphur containing

amino acids viz., cystiene, cysteine and methionine. Thus, the

disulfide bonds are considered to be responsible for the

stability of keratin and its resistance to enzymatic degradation

(Kunert, 1973). Keratinolytic mycoflora love to grow and even

reproduce on keratin materials such as skin, hair, nail, fur,
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feather, horn, hoof, beak etc. They utilize keratin as carbon

source (Cooke, 1980). Keratinophilic fungi are important

ecologically and present in the environment with variable

distribution patterns and cause human and animal mycoses.

This study reports the prevalence of keratinolytic fungi from

poultry farm soil collected from different locations of Ernakulam

and Trichur districts in Kerala.

RESEARCH METHODOLOGY

Sterilised feathers, keratin, keratin salt medium, soil,

distilled water, petridishes and Sabouraud dextrose agar

(SDA), lactophenol cotton blue etc. were needed for the study.

Collection of soil:

Soil was collected in sealed containers using sterile

spoon from the poultry farm premises where keratin and hence

keratinolytic fungi were present.

 Isolation of keratinolytic fungus:

10g of the soil was mixed with 100ml. of distilled water

and the dilutions were plated on keratin agar medium (g/250ml)

containing keratin-2.5, MgSO
4 
- 0.25, KH

2
PO

4 
– 0.115, K

2
HPO

4

- 0.25 and agar – 5. Streptomycin 1% was mixed with the

medium. Plates were incubated at 37oC for 5 days. The plates

in which clear zones were seen indicated the fungi with

keratinolytic activity. They were carefully isolated and stored

in SDA (Saboraud dextrose agar) medium (g/250ml) peptone –

2.5, dextrose – 10 and agar – 5.

Identification of fungus:

The isolated fungi were stained with lactophenol cotton

blue and observed it under the microscope. By noting the

morphology of the fungus identification was done. For the

selection of the fungi with high keratinolytic activity, already

identified fungi were cultured in feather keratin substrate.

Preparation of feather keratin substrate:

Fairly large amount of chicken feather was collected from

the poultry farm and washed well with chloroform-methanol

(1:1, v/v), and finally with distilled water. It was then dried in

sunlight and sized into 1cm length. Sterilization was done by

tyndallization at 100°C for 20 min on five successive days. It

was then powdered in sterile condition.

Preparation of medium for fungal culture:

The medium was prepared for inoculating the fungus

was as follows(g/l):  wheat bran - 10, KH
2
PO

4
 - 0.46, K

2
HPO

4 
-

1, MgSO
4
-0.5, at a pH 8.5. Erlenmeyer flasks containing 20 ml

of sterilized medium supplemented with 10g of sterilized feather

as a keratin source was incubated at 37°C and 120 rpm for 4-5

days. Flasks containing the medium with a disc of agar without

the fungus served as control. For each species, one test flask

and one control set were maintained. For inoculation, spore

suspensions 2x108 of 5 day-old inoculum was used.

Extraction of enzyme:

Phosphate buffer having pH 8.5 was used for the

extraction of culture filtrate. After 4-5 days of incubation, 100ml.

of PO
4
 buffer was added to each flask. The flasks were rotated

in the shaking incubator at 200rpm for 1 hr. at 37oC. After 1 hr.

the ingredients were filtered through whatman’s No. 1 filter

paper and the filtrate was used for enzyme activity.

Enzyme activity:

Keratinase was assayed by Lowry et al. method. One

unit of enzyme activity is defined as the amount of enzyme

liberating one microgram of tyrosine per minute per ml. under

the defined conditions. The activity of the enzyme is

expressed in units/gds (gram dry weight).

RESULTS AND DISCUSSION

Out of 60 soil samples collected from the poultry farm

premises, 51 samples were found positive in fungal growth. A

total of 5 genera and 8 species were isolated. In the study

some of the soil samples gave single species and some yielded

mixed growth of two or more species of fungi. Aspergillus

species was isolated frequently. Table 1 reveals the per cent

occurrence of fungi  isolated from the soil.

Fungi isolated and % of occurrence 

Fungus % of 

occurence 

Enzyme activity 

U/gds 

Spergillus niger 25 406 

A.flavus 22 560 

A.fumigatus 12 425 

A.nidulans 8 324 

Chrysosporium keratinophylum 12 523 

Microsporum gypseum 10 308 

Trychophyton mentagrophytes 8 297 

Penicillium spp. 3  

 

Among the seven species of fungi better activity was

recorded in A.flavus (560U/gds) followed by Chrysosporium

keratinophylum (523U/gds) A. fumigatus (425U/gds), A.niger

(406U/gds) A.niduluns (324U/gds) Microsporum gypseum

(308U/gds) and Trychophyton mentagrophytes (297U/gds).

The extracellular enzymes secreted by these fungi are

responsible for the degradation of keratin in nature. Change in

alkalinity may be due to the high alkaline nature of the medium

due to cysteine, keratinase and protein. Evidences of

keratinolysis lie on the ability of fungi to release soluble sulphur

containing aminoacid and polypeptides into the medium. Santos

et al. (1996) have investigated that A.fumigatus was useful for
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the microbial conversion of keratinous waste and A. flavus has

been selected as a prospective producer of a keratinolytic

enzyme (Gradišar et al., 2000).

Conclusion:

Large number of microbes is present in the environment

which is capable of recycling keratin protein. Among them

keratinolytic fungi are most diverse and so common. The

capacity of these fungi can be exploited for degrading the

keratinous wastes and thus an effective means of

bioremediation.
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