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INTRODUCTION 

The day by day increase in consumption of meat received from chicken is causing harsh effect to environment, as the waste from 

the chicken birds, more particularly the feather are not properly treated. While in nature, the deterioration of feather is slow, 

generating sulfurous compounds, causing environmental problem. Feathers, which are almost pure keratin proteins, are produced 

in large amounts and constitute a waste by product at poultry processing plant. Feathers are made up primarily of keratin which 

is resistance to common proteolytic enzyme such as pepsin, trypsin and papain. World-wide poultry processing plants produce 

millions of tons of feathers as a waste product annually, which consists of approximately 90% keratin; the keratin is largely 

responsible for their high degree of recalcitrance if remain untreated. Keratinase are a particular class of proteolytic enzymes that 

display the capability of degrading insoluble keratin substrates (Brandelli, 2008)
5
.  

Keratinophilic fungi are generally considered as soil saprophytes. Soil that is rich in keratinous material is most conducive for 

the growth and occurrence of keratinophilic fungi. Keratin decomposition in soil leads to an increase in carbon, and nitrogen 

ratio in soil. They are therefore fast growing nonpathogenic keratinophilic fungi which can be utilized for the recycling of 

keratin in soil and may be exploited for their biotechnological potential in industry.  

Keratinase is an extracellular enzyme used for the biodegradation of keratin. Keratinase is produced only in the presence of keratin 

substrate. Keratinase attacks the disulfide bond of keratin to degrade it. Some microbes have been reported to produce keratinase 

in the presence of keratin substrate. Keratinase producing microorganisms have the ability to degrade chicken feather, hair, nails, 

wool etc. Keratinolytic enzymes are widespread in nature and are produced by several microorganisms including bacteria such as 

Bacillus sp., Fervidobacterium islandicum , Elizabethkingia meningoseptica KB042 , Pseudomonas aeruginosaKS1 and 

Actinomycetes such as Streptomyces sp. and fungi such as Chrysosporium tropicum , Trichoderma atroviridae , 

Doratomycesmicrosporus ; Paecilomyces arquandii ; Scopulariopsis brevicaulis ; Alternaria, Paecilomyces, Penicillium, 

Curvularia and several Aspergillus sp. 

Keratinase which are produced by these keratinolytic organisms could be used to degrade feather waste and further the digested 

products could be an excellent material for producing animal feed, fertilizers or natural gas. 

 

AIM AND OBJECTIVE 

Considering the serious issue of releasing sulfurous compounds from poultry waste in to environment, the study was in to 

environment, the study was conducted with the following objectives. To isolate, identify and characterize the keratin degrading 

micro organism from poultry farm soil To study their degradation potential. 

 

MATERIALS AND METHODS 

 

Sample collection 

Soil samples were collected from regular feather dumping site of poultry farm soil from puramannur, malappuram district. The 

samples were taken from 30 cm depth from the surface of the soil. The samples were collected in sterile polythene covers and 

stored in refrigerator until analysis was carried out.  
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Processing of chicken feathers and Preparation of feather meal broth 

Chicken feathers were washed thoroughly with tap water and dried. The dried feathers were defatted by soaking in diethyl ether 

for 24 hrs, and washed thoroughly with tap water and distilled water, air dried and cut into small pieces. The processed feathers 

referred as Feather meal. The medium used for keratinase production contained the following constituents; 

 

Isolation and screening of keratinolytic bacteria 

Soil suspensions were made with 0.9% saline and inoculated in feather meal broth and incubated on rotary shaker at room 

temperature. After visible turbidity was observed, serial dilutions of the culture suspensions was conducted.   

The isolated bacterial colonies showing zone of clearance one skim milk agar were selected for further studies. The isolates were 

characterized for colony characteristics, morphological characteristics and biochemical characteristics and identified with 

Bergey’s manual of determinative bacteriology. 

 

MICROSCOPIC EXAMINATION 

To differentiate the Gram positive and gram negative nature of the bacterial isolate and also for observing the microscopic 

morphology the isolate was subjected for Gram staining. Hanging drop method was used to observe the motility character of the 

pure isolates. 

 

Biochemical And Physiological Examination 

The bacterial isolates that exhibited maximum level of resistance against the drugs tested were subjected for identification, using 

the following routine biochemical and physiological tests.  

 The tests include Indole, Methyl Red, voges- Proskauer and Citrate (IMViC)tests, Carbohydrate fermentation test, Oxidation 

tests, Urease tests and Catalase test. 

 

Isolation of keratinolytic fungi 

The keratinophilic fungi were isolated using ‘hair baiting techniques’. In this technique sterile Petri plates were half filled with 

soil and short strand of sterilized chicken feathers were spread over the surface of soil. About 10-12 ml sterile water was added to 

Petri plates for the facilitation of fungal spores to germinate. Petri plates were incubated at 30˚C for 3-4 weeks. After 3-4 weeks 

the colonies were observed on surface of feathers, were picked up and grown on Potato Dextrose Agar, for purification and 

identification. 

 

RESULTS 

 

Soil samples were inoculated in feather meal broth to obtain bacterial isolates which are feather degrading and were capable of 

producing extracellular keratinase, using feather (keratin) as a sole carbon source. After 5-7 days incubation the flasks showed 

turbidity.  

The same culture suspension was serially diluted up to 10
-6

 with distilled water and plated on skim milk agar for selection of 

keratinolytic bacteria. After enrichment of poultry soil sample, it was found that 3 isolates among 15 exhibited feather 

degradation activity within 5 days.  

From this one colony showing largest zone of clearance are further selected and characterized. The colony and morphological 

characteristics of the bacterial isolate are shown in Table.  
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BEFORE INCUBATION AFTER INCUBATION 

 
Colony and morphological characteristics  

   

Color White 

Zone diameter in mm 12 mm 

Size and shape Large, circular 

Opacity Opaque 

Elevation Convex, umbonate 

Margin Irregular 

Consistency Dry 

Gram staining Gram positive long rods 

Endospore staining Spore forming 

Motility Non motile 
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