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ABSTRACT 

 Feather is generated in bulk quantities as a by-product of poultry industry. It is estimated that 400 million chickens are 

processed every week. Typically as each bird has up to 125gms of feather, the weekly worldwide production of feather waste is about 

3000 tons. Piling up of these waste materials results in accumulation of dumps. Disposal of this bulk waste is a global environmental 

problem accounting to pollution of land and underground water resources. Keratinase are proteolytic enzymes in nature and these 

bacteria grew on diverse keratin wastes such as feather meal, raw feather, chicken nails, hair and wool. Samples were isolated from 

feather dumping soil in Namakkal, Tamil Nadu ,India. More then 30 microorganisms were obtained when inoculated on solid agar plate 

at 30°C for 2 days and colonies formed hydrolysis zones were inoculated in liquid broth. Out of thirty, only eight samples confirmed 

the presence of proteolytic activity. The maximum keratinase production was obtained in strain 5. The positive strain 5 was submitted 

for 16S rDNA analysis and was identified as Proteus mirabilis strain. 
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INTRODUCTION 

Feather is generated in bulk quantities as a by-product of poultry industry. Typically as each bird has up to 125gms of feather, 

the weekly worldwide production of feather waste is about 3000 tons. Piling up of these waste materials results in accumulation of 

dumps. Disposal of this bulk waste is a global environmental problem accounting to pollution of land and underground water resources. 

Thus, feather in spite of being made up of almost pure keratin protein is neither profitable nor environmentally friendly forming a 

producer of high volume with low profit margin. Animal wastes have been used as nutrient sources for crop production. During the last 

three decades, researches have been conducted to improve the agronomic utilization of animal wastes, including poultry waste, slaughter 

waste and human waste. Feather waste, resulting in large quantities as byproduct of poultry farms processing, are pure keratin proteins. 

Poultry feather keratin is highly resistant to degradation. Over 5% of the chicken has feathers with alpha or beta keratin. This material 

can be recycled into useful products and it would have great commercial value. A microbial inoculum might convert waste feathers into 

supplements for digestible feed for poultry, livestock and fish and can also be utilized for the production of biogas. Any liquid nutrient 

residues from feather composting that are high in nitrogen could be used for aquaculture and hydroponics crops. 

MATERIALS AND METHODS  
Screening and isolation of the bacterial keratinolytic strains: Samples were isolated from feather dumping soil in Namakkal, Tamil 

Nadu, India and 5 g of soil sample was added to 100 mL Distilled water. The mixture was used to spread on selective feather meal agar 

plates containing (g/L, pH 7.5): feather powder, 20.0; peptone, 5.0; yeast extract, 5.0; K2HPO4, 1.0; MgSO4•7H2O, 0.2; agar, which 

were incubated at 30°C for 2 days. Colonies that formed hydrolysis zone were inoculated into liquid broth at 30°C for 4 days on a rotary 

shaker at 180 rpm. The liquid culture medium contained (g/L, pH 7.5): feather, 20.0; peptone, 5.0; yeast extract, 5.0; K2HPO4, 1.0; 

MgSO4•7H2O, 0.2. The keratinolytic strains were confirmed by three different ways, that is, determination of keratinolytic ac tivity 

using feather powder as substrate, measurement of the size of hydrolysis zone around the single colony on solid agar plate containing 

feather powder, and observation of the degradation of feathers in liquid culture(Han et al;2011).  

Screening on skim milk agar plates: Milk agar medium or casinolytic medium was used for the primary screening of keratinolytic 

bacteria containing the following: 15% milk and nutrient medium and distilled water and neutral pH were maintained. The casinolytic 

medium was boiled and make sure they are dissolved nicely and poured the medium in sterile glass plates. After the medium is cooled 

in the petridishes the well diffusion method is carried out. And the supernatant collected from the suspected bacterial isolates which is 

being isolated were inoculated in the milk agar plates. The plates were incubated at room temperature and examined the plates for clear 

zone formation on the milk agar plate (activity check) after 8 hrs. 

Inoculum development: The strain is inoculated in to 50 ml liquid medium containing (%, w/v): NH4Cl 0.05g, NaCl 0.05g, K2HPO4 

0.03g, KH2PO4 0.04g, MgCl2.6H2O 0.024g, yeast extract 0.01g and feather meal 1g, pH 7.5 in a 250ml Erlenmeyer flask. The culture 

was grown on a rotary shaker at 150 rpm and incubated at 37ºC for 24 hours and used as an inoculum.  

RESULTS AND DISCUSSION 

Screening for feather-degrading microorganisms: More than 30 microorganisms were obtained when inoculated on solid agar plate 

at 30°C for 2 days and colonies formed hydrolysis zones were inoculated in liquid broth at 30°C for 4 days 

Screening on milk agar plates: The primary screening of bacteria was done for the proteolytic bacteria. Casinolytic medium is been 

used with nutrient agar supplement with 15% of milk. Well diffusion method is been used and the collected supernatant is been 

inoculated for the zone formation. Out of thirty, only eight samples showed and confirmed the presence of proteolytic activity. 

Degradation of feather: Feathers could be completely degraded by strain 5 in liquid broth at 30°C for 4 days.  

 
Fig 1: Degradation of feather 
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16S rDNA analysis: The positive strain 5 was submitted for 16S rDNA analysis and was identified as Proteus mirabilis strain. Similar 

sequences were identified using online BLAST in NCBI nucleotide database. 

Table 1: Sequences producing significant alignments with Proteus mirabilis. 

CONCLUSION 

The feather protein has been showed to be an excellent source of metabolizable protein and that microbial keratinase in enhance 

the digestibility of feather keratin, these Keratinolytic strains could be used to produce animal feed protein. In addition the selected 

isolates able to grow and display keratinolytic activity in keratin waste (feathers). Utilization of these potential keratin degraders will 

definitely find biotechnological use in various industrial processes involving the keratin hydrolysis. It would also solve the waste 

disposal problem of poultry waste and limited resources recycling of keratinacious waste would be beneficial in financially and 

environmentally. 
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Description Max score Total score Query 

cover 

E value Max 

identity 

Accession 

Proteus mirabilis HI4320 strain HI4320 16S 

ribosomal RNA, complete sequence 

2459 2459 100% 0.0 99% NR 

074898.1 

Proteus mirabilis strain NCTC 11938 16S 

ribosomal RNA, partial sequence 

2440 2440 100% 0.0 99% NR 

043997.1 

Proteus vulgaris strain DSM 

30118 16S ribosomal RNA, partial sequence 

2344 2344 99% 0.0 98% NR 

025336.1 

Proteus myxofaciens strain 

NCIMB 13273 16S ribosomal RNA, partial 

sequence 

2300 2300 99% 0.0 98% NR 

043999.1 

Proteus penneri strain NCTC 

12737 16S ribosomal RNA, partial sequence 

2220 2220 92% 0.0 99% NR 

043998.1 

Xenorhabdus hominickii strain  KE01 16S 

ribosomal RNA, partial sequence 

2119 2119 99% 0.0 95% NR 

043648.1 
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