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Indian fisheries are witnessing the emergence of 
inland aquaculture as a promising bio industry 
and a viable alternative to depleting marine 
catches for the past few decades. Even though 
many candidate finfish species were considered 
for intensive and extensive aquaculture, 
Pangasius (Pangasianodon hypophthalmus) draws 
global attention due to its sturdy nature and 
remarkable growth rate (Singh and Lakra, 2012). 
In general, the supplementary feed cost accounts 
for more than 50% of the operational cost of aqua 
farming and has nearly doubled within a decade 
(Rana et al., 2009). All these factors prompted 
farmers to adopt poultry waste fed pangasius 
farming as a cost-effective way of aquaculture, 
since poultry waste acts as a nutrient rich low-
cost protein source with local availability. But, 
dumping of poultry waste in to aqua-farms on a 
continuous basis is an unhygienic practice that 
creates an adverse impact on the environment, 
water bodies as well as candidate culture 
species. Non-degradable chicken feathers which 
contain insoluble keratin with extensively cross-
linked disulphide bonds remains intact in nature 
for long period of time and magnifies the risk of 
pollution by increasing the nitrogen and carbon 
content as well as disease transmission between 
farms. Keratin is often regarded as “biological  
plastics and is only degraded by a special group 
of metalloprotease enzyme called keratinase. 
Keratinase is naturally produced by a variety 
of microorganisms like fungi, actinomycetes, 
bacteria etc., (Riffel and Brandelli, 2006) that 
can degrade feather waste.

Ten Pangasius farms fed with poultry waste in 
Palakkad and Ernakulam Districts of Kerala were 

selected and soil, water, fish etc., were screened 
for keratinolytic bacteria. The samples were 
enriched in minimal media containing feather 
powder (1%) (Govinden et al., 2012) and incubated 
for 48 hours at 120 rpm under room temperature. 
Further, the enriched samples were serially 
diluted in sterile phosphate buffered saline (PBS) 
and plated over skim milk agar with 10% skim 
milk powder for screening of protease producers. 
Bacterial colonies that produced zones on skim 
milk agar were selected and further checked 
for keratinase production on feather meal agar 
containing feather powder (1%) and incubated 
at 37°C for 1 week to confirm the keratinolytic 
activity (Sekar et al., 2016). Potential zone 
producers were purified and identified by 16S 
r-DNA sequencing analysis with PCR using 27F:5′-
GAGTRTGATCMTYGCTWAC-3′ and 1544R: 5′-CGYT 
AMCTTWTTACGRCT-3′ primers (Phukon et al., 
2014) under the following conditions; initial 
denaturation at 94°C for 5 min, followed by 
30 cycles of 94°C for 30 seconds, 52°C for 30 
seconds, 68°C for 1min 30 seconds and final 
extension 7 minutes at 68°C. The amplified PCR 
product was further purified with gel extraction 
kit (Bangalore Genei India Private Limited, 
India) and sequenced at Agri Genome Labs Pvt 
Ltd, Cochin, Kerala. The nucleotide sequence 
of two isolates were determined and identified 
as Bacillus subtilis and one as Exiguobacterium 
profundum. The sequences were submitted to 
the GenBank database of the National Centre 
for Biotechnology information (NCBI) under 
accession numbers MN340035.1, MN340032.1 and 
MN340033.1 respectively.

A total of 6.9% of the 116 proteolytic bacterial 
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isolates obtained from soil, water and fish gut 
samples of Palakkad and Alappuzha districts 
of Kerala were found to possess keratinolytic 
activity. Assessment of direct degradation of 
feather by combination of keratinolytic bacterial 
isolates (FMKB1 and FMKB2) showed that the raw 
feather was partially degraded within two weeks 
of time and was completely utilised within 45 
days at 37°C. (Figure No: 1). 

Microbial degradation of feather is a cheap, 
effective and environmental friendly method 
for bioconversion of feather waste into value 
added products such as fish feed, biofertilizer, 
and keratinases. These bacterial isolates 
can be proposed as potential candidates for 
environmentally safe biofertilizer as well as 
probiotics after proper in-vitro and in-vivo 
evaluation.

References

1. Govinden, G., & Puchooa, D. (2012). Isolation 
and characterization of feather degrading 
bacteria from Mauritian soil. African Journal 
of Biotechnology, 11(71), 13591-13600

2. Phukon, P., Phukan, M. M., Phukan, S., & 
Konwar, B. K. (2014). Polyhydroxyalkanoate 

production by indigenously isolated 
Pseudomonas aeruginosa using glycerol by-
product of KCDL biodiesel as an inexpensive 
carbon source. Annals of microbiology, 64(4), 
1567-1574.

3. Rana, K. J., Siriwardena, S., & Hasan, M. 
R. (2009). Impact of rising feed ingredient 
prices on aquafeeds and aquaculture 
production (No. 541). Food and Agriculture 
Organization of the United Nations (FAO).

4. Riffel, A., & Brandelli, A. (2006). 
Keratinolytic bacteria isolated from 
feather waste. Brazilian Journal of 
Microbiology, 37(3), 395-399

5. Sekar, V., Kannan, M., Ganesan, R., Dheeba, 
B., Sivakumar, N., & Kannan, K. (2016). 
Isolation and screening of keratinolytic 
bacteria from feather dumping soil in and 
around Cuddalore and Villupuram, Tamil 
Nadu. Proceedings of the National Academy 
of Sciences, India Section B: Biological 
Sciences, 86(3), 567-575.

6. Singh, A. K., & Lakra, W. S. (2012). Culture 
of Pangasianodon hypophthalmus into India: 
impacts and present scenario. Pakistan 
Journal of Biological Sciences, 15(1), 19.

Figure 1: a). Control raw feather b). Partially degraded raw feather by FMKB1 and FMKB2 within 
one-month c). Completely dissolved raw feather by FMKB1 and FMKB2 within 45 days
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