
Microbial Bioconversion of Chicken Feathers: Advances, Challenges, and 

Prospects for Sustainable Waste Valorization 

Samir Mahgoub, Mohamed A. Fahmy, Mohamed Abdelhak 

Agricultural Microbiology Department, Faculty of Agriculture, Zagazig University, Zagazig, Egypt 44511 

Abstract 

 Chicken feathers represent one among the most important via-merchandise of the hen 

enterprise, accounting for nearly 5–7% of the stay weight of birds. Globally, thousands and 

thousands of lots of feather waste are generated annually, posing extensive environmental and 

disposal demanding situations because of their recalcitrant shape and excessive keratin content 

material. Conventional disposal techniques together with landfilling, incineration, or chemical 

hydrolysis are power-intensive, environmentally unfavorable, and often fail to recover the full 

nutritional or practical capacity of feather keratin. In recent years, microbial processing has 

emerged as a promising, green opportunity for feather degradation and valorization. 

Feathers are mainly composed of keratin, a fibrous protein characterized by way of 

massive disulfide bonds, hydrogen bonding, and hydrophobic interactions, which confer 

extremely good resistance to proteolytic enzymes. Specialized microorganisms, specially 

keratinolytic microorganisms and fungi, have demonstrated the capacity to supply keratinases 

enzymes capable of breaking down the rigid keratin shape into soluble peptides and amino acids. 

Genera including Bacillus, Streptomyces, and Aspergillus had been appreciably studied for his or 

her keratinolytic pastime. Through microbial fermentation, feather waste can be transformed into 

precious merchandise such as animal feed dietary supplements, natural fertilizers, bioactive 

peptides, and even biomaterials for business applications. 

Microbial feather degradation offers several benefits: it operates beneath mild situations, 

reduces environmental pollutants, and permits the recovery of high-cost compounds. However, 

challenges remain in optimizing microbial traces, improving keratinase yield, and scaling up 

approaches for business application. Factors which consist of pH, temperature, aeration, and 

substrate pretreatment notably affect the performance of microbial feather hydrolysis. Moreover, 

genetic engineering and biotechnological strategies are increasingly being explored to decorate 

keratinase stability, catalytic efficiency, and substrate specificity. 

Recent advances highlight the potential of integrating microbial feather processing into 

round bioeconomy frameworks. By coupling keratin hydrolysis with downstream applications, 

together with amino acid recuperation for feed, peptide extraction for pharmaceuticals, or 

biopolymer production for packaging feather waste can be transformed from an environmental 

burden right into a sustainable useful resource. Future studies wish to attention on growing 

sturdy microbial consortia, optimizing bioreactor designs, and assessing the monetary feasibility 

of large-scale operations. In conclusion, microbial remedy of chook feathers represents a 

sustainable and modern method for waste control and resource recovery. By harnessing the 

herbal keratinolytic capability of microorganisms, the hen industry can mitigate environmental 

dangers even as producing cost-added products, contributing to each food safety and business 

sustainability. 
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