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Abstract:

The poultry industry generates a substantial amount of waste, particularly chicken feathers, which account
for approximately 5-7% of the total body weight of chickens. Chicken feathers are primarily composed of keratin,
a structurally robust protein stabilized by extensive disulfide crosslinking, which renders it resistant to
biodegradation. Conventional disposal methods, such as incineration and landfilling, raise environmental concerns,
highlighting the need for sustainable valorization strategies. This study aims firstly to synthesize hydrogel from
keratin derived from chicken feather waste and secondly to evaluate the anti-microbial property. In doing so,
feathers were milled to obtain gradual size. Later, keratin was extracted from chicken feather waste using 1% of
Na,S solution. The protein hydrolysate was purified by dialysis membrane in distilled water and utilized for keratin-
based hydrogel synthesis. The native hydrogel and hydrogel containing 0.01, 0.05 and 0.1 M of CuSO, solution
were generated. The antimicrobial activity of the synthesized hydrogels was subsequently evaluated against
selected bacterial strains. For qualitative method, the formation of inhibition zone was observed. For quantitative
method, an absorbance at 600 nm was measured to calculate %inhibition of Escherichia coli and Staphylococcus
aureus. From the results, hydrogel containing copper ions clearly inhibited growth of Escherichia coliin a
concentration dependent manner. Particularly, at 0.1 M CuSO, added hydrogel exhibited greatest inhibition. In
case of Staphylococcus aureus, inhibition was not observed in the concentration range in this study. In summary,
this finding provides insight into the potential of chicken feather-derived keratin hydrogels as sustainable
antimicrobial biomaterials, particularly for wound dressing applications, while simultaneously contributing to waste

valorization and environmental sustainability.
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