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ABSTRACT

Food waste is the largest component of global biowaste, creating serious environmental challenges.
Converting this waste into value-added products such as biopolymers offers a sustainable solution.
This study investigated the production of cellulose, chitosan, and gelatin using food waste substrates.
Cellulose was extracted from wood apple shell, cabbage peel, and chilli stalks, with wood apple shell
yielding the highest amount (36.95% w/w) and purity (81.70% w/w). Gelatin extracted from Labeo
rohita fish waste showed a yield of 19.38% (w/w). Chitosan produced from Aspergillus versicolor
(ADO07) grown on wild jackfruit waste medium yielded 178.40 mg/L. The biopolymers were
characterized using FTIR, XRD, TGA, DSC, and SEM. Process optimization through Box-Behnken
design enhanced yields by 1.06- fold (cellulose), 1.08-fold (gelatin), and 6.4-fold (chitosan).
Biopolymer sheets incorporating 1% lemongrass oil were fabricated and tested. The sheets showed
good mechanical strength, antimicrobial activity against Bacillus megaterium and Escherichia cols,
and high biodegradability compared to conventional plastics. Shelf-life studies on paneer
demonstrated reduced microbial growth in wrapped samples. This work highlights an integrated
approach for food waste valorization and supports biopolymers as sustainable alternatives for food
packaging applications.
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