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Abstract
This study investigates the development of cellulose-based biofilms derived from spent mushroom substrate (SMS) as a sustainable alternative for food packaging applications. Cellulose was extracted from SMS conventional alkali treatment and bleaching to effectively remove lignin, hemicellulose, and other non-cellulosic components [1]. Subsequently, chemical modification via acetylation produced cellulose acetate to enhance its film-forming ability, mechanical strength, and moisture resistance. The cellulose acetate with an optimal degree of substitution (DS 2.0–2.5) was selected to achieve balanced solubility and performance [2]. Glycerol served as a plasticizer, with its optimum content determined through mechanical and flexibility studies to improve elongation without compromising tensile strength. Chitosan extracted from grey oyster mushroom (Pleurotus ostreatus) was also incorporated as an antimicrobial agent, with its optimum concentration identified to provide effective antimicrobial activity while maintaining film integrity [3]. The developed films were systematically characterized for their structural, mechanical, and thermal properties, as well as antimicrobial performance and biodegradability [4]. Results demonstrated that the optimized formulation significantly improved film flexibility, durability, and functional properties compared to non-plasticized films. The incorporation of chitosan imparted notable antimicrobial activity, further increasing the suitability of the films for food packaging applications. This study highlights the potential of valorizing agricultural waste into biodegradable and functional packaging materials, offering a promising strategy to reduce reliance on conventional plastics and promote long-term environmental sustainability.
References
[1] Klausen, S. J., Falck-Ytter, A. B., Strætkvern, K. O., & Martin, C. (2023). Evaluation of the extraction of bioactive compounds and the saccharification of cellulose as a route for the valorization of spent mushroom substrate. Molecules, 28(13), 5140. https://doi.org/10.3390/molecules28135140 
[2] Madhushree, M., Mahesha, G. T., Venkatachalam, H., & Bhat, K. S. (2026). Green approaches to the surface modification of cellulose: Methods and mechanisms. Journal of Composites Science, 10(2), 99. https://doi.org/10.3390/jcs10020099 
[3] Alimi, B. A., Pathania, S., Wilson, J., Duffy, B., & Frias, J. M. (2023). Extraction, quantification, characterization, and application in food packaging of chitin and chitosan from mushrooms: A Review. International Journal of Biological Macromolecules, 237, 124195. https://doi.org/10.1016/j.ijbiomac.2023.124195 
[4] Erceg, T., Vukić, N., Šovljanski, O., Teofilović, V., Porobić, S., Baloš, S., Kojić, S., Terek, P., Banjanin, B., & Rakić, S. (2023). Preparation and characterization of biodegradable cellulose acetate-based films with novel plasticizer obtained by Polyethylene terephthalate glycolysis intended for active packaging. Cellulose, 30(9), 5825–5844. https://doi.org/10.1007/s10570-023-05240-6  

* Corresponding author E-mail address: nmmira@um.edu.my

