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Abstract

The use of fishery industry wastes as a valuable source for the extraction of biopolymers has
been considered. In this study, by utilizing machine clustering algorithms, a new method for
the optimal extraction of chitosan biocomposite from fish and shrimp wastes is presented.
Waste samples from five different types of aquatic animals are collected and after initial
preparation, data related to their chemical composition, morphology, and specific properties
are generated. K-means algorithm with Euclidean distance and DBSCAN hierarchical
clustering algorithm are used to classify samples based on the potential for producing chitosan
with optimal characteristics. The results showed that clustering the samples into five distinct
categories increased the possibility of optimal predictions by 87%. The chitosan biocomposite
produced by this method showed a higher degree of deacetylation (85%) and a more controlled
molecular weight (120 to 15 kDa) compared to traditional methods. Also, the energy and
chemical consumption in the production process was reduced by 26%. The findings of this
study demonstrate the successful application of clustering algorithms in optimizing the
production process of bio-based biocomposites from waste sources.

Keywords: Chitosan, Biocomposite, Clustering Algorithm



