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DESCRIPTON
The fishery industry generates substantial amounts of waste, 
including fish shells, bones and heads, which are often discarded 
or underutilized. However, recent advancements in waste 
valorization offer promising avenues for transforming these by-
products into valuable resources. One of the most notable 
innovations in this area is the extraction and application of 
chitosan, a biopolymer derived from chitin, which is found 
abundantly in the shells of crustaceans like shrimp and crabs. 
Chitosan has gained significant attention for its diverse 
applications across various industries, making it a key player in 
sustainable waste management and resource recovery.

Chitosan is produced by deacetylating chitin, a naturally 
occurring polymer found in the exoskeletons of crustaceans and 
insects. The extraction process involves treating chitin with an 
alkaline solution, typically sodium hydroxide, which removes 
acetyl groups and converts chitin into chitosan. This biopolymer 
boasts several unique properties, including biocompatibility, 
biodegradability and antimicrobial activity, making it highly 
suitable for a range of applications [1]. One of the primary 
benefits of chitosan extraction is its contribution to waste 
reduction and resource optimization. In the fishery industry, 
crustacean shells represent a significant proportion of waste. By 
extracting chitosan from these shells, the industry can reduce its 
environmental footprint while simultaneously generating a 
valuable product. This process not only mitigates waste disposal 
issues but also creates economic opportunities by converting 
what was once considered waste into a profitable commodity 
[2-4].

Chitosan has a wide array of applications, each contributing to 
its growing importance in various sectors. In agriculture, 
chitosan is used as a natural biopesticide and soil conditioner. 
Its antimicrobial properties help protect crops from pathogens, 
while its ability to enhance soil structure and nutrient retention 
supports sustainable farming practices [5,6]. This dual function 
makes chitosan an attractive alternative to synthetic pesticides 
and fertilizers, aligning with the push for more eco-friendly

agricultural practices. In the food industry, chitosan is utilized as 
a food preservative and packaging material. Its antimicrobial 
properties extend the shelf life of perishable goods by inhibiting 
the growth of spoilage microorganisms. Additionally, chitosan-
based films and coatings are employed in food packaging to 
reduce waste and enhance food safety. This application not only 
adds value to fishery industry by-products but also supports the 
broader goals of reducing food waste and improving food 
security [7,8].

The medical field also benefits from the use of chitosan. Its 
biocompatibility and biodegradability make it an ideal material 
for various biomedical applications. Chitosan is used in wound 
dressings, drug delivery systems and tissue engineering scaffolds. 
Its ability to promote cell growth and wound healing, coupled 
with its natural origin, positions chitosan as a valuable material 
in medical technology. By leveraging fishery industry waste for 
medical applications, the industry contributes to advancements 
in healthcare while addressing sustainability concerns. 
Chitosan’s application extends to environmental management as 
well. Its ability to adsorb heavy metals and pollutants makes it 
useful in water treatment processes. Chitosan-based materials are 
employed to remove contaminants from wastewater, thus aiding 
in the cleanup of polluted water sources. This application 
underscores the potential of fishery industry waste to contribute 
to environmental conservation efforts, turning waste into a tool 
for protecting and restoring aquatic ecosystems [9].

In addition to these applications, ongoing research is exploring 
new and innovative uses for chitosan. Advances in 
nanotechnology have led to the development of chitosan 
nanoparticles, which offer enhanced properties for various 
applications, including drug delivery and environmental 
remediation. As research continues, new methods for optimizing 
chitosan extraction and expanding its applications will likely 
emerge, further enhancing the value derived from fishery 
industry waste. The valorization of fishery industry waste 
through chitosan extraction represents a significant step towards 
sustainable resource management. By transforming waste into 
valuable products, the industry not only reduces its
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environmental impact but also creates new economic 
opportunities. Chitosan’s versatility across agriculture, food 
preservation, medicine and environmental management 
highlights its potential to contribute to multiple sectors, making 
it a key player in the push for sustainability and innovation [10].

CONCLUSION
The extraction and application of chitosan from fishery industry 
waste exemplify the potential of waste valorization to drive 
sustainable development. By converting discarded shells and 
other by-products into valuable resources, the fishery industry 
can address waste management challenges while supporting a 
range of applications that benefit society and the environment. 
As technologies and methods continue to evolve, the full 
potential of chitosan and similar biopolymers will likely become 
even more apparent, offering new opportunities for advancing 
sustainability and resource efficiency.
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