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Preparation of chitin from crustacean waste using deep eutectic solvents and its property
analysis
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1. Introduction
2. Preparation of chitin from crustacean waste using different types of deep eutectic solvents
and reaction conditions
3. Exploration of the chemical composition and physicochemical properties of chitin
preparation using deep eutectic solvents
4. Investigating the mechanism of chitin preparation using deep eutectic solvents
5. Conclusion
Abstract

Chitin is the second most abundant biopolymer in the world after cellulose, and it possesses
many excellent properties that can be applied in various fields such as the biomedical industry,
food processing, cosmetics, environmental protection, and agriculture. Common methods for
preparing chitin are using chemical methods, biological methods, and solvent methods. Deep
eutectic solvents (DES) are a type of solvent method characterized by low cost, low toxicity,
high biodegradability and sustainability. Therefore, this study utilized different types of DESs
to prepare chitin from crustacean waste under various molar ratios, solid-to-liquid ratios,
temperatures, and times; and analyzes the chemical composition and physicochemical
properties of the obtained chitin, also the mechanism of chitin preparation using DES was
explored. The results showed that DESs prepared with different organic acids had significant
demineralization and deproteinization capabilities, with the optimal yield and purity can reach
48.85% and 87.73%, respectively. The chitin prepared using a DES formed from benzyl triethyl
ammonium chloride and lactic acid at a molar ratio of 1:27, a solid-to-liquid ratio of 5%, a
temperature of 120°C, and a time of 6 hours exhibited the best demineralization rate and purity,
which were 97.36% and 91.15%, respectively, and its physicochemical properties were similar
to those of commercial chitin. Among the ternary DESs, choline chloride-lactic acid-glycerol
(CCLaGly) demonstrated excellent extraction ability, with a purity increase of 12% compared
to the binary DES of choline chloride-lactic acid (CCLA). The crystallinity and molecular
weight were comparable to those of chitin prepared by chemical methods. Additionally, the
components of the DES formed a large hydrogen bond network, which interacted with chitin,
proteins, and minerals, effectively removing proteins and minerals and allowing for the
separation of chitin. The use of acidic binary DES or modified ternary DES provides an

environmentally sustainable and cost-effective method for the production of a-chitin.
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