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Abstract

Chitin is the most abundant nitrogen-containing natural polysaccharide in nature. It has
many inter- and intramolecular hydrogen bonds, making it insoluble in most aqueous solvents,
limiting its application. Alkaline water solvents are one of the few solvents that can be used in
the food and biomedical fields. Acetylation and molecular weight are the most important
properties of chitin. Therefore, the purpose is to observe the degree of deacetylation and
molecular weight of chitin and its derivatives (chitin, chitin nano-whiskers (CNW), and chitin
hydrogels) in different alkaline aqueous solutions. Alkaline aqueous solutions (NaOH and
KOH) can increase the deacetylation degree of chitin and its derivatives, therefore when urea
is added to KOH, it achieved higher deacetylation degree. The optimal dissolution temperature
of a-chitin and chitosan in KOH/urea is related to the degree of deacetylation. Deacetylated a-
chitin (CT) can achieve rapid swelling and dissolution at lower temperatures, while chitosan
(CS) requires higher temperatures. The strong ion-dipole and hydrogen bonding interactions
between K'&OH™ and CT&CS affects their swelling and dissolution in KOH/urea aqueous
solution. However, other than KOH aqueous solution, NaOH also has successfully affect the
degree of deacetylation of chitin with different treatment methods and chitin derivatives. In
CNW, as the NaOH concentration increased from 10% to 30% and the reaction temperature
increased, the degree of deacetylation of CNW was successfully increased from 4.4% to 55.2%.
Therefore, in chitin hydrogel, after five times plasma treatments, the chitin hydrogel suspended
in 90% methanol/water by addition of 12% NaOH, and the degree of deacetylation increased

to 78.46% and the molecular weight decreased to 2.20 x 10° and became chitosan.



=

O 00 N o Uuu ~ W N

[EEN
o

11
12
13

14
15

16
17
18

19
20
21

22
23

24
25

26
27
28
29

$5 TR

Antunes, A., Luyt, A. S., Kasak, P., Aljarod, O., Hassan, M. K., & Popelka, A. (2021). Effect
of plasma treatment on accelerated PLA degradation. Express Polymer Letters, 15(8), 725-
743.

Chen, S., & Chen, D. (2020). Surface deacetylation of chitin nano-whiskers. Polymer
Bulletin, 77, 5345-5355.

Deng, Y., Liang, B., Liang, X., Fan, S., Zhang, Y., Yin, Y., Hu, H., Huang, Z., & Qin, Y. (2021).
Enhancing the solubility of a-chitin in NaOH/urea aqueous solution by synergistic

pretreatment of mechanical activation and metal salt. Journal of Molecular Liquids, 339,

116756.

Focher, B., Beltrame, P. L., Naggi, A., & Torri, G. (1990). Alkaline N-deacetylation of chitin
enhanced by flash treatments. Reaction kinetics and structure modifications. Carbohydrate

Polymers, 12(4), 405-418.

Hu, X, Du, Y., Tang, Y., Wang, Q., Feng, T., Yang, J., & Kennedy, J. F. (2007). Solubility and
property of chitin in NaOH/urea aqueous solution. Carbohydrate Polymers, 70(4), 451 458.

Jacobs, T., Morent, R., De Geyter, N., Dubruel, P., & Leys, C. (2012). Plasma surface
modification of biomedical polymers: influence on cell-material interaction. Plasma

Chemistry and Plasma Processing, 32, 1039-1073.

Li, D., Zhong, W., Li, L., Tong, C., Yu, S., Duan, M., Xu, J., Liu, X., Pang, J., & Wu, C. (2023).
Effect of chitin nanowhiskers on structural and physical properties of konjac glucomannan

hydrogels nanocomposites. Food Hydrocolloids, 141, 108731.

Liao, J., Hou, B., & Huang, H. (2022). Preparation, properties and drug controlled release of
chitin-based hydrogels: An updated review. Carbohydrate Polymers, 283, 119177.

Mincea, M., Negrulescu, A., & Ostafe, V. (2012). Preparation, modification, and applications

of chitin nanowhiskers: a review. Reviews on Advanced Materials Science, 30(3),225-242.

Rujiravanit, R., Kantakanun, M., Chokradjaroen, C., Vanichvattanadecha, C., & Saito,
N. (2020). Simultaneous deacetylation and degradation of chitin hydrogel by
electrical discharge plasma using low sodium hydroxide

concentrations. Carbohydrate Polymers, 228, 115377.



Tsaih, M. L., & Chen, R. H. (2003). The effect of reaction time and temperature during
heterogenous alkali deacetylation on degree of deacetylation and molecular weight of

resulting chitosan. Journal of Applied Polymer Science, 88(13), 2917-2923.

Wang, S. T., Huang, P. J., Chen, S. K., Shen, C. R., Chen, Y. P., & Tsai, M. L. (2025). Rheology,
Stability, and Physicochemical Properties of NaOH-Tannic Acid Solvent for B-Chitin
Dissolution. Food Hydrocolloids, 110548.

Zhong, Y., Zhang, X., Zhang, Q., & Cai, J. (2023). Rapid dissolution of chitin and
chitosan with degree of deacetylation less than 80% in KOH/urea aqueous solution. Green

Chemistry, 25(21), 8593-8605.



