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Functional Properties of Chitin and Chitosan

Applicable to Food Products
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Abstract

Production of chitin and chitosan from Black Tiger shrimp shell (Panaeus monodon) by chemical
method without heat treatment were carried out to study the effect of some processing parameters on
characteristics and properties of chitin and chitosan. The optimum conditions consisted of deproteinization
with 4% NaOH for 48 h at room temperature and then demineralization with 6% HCI for 72 h at RT. The
resulted chitin was further deacetylated with 50% NaOH for 6-8 day at RT. The longer deacetylation gave the
higher degree of deacetylation (DD}. Where as molccular weight and viscosity of chitosan increased at early
period and then decreased after 7-8 days of deacetylation.

Effect of degree of deacetylation (DD) and molecular weight (MW) of chitosan produced without
heat treatment on their characteristics and properties as well as on properties of emulsion were studied using
chitosans produced under the optimum conditions from previous experiment without heat treatment to obtain
different degree of deacetylation (78.55, 83.41 and 86.98%) and different molecular weights (419.22, 943.54
and 1326.74 KDa). It was found that viscosity of chitosan solution increased with the decrease in degree of
deacetylation and the increase of chitosan concentration and molecular weight. The highest water binding
capacity {688.25%), fat binding capacity (590.23%) and hydrophilic liphophilic balance (50.71} was found in
chitosan with the molecular weight of 419.22 KDa and 86.98% degree of deacetylation. The chitosan solution
(1.5 and 2.0%) mixed with vegetable oil at the ratio of 9:1 showed the highest emulsion stability. Chitosan
with the molecular weight of 419.22 KDa, 86.98% degree of deacetylation and 2% chitosan concentration had
the small size of oil droplet (8-10 micron) resulted in the highest emulsion activity and highest emulsion
stability. However, it had the Jowest emulsion viscosity.

Microcrystalline chitin  (M-chitin) produced by acetic acid hydrolysis had higher degree of
deacetylation than those by hydrochloric and phosphoric acids hydrolysis whereas acid concentration and
hydrolysis time did not significantly affected. M-chitin from acetic acid hydrolysis also had smaller molecular
weight (133-272 KDa) than those from hydrochloric and phosphoric acids. The M-chitin with lower MW
could be used for emulsion preparation with better emulsion capacity and more censistency oil droplets.
Adding of M-chitin as well as xanthan gum could enhance oil droplets distribution in mayonnaise. The
mayonnaise product with M-chitin showed less oil droplets distribution and texture acceptance than those
contained xanthan gum.

Modification of chitosan into carboxymethy! chitosan {CM-chitosan) was carried out under different
alkalization conditions (alkali concentration, tume) and carboxymethylation time. Using higher NaOH
concentration resulted in the decrease of CM-chitosan’s molecular weight. But longer alkalization time and
carboxymethylation time could increase the molecular weight of CM-chitosan. The increase in NaOH

concentration, alkalization time and carboxymethylation time resulted in the increase of degree of substitution
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(DS) of carboxymethyl group. The prepared CM-chitosan showed 6.30-25.42. centipoise viscosity, 5.99-8.35
HLB value and trended to increase with the increase of NaOH concentration. Emulsion with 1% CM-chitosan
from 50% NaOH exhibited more oil droplet than those with CM-chitosan from 30 and 40% NaOH.
Carboxymethylation for longer period also gave more oil droplet

Addition of CM-chitosan and xanthan gum into mayonnaise resulted in smooth and creamy white
appearance with no fat separation after leaving for 12 h. Mayonnaise with more than 0.5% CM-chitosan or

0.1% xanthan gum showed higher viscosity than those without CM-chitosan or xanthan gum.
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