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Abstract

Chitosan was prepared from black tiger shrimp carapace by

deacetylation process performing in 50% NaOH at 100320 °C under
atmosphere and vacuum. The reaction was carried on under such conditions
for 0.5, 1.0 and 2.0 hours. Chitosan obtained from 0.5, 1.0 and 2.0 hours of
deacetylation under vacuum, atmosphere and nitrogen flux had exhibited
molecular weights of 384, 1500, 2470; 4200, 4900 and 5260 kDa;
respectively. The percentages of degree of deacetylation (%DD) of chitosans
were 35.67, 74.80, 74.19; 63.91, 65.41 and 68.28%, respectively. Chitosan
obtained from deacetylation under atmosphere for 1 hour showed the highest
%DD of 74.80, whereas those prepared under vacuum exhibited 65.41.
Antimicrobial activities of all chitosans obtained under conditions
above were evaluated against Escherichia coli, Staphylococcus aureus and
Candida albicans and presented in terms of MIC (Minimum Inhibitory
Concentration) values. The antimicrobial activities of chitosans were
examined at concentrations of 39.06 to 1250 ppm. The inhibitory activity

increased when degree of deacetylation increased. Chitosan obtained from
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1.0 hour of deacetylation under atmosphere showed the lowest MIC value of
625 ppm against E. coli and S. aureus while C. albicans was inhibited at MIC
value of 312.5 ppm. The hydrolyzed chitosans obtained from reaction with O,
5, 10 and 25 mM H,0O, had exhibited molecular weight of 3260, 157, 3.17 and
0.236 kDa; respectively. These hydrolyzed chitosans were not as inhibitory
against E. coli and S. aureus as the native one, yet the inhibitory activity
against C. albicans increased with the reduction of MW. Degradation of
chitosan by enzymes (lysozyme, chitinase and papain) can be decreased the
MW, but must used a long time for hydrolysis. However, chitosan
hydrolysates obtained from reaction with all enzymes were not as inhibitory
as native chitosan.

As a chitosan solvent, 1% acetic acid was effective in inhibiting the
growth of all microorganism tested. The antimicrobial activity of chitosan was
also effected by pH, with the greatest activity being found at acidic pH values
(4.5-6.0). Temperature at 72 °c (pasteurization), 100 °c (boiling) and
121 °C (sterilization) for 15 min had not influence on the antimicrobial
activity of chitosan, so can be used chitosan as a food preservative in foods
that must passing these heat processes.

Comparision of antimicroial activity of native chitosan with
commercial chitosan found that commercial chitosan with 90%DD showed
the greatest activity followed by commerciél chitosan with 80%DD, native
chitosan and commercial chitosan with 70%DD; respectively. The MIC of
both native chitosan and commercial chitosan were various depending on type

of organisms, chitosan antimicrobial action is more on fungi than bacteria.
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TEM analysis of E. coli before and after treatment with chitosan found
that the cell surface and cytoplasm in control cells appeared uniform and
homogeneous. Cells treated with 625 ppm of chitosan had marked
morphological changes. In several cells, the cytoplasmic contents appeared to
separate from the cell envelope. In the other cells, breakage of the cell
envelope and leakage of cytoplasmic contents were observed.

Studying numbers of viable cells (E. coli, S. aureus and C. albicans)
were determined for final chitosan concentrations of 1250, 625, 312.5 and

156.25 ppm. Compared to control, the growth of E. coli, S. aureus and

C. albicans were inhibited by all levels of chitosan. The numbers of viable
cells quickly decreased and the organisms were completely inactivated after 6
h of incubation. Cytotoxic assay of chitosan was evaluated towards HT-29
human colon adenocarcinoma cell line at various concentrations (0.1-1.5
mg/ml). All the chitosan tested (native chitosan and commercial chitosan with

90%DD) displayed significantly non- toxic.
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