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ABSTRACT

N,O-carboxymethylchitosan (N,0-CMCS), O-carboxymethylchitosan (O-
CMCS) and N-carboxymethylchitosan (N-CMCS) were prepared from various source
and type chitosans. N,0-CMCS were synthesized by the reaction between shrimp,
crab and squid chitosans with monochloroacetic acid under basic conditions at 50°C
whereas O-CMCS was obtained by deacetylation of carboxymethyl chitin (O-CMC).
O-CMC was synthesized from crab and shrimp chitins by using the same method as
preparation of N,0-CMCS under temperatures -20 to 50 °C. N-CMCS was
synthesized by the reaction between shrimp chitosans and glyoxalic acid. Then, the
product was hydrogenated by reaction with sodium borohydride. The
carboxymethylchitosans showed the improvement in water solubility (45-97%). The
insertion of carboxymethyl group on chitosan molecules was analyzed by Fourier
Transformed Infrared Spectroscopy (FT-IR), Proton Nuclear Magnatic Resonance

Spectroscopy (*H-NMR) and Scanning Electron Microscopy (SEM). The study of
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FTIR spectra, "H-NMR spectra, and SEM images shows that carboxymethylation
does take place. In addition, the *"H-NMR was used for determining the degree of
deacetylation (DD) and the degree of substitution (DS) at hydroxyl and amino groups
of chitosan. The titration method was used for determining the DD and DS at N-sites
DSn-sup) Of carboxymethylchitosans. The DD and DSy from titration method were
similar to *H-NMR method. The DS of N,O-carboxymethyl chitosans were in the
range of 1.0-2.2. The DS of N-carboxymethyl chitosan and O-carboxymethylchitosan
were 0.1-0.4 and 0.2-0.8, respectively. Some N,O-CMCS, N-CMCS and O-CMCS
were evaluated the antimicrobial activities against one fungal, Candida albicans, two
Gram-negative bacteria, Salmonella typhimurium, Escherichia coli and three Gram-
positive bacteria, Staphylococcus aureus, Bacillus cereus and Streptococcus

pyogenes, but the results were inactive.
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