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CHAINOY SOEM : BIOLOGICAL ACTIVITIES OF CHITOSAN
OLIGOSACCHARIDES (CHOS) TOWARD COSMECEUTICAL
INNOVATIONS. THESIS ADVISOR : PROF. MONTAROP YAMABHAI,

Ph.D., 103 PP.

CHITOSAN OLIGOSACCHARIDES/CHOS/COSMECEUTICAL/ANTI-
INFLAMMATION/CHITOSANASE/ENZYME TECHNOLOGY/

BIOCONVERSION/WASTES/CHITIN/PRAWN/SHRIMP

Chitosan oligosaccharides (CHOS), hydrolyzed oligomers of chitosan, have been
shown to have several biological and physicochemical properties which are beneficial
to human health and beauty. In this study, we used an established enzyme technology,
recombinant chitosanase produced from food grade expression system of Lactobacillus
plantarum TGLO02 and efficient Escherichia coli : E.coli TOP10 expression system, for
the production of soluble CHOS from chitosan prepared from shrimp and prawn shells,
dissolved in lactic acid solution. To determine the optimal bioconversion reaction,
different conditions, namely chitosan concentrations (1 and 2%), reaction volumes (100
mL and 250 mL), enzyme concentrations (0.1, 0.5, 1 and 3 U/mL), temperatures (37 and
50 °C), reaction times (6, 12, 24 and 48 hours), solvents (1% HCL and 2% LAC), as
well as the condition for the storage of the final products were evaluated. The results
indicated that the optimal condition for the bioconversion is 1% chitosan in 2% LAC,
hydrolyzed for 48 hours at 100-250 mL scale . At these conditions, the bioconversion
yields were 100%. *H NMR, Mass spectrometry (MS), Size exclusion chromatography

(SEC) and Thin Layer Chromatography (TLC) were employed to analyze the final
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hydrolysis product. Product analysis revealed that the majority of the final product after
bioconversion are dimers and trimers with combination of small numbers of longer
saccharides such as tetramers and pentamers. Comparison of bioactivity of the products
kept in liquid or lyophilized form were investigated, and it was shown that this product
was not toxic to differentiated human macrophages at various concentrations, i.e., 25,
50, 100 pg/mL. Most importantly, the hydrolytic products also showed anti-
inflammation activity against LPS-induced inflammation of human mature monocytes
(THP-1). However, there were some loss of anti-inflammatory activity of certain CHOS
samples after lyophilization. Since the oligosaccharides generated in this thesis are
water soluble and bioactive, the expansion of its application to a wide a variety of

pharmaceutical and cosmeceutical products is attractive.
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