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The chemical modification is important to improve the solubility to various solvents, physical properties, and
immunological functions in polysaccharide chemistry. Oxidation is one of the familiar methods in the chemical
modification of polysaccharides not only for industrial applications but also in fundamental studies, such as the
structural determination, the first step of the functionalization, and so on. We focus a triple helical polysaccharide,
schizophyllan, to study the effects of the carboxylation on the ordered structure of the polysaccharide. The oxidation of
schizophyllan side chains is performed by two-step oxidation using periodate and chlorite in aqueous solutions to
obtain the carboxylated sample, showing the polyelectrolyte character. The carboxylation of schizophyllan affects the
triple helical conformation and the order-disorder transition with respect to the schizophyllan side chain in aqueous
solutions, and solution properties governed by the conformation of this polysaccharide. The triple helical conformation
was investigated mainly using the size-exclusion chromatography with a multi-angle light scattering detector, and the
order-disorder transition with respect to the schizophyllan side chain was studied by differential scanning calorimetry
and optical rotation.

Keywords: schizophyllan, periodate oxidation, size exclusion chromatography, light scattering, differential scanning
calorimetry, optical rotation
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Fig.1 Glycol-cleavage reaction by the periodate oxidation of
a-1,4-glucose.
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Fig.2 Glycol-cleavage reaction by the periodate oxidation of
a-1,6-glucose.
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Fig.3 The oxidation path in the periodate oxidation of the side
chain of schizophyllan.
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Fig.4 Chemical structure of the carboxylated schizophyllan
(Sclerox-X) by partial periodate oxidation and subsequent
chlorite oxidation.
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Fig.5 SEC-MALS for schizophyllan (SPG) and
Sclerox-X with different degrees of substitution in aqueous 0.1
M NaCl at 40 °C. X denotes the molar ratio of sodium periodate
for schizophyllan in the reaction.

results

Table 1 Molecular characteristics of Sclerox-X samples.
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Sclerox-X DS M,/g mol™ M, /M,
SPG 0 470,000 1.20
Sclerox-0.2 0.16 366,000 1.48
Sclerox-0.4 0.19 305,000 1.54
Sclerox-1.0 0.38 338,000 242
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Fig.6 Conformation analysis for schizophyllan and sclerox-X
samples with different degrees of substitution in aqueous 0.1 M
NaCl at 40 °C. Solid curves are fitting results by the wormlike
chain model; ¢ = 120 nm, 4 = 0.28 nm for SPG; ¢ =16 nm, & =
0.51 nm for Sclerox-X. Symbols are the same as those of Fig.5.
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Fig.7 Schematic illustration of the ordered state of

schizophyllan side chains in aqueous solution.
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Fig.8 Heat flow curves for schizophyllan (SPG) and

Sclerox-0.2 (10 wt%) in D,O with 0.1 M NaCl at the scanning

rate of 2.0 °C min. The DSC curves were obtained on the
second heating after cooling from 40 °C.
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Fig.9 Specific rotation at the wavelength of 589 nm for 1 wt %
solutions of schizophyllan (unfilled circles) and Sclerox-0.2
(unfilled triangles) in D,O with 0.1 M NaCl.
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