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This dissertation focused on the conformational properties of arabinogalactans (AGs) and pectins, two representative
polysaccharides originating from plant cell walls, in polar media. Light scattering, small-angle X-ray scattering (SAXS),
viscometry, and circular dichroism (CD) techniques were employed to explore
chain dimensions and local conformational features in dilute solutions. The
relationship between conformation and primary structure was investigated by
controlling their structures through different sources, isolations, and chemical
modifications.

In Chapter 11, a linear type I AG (LG) and two branched type II AGs (LAG60
and JSP-la) with different branching architectures were examined in polar
solvents using SAXS, DLS, and viscosity measurements. The linear AG was well
described by the wormlike chain model and showed high flexibility with a low
Kuhn segment length of 2.80 nm, a measure of the chain stiffness, whereas the
branched AGs exhibited typical hyperbranched polymer characteristics and were
successfully described using a hyperbranched chain model under specific
conditions.

In Chapter I1I, pectin samples with distinct primary structures were isolated
and/or chemically modified. The results of CD, SAXS, and viscometry showed
that linear polyGalA-series pectin had the stiffest main chain and exhibited a two-
state conformational transition during heating in the highly protonated state. This

two-state transition was suppressed by dissociation, methyl esterification,

glucosamine substitution, or reduction on GalA residues, while the

Fig. 1. Systematic illustration of AGs conformation
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Fig. 2. Systematic illustration of pectins conformation
Overall, this work provides a systematic analysis of the solution conformations of AGs and pectins and clarifies how
backbone architecture, branching, chemical modification, and external conditions such as pH and temperature govern

polysaccharide conformation.
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