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We can find electrolyte polysaccharide with carboxylate and/or sulfate groups
in seaweeds, for example, alginate, carrageenan, fucoidan and so on. They are
applied for food additives or supplement. For example, carrageenan is a sulfate
polysaccharide extracted from red seaweed. Its aqueous solutions undergo
thermoreversible sol-gel transition by formation or deformation of double helix
structure. As another example, alginate is extracted from brown seaweed, and
has carboxylic acid groups. It takes place gelation by addition of calcium ions by
coordinating them with carboxylic acid sites on saccharide chains. The
observation of these kinds of structural features is important for comprehension
of apparent phenomena and functionalization. Fucoidan has physiological
activities as anticoagulant, immunomodulatory, antitumor, etc. The mechanism
of these effects is complicated and not clear. One approach to solve it is to study
the interaction of electrolyte polysaccharide and key protein as signal molecule.

One powerful method for structural characterization of the polysaccharides and
their interaction and complexation with protein is small angle X-ray scattering
(SAXS), which is available for analyzing nano-scale structure in solution and/or
gel. In this work, the SAXS was performed to analyze the associated structure.
The time-resolved SAXS during making low pH by addition of gluconolactone
(GDL) was also carried out. The interaction and complex structure of electrolyte
polysaccharide and protein were studied as model system. The fucoidan or
sulfated cyclodextrin mixed with B-lactoglobulin (B -Lg) were used for samples.
The results indicated that the mixture solution becomes turbid at low pH,
indicating the aggregation. The variation of SAXS pattern indicated the
aggregation process of electrolyte polysaccharide and protein at nano-order
level.
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