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We successfully extracted the megamolecular polysaccharide (molecular weight: 1.6 x 107 g/mol),
which contains carboxylate and sulfate groups at 33 mo% in total under the solution condition of 136 °C
and 2 hrs by an autoclave system, from the jelly-like extracellular matrix (ECM) of the cyanobacterium
Aphanothece sacrum, which has mineral absorption bioactivity. The purification of elution was made by
the following steps; elution was ultra-centrifuged under a strong condition of 300000 g for 30 min, and
then deionized in the membrane with an MWCO of 20000. The yield of the dried fiber was 14 g and
attained to the aimed value. We investigated the gelation properties of polysaccharides binding with rare
earth metal ions such as Nd**. The polysaccharide chain adsorbed rare earth metals, and lead to form gel
beads. The Nd’" binding ratio was one third to negative charges of sulfates and carboxylates of
polysaccharides and binding constant was 6.5x10* M™'. On the other hand, the polysaccharides did not
form gel beads in the presence of Ca’" and the binding did not saturate below 0.1 M of metal ion
concentration. Then, trivalent metal ions adsorbed to the polysaccharide chains more efficiently than
divalent ions. Next the dielectric constant of the polysaccharide aqueous solution has been investigated. The
equivalent conductivity at infinite dilution was in good agreement with that of Na" ion in an aqueous solution. This
revealed the counterion of the sacran is Na" ion. The dielectric spectrum suggested that the lower frequency
relaxation and higher frequency one appeared at 100 Hz and 100 kHz, respectively. Both relaxations could be fitted
by Debye type relaxation. The lower and higher frequency relaxation time was determined to be around 107 s and
10 5. The results indicate that two types of condition of metal ions around sugar chains, which may be related with
the fact that the polysaccharides contain water under the condition of multiple cross-linking by Nd** binding.
Moreover electric deposition of Nd was successfully made from the gels of polysaccharides with Nd**.




