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Abstract: There are many kinds of polysaccharides composed of glucose, mannose, galactose, xylose, arabi-
nose, glucosamine and so on. It is not so easy to follow their functions; however, it is possible to suggest them
through some information on the physiology and/or ecology of microorganisms and plants. Generally, origi-
nal skills, abilities, discoveries and ideas are also necessary in order to take large steps in research. I would
like to introduce some attractive matters in the science of polysaccharides in addition to an explanation of the
polysaccharides (succinoglycan, [-1,2-glucan, chitin, xyloglucan, B-1,3-glucan, amylopectin) examined. Fur-
thermore, the utilization of biomass has been anticipated as a solution to the problem of the environment and
polysaccharides are the main materials of biomass. A technique for the saccharification of polysaccharides to
monosaccharides and a technique for fermenting monomers to useful materials like bioethanol should be stud-

ied.
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Fig. 1. Structure of succinoglycan and fragmentation of succino-

glycan by specific B-glycanase.

The structure of succinoglycan (A) was elucidated from chemical
analyses of octasaccharide (C) corresponding to the repeating unit of
succinoglycan and two tetrasaccharides (D) obtained by successive
fragmentation of deacylated succinoglycan (B) with extracellular
succinglycan depolymerase (arrow a) and intracellular endo-B-
glucanse (arrow b) of Flavobacterium M 64. O, glucose; @, galac-
tose.
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Fig. 2. Arranged model of succinoglycan biosynthetic pathway proposed by Reuber and Walker."

G, glucose; Gal, galactose; Suc, succinic acid; Ac, acetic acid; Pyr, pyruvic acid; P, phosphate.
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Fig. 3. Paper chromatography of partial hydrolysates of B-1,2-
glucan and native B-1,2-glucan.

The oligomers were prepared by hydrolysis of native B-1,2-glucan
with 0.1 M-TFA at 100°C for 120 min (A) or 150 min (B). C was
mixed with glucose and native B-1,2-glucan. G1, G5, G10, G15,
and G20 indicate the position of glucose and respective glucose olig-
omers.
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Fig. 4. Partially deacetylated chitins and response of magnetic sup-
port in a magnetic field.

Partially deacetylated chitins (PDAC) were prepared by boiling
under the heterogeneous hydrolysis with 16.7% NaOH (A) and
37.5% NaOH (B), respectively. B type PDAC was steeped in 100
mM acetic acid to expand chitosan chains located in the outer part
of the PDAC, mixed with magnetite after adjusting to pH 5.5 and
then treated with glutaraldehyde. The magnetic support prepared had
the ability to move rapidly in a magnetic field and immobilized en-
zyme (E).
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Fig. 5. Unit structures (A, B and C) of xyloglucan and the sensitivity of cellulase to the glucosyl linkages of arrow a, arrow b and arrow ¢

in the three units.

Arrow c is not digested by cellulase. The rate of hydrolysis of arrow b is much slower than that of arrow a.
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Fig. 6. Gel permeation chromatography of partial hydrolysate and
complete hydrolysate of waxy starch on a column of

Toyopearl HW-50 S.

The elution curves of A were drawn with total saccharide ratios.
The partial hydrolysate (about 15% hydrolysis) of waxy starch was
fractionated into three fractions (fr. 1, fr. 2 and fr. 3) and the short-
amylose chains derived mainly from the outer portion of amylopec-
tin were collected in fr. 3. The elution pattern of short-amylose
chains located on outer portion of the amylopectin molecule was
compared with that of short-amylose chains derived from complete
hydrolysis by RI detector (B).
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Fig. 7. Difference in short side-chains between Fr.3 of Reiho
amylopectin and Fr. 3. of Koshihikari amylopectin.

It was found that the outer portion of Reiho amylopectin is com-
posed of longer chains than that of Koshihikari amylopectin. The re-
sult agreed broadly with physico-chemical properties that the starch
of Koshihikari gelatinizes more quickly and is more resistant to
retrogradation than that of Reiho.

[Yamadanishikil - [Koshihikari]

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

DP

Fig. 8. Difference in short side-chains between fr. 3 of Sake-rice
starch and fr. 3. of Koshihikari starch.

It was found that the outer portion of Sake-rice (Yamadanishiki)
amylopectin is composed of longer chains than that of Koshihikari
amylopectin. It could be suggested that rice starch with amylopectin
susceptible to retrogradation is adequate for Sake-rice.
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Plentiful shortish chains on the outer
layer of the amylopectin molecule
(Resistant to retrogradation)
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Plentiful longish chains on the outer
layer of the amylopectin molecule
(Sensitive to retrogradation)

Fig. 9. Proposed models of the outer portion of the amylopectin
molecule suggesting physical properties concerned with
properties sensitive and resistant to retrogradation.
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