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Chemical Modification and Structure Analysis of Dietary Fiber
Polysaccharide with Expectation of Bioactivity

Kaname Katsuraya and Masayuki Gotoh

Abstract

There are many kind of carbohydrate compound having strong bioactivity. Authors had
been reported that natural polysaccharide and olligosaccharide would have novel biologi-
~ cal activity by chemical modification. Structure analysis of chemically modified dietary fi-
ber polygalactosamine having NH; group on 2nd position by use of molecular force field
calculation wsa also reported.

In this paper, we described that synthesis and structure analysis of sulfated polysaccha-
rides, such as polygalactosamin and chitosan. Molecurar orbital and semi-empirical mo-
lecular orbital methods were used for 3-dimentional graphical mapping of electron den-
sity, electrostatic potential (the energy of interaction of a point positive charge with the
nuclei of a molecule), and local ionaization potential (a measure of the ease with which

electrons are detached from a region of space).
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Fig. 1 Chemical structure of chitosan and polygalacto-
samine.
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Table 1 Sulfation of Chitosan and (1—4)-«Polygalactosamine”

Run Poly—saccharide. Sulfating ragent Time  Yield  Toluidineblue
kind of poly—sac. weight (mg) kind mg ~ min. mg Test
1 Chitosan 100 SO+Py” 200 90 110 +
2 Chitosan 100 SO+Py” 400 90 105 +
3 Chitosan 100 SO~Py” 800 90 123 +
4 Chitosan 100 Cs? 200 90 125 +
5  Chitosan 100 Cs” 800 90 133 +
6  Polygalactosamin 75 SOsPy” 150 90 120 +
7 Polygalactosamin 75 SOs~Py” 300 90 181 +
8  Polygalactosamin 75 SO~Py” 600 90 208 +

a) Sulfation was carried out at 90C.
b) Sulfur trioxide—pyridine complex.
¢ ) Chlorosulfonic acid
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Fig. 2a Tube model and electron density surface (0.002 elec-
trons/au’) with local ionaization potential of chitosan
(upper) and (1—4)-«-polygalactosamine.

Fig. 2b Tube model and electron density surface (0.002 elec-
trons/au’) of sulfated chitosan (upper) and sulfated
(1—4)—a—polygalactosamine.
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Fig. 3a Electrostatic potential surface (—20kcal/mol) of chitosan
(upper) and (1—4)-«—polygalactosamine.

Fig. 3b Electrostatic potential surface (—20kcal/mol) of sulfated
chitosan (upper) and sulfate (1—4)-«—polygalacto-
samine.
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