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Starch is one of the most important natural polymers available to humans. In addition
to being a food material, starch is also used as an adhesive and texture modifier in industrial
processes such as papermaking. Starch is known to display distinct physicochemical
properties depending on its botanical origin.

The biosynthesis of starch is catalyzed by at least four enzymes; ADP glucose
pyrophosphorylase (AGPase), starch synthase (SS), starch branching enzyme (BE) and
starch debranching enzyme (DBE). Analysis of various mutants has given important
clues to our understanding the function of each isozyme. Indeed, some of these mutants
have been shown to produce novel starches with great potential as new foodstuffs and/or
for industrial applications. Starch synthase IIla (SSIIIa)-deficient rice mutant, that was
completely absent in SSIIIa activity, and the parental Nihonbare were characterized to
reveal the relationship between the structure of the endosperm starches and the rheological
properties of the corresponding starch pastes.

The length and width of the raw rice grains of SSIIla and Nihonbare were similar, but
the cooked rice grains of SSIIla became longer than those of Nihonbare. The characteristic
force-strain curve of the cooked rice grain of SSIlIla displayed brittleness. The RVA
viscogram of SSIIIa showed low values for all the pasting characteristics, which were
markedly different from those of Nihonbare. In terms of the dynamic viscoelasticity
parameters, the storage modulus G’ of SSIIla was lower than that of Nihonbare. The
proportion of short chains with DP 6 to 9 and DP 16-19 decreased while chains with DP 10
to 15 and DP 20 to 25 increased in the chain-length distribution patterns of amylopectin.
The average of molecular weight of SSIIIa was smaller than that of Nihonbare. Changes
in the pasting and rheological peoperties of SSIIla were mainly caused by variations in the
structure of amylopectin. We believe that the rice grains and the divided starch from SSIIIa
constitute a promising food material.



