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o - e Study on Determination of Starch Molecular Structure with Improved
Processability from the Viewpoint of Polymer Chain Architecture

Foods made from wheat contain gluten, which causes excellent processability of wheat
batter. However, many people want to use rice instead of wheat because rice flour does
not contain gluten which causes serious problems on health of certain people. Rice batter
is worse for food processing than wheat batter because of the absence of gluten. It was
believed that rice bread cannot make without adding wheat or additives. However, after
the innovation of the method to use amorphous rice flour for rice bread baking, the
situation completely changed. About 20 years ago, we succeeded to make baked pure rice
bread by using amorphous rice flour. In this paper, we examined how the starch structure
of rice affect the processability of rice batter that uses amorphous rice flour. In this
doctor thesis, it consists of 4 chapters. The outline is described below.

In Chapter 1, the knowledge of wheat flour and rice flour, the basic structure and
characteristics of starch, and the purpose of study were explained. The purpose of this
paper is to clarify the relationship between the molecular structure of starch and food
processability.

In Chapter 2, the molecular structure of starch suitable for bread baking was examined.
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To clarify influence of amylose content, batter was made by blending with waxy and non—waxy
type rice, whose amylopectin structure is similar. This method revealed the effect of
amylose content on rice flour batter without changing amylopectin architecture. We
concluded that foaming ratio of baked bread of higher amylose content was higher. Amylose
contributed to keep bubbles in the bread baking process.

In Chapter 3, the molecular structure of starch suitable for making cookie was examined.
In this study, rice cookies were made from crystalline rice flour and amorphous rice flour,
respectively. Effect of crystalline structure and composition on processability of cookie
was discussed.

In Chapter 4, all the results in this thesis were summarized. The relationship between
processability and molecular structure of starch for rice bread and rice flour cookie
was indicated. From the results of this paper and previous knowledges, we were able to
group rice starch based on three measures: degree of branching, amylose content, and length

of branching.
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