2013 2014

Design of Molecular Structure of Starch for Bread Baking by Considering
Correspondences to Polymer Structure of Plastic Materia
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We have recently demonstrated a possibility of pure rice bread excluding wheat
flour from the composition. Viscoelastic property of rice batter is a key factor for baking of the pure
rice bread. Our purpose was to propose a suitable molecular structure of rice starch for baking for pure
rice bread. For this purpose, we examined viscoelastic property of solution of starch in an ionic liquid.
We prepared starches with various types of molecular structures. Effect of molecular structure of starch
on rheology of ionic liquid with starch was investigated. Molecular behavior of starch including water
was also studied by using molecular dynamics simulation. Our results indicate that branch length of
amylopectin does not have significant effects on the rheology of rice batter and amylose as a linear
macromolecule introduces molecular entanglements in the system contributing to elasticity. We conclude
that inclusion of amylose molecules is important for species of rice for bread baking.
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Fig.1 Master curves of ® dependence of G’ and
G” for waxy rice starch solution of 30 wt%.
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Fig.2 Master curves of m dependence of G’ and
G” for non-waxy rice starch solution of 30 wt%.
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Fig.3 Diffusion constant of 10 maltose
molecules with 20 (open triangles), 100 (open
squares), and 300 (open circles) water
molecules.
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Fig.4 Number of hydrogen bonds

donated by water molecules in systems

of 10 maltose molecules with 20 (open

triangles), 100 (open squares), and 300

(open circles) water molecules.
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Fig.5 Number of hydrogen bonds
donated by hydroxyl groups of maltose
molecules in systems of 10 maltose
molecules with 20 (open triangles), 100
(open squares), and 300 (open circles)
water molecules.
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Fig. 6 A proposed model of rice dough.

It consists of A: crystalline rice particles, B:
water solution of starch, C: amylopectin, D:
amylose, and E: water molecules. 26
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