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Production and evaluation of three kinds of breads containing
wheat flour partially substituted with dry okara

Rie Horiuchi, Yoshie Yamate and Mitsuru Fukuda

Department of Food Science and Nutrition,
School of Human Environmental Sciences,
Mukogawa Women’s University, Nishinomiya 663-8558, Japan

Three kinds of okara-containing breads, white bread, bagle, and nun, were produced, and the
microstructure, physical property, and characteristic of taste were investigated. Twenty percentage
of wheat flour of the breads was substituted with dry okara. The difference between microstruc-
tures of breads with and without okara was slightly observed in three kinds of breads, respec-
tively. While the height or thickness of breads was decreased by the substitution of wheat flour,
the hardness of breads was increased by the substitution. The significant difference in sensory
evaluation of three kinds of breads was observed between breads substituted and not substituted

with okara.
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Fig. 1. Microstructure of white bread

Scale bar shows 50¢m.
N, not substituted; S, substituted.
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Fig. 2. Microstructure of bagle
Scale bar shows 50zm.
N, not substituted, S, substituted.

Fig. 3. Microstructure of nun

Scale bar shows 50xm.
N, not substituted; S, substituted.
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Fig. 4. Height of three kinds of breads
N. not substituted, S. substituted
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Fig. 5. Specific loaf volume of three kinds of
breads
N:.not substituted, S:substituted
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Fig. 6. Remaining water of three kinds of breads
N:not substituted, S:substituted
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Fig. 7. Hardness of three kinds of breads
N:not substituted, S:substituted
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Fig. 8. Sensory evaluation of white bread
N:.not substituted, S:substituted
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Fig. 9. Sensory evaluation of bagle
N:not substituted, S:substituted
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Fig. 10. Sensory evaluation of nun
Ninot substituted, S:substituted
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