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Effects of Hydrocolloid and Pre-gelatinized Starch on Volume of Rice
Dough during Fermentation
Cin-Yen Lee, Yen-Fang Chou, Yi-Chun Chen, Yao-Fen Wang, Yu-Chang Chao

ABSTRACT

Leavening volume of dough in the fermentation process, is one of important factors in determining
the texture of the bread. Due to lack of gluten to holding gas in the dough, the rice flour-based gluten-
free bread could not develop suitable texture properties. Therefore, this study was investigated the
change of leavening volume of rice flour dough during fermentation by adding hydrocolloids, wheat
flour and pre-gelatinized starch as formulating the rice bread. Results showed that the maximum
volume expansion ratio of rice flour dough was 253+22 % after 50 min. in fermentation stage,
comparing wheat dough was 454+7 % after 70 min. And the maximum volume expansion ratio of
adding 2 % methylcellulose was 309438 % after 70 min., but decreasing with the increasing addition.
Adding 1 % carboxymethylcellulose was 224+37 % after 40 min., but didn’t significantly change
with increasing addition. Adding 10 % pre-gelatinized rice flour was 15012 % after 20 min. and
adding 5 % pre-gelatinized modified corn starch was 225+10 % after 50 min., however, the maximum
volume expansion ratio decreased with increasing of addition level of pre-gelatinized starch. Analysis
of baking the finished product, the volumetric expansion ratio of baked bread is consistent with the
forecast. The specific volume of gluten-free rice flour bread is only 42% of the wheat bread, and the
addition of hydrocolloids, wheat flour and pre-gelatinized modified starch can reduce the baking loss.
Adding 1% carboxymethylcellulose to improve the internal bubble density of gluten-free rice flour
bread has the best effect from 27.62 + 2.72 cells / cm? to 50.21 + 0.02 cell / cm?.

Key words: gluten-free rice flour bread, hydrocolloids, pre-gelatinized modified starch, volumetric
expansion ratio
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Fig. 1 Effects of yeast and sugar on the curves of volume of fermented rice flour dough during
fermentation.
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Table 2 Comparing the specific volume, baking loss and cell density of rice flour bread with adding
hydrocolloids, wheat flour and modified starch

Treatment Specific Bake Loss(%)  Cell Density
Volume(ml/g) (cells/cm?)

wheat 4.79+0.012 12.80+1.81° 65.2911.912

Rice 2.1740.27° 19.25+0.41%  27.62+2.72¢

Rice80-wheat20  1.82+0.06" 17.85+1.24° 44,4415 45P¢
Rice-MC-2% 2.0610.32° 15.90+1.15P 34.2442.49
Rice-CMC-1% 2.1410.24° 15.25+0.85" 50.21%0.02°
Rice-CH20-5%  2.19+0.09° 17.20+1.21°  36.24+2.88%
Mean with superscripts of different small letters in the same columns are significantly different (p <
0.05).
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