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Effects of Rice Flour Particle size on Quality of Gluten-free Rice Bread
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Department of Food Science and Technology, Sejong University
'National Institute of Crop Science, Rural Development Administration

Abstract

This study investigated the effects of the particle size distribution of rice flour on the quality of a gluten-free rice
bread. Seolgaeng (SG), a type of japonica cultivar, was milled for producing rice flours and then screened using
100, 200, and 300 mesh sieves for sorting the rice flour. Rice flour characteristics including: amylose content, dam-
aged starch content, moisture content, average particle size and particle morphology were examined as well as the
gluten-free rice bread characteristics: specific volume, crumb hardness, and appearance. The SG rice particles
showed low starch damage compared to those milled of common rice cultivars since the starch granules of SG were
relatively round shaped. The specific volumes of gluten-free rice breads prepared with the flours passed through
100, 200 and 300 mesh sieves were 3.19, 3.36 and 1.41 mL/g respectively. In this study, the gluten-free rice bread
prepared from the flour passed through the 200 mesh sieve showed the best quality since the texture of its crumbs
were relatively soft and the color of its crust appeared good.

Key words: rice flour, particle size, gluten-free rice bread, Seolgaeng cultivar
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Table 1. Flour characteristics of the size-different rice flours
passed through 100, 200 and 300 mesh sieves.

100 mesh 200 mesh 300 mesh
13.34£0.03* 13.6+0.19* 13.6+0.06*

Moisture content (%)

Protein content (%) 7.4 40.07° 5.7+0.02° 5.7+0.00°
Amylose content (%) 19.5£0.45° 19.6+0.22° 18.7+0.16°
Damaged starch content (%)  4.840.36"  5.0£0.48°  9.0+0.49°

96.9+1.15° 63.5+1.92° 28.3+0.05°

Means with the different letters in the same row are significantly different
at the 5% level.
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Fig. 1. SEM images of the size-different rice flours passed
through (A) 100, (B) 200 and (C) 300 mesh sieves.
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Fig 2. Cross section images of gluten-free rice breads prepared
with the size-different rice flours passed through (A) 100 and
(B) 300 mesh sieves.
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Fig. 3. Overall appearances of gluten-free rice breads prepared
with the size-different rice flours passed through (A) 100, (B)
200 and (C) 300 mesh sieves.

Table 2. Specific volume, crumb hardness and crust color of
bread prepared with the size-different rice flours passed
through 100, 200 and 300 mesh sieves.

100 mesh 200 mesh 300 mesh

Specific volume (mL/g) 3.19+0.1° 3.36+0.1° 1.41+0.0°
Crumb hardness (N) 5.83+1.06°  2.61+0.16° 11.56+1.17*
L 70.59+1.47°  73.72+1.60° 81.03+0.39°
gﬁf‘rt 7.524049°  527+1.00° -1.05+0.02¢
b 27.60+1.21*  23.94+2.57° 11.34+0.29°

Means with the different letters in the same row are significantly difterent
at the 5% level (Lab color space)
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