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Abstract

The purpose of this study was to help promote the consumption of rice by substituting rice powder for wheat flour
in-bread preparation and examining the effect of rice powder particle size in baked rice bread samples. Several expe-
riments were carried to analyze and compare the quality characteristics of prepared samples of wheat flour and rice pow-
der breads. The loaf volume index of the wheat flour bread was 6.34, and the indices of the rice powder bread samples,
which were made from powder milled through 20, 35, and 45 mesh (S1, S2 and S3), were 5.37, 5.56, and 5.85, respectively.
~ These data indicated that the loaf volume index of the rice powder bread was lower than that of the wheat flour bread,
but the volume of the rice powder bread increased as the particle size of the rice powder became fmer According to tex-
ture analysis results using a rheometer, the hardness value of the wheat flour bread was 1.34x10° g/cm’, and values of
S1, S2, and S3 were 1.74x10° g/em’, 1.57x10° g/em’, and 1. 47x10° g/cm’, respectively. Therefore, $3, which was made from
the finest powder among the rice powder samples, showed the lowest level of hardness. No significant differences were ob-
served for springiness, cohesiveness, and gumminess among the bread samples. However, the wheat flour and rice powder
breads had significant differences for bread crumb color. The L-value of S3(76.20) was similar to that of the wheat flour
bread(77.22). but the L-values of S1(70.30) and S2(71.21) were lower than that of the wheat flour bread. In terms of
redness and yellowness, the values of the rice powder breads were significantly different from those of the wheat flour
bread. In terms of overall preference, the sensory evaluation results indicated that S3 was significantly the more preferred
and the wheat flour bread was the least preferred among the bread samples. This study also investigated texture changes
and mold occurrence in bread samples stored at 25T for 5 days. From the 3rd day of storage, bread texture became
harder in all samples however, S3 showed the least level of change among the rice powder breads. The occurrence of

mold began to increase abruptly from the 4th day of storage, and S2 and S3 showed mold numbers that were 2-fold
greater than those of Sl and the wheat ﬂour bread. |

Key words : Wheat flour and rice powder bread, loaf volume index, texture and color, sensory evaluation, mold occurrence.
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Table 1. Particle size distribution(percent) of the ham-
mer mill rice powder in different sample

<120 120~140 140~180 170~200 200 <

C 0.00£0.00 4.53+1.51 13.7£2.08 21.93+1.47 59.45+4.81
S1  52.78+1.24 4.87+249 9.60+4.68 12.33+4.40 21.88i8.12
S2  24.53+0.88 10.48+0.58 12.15+0.45 17.13£1.68 33.10+1.82
S3  6.18+0.17 10.85+3.44 13.43+1.72 26.73+6.44 36.38+4.92

C : wheat flour.

S1 : rice powder milled to penetrate into 20 mesh by the hammer mill.
S2 : rice powder milled to penetrate into 35 mesh by the hammer mill.
S3 : rice powder milled to penetrate into 45 mesh by the hammer mill.

Table 2. Composition of bread dough (g)
Ingredient =~ Wheat flour S1 S2 S3
Wheat flour 300
Rice powder 300 300 300
Yeast 9 9 9 9
Shortening 24 24 24 24
Milk powder 15 15 15 15
Salt 5.4 5.4 54 5.4
Sugar 24 24 24 24
Water 186 285 295 335
Gluten 75 75 75

C : wheat flour.

S1 : rice powder penetrated into 20 mesh.
S2 : rice powder penetrated into 35 mesh.
S3 : rice powder penetrated into 45 mesh.
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Fig. 1. Loaf volume index of bread made with wheat

flour and rice powder in different particle size.

*" Mean by different superscripts are significantly different at
the p<0.05 level by Duncan's multiple range test.

C : wheat flour.

S1 : rice powder penetrated into 20 mesh.

S2 : rice powder penetrated into 35 mesh.

S3 : rice powder penetrated into 45 mesh.
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Table 3. Texture of breads made with wheat flour and
rice powder in different particle size

Attributes C S1 S2 S3
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Table 4. Hunter's color value of bread made wheat flour
and rice powder in different particle size

Hardness 1.34+0.13°  1.74+0.27° 1.57+0.24" 1.47+0.08°
(x10°g/cm’)
Springiness(%)  1.50£0.95™° 1.41+0.66 1.16£0.59 1.79+1.42

Cohesiveness(%) 0.75£0.56 "> 0.50£0.31 0.72+0.50 0.83x0.91

Gumminess(g) ~ 1.30+0.73" 1.06£1.42 0.83£0.45 1.23+0.89

L a b JE
C  77.2240.56° -1.08+0.25° 15.81+1.59° 0 =0
S1  7030£1.07°  2.13x041° 14.15+0.52°  8.09+1.07
S2  71.21+0.84°  1.60+0.34° 15.50+0.28*  7.74+0.35
S3  7620+0.74° —0.06£0.31° 16.65+0.38"  2.89+0.55

Values are MeantSD.

" Means in a row by different superscripts are significantly diffe-
rent at the p<0.05 by Duncan's multiple range test.

C : wheat flour. |

S1 : rice powder penetrated into 20 mesh.

S2 : rice powder penetrated into 35 mesh.

S3 : rice powder penetrated into 45 mesh.

Values are MeantSD.

"4 Means in a column by different superscripts are significantly
different at the p<0.05 by Duncan's multiple range test.

C : wheat flour.

S1 : rice powder penetrated into 20 mesh.

S2 : rice powder penetrated into 35 mesh.

S3 : rice powder penetrated into 45 mesh.

L : degree of lightness (white +100 < 0 black).

a : degree of lightness (red + 60 <> —60 green).

b : degree of lightness (yellow + 60 <> —60 blue).

~ 4E= NBS(National Bureau of Standards) unit of color difference

trace 0~0.5, slight 0.5~1.5, noticeable 1.5~3.0, apprecia-
ble 3.0~6.0, much 6.0~12.0.
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Table 5. Sensory evaluation for preference test of bread
with wheat flour and rice powder in different particle size

Sr’l?;?zs C S1 S2 S3

Apperance  4.77+0.55° 3.39£0.61° 3.50+0.79 3.89+0.32°
Flavor 3.28£0.67° 3.39+0.85 3.50+1.04  3.67+0.91
Texture 3.78+£0.94° 3.67+0.91° 3.50£0.99° 4.22+1.00°
Taste 3.39£0.92° 3.78+0.88™ 4.12+0.79® 4.50+0.71°
O;zg‘ence 3.50£0.79° 3.50+0.79" 3.78+0.65" 4.500.79°

Values are Mean=SD.

*® Means in a row by different superscripts are significantly diffe-
rent at the p<0.05 by Duncan's multiple range test.

C : wheat flour.

S1 : rice powder penetrated into 20 mesh.

S2 : rice powder penetrated into 35 mesh.

S3 : rice powder penetrated into 45 mesh.
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Table 6. Sensory evaluation for difference test of bread
with wheat flour and rice powder in different particle size

Characteristics C Si S2 S3

Color 4.83+0.38° 2.00£0.69° 2.72+0.67° 3.67+0.69°
Expansion  4.67+0.59° 3.00+0.84° 3.33+0.59° 3.9420.24°

Wheat flavor 3.44£0.16° 2.34£0.19° 2.34+024° 1.45+0.39°

Nutty flavor 2.83+0.71° 3.67£0.77° 3.83£0.71° 4.33+0.59°
Softness 3.78+1.17%° 3.22+0.88° 3.78+0.81" 4.33+0.69"
Juiciness 3.22+0.88° 3.61x1.20% 3.89+0.68° 4.56+0.62°
Fineness 4.00£0.91* 2.89+0.76° 2.89+0.96° 3.78+0.55°

Values are Mean+SD.

~4 Means in a row by different superscripts are significantly di-
fferent at the p<0.05 by Duncan's multiple range test.

C : wheat flour. -

S1 : rice powder penetrated into 20 mesh.

S2 : rice powder penetrated into 35 mesh.

S3 : rice powder penetrated into 45 mesh.
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Fig. 2. Changes in the texture of bread made with wheat
flour and rice powder in different particle size during sto-
rage at 25C. |
"° Mean by different superscripts are significantly different at

the p<0.05 level by Duncan's multiple range test.
C : wheat flour bread.
S1 : rice powder bread milled to penetrate into 20 mesh.
S2 : rice powder bread milled to penetrate into 35 mesh.
S3 : rice powder bread milled to penetrate into 45 mesh.
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Fig. 3. Number of mold spots on the bread made with
wheat flour and rice powder in different particle size du-
ring storage at 25TC.

C : wheat flour bread.

S1 : rice powder bread milled to penetrate into 20mesh.
S2 : rice powder bread milled to penetrate into 35mesh.
S3 : rice powder bread milled to penetrate into 45mesh.
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