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Dough Properties and Bread Qualities of Wheat Flour Supplemented
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Abstract

We examined the dough propetties, baking qualities, and sensory aspects of commercial hard wheat flour (Q1)
that was supplemented with up to 30% rice bran flour. The loaf volumes of bread with 20% and 30% rice bran

were 83% and 65%, respectively, of the control (wheat flour only). However,

a 5% and 10% supplement of rice

bran increased loaf volume by 5.2% and 0.7%, respectively, over the control. After storage of loaves for three
days, bread crumbs from loaves with 5% rice bran were significantly softer than those with 10%, 20%, and 30%
rice bran. The hardness of dough increased with the proportion of rice bran, but springiness and cohesiveness were
inversely related to hardness. Addition of rice bran increased loaf pH. Rice bran decreased lightness, but significantly
increased redness and yellowness in a concentration dependent manner. Sensory investigation indicated that bread
with 5% rice bran was not significantly different from the control. However, more panel members preferred the

appearance and flavor of bread with 5% rice bran.
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Table 1. Baking formula based on wheat flour weight

Ingredients ~ Control”  R5% R10% R20% R30%
Wheat flour 100 95 90 80 70
Rice bran 0 5 10 20 30
Water 210 210 210 210 210
Sugar 6 6 6 6 6
Yeast 1 1 1 1 1
Salt 2 2 2 2 2

"Control : wheat flour only.

Abbreviations; R5%, rice bran 5% substituted wheat flour; R10%, rice bran 10%
substituted wheat flour; R20%, rice bran 20% substituted wheat flour; R30%, rice
bran 30% substituted wheat flour.
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Table 2. Effect of rice bran substitution on the specific volume
(cmslg) of wheat bread

Substitution of rice bran

Control R5% R10% R20% R30%

Specific volume ~ 4.40° 4645 443 364" 284

**Values followed by different letter in the same row are not significantly different
according to Duncan’s multiple range test (p<0.05).

Abbreviations: R3%, rice bran 5% substituted wheat flour; R10%, rice bran 10%
substituted wheat flour; R20%, rice bran 20% substituted wheat flour; R30%, rice
bran 30% substituted wheat flour.
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Table 3. Physical properties of wheat dough containing up to
30% rice bran

Physical property parametets

Samples ‘ - )
Hardness(g) Springiness Cohesiveness
Control” 56.4° 0.962° 0.720¢
R3% 84.0° 0.940" 0.704"
R10% §7.0" 0.930° 0.707"
R20% 257.9° 0919° 0.685"
R30% 425" 0915° 0.637°

“"yalues followed by different letter in the same column are not significantly different
according to Duncan’s multiple range test (p<0.05).

Abbreviations are the same as in Table 2
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Table 4. Hardness of breadcrumbs containing various amounts
of rice bran substituted for wheat flour

Hardness(g)

Storage period(day) Substitution of tice bran

Control R5% R10% R20% R30%

0 5900 664" 1038 1696  550.1°
1 709" 1481  2370°  2674° 7412
2 228 1925 2866° 32030 8484
3 659" 2235 3T R 9391

dyalues followed by different letter in the same column are not significantly different
according to Duncan’s multiple range test (p<0.05).

Abbreviations are the same as in Table 2.
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Fig. 1. Cross-section of wheat bread containing various amounts of
rice bran substituted for wheat flour.

Abbreviations; R5%, rice bran 5% substituted wheat flour;
R10%, rice bran 10% substituted wheat flour; R20%, rice bran 20% substituted wheat
flour; R30%, rice bran 30% substituted wheat flour.
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Table 5. pH of wheat bread containing various amounts of rice
bran substituted for wheat flour

Substitution of rice bran

Conrol ~ RS%  RI0%  R0%  R30%
pH 607 584 573 5760 5857

“*Values followed by different letter in the same row are not significantly different
according to Duncan’s multiple range test (p<0.05).
Abbreviations are the same as in Table 2.
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Table 6. Hunter color value of wheat bread containing various
amounts of rice bran substituted for wheat flour

Color vale
Samples y ) :
Control 66.94" 213 10.84°
R5% 614" 1207 12.17°
R10% 64.94" 067" 1477
R20% 62.77" 111" 15.64°
R30% 58.56" 2.29° 1577°

“Values followed by different letter in the same column are not significantly different
according to Duncan’s multiple range test (p<0.05).
Abbreviations are the same as in Table 2.
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Table 7. The sensory evaluation of wheat bread containing various
amounts of rice bran substituted for wheat flour by paired
preference test

Number of preferences

Sensory quality Frequency analysis

Control” R5%"
Appearance 9 11 -
Crumb color 15 5 *
Flavor 7 13 -
Texture 16 4 o
Mouthfeel 10 10 -
Taste 15 5 *
Overall acceptability 13 7 -

Control wheat flour only.
RS%, rice bran 5% substituted wheat flour.

“Show significant differences of p<0.05 and 0.01, respectively, on the values for
each quality.
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