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Abstract

The objective of this study was to examine the effects of rice (R) and brown rice (BR) flour on the quality characteristics
of morning bread. The quality characteristics of morning bread were determined by measuring the pH of the dough, dough
raising power, moisture content, baking loss rate, specific volume, height, color value, texture analysis and sensory
evaluations. The pH of the bread dough was highest on R1:BR2 and R0:BR3. The dough raising power and moisture content
steadily and significantly decreased as the amount of added brown rice flour increased. The baking loss rate was highest
on R3:BRO. The specific volume and height of morning bread were highest on R3:BR0O and R2:BRI1. In color value, the
L value decreased significantly as the amount of added brown rice flour increased, while a value and b value increased.
The hardness, gumminess and chewiness of morning bread increased with an increase in brown rice flour. In consumer
acceptability, R3:BR0O, R2:BR1 and R1:BR2 showed the highest scores in all parameters. Characteristic intensity rating of
roasted taste was lowest on R3:BRO. These results indicate that R2:BR1 showed similar quality characteristics as compared
to morning bread without brown rice flour, with the optimal results appreciated with a 2:1 ratio of rice flour to brown
rice flour.
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Table 1. Formulations of morning bread containing made
with different ratios rice and brown rice flour

Addition ratio of rice and brown rice flour

Ingredients (g)

R3:BRO” R2:BRI  RI:BR2 RO:BR3

Rice flour 120 80 40 0
Brown rice flour 0 40 80 120
Strong flour 120 120 120 120
Water 111 111 111 111
Egg 48 48 48 48
Butter 48 48 48 48
Sugar 14 14 14 14

Powdered milk 7 7 7 7

Salt 3 3 3 3

Dry yeast 3 3 3 3

Yeast food 3 3 3 3

D R3:BRO: The ratio of 3 rice flour to 0 brown rice flour in morning
bread.
R2:BR1: The ratio of 2 rice flour to 1 brown rice flour in morning
bread.
R1:BR2: The ratio of 1 rice flour to 2 brown rice flour in morning
bread.
RO:BR3: The ratio of 0 rice flour to 3 brown rice flour in morning
bread.

£0=2 203 FE Wi ERFS TE T %Oﬂ 9,
12} E(QE 30T, % 80%, 4052)3t%th 13} B
22 30 g &8st 28718k, 1027t
2 5 23 HEEE 30T, S5 80%, 405)2 st
Ha7l 9 W2 S1E 200T, ofiE 180T = oEd &
E(FDO-7102, Daeyoung, Daejeon, Korea)ol| A 8&7F ¢
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Switzerland) 2 w2 3K10,000 rpm, 30%)3} A1}3t & A&
Z o|g3lyitt WawdAey 4L Hk= 10 g2 50 mL Falcon
tubeol] o} HBSHA 3 &, myw AFEXARE 30T, &
& 80%, 402)3 FLT AEolA 15E THAHL = 907 F¢t
FuH3E 7|55} tHLee SH 2015).
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< Y H7F AW k=] A-HKim 5 2002)°14 §H52) pH
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o W7t £ T, AR AR dUY9Y TR 989
g0l s Yethal Bustqeh WujRdy} dAvjEd
] pH Z%Z7K(Table 2), Wu] ko] pH7} 6,77, Pul e
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Table 2. The pH, moisture content and color value of rice and brown rice flour

Parameters Rice flour Brown rice flour Significance”
pH 6.77+0.01" 6.71+0.01 ”
Moisture content (%) 7.88+0.11 3.16+0.22
Hunter L 94.06+0.97 83.42+1.45
Color values Hunter a - 0.25+0.01 1.31£0.05
Hunter b 6.09+0.15 14.13£0.23

Y Data are means+S.D.

2) Hokok

p<0.01,  p<0.001.

Table 3. The pH, baking loss rate, specific volume, height, moisture content and color value of morning bread containing

made with different ratios rice and brown rice flour

Addition ratio of rice and brown rice flour

Parameters ]
R3:BROY R2:BR1 R1:BR2 RO:BR3

pH 5.49+0.012% 5.49+0.02° 5.57+0.02° 5.560.02"
Moisture content (%) 32.20£0.97° 31.75£0.43° 29.57+0.63 24.86+1.64°
Baking loss rate (%) 12.91+0.79° 10.60:£1.02° 10.47+1.02° 10.20+0.28"
Specific volume (mL/g) 3.31+0.02° 3.17+0.04° 2.27+0.19° 1.7240.05°
Height (cm) 3.56:0.15° 3.48+0.08" 3.16£0.11° 2.84+0.11°
Hunter L 69.66+1.50° 68.08+1.94° 67.74+1.37° 66.30£1.19°
Color value Hunter a -2.97+0.10° - 2.05£0.08° - 0.86=0.08" 0.39+0.09°
Hunter b 17.1120.58¢ 19.34+0.64¢ 22.99+0.57° 24.91+0.56°

D Refer to Table 1.
Y Data are means+S.D.

3 Different superscripts (*"%) in a row indicate significant differences at p<0.05 by Duncan’s multiple range test.
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Fig. 1. Dough raising power of doughs containing made
with different ratios rice and brown rice flour. Legends are
referred in Table 1.
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Fig. 2. Internal appearance of morning bread containing made with different ratios rice and brown rice flour. Legends are

referred in Table 1.

Table 4. Texture analysis of morning bread containing made with different ratios rice and brown rice flour

Addition ratio of rice and brown rice flour

Parameters R3:BRO" R2:BRI1 R1:BR2 RO:BR3
Hardness 306.42+31.412%) 312.77+35.44° 463.79+68.00° 706.16+66.38"
Springiness 0.91+0.02° 0.94+0.01° 0.91+0.01° 0.86+0.01°
Cohesiveness 0.63+0.01° 0.68+0.01° 0.67+0.01° 0.62+0.02°
Gumminess 194.24+19.34° 213.95+23.00° 310.04+44.85° 440.83+38.29°
Chewiness 176.77+16.27° 201.54+21.00° 281.814+39.65° 380.26+32.40°

D Refer to Table 1.
Y Data are means+S.D.

% Different superscripts (“) in a row indicate significant differences at p<0.05 by Duncan’s multiple range test.
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Table 5. Sensory evaluations of morning bread containing made with different ratios rice and brown rice flour

Addition ratio of rice and brown rice flour

Parameters
R3:BRO" R2:BRI1 RI1:BR2 RO:BR3
Overall preference 4,501,249 5.25+1.29% 5.17+1.11° 3.58+1.00°
Appearance 4.50£1.51° 5.50+1.31° 475+1.14° 2.67+0.98°
N Color 3.58+0.67° 5.00+1.41° 5.17+0.83 3.17+1.34°
Acceptability b b
Flavor 4.08+1.51™ 5.75+1.14° 5.00+1.21° 3.25+1.36°
Taste 4.67+1.61° 5.58+0.79* 4.92+1.78" 3.42+0.51°
Texture 44241 .44° 5.17+1.03° 4.92+1.44° 3.08+1.24°
Uniformity of cell 4.50+1.24 4.67£1.50 4.58+1.68 3.83+1.03
Characteristic intensity Moistness 3.00+1.28 3.50£1.09 3.83£1.90 3.58+1.68
rating Roasted taste 3.08+1.44° 4.58+1.56° 4.67+0.78° 4.83+1.27°
After taste 4.50+1.31 3.75+1.06 3.67+1.78 3.08+1.51

D Refer to Table 1.
Y Data are means+S.D.

3 Different superscripts (*°) in a row indicate significant differences at p<0.05 by Duncan’s multiple range test.

o1g Wl AT HsHS AT 5 Uglch

lm
o

£ A7 wnjo} Au] 2ere] Yok mywel E2

FIA S A1) A R pif o UAA

gl

2 247 2 BEANE wﬁ} 5k W) pis RIBR2
1

0
o= |
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2% A3 FEIETS HIASHS Hlgo] S7h] wet i
o] Lgkol 24395, aghat bghe F7HsHch mymol
A= AA AUAE AT A7he o] FH5E 37
sh AT vehich R R 7| 5% §5o) A REBRIY
NE7} 7P =2 H2-2 dkglou} R3:BRO, R1:BR29] A2
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