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Abstract

This study was cerried out to investigate the quality of bread made with different types of brown rice flours.
20% of the wheat flour from the bread recipe was substituted with the different types of brown rice flours, such as,
raw brown rice flour (RBRF), soaked brown rice flour (SOBRF), and sprouted brown rice flour (SPBRF). The loaf
volume of the breads decreased by 3.2% ~7.4% with the addition of the brown rice flours. The “L” value of these
breads decreased, while the “a” and “b” values increased. In terms of the texture, the SPBRF bread was the hardest
on the Ist day of storage, but it was the least hard on the 5th day of storage. The RBRF bread was the least
springy. The SPBRF bread was the most cohesive. The adhesiveness was not significantly different among the
breads. In terms of the degree of retrogradation using the g-amylase method, the SOBRF and SPBRF breads showed
a little lesser degree of retrogradation than the control and the RBRF bread. In the sensory evaluation, the control
bread obtained high score for crumb color and grain, while the brown rice flours breads obtained high scores for
mouthfeel and taste. Overall acceptability, defined by a higher score, was higher for the SOBRF and SPBRF breads
than the control bread, which was not significant. Thus, this study showed that processing rice flour was more

effective than raw rice flour in substituting wheat flour.
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Table 1. Proximate composition of wheat flour and
brown rice flours”

Samples Moisture Ash Protein
P %) %) %)
Wheat flour 13.05 0.44 12.41
RBRF” 13.32 1.39 8.45
SOBRF” 10.58 1.17 8.71
SPBRF” 10.61 0.98 7.98
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Table 2. Formula for breads containing various brown rice
flours

Ingredient Ratio Samples(g)
(%) Control RBRF SOBRF SPBRF
Flour 100 or 80" 1270 1016 1016 1016
RBRF" 20 - 254 - -
SOBRF” 20 - - 254 -
SPBRF” 20 - - - 254
Yeast 3 38 38 38 38
Yeast food 0.1 1.3 1.3 13 13
Salt 2 254 254 254 254
Sugar 6 762 762 762 762
Magarine 4 508 508 508 508
Defatted milk 3 381 381 381 381

Water 63 800 800 800 800

" Values are means of triplicate determination.
» RBRF : raw brown rice flour.

* SOBRF :
¥ SPBRF :

soaked and steamed brown rice flour.
sprouted and steamed brown rice flour.
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" RBRF : raw brown rice flour.
» SOBRF : soaked and steamed brown rice flour.
¥ SPBRF : sprouted and steamed brown rice flour.

“ wheat flour and brown rice flour ratio was 80 : 20.
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Type : two bite mastication test
Adaptor : No. 25 (# 20.0 mm)
Load cell : 1.0 kg

Deformation : 50%

Table speed : 60.0 mm/min
Chart speed : 200.0 mm/min
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Table 3. Weight and volume of breads containing
varions brown rice flours”

. Weight Loaf volume Specific
Samples™ (55 (cc) volume(cc/g)
Control 4975 2568 5.17
RBRF 496.2 2433 4.90
SOBRF 500 2480 4.96
SPBRF 496.7 2379 4.79
" Values are means of triplicate determination.
? Control : wheat flour bread.
RBRF : bread containing 20% raw brown rice flour.
SOBRF : bread containing 20% soaked and steamed
brown rice flour.
SPBRF : bread containing 20% sprouted and steamed

brown rice flour.

Table 4. Moisture contents(%) of breads containing
various_brown rice flours”

Storage day 1 day 5 day

Samples’’ at 25°C at 4C
Control 41.31+0.16° 40.81+0.08°
RBRF 41.63+0.01° 41.20+0.06°
SOBRF 40.4940.20° 39.27+0.08"
SPBRF 40.39+£0.04° 40.52+0.07°

" Values are means of triplicate determination,

» See footnote of Table 3.

¥ Values with different superscript letters in the same
column are significantly different (p<0.05).
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Fig. 1. Cross section of bread crumb
containing various brown rice flours.
A: bread of wheat flour as control

B: bread containing RBRF

C: bread containing SOBRF

D: bread containing SPBRF

Table 5. Color values of breads containing various brown rice flours

Samples” Crust color Crumb color
L a b L a b
Control 2523+1.12° 0.436+0.002°  0.393+0.000" 54.86+3.72°  0.328+0001°  0.338+0.001°
RBRF 22.76+1.91° 0.443+0.003°  0.392+0.001° 49.06+1.89" 0.331£0.001°  0.34140.002°
SOBRF 21.53+1.58° 0.4524+0.002°  0.396+0.002° 48.30+1.66" 0.333+0.001°  0.342+0.002°
SPBRF 19.69+1.17° 0.456+0.002"  0.394+0.002° 48.44+2.79" 0.331+0.001°  0.340+0.001°

" See footnote of Table 3.

? Values with different superscript letters in the same column are significantly different (p<0.05).
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Table 6. Textural char:cteristics of breads containing various brown rice flours

Storage acteristics Hardness Adhesiveness Springiness Cohesiveness
(day) Samples” kg) (kg.marm) (dimensionless) (dimensionless)
Control 394.00+69.15* -1.80+1.03 0.94+0.02° 0.71+0.04°
1 day RBRF 379.30+56.25 -2.20+0.79 0.8610.04" 0.66+0.02°
at 25°C SOBRF 532.20+£53.74" -1.504+0.97 0.93+0.04° 0.70£0.03°
SPBRF 424.40+59.12° -2.9042.38 0.94+0.04° 0.77 +£0.05°
Conirol 1180.00+ 166.76" -5.10+3.48 0.93+0.02” 0.53+0.03"
> :tay RBRF 1267.50+208.89" -6.80+4.24 0.77£0.06" 0.48 £0.04"
4 SOERF 1371.80+219.70° -5.20+2.94 0.89+0.05" 0.44+0.02"
SPBRF 1045.40+87.30" -4.90+3.67 0.90+£0.04" 0.54 +0.03"

Y See footnote of Table 3

? Values with different superscript letters in the same column are signigicantly different (p<0.05).
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Table 7. Degree of retrogradation(%) of the breads T, e #H Sl 53 FRBA} =
containing brown rice flours by a-amylase-iodine method 2 A2 Jegt ZARA 4¥EHF F5HA
during storage” S — o] A¥z B2 o AY n7% 73R &4
t -
Samples” e T du7t e Roldu AR FAT FA E40)
1 day (25°C) 5 day (4°C) © = . o,
Control 1675 33.48 7 AL & AR I 825 274
RBRF 14.12 29.65 2 AEHIL Yt HdolduARE o 8F A
ZOBRF i;zz 25-;‘7 F2 FAvpHgolu HoF ke 2AE FaA
PBRF . 7.83 PR - N 5
& 712 AgE dAaA7gE & o
" Values are means of triplicate determination. 29 718 4uE FIAAAE F ® e5
? See footnote of Table 3. 29 ddges ¢ F deds F4Hd
Table 8. Sensory evaluation of breads containing various brown rice flours
n
. Samples Control RBRF SOBRF SPBRF
Adttributes
Appearance 3.73+1.01 3.82+0.60 3.36+0.67 3.18+1.17
Crumb color 4.36+0.67" 3.64+081° 3.00£0.63" 2.55+0.93°
Crumb grain 3.64+081° 3.6440.92° 3.36+0.50" 2.73+0.90°
Flavor 3.73+101° 291+083° 345+069° 3824075°
Mouthfeel 3.2740.90° 3.454+0.52° 4.00+0.77° 3.64+0.67°
Taste 3.36+0.92 3.09+0.70 3.82+0.75 3.64+0.81
Overall acceptability 3.27+0.65 3.1840.60 3.73+0.65 3.36+0.92
Y See footnote of Table 3.
? Values with different superscript letters in  the same row are significantly different at p<0.05.
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Table 9. Correlation between overall acceptability and other items of sensory evaluation

Appearance Crumb Crun.1b Flavor Mouthfeel Taste Overa?l.
color grain acceptability
Appearance 1.000 0.358* 0.035 0.177 -0.020 0.189 0.147
Crumb color 1.000 0.377* 0.180 -0.062 -0.003 0.140
Crumb grain 1.000 0.273 0.326* 0.357* 0.456**
Flavor 1.000 0.196 0.582%* 0.621%*
Mouthfeel 1.000 0.509* 0.423*%*
Taste 1.000 0.357*
Overall acceptability 1.000
* significant at p<0.05
** gignificant at p<0.01
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