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Substitution of Rice Flour on Bread—-Making Properties
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Abstract

Effects of substituting wheat flour with rice flour on bread-making properties were investigated. Rice(Oryza sativa
L)) cultivars were 'Goami2(G2)!, a functional rice containing higher non-digestible carbohydrates, and 'Chucheongbyeo
(CO)Y, an ordinary Japonica rice. Rice flour was substituted at 10, 20 and 30% in wheat bread formulation, and
the composite flour was used for yeast-leavened bread making. Peak and final viscosity of G2 rice flour was significantly
lower than that of CC rice flour. Mixograph analysis indicated that replacement of G2 rice flour increased dough
water absorption and mixing time compared to wheat flour. But, typical mixograph pattem was not found in the
dough from composite flour with CC rice flour. As increasing the amount of rice flour, the G2 rice breads showed
a significant decrease in loaf volume, but an increase in bread crumb firmness(g). For the CC rice breads, no
significant difference(p<0.05) was observed in loaf volume and crumb firmness, ranging 1012~1050 cc and 433 ~482
g, respectively. The results revealed that Chucheongbyeo is more suitable for bread-making with the composite

flour of rice(10~30%) and wheat flour.
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Table 1. Formula for the bread making from the composite flour
of Goami2 and Chucheongbyeo

) control composite flour
Ingredients

0% 10% 20% 30%

wheat 100 90 80 70

flour

rice 0 10 20 30

sugar 6 6 6 6

salt 2 2 2 2

shortening 3 3 3 3

NFDM" 4 4 4 4

yeast 2 2 2 2

water” varied

NFDM =non fat dry milk
dough water absorption is presented in Table
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Table 2. Grain size and shape of Goami2 and Chucheongbyeo

Goami2 Chucheongbyeo
Length(mm) 434 479
Width(mm) 27 284
L/W ratio” 157 1.69
Grain weight(mg)” 13.50 19.44

"L/W ratio = length to width ratio
Porain weight was determined by the average of 30 kemels.

Table 3. Chemical compositions of Goami2 and Chucheongbyeo
Rice flour (%)

Component
Goami2 Chucheongbyeo
ash 091+0.12 0.25+0.09
crude lipid 2.42+0.08 1.17:0.14
crude protein 7.88£0.39 6.930.16
NpC” 725028 2984073

UNDC=non-digestible carbohydrate (NDC was measured by total dietary fiber analysis)
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Table 4. Pasting properties of Goami2 and Chucheongbyeo

(unit; RVU)
Flour viscosity
RVA parameters 0

Wheat Goami2 Chucheongbyeo
Peak 1236 312" 190.3°
Trough 73.1 295 1198°
Breakdown 506 17 705"
Final 1394 769 2303"
Setback 663 5T 399°
Pasting Temp.(C) 634 82.9° 6.7

"Duncan’s multiple comparison was applied to the composite flour with rice flour

Means in the same row followed by different letters are significantly different at
P<0.05
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Table 5. Baking properties of breads from the composite flour of
different levels of rice flour

Rice flour substitution (%)
Control Goami2” Chucheongbyeo
0 20 30 10 20 30
Water absorption(%) 65 66 67 68 65 66 66
Mixing time(min) 500 520 520 520 520 500 5.00
Loaf weight 1438 1439 1458 1502" 1412° 14197 14503"
Loaf volume 10658 10250 875.0° 7750° 1050.0° 1050.0° 1012.2°
SLV (ccfg)” 741 712° 601" 5165 744 7402 698°

"Duncan’s multiple comparison was applied to the composite flour with rice flour
2, .
SLV(=specific loaf volume)

Means in the same row followed by different letters are significantly different at
P<0.05
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Fig. 1 Mixographs of bread dough from wheat flour and the composite flour of Goami2(G2) and Chucheongbyeo(CC) depending on the

level of rice flour
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Table 6. Qualities evaluation of breads from the composite flour
of different levels of rice flour

Rice flour substitution (%)

Control Goami2” Chucheongbyeo
0 20 30 10 20 30
Crumb moisture(%) 416 432" 407% 400° 423" 306° 419*

Crumb firmness(g) 4609 653.1° 1281.1" 20346 433.0° 4354° 4824°

L 7378 793 80.° 792% L7 799% 786
a 364 200 16 157 218 220 2F
b 1704 159° 176" 188 148 1470 1539

"Duncan’s multiple comparison was applied to the composite flour with rice flour

Means in the same row followed by different letters are significantly different at
P<0.05
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