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Characteristics of colored rice bread using the extruded HeuglJinJu rice
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Abstract

The characteristics of colored rice bread using the extruded HeugJinJu rice were studied to establish the optimum
formula for the formation of colored rice bread, giving good loaf volume and sensory quality. The expansion ratio
and bulk density were decreased, the break strength was increased as the moisture content was increased at extru-
sion. The gelatinization of extruded HeuglinJu rice was appropriate at 20% of moisture content. The volume of
colored rice bread was decreased as the quantity of adding extruded HeuglinJu rice was increased. The weight and
hardness of colored rice bread were not significantly different among the groups. The result of measurement of
color difference, L value (lightness) was decreased, a value (redness) was increased and b value (yellowness) was
decreased as the quantity of adding extruded HeugJinJu rice was increased. As the results of sensory evaluation,
color, taste, texture and overall acceptance of colored rice bread were higher than the control group. The best qual-
ity giving color, taste, texture, total preference were observed when the extruded HeugJinJu rice was added at 10%.
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Table 1. Formulas for colored rice bread
(% of flour basis)

i Treatment*
hngredient ol 5% 10% 5% 20%°

wheat flour 100 95 90 85 80
extruded Heuglinlu 0 5 10 15 20
rice flour

water 60 60 60 60 60
egg 5 5 5 5 5
yeast 3 3 3 3 3
yeast food ) 0.1 0.1 0.1 0.1 0.1
salt 2 2 2 2 2
sugar 8 8 8 8 8
shortening 7 7 7 7 7

*Breads with different wheat flour and extruded HeugJinJu rice
flour.
1)100% wheat flour.
5% extruded HeuglinJu rice flour + 95% wheat flour.
)10% extruded HeuglJinJu rice flour + 90% wheat flour.
?15% extruded HeuglinJu rice flour + 85% wheat flour.
®20% extruded HeugJinJu rice flour + 80% wheat flour.
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Measurement Condition of Rheometer

Probe diameter 20 mm

Full scale 2kg

Table speed 120 mm/min

Graph speed 30 mm/min

Sample height 15 mm
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Table 2. Approximate percentage composition of

HeugJinJu rice (unit %)
Sample Moisture Lipid Protein CE;I:;[O;I)/ Ash  Amylose
Heughlt oo 298 og2 732 18 162

Table 3. Changes in expansion ratio, bulk density and
break strength of the extrudate prepared from
HeuglJinJu rice with different moisture content

Sample Expansion ratio Bulk den51ty Breakstrength

(%) (g/em’) (®
15% HeuglinJu rice 371 0.12 594
20% HeuglinJu rice 322 021 930
25% HeuglinJu rice 2.64 0.27 985

Table 4. Degree of gelatinization of extruded rice flour
prepared from different moisture content of HeugJinJu
rice

Moisture content of Degree of
Sample gelatinized rice flour  gelatinization
(%) (%)
15% HeugJinJu rice 10.0 84.2
20% Heuglinlu rice 13.2 2.1
25% HeuglinJu rice 15.6 934
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Table 5. Brabender viscogram of extruded HeuglinJu
rice flour at different moisture content of raw material

Viscosity Viscosity

. . at after] Smin
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Viscosit/at  Peak
Sample 30°C

Idin;

®BU)  BY gy t91(7)°C(BgS;
15% HeuglinJu rice 70 - - 15
20% HeuglinJu rice 150 - - 25
25% HeugJinJu rice 160 - - 35

Table 6. Volume and weight of extruded colored rice bread
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Treatment control” 5% 10%” 15%" 20%” significance
Loaf volume(m/) 2138.00:221.19° 1936.67+6022° 1965.50£156.15" 1981.67£63.69" 1785.00+48.06° p<0.0001
Loaf weight(g) ~ 503.33+0.82 50267326 5066711017  505.98+4.98 499.83+1.33 NS.
"100% wheat flour.

? 5% extruded HeuglJinJu rice: flour + 95% wheat flour.
?10% extruded HeugJinJu rice flour + 90% wheat flour.
“15% extruded HeugJinJu rice flour + 85% wheat flour.
#20% extruded Henglinju rice flour + 80% wheat flour.

*Means with the same superscript are not significantly different by the Duncan's multiple range test.
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Table 7. Color difference and hardness of colored rice bread

73

Treatment control” 5% 10%” 15%" 20%” significance
L 70841177 61.30£1.26°  49.04+258  4388+386°  39.634095° p<0.0001
Color a 2321010°  +3.39+024° 6.06+£033  +7.74£033°  +8.88+033" p<0.0001
b +1124£093"  +6.85+039 4244022 +4151030" +3.52+0.18° p<0.0001
Hardness 255£045  3.18%+078 3.03+079° 2551057 2552085 p<0.05
"100% wheat flour.
? 5% extruded HeuglinJu rice flour + 95% wheat flour.
210% extruded HeuglinJu rice flour + 90% wheat flour.
“15% extruded HeugJinJu rice flour + 85% wheat flour.
920% extruded HeuglinJu rice flour + 80% wheat flour.
*Means with the same superscript are not significantly different by the Duncan’s multiple range test.
Table 8. Sensory characteristics of colored rice bread
Treatment contro]” 5% 15%" 20%" significance
Color 3.6040.82° 3.60+0.94° 430098 3251097 245%1.15° p<0.0001
Taste 2.45+083° 3.05+0.69° 3.90+1.02° 4.05+0.69° 375+ 1.07 p<0.0001
Smell 255+ 1.05° 3.05+0.89" 3.500.69° 3.85+067° 3.95+1.00° p<0.0001
Texture 3.00£097° 3.35+0.75" 3.954+0.83" 3.70£0.92° 340+094" p<0.05
Total acceptance ~ 2.85+0.59° 34010.68° 4401094 3.90%0.85 3.60+0.82° p<0.0001
"100% wheat flour.

? 5% extruded HeuglinJu rice flour + 95% wheat flour.
?10% extruded HeuglinJu rice flour + 90% wheat flour.
“15% extruded HeuglinJu rice flour + 85% wheat flour.
*20% extruded HeugJinJu rice flour + 80% wheat flour.

*Means with the same superscript are not significantly different by the Duncan's multiple range test.
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