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Abstract

In this study, we compared the quality characteristics of soft moming roll bread with different contents of two
Korean high-yield tongil-type rice varieties, namely Hanareum4 and Keumkangl. The final and setback viscosities
increased with increasing rice flour ratio as determined by a Rapid Visco Analyzer. The pH of the dough decreased
as the rice flour ratio was decreased from 70% to 0%, regardless of the rice cultivar, and the dough rose more
when less rice flour was added. During the final fermentation stage, the volumes of the dough containing Keumkangl
were 32.2, 27.5, 23.0, and 21.0 mL when 0, 30, 50, and 70% rice flour were added, respectively. The SEM images
reveal that the dough forms a net-like morphology during fermentation, due to the decomposition of the wheat
and rice flour. The volume and moisture contents of soft moming roll bread ranged in 90-192.5 mL and 38.25-40.06%,
respectively. The volume of the Keumkangl-containing bread loaf was higher than that of the Hanareumd4-containing
loaf. Texture profile analysis (TPA) results suggest that the hardness and chewiness of the bread containing 30%
Keumkangl is very similar to that of the 100%-wheat bread regardless of rice varieties. The results suggest that
Keumkangl can replace wheat at a 30% level for moming roll bread purposes.
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Table 1. Formula for preparation of soft morning roll bread with different ratios of high yield tongil-type rice flours

Ingredient (g) W100+R0" W70+R30 W30+R50 W30+RT70
Wheat flour 100 70 50 30
Rice flour 0 30 50 70

Salt 24 24 24 24
Sugar 17 17 17 17
Water 81 81 83 85
Defatted dry milk 4 4 4 4
Butter 3 3 3 3
Yeast 2 2 2 2
Malts 12 12 12 12

D)Rotio was expressed as percentile, W: wheat flour, R: rice flour.
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Table 2. Pasting properties of blended powders with different ratios of high yield tongil-type rice flour (Unit: RVU)
Peak viscosity Trough viscosity Breakdown viscosity Final viscosity Setback viscosity
W100+R0 122.17£1.41" 80.08+1.89% 42.08+047" 134.38+1.36" 54.29+0.53¢

W70+R(K1)30 160.0410.65° 99.96+1.00" 60.08+0.35° 176.63+0.06 76.67+0.94°
W50+R(K1)50 189.88+1.24° 120.29:0.77° 69.58:047" 210.79+0.41° 90.50+1.18°
W30+R(K1)70 23321371 143.00:2.95° 8221:2.06° 253.00£2.59° 110.00:035°
WO+R(K1)100 253.79+5.36" 162.71£1.59" 96.58+4.01° 281.33+2.83" 118.63+1.24
W70+R(H4)30 156.250.00° 97.332.12" 58.9242.12° 166.21+0.412 68.88+2.53"
W50+R(H4)50 180.33+0.70' 109.79+3.83° 70.54£3.13° 187.83+2.71° 78.05£1.12°
W30+R(H4)70 209.25+0.59" 122.63+0.06" 86.63+0.65° 209.83+0.24° 87.21+0.18°
WO+R(H4)100 247.831.30° 132.29+2.30° 115.54+3.59" 222.83+3.65° 90.54+1.36°

"Means in the same colume with different letters are significantly different (p<0.05).

W: wheat flour, R: Rice flour, K1: Keumkangl, H4: Hanareumd.

breakdown viscosity= P-T, setback viscosity=" F-T
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Fig. 1. pH change of dough with different ratios of high yield
tongil-type rice flour (p<0.05) during fermentation. (A) Hanareum4,
(B) Keumkangl.
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Fig. 2. Volume change of dough with different ratios of high yield

tongil-type rice flour (p<0.05) during fermentation. (A) Hanareumd4,

(B) Keumkangl.
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Fig. 3. Scanning electron micrographic images of dough with different ratios of high yield tongil-type rice flours.

Table 3. Quality characteristics of dough and soft morning roll bread with different ratios of high yield tongil-type rice flour

Dough moisture Bread weight Rice bread moisture Bread height Bread loaf volume  Specific volume
(%) ©® (%) (cm) (mL) (mL/g)
W100+R0 60.66" 44.40° 38.46° 58.19° 192.50° 434
WI0+R(K1)30 60.01° 4387 3891 5595 162.50° 370
W50+R(K1)50 60.22° 44.80a 39.41% 4595 127.50° 2.85
W30+R(K1)70 59.29° 4391° 40.06' 31.88¢ 100.00° 228
W70+R(H4)30 60.10 4426 38.25° 54.10¢ 160.00° 3.62
W50+R(H4)50 59.95° 4425 39.45% 42.06° 110.00° 249
W30+R(H4)70 59.67 43.18° 38.69™ 3449 90.00° 208

"Means in the same colume with different letters are significantly different (p<0.03).

W: wheat flour, R: Rice flour, K1: Keumkangl, H4: Hanareumd.
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Fig. 4. Interior and exterior appearance of soft morning roll bread with different ratios of high yield tongil-type rice flours.
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Table 4. TPA properties and Hunter’s color value of soft morning roll bread with different ratios of high yield tongil-type rice flour

Hardness (g) Springiness Cohesiveness Chewiness L Coloravalue "

W100+R0 75637 0.78" 0.64° 3761 82.37+0.24* 0.29+0.03" 17.88:0.11°
WI0+R(K1)30 88.50% 072" 0.56" 34,98 82.34+021° -0.360.05° 1727021°
W50+R(K1)50 201.38° 0.68° 0.54" 73.10° 78.03:0.49° -0.60+0.04° 1623+0.12°
W30+R(K1)70 411.13° 0.55° 0.44° 98.86" 80.22+0.35 0112006 17.74:0.94®
WT70+R(H4)30 113.88° 0.71° 0.55° 44,62 82.390.50° -0.06:0,02° 16.58:0.67°
W50+R(H4)50 22938 0.66" 0.51° 7138 79.39+0,14° 0.20£0.02" 18.40£0.16"
W30+R(H4)70 435.38" 0.63* 049° 134.90° 71.7242.05° 02120.16® 18.3440.15"

"Means in the same colume with different letters are significantly different (p<0.05).
W: wheat flour, R: Rice flour, K1: Keumkangl, H4: Hanareumd.
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