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Effect of Active Gluten Supplementation on the Processing and
Quality of Rice Bagel
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Abstract

The effect of active gluten supplementation on the quality properties of rice bagel was investigated. Water hydration
capacity of rice flour increased as the amount of gluten increased, whereas akaline water retention capacity
decreased. Pelshenke value and sedimentation value were incerased as the amount of gluten increased, but these val-
ues are lower than those of strong whesat flour. Peak viscosity, setback, peak height, and peak width decreased as
the amount of gluten increased. When the active gluten of 23% was added to the rice flour, the specific loaf volume
of bagel increased more that two times compared with the active gluten of 11%. Hardness, gumminess, and chewi-
ness were decreased as the amount of gluten increased. Specific loaf volume of bagel showed highly positive cor-
relation in water hydration capacity, Pelshenke value, and sedimentation value of which values were r=0.962,

r=0.964, and r =0.966, respectively.
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Table 2. Composition of wheat and rice flour samples

Table 1. Baking formula and ingredient specifications

Ingredients Amount % (formula basis)

Flour (sifted) 100.0

Eqgg (fresh) 10.0
Sugar (fine-granulated) 40
Yeast 30

Edible oil 30

Sat 18

Dough improver 1.0
Water 55.0

Lincoln, NE, USA)E AH&3te] 7he <
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. ) Carbohydrate (%)
0, 0, 0, 0,
Flour Moisture (%) Protein (%) Fat (%) Fbar Nonfibrous Ash (%)
wheat flour 136 12,6 18 0.3 714 0.35
Rice flour 11.8 6.8 10 0.3 79.6 05
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Table 3. Alkaline water relention capacity (AWRC), water hydration capacity (WHC), Pelshenke value, and sedimentation value of
rice flour and gluten blends

Blend ratio(%) AWRC(%) WHC(%) Pelshenke valug(min)  Sedimentation value (mL)
Wheat flour? 70.5+0.2% 66.6+0.4 109.5+2.1° 52.5+2.1¢
Rice flour 63.6:0.8 76.2+0.6 - -
Rice + Gluten 11 69.3+0.4° 77.0£0.7° 31.5+0.72 18.0+0.1°
Rice + Gluten 14 69.9+0.6° 77.240.9° 63.5+0.7° 23.5+0.8°
Rice + Gluten 17 70.0+0.8° 80.2+0.9° 74.0+ 1.4° 26.5£0.7°
Rice + Gluten 20 70.6+4.4° 83.2+0.5° 95.0+ 1.4¢ 28.5+0.9°

Y Strong flour
9 Meansin a column sharing a common superscript |etter(s) are not significantly different (p<0.05).
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Table 4. Rapid Visco Analyser pasting characteristics of rice flour supplemented with wheat gluten
Substitution level (%)  Initial pagting temp. (°C)  Peak viscosity (RVU) Breakdown (RVU) Setback (RVU)
Wheat flour 68.2+0.60° 277.5+4.30° 78.3+1.29% 114.0+0.53°
Rice flour 71.8£0.04° 380.5+7.83° 127.7+6.77° 150.5+1.24°

Rice + Gluten 11 71.4+0.67° 315.8+6.13° 110.0£6.43° 114.1+2.30°

Rice + Gluten 14 71.8+0.04° 302.5+3.59° 108.9+4.31° 104.6+3.24°

Rice + Gluten 17 71.8+0.11° 274.3+1.18* 108.3+3083° 98.0+2.65%

Rice + Gluten 20 70.6£1.27° 275.0£9.43* 103.4+1.00° 95.3+2.41*

YMeans in a column sharing a common superscript letter(s) are not significantly different (p<0.05).



Py 24 WP} ezl B2

549 vXe= 9F 53

Table 5. Mixograph characteristics of rice flour substituted with wheat gluten

Substitution level (%)  Water Abs. (mL) Peak time (min) Peak height (mm) Peak width (mm)  Width a 8 min (mm)
Wheat flour 6.7 5.2+0.13Y 57.1+0.85° 16.6+2.95° 14.3+0.88°
Rice + Gluten 11 7.6 1.0+0.02% 45.7+0.04° 48.0+0.37* 13.7£1.58%
Rice + Gluten 14 7.8 1.3+0.01° 44.3+1.92° 21.9+10.9° 14.0+2.76°
Rice + Gluten 17 8.0 1.5+0.04° 44.3+1.92° 16.4+2.62° 14.5+1.20°
Rice + Gluten 20 8.0 1.5+0.12° 31.6+7.84° 17.6+1.94° 15.2+1.95°

Y Meansin a column sharing a common superscript letter(s) are not significantly different (p<0.05).
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Table 6. Specific volume of rice bagel with different amount of
active gluten

Substitution . Specific loaf
level (%) Volume (mL.) Weight (9) volume (mL/g)

Wheat flour 3207 88.7 3.61

11 120° 86.4° 1.39?

14 155° 87.7° 1.77°

17 205° 87.5¢ 234

20 235" 85.8% 2.74°

23 280° 87.3 3.21°

YMean in a column sharing a common superscript letter(s) are not
significantly different (p<0.05).
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Table 7. Texture characteristics of rice bagel according to the addition of active gluten

Substitution level (%) Hardness (g, force) Springness Gumminess Cohesiveness Chewiness
Wheat flour 706™ 0.84% 3552 0.53 3152
11 2591 0.84% 1350 0.51® 1180°
14 2291° 0.85° 1118° 0.50* 1059¢
17 14324 0.87° 684¢ 0.52%¢ 74
20 1186° 0.87° 607° 0.53° 508°
23 1033° 0.88° 512° 0.52%¢ 479

9 Mean in a column sharing a common superscript letter(s) are not significantly different (p<0.05).
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Table 8. Corrdation coefficients between specific loaf volume of
rice bagel and physicochemical characteristics of rice and
gluten flour blends

Physicochemical characteristics  Specific loaf volume (mL/g)
Alkaline water retention

capacity (%) 0.948*
Water holding capacity (%) 0.962**
Pelshenke value (min) 0.964**
Sedimentation value (mL) 0.966**
Rapid Visco Analyser
Initial pasting temperature (°C) -0.794
Peak viscosity (RVU) -0.944*
Breakdown (RVU) -0.807
Setback (RVU) -0.986**
Mixograph
Water absorption (%) 0.949*
Peak time (min) 0.927*
Peak height (mm) -0.934*
Width at peak (min) -0.822
Width at 8 min (min) 0.983**

*:Significant at 5 % level of probability, respectively. Degree of freedom
=nl1
**:Significant at 1 % level of probability, respectively. Degree of freedom
=n-1
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