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Quality Characteristics of Bread Prepared by the Addition
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Abstract

The quality characteristics of the bread prepared with black soybean powder(BSP) were evaluated. Breads were prepared
by the addition of 0, 5, 10, 15, and 20% of BSP to the basic formulation. The pH's of dough with BSP were ranged
from 5.13 to 5.77 and that of the control was 5.43. The volume of dough, loaf volume and loaf volume index of the
bread with 5%-BSP was the highest. The peak viscosity of the doughs with BSP (200~545 BU) measured by the
Amylograph were lower than that of the control (1077 BU). Color L* value of the bread crust and crumb with BSP
decreased, and color a* values of the bread crumb with BSP increased, but a* and b* values of the crust with BSP
decreased. The hardness, cohesiveness, springiness, and gumminess increased as the concentration of BSP increased. Diegree
of retrogradations(2.60~4.07) of the bread with BSP was lower than that(6.00) of the control after 48 hrs. From the result
of the sensory evaluation, the overall quality score of the bread with 5%-BSP, 4.37, was the highest among samples

compared with.
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Table 1. Experimental plots and compositions of materials for bread with black soybean
Addition amounts of black soybean (%)
Ingredients

BS-0 BS-5 BS-10 BS-15 BS-20
Wheat flour 1000 950 900 850 800
Water 630 630 630 630 630
Yeast 20 20 20 20 20
Shortening 20 20 20 20 20
Yeast food 2 2 2 2 2
Sugar 60 60 60 60 60
Milk powder 36 36 36 36 36
Salt 20 20 20 20 20
Black soybean 0 50 100 150 200

BS: black soybean powder.
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Ingradients
| mixing for 17min
Dough
{
First fermentation27 £ 1°C, 75% RH, 90min)
!
Dividing of dough
!
Rounding
l

Bench time(room temperature, 15min)

!
Molding

!
Second fermentation(37 £1°C, 8% RH, 50min)

!
Baking (180/160°C, 35min)
!

Cooling at room temperature

Fig. 1. Bread making processes by the straight dough
method.
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Table 2. Amylogram characteristics of dough with different concentration of black soybean powder

Addition amounts of IPT PV HPV CPV Break Down
black soybean (%) () (B.U) B.U.) (B.U) (P-H)
0 64.25+0.06" 1077.5+45.93 945.5+£98.29 1179£29.70 132.0£52.33
5 62.00+0.00 545.0+ 1.41 383.0+14.14 590+ 1.41 162.0£ 0.00
10 62.00£0.00 387.5% 3.54 241.5+ 4.95 377% 4.24 146.0+ 1.41
15 62.75+1.06 301.0+ 1.41 196.5+ 2.12 296+ 2.83 1045+ 0.71
20 77.75+£1.06 200.0+ 0.00 178.0+ 2.83 223+ 4.24 21.0L£ 141
" Values are mean+standard deviation of triplicate determinations.
IPT: initial pasting temperature, PV: peak viscosity, HPV: hot paste viscosity, CPV: cold paste viscosity.
Table 3. pH of dough and crumb different concentration of black soybean powder
Addition amounts of black soybean (%)
BS-0 BS-5 BS-10 BS-15 BS-20
pH of dough 543 5.44° 5.13° 5.74° 577

"V Values are means of triplicate determinations.

* Different superscripts within a raw indicate significant differences at p<0.05.
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Table 4. Changes on dough volume, loaf weight, loaf volume and loaf volume index of bread added with different of

black soybean powder

Addition amounts of black soybean (%)

Attributes
BS-0 BS-5 BS-10 BS-15 BS-20
Dough volume(ml) 9"t 107° 101° 85° 76
Loaf weight(g) 457.3° 458.6° 461.0° 464.6° 468.0°
Loaf volume(ml) 2160 2200° 2168° 2140° 2113¢
Loaf volume index 7.62° 8.01° 7.64° 7.43° 7.29°

" Values are means of triplicate determinations.

? Different superscripts within a raw indicate significant differences at p<0.05.
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loaf volumee o2 7FA] H7bgo] 7SS SolEvta st
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Fig. 2. Photograph of bread with different concentration of
black soybean powder.
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Table 5. Contents of moisture of bread added with different of black soybean powder

Addition amounts of black soybean (%)

BS-0 BS-5

BS-10 BS-15 BS-20

Contents of moisture 41.01 £0.68"? 41.90+0.13°

42.76+0.22® 43.45+0.62° 43.59+0.61"

" Values are meanststandard deviation of triplicate determinations.

? Different superscripts within a raw indicate significant differences at p<(0.05.
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Table 6. Color values of bread with different concentration of black soybean power

339

Addition amounts of black soybean (%)

Samples Color values
BS-0 BS-5 BS-10 BS-15 BS-20
L 41.61" 34.91° 30.85° 30.91° 30.51°
Crust a 11.85° 11.67° 10.26° 10.07° 10.19¢
b 17.18° 13.54° 10.09° 9.87° 5.59¢
L 76.62° 67.41° 64.58" 62.29° 49.94°
Crumb a -2.02° -0.58° -021° 0.07° 0.58"
' b 8.99° 7.39° 7.50° 6.95° 6.31°
" Values are means of triplicate determinations.
® Different superscripts within a raw indicate significant differences at p<0.05.
Table 7. Texturg of bread with different concentrations of black soybean powder
Addition amounts of black soybean (%)
Attributes
BS-0 BS-5 BS-10 BS-15 BS-20
Hardness(dyne/cn’) 16.38"% 17.30° 17.92° 21.69° 2225°
Cohesiveness(%) 74.43° 80.55° 81.51° 82.70° 85.61°
Springiness(%) 84.99° 85.55° 85.33° 86.37° 91.28"
Gumminess(g) 57.31° 64.02° 69.69° 76.38" 89.66"
Brittleness(%) 48.71° 45.34° 40.84° 36.06° 35.33°

" Values are means of triplicate determinations.

% Different superscripts within a raw indicate significant differences at p<0.05.
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Table 8. Degree of retrogradations of bread with different concentrations of black soybean powder

Addition amounts of

Storage time(hrs)

black soybean (%) 12 24 36 48
0 1.97"2 2.95° 4.00° 6.00°
1.92* 2.69° 3.07° 4.07°
10 1.75° 2.40° 2.88 3.25°
15 1.64° 233 2.52° 3.25°
20 1.20° 1.45° 2.00° 2.60°

Y Values are means of triplicate determinations.

® Different superscripts within a raw indicate significant differences at p<0.05.

Table 9. Sensory evaluation of bread with different concentrations of black soybean powder

Addition amounts of black soybean (%)

Attributes

BS-0 BS-5 BS-10 BS-15 BS-20
Appearance 35172 4.54° 4.03° 367 2.93¢
Color 3.63° 3.90" 4.49° 434 3,05
Flovar 3.36° 4.02° 3.50° 2.62° 1.89°
Taste 3.57° 424 3.89° 2.46° 2.03¢
Texture 377 3.92° 4.20° 4.02° 2.94°
Overall quality 3.46° 437° 3.54° 327 2.27°

" Values are means of triplicate determinations.

? Different superscripts within a raw indicate significant differences at p<0.05.
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