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Abstract

This study examines physiochemical characteristics of functional bread with black gadic flour added such
as its content, texture, sensory test and quality properties. The loaf volume and weight of black gadic
flour-added pan bread showed that for the control, the loaf volume was the greatest, and the more the black
gadic flour content increased, the smaller the loaf volume became. The change of crust chromaticity showed
that the L value decreased significantly, and crust chromaticity thickened, and as the black gadic flour content
increased, a value and b value decreased. The characteristics of texture showed that the hardness and chewiness
decreased as the black gadic flour content increased, and gumminess increased significantly while there was
no significant difference in cohesiveness. The flavor, taste and texture of pan bread with black gadic flour
content didn't showed a significant difference with the control. Consequently, the black gadic flour-added
wheat flour was no significant difference with the control up to 3% black garic flour-added wheat flour,

which can be used as a product.

Key words: black gadic, pan bread, breadmaking, texture, sensory.
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{Table 1> Formula and ingredient specifications of
pan bread with black gadic bread

Ingredients Amounts

Flour basis(%) Weight(g)
Flour 100 200
Water 64 128
Yeast, compressed 8.6 17.2
Sugar 6.0 12.0
Salt L5 3.0
Shortening 3.0 6.0
Ascorbic acid 50 ppm 100 ppm

Non fat dry milk 3 6
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{Table 2> Chemical composition of wheat and black gadic flours

. . Carbohydrates(%)
Flour Moisture(%) Protein(%) Fat(%) - Ash(%)
Non-fibrous Fiber
Strong flour 13.6°) 12.6° 71.4° 0.2" 04"
Black garlic 3.6" 74 86.6° 0.5 1.8

Y Means in the column with different superscripts are significantly different at p<0.05 as by Duncan's multiple range test.
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{Table 3> Changes in rapid visco analyser pasting properties of wheat and black gadic flour blends

Blend Initial pasting Viscosity(RVU)
ratio(%) temp.(C) Peak Hold Breakdown Final Setback
0 66.3+0.45""% 155.346.40" 110.4+9.52°"  44.9+44.59® 170.249.17° 59.8+2.63%
1 66.9+0.03™ 189.9+5.28" 137.445.65" 52.4+2.63 205.4+6.86° 67.943.06°
2 66.9+0.08" 209.6+8.33¢ 148.6+6.89¢ 61.0+1.46° 222.3£7.50" 73.6£1.14°
3 64.7+0.52" 176.9+5.14° 125.242.40° 51.8+2.97 189.9+4.80" 64.842.73%
4 68.0+1.77% 164.3+1.21° 117.6£2.90%  46.6£1.79" 179.8+1.49° 62.1£1.54%
5 68.8+0.93° 138.2+3.00" 96.0+1.82°  42.2+4.82° 152.8+1.47" 56.843.13°
6 67.7+0.06" 133.442.93" 90.943.40" 42.442.20° 148.143.88" 57.142.09"
7 67.5:0.91 149.0+0.25 102.5£1.09"  46.5+1.23" 163.3+0.52° 60.8+0.59™
8 68.6+0.83" 158.4+3.07* 110.0£2.07°" 4844292 170.62.09° 60.6+1.17

" Means in the column with different superscripts are significantly different at p<0.05 as by Duncan's multiple range test.

? The value is mean+SD.
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{Table 4> Changes in volume, weight, and specific loaf volume of pan bread prepared from wheat and black

galic flour blends

Blend ratio(%) Loaf volume(cc) Weight(g) Special loaf volume(cc/g)
0 815.0+31.1°"? 145.9+0.26" 5.5940.22°
1 800.0+14.1° 145.8+0.66" 5.4940.09°
2 762.5+15.0° 145.1£1.31° 5.26+0.13¢
3 725.0+17.3° 148.842.92° 4.87+0.13°
4 695.0+10.0" 147.1£1.17® 4.7240.06™
5 692.5+10.0™ 145.242.02° 4.77+0.08™
6 665.0417.1" 145.9+0.50 4.56+0.16™
7 660.0+14.1° 147.840.71% 4.47+0.12°
8 670.0£14.1% 147.6+0.21™ 4.54+0.09™

" Means in the column with different superscripts are significantly different at p<0.05 as by Duncan's multiple range test.

? The value is meantSD.
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{Table 5> Changes in crust color and crumb color of pan bread prepared from wheat and black gadic flour blends

Blend ratio(%) L a b
0 44.0+2.69™7 13.0+0.72° 41.3+2.74°
1 41.143.26° 11.9+£0.65° 37.623.54°
2 40.1+1.85° 11.6+0.44° 36.2+2.05%
3 39.3+3.13" 11.140.93% 34.843.73"
Crust 4 37.4£1.61° 10.5+1.05° 32.742.13°
5 34.042.11° 9.0£0.75° 27.943.06"
6 33.40.93° 8.420.20° 27.541.41°
7 32.740.65" 8.240.46" 27.0+0.97°
8 32.2+1.14° 7.9+0.35° 26.7+0.47°
0 71.5+2.20" —12.4+0.37° 40.31.03¢
1 66.6+2.64° —8.5+0.67° 40.0+1.17
2 61.7+1.97° —5.840.54° 39.9+1.16™
3 59.3+2.10° —4.1£0.58° 39.9+1,08"
Crumb 4 54.3+2.06” —1.7+0.65° 39.9+0.76>
5 52.342.66° —1.240.51° 38.9+1.81"
6 52.4£1.59° —0.4+0.33 38.6+1.15%
7 48 4+1.18° 1.5+0.61¢ 38.1+1.51°
8 47.2+1.80" 2.9+030" 37.8+1.31°

" Means in the column with different superscripts are significantly different at p<0.05 as by Duncan's multiple range test.

? The value is mean+SD.
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Y}+= (Table 6)3} 2T} Hardness(ZA%)= HE&T
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{Table 6> Texture profile analysis parameters of pan bread prepared from wheat and black gadic flour blends

Blend ratio(%) Hardness(g) Springiness Gumminess Cohesiveness Chewiness
0 145.2+8.05"? 0.83+0.04* 45942 23" 0.52+0.01° 67.6+4.04"

1 127.37.16" 0.88+0.02° 50.0+1.05 0.52+0.01° 58.143.34°

2 113.143.08° 0.89+0.03" 52.8+1.38° 0.52+0.01° 52.621.50°
3 107.12.77° 0.88+0.02" 54.8+0.92° 0.52+0.00° 50.240.82%

4 103.4+1.21° 0.89+0.01° 56.9+0.61° 0.52+0.01° 47.9+0.94°

5 98.042.19° 0.89-0.02° 61.842.09° 0.52+0.00° 44.9+1.01°

6 95.6:2.12™ 0.87+0.01° 67.942.73" 0.53+0.00° 42.6+0.49°
91.4+1.21° 0.89+0.02" 72.943.35¢ 0.52+0.00° 40.0+2.23"

8 85.0+4.74° 0.87+0.01° 78.2+2.03" 0.52+0.01° 37.8+1.53

" Means in the column with different superscripts are significantly different at p<0.05 as by Duncan's multiple range test.

? The value is mean+SD.
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= ozl 67602 7P & g B, &
ks 71 7ol e 37.8~58.1 ghe) BSIE U
B} b S71etel whet o)A e s Fhas)
= ATFS BAT(p<0.05). £ Svks 7R 5~6%
&} 7~8%2] -9+ fol#<] 2le)7t /13ITk(p<0.05).
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{Table 7> Scores for extemal properties and intemal properties of pan bread prepared from wheat and black

gadlic flour blends.

External properties

Internal properties

B.lend Crust Crumb Overa?l'
ratio(%)  Volume Grain Flavor Taste Texture acceptability
Color  Characteristics color
0 8.0+1.3 79+1.1¢  7.5+1.1¢ 744140 78415 7.0+13% 70110 734110 740
1 76415  73+13°  7.0+1.2° 72413 75409%  7.0+16°  7.0£1.5  7.6£1.2° 7.3+0.3°
2 73413%  7.0xL1Y 67413% 72409 7317 7.0+1.8"  6.942.0°  7.5£12° 7.1+0.7
3 71£1.1% 72+11% 67412 7.040.9°¢ 73+1.3% 6.9+1.6°  6.9+1.3"  73+12°  7.040.2°
4 71£13%  62+£12°  59+14% 66412 72+11™ 69+13°  6.9+15" 7313 6.7:02°
5 64+1.5%  6.1£1.6™  6.0+1.4%  6.5£1.4™ 7111 69+1.1°  6.8+15"  73+15  65:03°
6 59417 53414 5314 6.1+12%  67+13"  68+1.6" 6.6£1.6° 7.1+15°  6.1+0.1°
7 58+1.8"°  52+1.6°  S53xL1®  6.0+1.4°  65+1.5°  6.7+1.0°  6.7£1.9° 72415 6.1+0.2°
8 5.7€1.9°  5.1£1.5° 4.9+1 .4 5.8£1.6°  6.4+1.4*  6.7+1.5"  6.6£1.5° 7.0+14"  6.0£0.2°

" Means in the column with different superscripts are significantly different at p<0.05 as by Duncan's multiple range test.

? The value is mean+SD.

el Me 277 712 718 EA4) 37EE L

Frks 7HE A7EEe] S71ESE 2Tt ‘IT-’]
Q1 ZFo]E HolA] ekkTh(p<0.05). Texturex U]
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