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Abstract

This study was canied out to investigate the rheological properties of dough and the quality characteristics of breads
with Saesalbori (non-waxy barey) and Saechalbori (waxy badey) flours added at concentrations of 10, 20, and
30% to wheat flour. The maximum viscosity increased in the Saesalbori flour mixtures and decreased in the Saechalbori
flour mixtures. The dough stability of the 10% badey flour mixtures was equal to that of the control while that
of the 30% barley flour mixtures decreased more. The extensibility of the dough decreased with the increasing
level of badey flour in all the blends, but the resistance of the dough increased. As the ratio of badey flour increased,
the loaf volume of the breads significantly decreased, but the bread weight increased. The 10% Saesalbori flour
mixtures increased the hardness of the breads but did not cause any significant change in the other TPA parameters
while the 10% Saechalbori flour mixtures did not cause any change in all the TPA parameters. The sensory evaluation
results showed that the 10% barey flour mixtures had no significantly different overall acceptance from the control,
and that the 20% substitution still resulted in acceptable sensory qualities. The results of the study also showed
that the bread-making properties of Saesalbori were improved by germination, but those of Saechalbori declined.
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Table 1. Formula for bread dough with various levels barley flour

Samnles Wheat Barley Water

P flour(g) flour(g) (mL)

Control 700 0 440

10 630 70 440

Saesalbori 5 560 140 460
(%)

30 490 210 470

omimed 10 630 70 440

Saesalbori 20 560 140 460

(%) 30 490 210 470

10 630 70 440

Saec(}%bo“ 2 560 140 460

30 490 210 470

omimaed 10 630 70 440

Sacchalbori 20 560 140 460
(%)

30 490 210 470
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Table 2. Instrumental conditions for textural measurements

Test type Mastication test

Test mode Mode 21

Max. force of load cell 2 kg

Adaptor Round type (diameter 25 mm)

Table speed 60 mm/min
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Table 3. Amylograph properties of barley-wheat flour blends

GT PVT PV
Sample (©) () BU)
Control 66.45+0.07 90.60£0,14™ 197.506.36°

10 6525049 90.700.57" 223.00+2.83°

Saef;ﬂ”“ 0 65955007 9090:0.14  24450:071"
30 64.85+021° 90.65+0.35" 283.000.00°

Gemined 1 65.5540.07° 90.70+0.14™ 211.50+0.71°
Sacsalbori 20 64.10:0.14° 90.55:0.21™ 22350+0.71¢
(%) 30 6370:000° 90.10+0.14° 243.00+1.41°
Control 66.45+0.07" 90.60+0.14° 197.50+6.36"
10 64.80:042° 89.10+0.57 132.5042.12°

Saei}%b(’“ 0 6380:000°  8725:007°  10200:0.00°
30 63.80:000° 86.25+0.07° 76.00+1.41°

I 64.20£0.28" 90.100.42" 197.50+2.12°
Saechalbori 20 62.850.07° 89.45+0.21% 195.50+0.71°
(%) 30 6240+1.30° 89.55+0.07 194.00+1.41°

GT : gelatinization temperature (‘C); PVT : peak viscosity temperature(C);
PV : peak viscosity (BU)
Different letters in the same column indicate significant different at p<0.05
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Table 4. Farinograph properties of barley-wheat flour blends

e WA DDT Stability
P (%) (min) (min)
Control 670 600" 20
10 700 #30" 20
Saesalbori 740 510" 1730
(%)
30 774 200" 1330"
cominaed 9 700 520 520
Saesalbori 20 735 600" 20
(%) 30 784 600" 1230"
Control 670 600" 20
10 713 $20" 18'30"
Saechalbori 20 7.0 600" 19'10"
(%)
30 785 540" 103"
ominaed 10 75 645 520
Saechalbori 20 778 12°00" 145"
(%) 30 850 130" 930"

WA : water absorption; DDT : dough development time
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Table 5. Extensograph properties of barley-wheat flour blends
(135 min)

Registance(R)  Extensibility(E) R/E

Sample (BU) (min) rafio

Control 230 229 1.00

10 290 172 1.68

Sacsalbori 4 345 124 278
(%)

30 550 87 6.32

Germinated 10 360 162 222

Saesalbori 20 400 152 2.63

(%) 30 315 121 2.60

Control 230 229 1.00

10 250 153 1.63

Saechalbori 20 390 130 300
(%)

30 490 114 430

Germinated 10 310 176 1.76

Saechalbori 20 420 130 323

(%) 30 465 113 4.12
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Table 6. Physical properties of bread added with different types barley at various ratios

349

Sample Loaf weight Baking loss Loaf volume Specific volume Lighti]ess
3 @® (mL) (mLjg) 15)

Control 440.40+3 68" 1192+0.74" 1755.0063.64* 3.98+0.11° 73.39+2.48"
I 4895:106 10210020 51500821210 3370068 N0
Sae(s;g"’ﬁ 2 45055£191° 9.89:0.3¢" 1315.00:7.07 2.92:000" 7172£120

30 456.90:0.85" 8.62+1.70° 942.50+17.68" 2.06:£0.04° 6897338
— 10 457.85+1.63" 8434033 1585.00+84.85" 346+0.17° 73.86+3.07°
Saesalbori 20 456.10+1.56" 8.78+031° 1492.50+10.61° 32740,01° 71.672.09°
) 30 461.75+1.20° 7.65+0.24° 1262.50:24.75° 2.73+0.05° 69.48+2.80°
Control 440.40+3.68° 1192+0.74 1755.0063.64* 3.98+0.11° 73.39+2.48"
10 458.80+0.42" 8.24+0,08" 1645.00+35.36° 3.59+0.08° 73784175
Saec(l%b"ﬁ 2 46130:0.14° 7.74+0,08° 1412.50:2475° 3.06£005° 713041 86™
30 467.25:431° 6.55:0.86° 1120.00+7.07° 2.40+0.04" 68.55+1.34°
Gemminated 10 449.75£1.48" 10.05£0.30" 1702.503.54® 3.79£0.00° 72.36£1.56™
Saechalbori 20 455.15:0.78" 89740.16™ 1505.50+7.07° 331001 69.46+1.64
®) 30 45825:2.33* 835:047 1091.0029.70° 2.38:0.08" 70.350.95*
Different letters in the same column indicate significant different at p<0.05
o] =22t §4 sto] &7 349 Sk AA] ko H2HA, 1t
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Table 7. Texture characteristics of bread added with different types barley at various ratios
Sample Springiness Cohesiveness Gumminess Brittleness Hardness
(%) (%) © © (glem2)

Control 94.53+1.74" 85.00+2.83° 127.66+19.40° 11552.95+1516.96° 84.82+18.32°
77777777777777777777 10 93260045 81230224 18045¢290%  7e7L14+308345% 1176018200
Sae(s%’o‘i 2 90.83:2.11" 76.67+398" 2547354 77" 27805.1749653.76" 15800:30,12"

30 83.73197° 70.15+1.29° 548.86+72.74° 45841.75+4985.40° 341.00+39.06"

10 93.67+1.76™ 84.08+4.75" 169.67+44.93% 15845.99+4005.61" 125.00+20.40°
Ge““i“a“z‘%))saes“lb"ﬁ 2 9112334 81.92+6.48" 217.08:35.57" 20018.39:3553.78° 138.00£20.77!

30 89.1840.71° 7801213 240.6623.81" 21456.58+2019.52 169.25:7.32°

Control 94.53+1.74" 85.00+2.83° 127.66+19.40° 11552.951516.96° 84.82+18.30°
10 9047+2.30® 81.08+2.84" 155.96:+20.00% 14109.28+1821.06b° 100.32+13.57"

S““(%b"ﬂ 2 90292 68" 77074367 142.1520.17 13218.24+1682.80" 106.80+1429"
30 87.72+5.63% 80.68+9.61" 209.09+63.24° 18076.64+4441.09° 179.00+15.72°

Germinated 10 91.61+1.83® 81.11+4.21" 169.04+47.00" 15238.09+4091.0™ 83.99+1333
Saechalbori 20 89.40+329™ 76.6516.33" 205.98:86.88" 18205.767003.27° 119.22+39.84°
®) 30 84.98+0.83° 71.89+1.89° 296.63+23.70° 2519534+1813.38" 166.18+12.29*

Different letters in the same column indicate significant different at p<0.05
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Table 8. Sensory scores of bread added with different types barley at various ratios

Sample Appearance Flavor Crumb texture Crumb color Mouth feeling Overall acceptance

Control 4,60£0.51° 3.5310.83" 427:0.59" 447:0.64" 3.93:0.70° 425+0.70"
3761200 347l 380080 42080 3882093 3594106™

Sae(sgz}}"’ﬁ 2 2.85408%° 297:087 3.1840.88" 3.154086" 326097 309097
30 1712121 2324098 2.35+0.99° 2.18+0.95° 2.82+1.07° 229+1.16°
Gemminated 10 4,09+0.83" 344+1.09° 3.68+0.81™ 4.09+0.67" 3.76+0.66" 39140.71°
Saesalbori 20 3624099 321+0.92° 3.0940.67° 306+0.75° 3.50+0.87° 3.3240.92"
®) 30 3475112 29411.14" 3.0320.76' 282073 2.790.88" 3.0920.71°
Control 4,60£0.51° 3.5310.83" 427:0.59" 447:0.64° 3.93:0.70° 425:0.70"
10 44040.51° 3.53+0.99" 393+0.59" 42740.70° 3.93+0.70° 3.86+0.66™
Sa“(%b(’ﬁ 2 3474074" 3.074059° 34740.74" 3474064° 3874083 3504052
30 2.33+0.89° 3.001.07° 2.80+0.86* 247£106° 2.80+1.01™ 2.43+0.85"
Germinated 10 420+0.68" 3.6740.72° 3.87+0.83" 4.0740.59" 3.93 0.88" 3.79+0.67"
Saechalbori 20 320+1.01° 2.73+096° 3.1340.74 3.13:0.64° 3.13:0.74° 3.0740.61°
®) 30 2.07+0.88° 267+1.05° 2.33+1.18° 227+1.16° 227+1.10° 221+1.05°

1: very bad, 2: rather bad; 3: neither good or bad; 4: rather good; 5: very good
Different letters in the same column indicate significant different at p<0.05
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