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Quality Properties of Barley Kochujang Added wih Germinated Barley Powder

Jae-Sil Seo, In-Duck Park*
Department of Culinary Art, Chodang University

Abstract

The physicochemical and sensory properties of barley Kochujang added with germinated barley powder were
periodically examined during storage at 20 for 40 days. The pH of barley Kochujang added with germinated barley powder
increased gradually according to the level of added germinated barley powder, whereas it decreased gradually during
storage. On the other hand, acidity showed the opposite relationship with addition level. Salinity of the samples decreased
gradually according to the amount of added germinated barley powder. Amino nitrogen content of barley Kochujang
increased gradually according to the amount of added germinated barley powder, whereas it increased gradually during
storage. L-, a-, and b-values of samples increased gradually according to the amount of added germinated barley powder,
whereas they decreased gradually during storage. As a result of the sensory evaluation, barley Kochujang added with 5%
germinated barley powder was found to be superior in taste, viscosity, and overall preference. Sensory evaluation revealed
that addition of 5% germinated barley powder was optimum for improving Kochujang quality.
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<Table 1> Formula for manufacturing barley Kochujang added with
germinated barley powder (unit: %)

Samples" Control GP-5% GP-10 GP-15

Barley powder 25%  20%  15%  10%
Germinated barley powder 0% 5% 10% 15%
Fermented soybean powder 15% 15% 15% 15%
Red pepper powder 25%  25%  25% @ 25%
Salt 10% 10%  10%  10%
Water 25%  25%  25% @ 25%

DControl: no germinated barley powder
GP-5%: 5% germinated barley powder added
GP-5%: 10% germinated barley powder added
GP-5%: 15% germinated barley powder added
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<Table 2> Changes in pH of barley Kochujang added with germinated barley during fermentation at 20°C

Fermentation time (days)

Samples”
0 10 20 30 40
Control A5.15+0.012? B4.98+0.01° BC4.91+0.02° C4.82+0.00* P4 68+0.02
GP-5% A5.1240.01° AB5 01+0.012 B4.95+0.01° €4.77+0.02° P4 61+0.00°
GP-10% A4.90+0.00° B4.83+0.02° €4.62+0.01° D4 42+0.01° D4.21+0.00
GP-15% A4.5440.019 B4.12+0.01¢ B4.13+0.01¢ €4.08+0.02¢ P4.03+0.01°

DSamples are same as in <Table 1>

*dyalues with different superscripts within columns are significantly different by Duncan’s multiple range test at p<0.05
A-PMeans with different superscripts in the same row significantly different by Duncan’s multiple range test at p<0.05

YMeansstandard deviation

<Table 3> Changes in acidity of barley Kochujang added with germinated barley during fermentation at 20°C (%)
. Fermentation time (days)
Samples”
0 10 20 30 40

Control 16.28+0.05% €17.14+0.51¢ 518.29+0.06° A19.12+0.41° £19.49+0.05°
GP-5% D17.40+0.10¢ P17.5540.09¢ €18.72+0.2¢" 519.02+0.11° A19.61+0.05°
GP-10% D18.24+0.15° €18.87+0.17° 520.81+0.11° A22.4340.56° A21.76+0.15°
GP-15% D18.34+0.07° €19.76+0.15% 820.82+0.05° A22.44+0.78° A24.63+1.11°

DSamples are same as in <Table 1>

*dyalues with different superscripts within columns are significantly different by Duncan’s multiple range test at p<0.05
A-PMeans with different superscripts in the same row significantly different by Duncan’s multiple range test at p<0.05

PMeanzstandard deviation
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<Table 4> Changes in salinity of barley Kochujang added with germinated barley during fermentation at 20°C (%)
Fermentation time (days)
Samples”
0 10 20 30 40

Control Bg 82+0.45™ Bg 8440.07* A8.92+0.25 A8.94+0.08" A8.91+0.51%
GP-5% Bg.7440.15° A8.81+0.08" ABg 80+1.21° A8 .83+0.09 ABg 80+0.28"
GP-10% A8.81+0.11° Bg.79+0.12% A8.82+0.35" A8.84+0.71° ABg 80+0.10°
GP-15% Bg.60+0.11° ABg 62+0.16° €8.54+0.10° A8.64+0.21° €8.5440.35°

DSamples are same as in <Table 1>

#“Values with different superscripts within columns are significantly different by Duncan’s multiple range test at p<0.05
A~“Means with different superscripts in the same row significantly different by Duncan’s multiple range test at p<0.05

YMeanzstandard deviation

<Table 5> Changes in sweetness of barley Kochujang added with germinated barley during fermentation at 20°C (%)
. Fermentation time (days)
Samples”
0 10 20 30 40

Control AB29 11+0.452) A30.23+1.04° 824 87+0.57° €21.66+1.01% 019.49+0.11¢
GP-5% AB29 94+0.31° A30.48+0.09° B)5.374+0.45% €21.50+1.08° D20.42+0.57¢
GP-10% A30.41%1.17° A31.5240.48" 826.1120.78° €21.98+0.67° €22.12+0.62°
GP-15% 830.36+0.78" AB3) 76+0.42° A35.46+1.09% €28.12+0.11° D23 47+0.922

DSamples are same as in <Table 1>

*dyalues with different superscripts within columns are significantly different by Duncan’s multiple range test at p<0.05
A-PMeans with different superscripts in the same row significantly different by Duncan’s multiple range test at p<0.05

PMeanzstandard deviation
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<Table 6> Changes in amino type nitrogen of barley Kochujang added with germinated barley during fermentation at 20°C
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(mg%)

Fermentation time (days)

Samples”

0 10 20 30 40
Control D185.27+5.08% €229.37+5.09¢ B288.67+9.12¢ AB314.49+3.89¢ A318.18+£10.97¢
GP-5% P191.48+6.48" €241.56+6.48° B292.40+15.46° A345.12+7.05¢ AB3)3 46+5.56°
GP-10% P196.82+7.03 €253.19+6.93° B301.63+11.28° 4359.38+5.67° AB333 31+14.33°
GP-15% €199.25+10.21° B274.2147.02° AB355.18+4.528 A366.29+10.75° AB359 12+7.02°

DSamples are same as in <Table 1>

*dyalues with different superscripts within columns are significantly different by Duncan’s multiple range test at p<0.05
A-DMeans with different superscripts in the same row significantly different by Duncan’s multiple range test at p<0.05

YMeanzstandard deviation

<Table 7> Changes in reducing sugar of barley Kochujang added with germinated barley during fermentation at 20°C (%)

Fermentation time (days)

Samples"

0 10 20 30 40
Control Dg.52+0.18% €11.81+0.56° A14.18+0.59¢ B12.15+0.67¢ €11.05+0.45¢
GP-5% €9.27+0.26¢ B12.15+0.71% A15.38+0.43° B13.48+0.35° B12.14+0.33°
GP-10% D9 78+0.55° €12.31+0.21° A16.49+0.74° A16.41+0.46 514.52+0.62*
GP-15% P10.56:+0.46° 514.81+0.33* A17.99+0.25% A18.42+0.29° €13.68+0.71°

DSamples are same as in <Table 1>.

*dyalues with different superscripts within columns are significantly different by Duncan’s multiple range test at p<0.05
A-PMeans with different superscripts in the same row significantly different by Duncan’s multiple range test at p<0.05

PMeanzstandard deviation
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<Table 8> Changes in color of barley Kochujang added with germinated barley during fermentation at 20°C

Q7] WjEo = Hel

Color values  Samples”

Fermentation time (days)

0 10 20 30 40
Control A24.11+0.78% 522 .3240.09° 520.49+0.13° €19.7140.15° D18.16+0.05¢
L GP-5% A24.1240.23° 522 3620.05° B21.18+0.1822 821.07+0.16* €19.81+0.13¢
GP-10% A24 82+0.05° 523.01£0.15" €21.1240.06* €21.13£0.152 €21.4440.022
GP-15% A24.75+0.12 B3.58+0.372 €21.14+0.09* €20.49+0.81° €20.16+0.05°
Control A17.82+0.21° B16.25+0.46° €15.48+1.01¢ P14.65+0.98° D13.92+0.28°
GP-5% A17.58+1.05° B16.74+0.27° B16.12+0.67° €15.41+0.91° €15.08+0.87
a GP-10% A18.11£1.01% 516.99:+0.66° BC16.08+0.22° BC16.19+0.28% €15.07+£0.48°
GP-15% A18.08+0.45° A18.01+1.02° B16.27+0.47 B16.28+0.332 €14.76+0.59°
Control A13.01+0.09 €12.43+1.11¢ B12.51+0.17 B12.6140.14° 010.84+0.27¢
b GP-5% A13.6240.16° A13.52+0.78° B13.18+0.34° €13.01£0.28" B13.10+0.55%
GP-10% A15.4240.37° A15.02+0.23° B14.81+0.45° B14.20+0.26* €12.76+0.27°
GP-15% A16.32+1.01% A16.08+0.45 515.41+0.10° €14.18+0.79* D13.26+0.98°

DSamples are same as in <Table 1>
*dyalues with different superscripts within columns are significantly different by Duncan’s multiple range test at p<0.05
A-PMeans with different superscripts in the same row significantly different by Duncan’s multiple range test at p<0.05

PMeanzstandard deviation
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<Table 9> Sensory evaluation of barley Kochujang added with germinated barley during fermentation at 20°C
Fermentation time (40 days)
Samples” Taste
P Color Flavor Viscosity Dyziell
Sweetness Savory Hot preference
Control 3.83+0.54% 3.60+£0.91* 3.71£0.56* 3.43£1.01° 3.70+£0.39* 3.47+0.48° 3.69+0.35°
GP-5% 3.40+0.78" 3.33+0.77° 3.58+0.66 3.63+0.88" 3.61+0.48" 3.83+0.62° 3.87+0.45°
GP-10% 3.47+0.45° 3.57+£0.58" 3.74+0.48° 3.58+0.38° 3.42+0.77° 3.20+0.88° 3.11£0.21°
GP-15% 2.48+0.77° 2.73+0.92¢ 3.01£0.22° 2.51+0.67 2.94+0.36° 2.21+0.38¢ 2.40+0.91
DSamples are same as in <Table 1>
*dyalues with different superscripts within columns are significantly different by Duncan’s multiple range test at p<0.05
YMeantstandard deviation
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