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Abstract

This study was investigated the addition effect of germinated brown rice concentrate(0, 1, 3, 5%) to the fermentation
of kimchi. From the result, pH was decreased and total acidity was increased, and total sugar was steadily decreased
during the fermentation. Reducing sugar were increased at 3 days of fermentation and then decreased steadily.
Counts of total microbe and Leuconostoc sp. were increased rapidly from the beginning and reached the highest
level at 12 days of fermentation, after then decreased slowly. Counts of Lactobacillus sp. were increased until
9 days of fermentation, and then maintained stably. In sensory evaluation test, the overall acceptability of kimchi
with 1% germinated brown rice concentrate gained the highest score.
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Fig. 1. Changes in pH and total acidity of kimchi extract having
different concentration of GBRC during fermentation at 10T.
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Fig. 2. Changes in total sugar(top) and reducing sugar(bottom) of
kimchi extract having different concentration of GBRC during
fermentation at 10T.
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Table 1. Ingredient ratios of kimchi

Ingreduents Quantty (g)
Salted Chinese cabbage 5000
Radish 435
Red pepper powder 218
Garlic 109
Gmger 42
Onion 64
Green onion 131
Fermented anchovy sauce 157
Fermented shrmp 87
Glutinous rice paste 156
Sugar 95
Salt 16
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Table 2. Changes in Hunter’s color value of kimchi extract having different concentration of GBRC during fermentation at 10T

Fermentation time(days)

Color GCE;{CC
0 3 6 9 12 15 18 21

Control 41.17+0.15 4343+015 4317:055 43104010 43.20:0.10 44.13+0.06 42431006 4227+006

1% 41.33+0.15 434740 15 4393006 43434021 43.53:0.12 44.4010.10 42971006 427010 10

L 3% 42531012 43.100.10 44 43+0 06 4340000 43504010 44.6010.10 43.67+0.12 43 000 00
5% 4247015 43.3020.00 4 17+015 4367:015 43931006 44 83+0.06 43.60:0 10 43 830 06

Control 12301020 12532038 1510010 15.23£021 17.030 15 1797+021 16871023 12 5040 10

1% 12374025 126340 15 13.77+0.12 15.87+093 1740040 17534038 1590:0.17 1300017

: 3% 12834015 13300 66 16.17:0.31 16104035 1777:0 50 17.0740.12 15.10:026 14 33:006
5% 1300£010 1343006 1593:006 16 87+0 85 1797+0 32 17.030.12 15134021 14500 17

Control 7374012 10.970 06 11304026 1073£0 12 963006 9.73:0.06 1093006 9231012

1% 830020 1000+0.10 1180026 1023045 1027+025 963+015 103710 46 9900 10

b 3% 930+026 9504026 12.1720.12 10300 10 10170 15 1033029 10.5340.15 10 97+0 06
5% 923:006 987:006 12.13+0.15 11.13:0 12 10030 12 105340 15 10.2310.15 10 800 10
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Table 3. Quantitative description analysis(QDA) profiles of sensory evaluation scores on the kimchi extract having different concentration
of GBRC during fermentation at 10C

GBRC Fermentation time(days)

Attributes Cone 0 5 2 3
Control 4384092° 6131 46" 6.25:089° 5.38092°
Color 1% 500£0.53" 5884125 625:071° 538:052°
3% 5881 13" 588:1.13" 613£0.64° 56340 57°
5% 5.88+136" 5.63£1.06" 600107 575:0.71°
Control 5254074 513:083° 500£053° 5504093
Closs 1% 5881099 6.25:0.71° 550£076™ 538:092°
3% 638£107° 663:092° 6.00+1.07° 5.88+0.83"
5% 675:1.60° 6880 64° 663£092° 6.63£1 06"
Control 338+1.04° 250+120° 213:064° 22540 89°
Sucet flavar 1% 4132083 3.88+125° 263£092% 25040 93°
3% 450:0 74 38841 25° 2.88+0 83 2.50£0.93
5% 5.38+0.46" 425:089" 338:092° 250:131°
Control 225+104° 650:076' 6.88035° 70040 53°
Sour flavor 1% 263:1.19" 613:0.99° 650:076" 65010 53"
3% 26311 19° 550+120° 588+083" 6130 64°
5% 238092 475+0.71° 563:074° 5880 64°
Control 175:071° 2.00:093° 3.50:0 76" 438:0.57°
Silod flaver 1% 17540 89" 1880 99" 350+093° 375:0.71°
3% 150:0.76" 175:0 89" 338¢119° 37540 71°
5% 1.88:0 64° 188+1.13" 325:116° 3504053
Control 363151 213099 188+1 13 2134035
Swcet fastc 1% 5131.55% 3504093 2380 74% 2754071
3% 5.50+1.41° 3.88:0.99° 325:071% 3131083
5% 600£1 51° 438£092° 350£093° 32510 71°
Control 263+1 06° 6.38+0.74° 70041 31° 78840 64°
Sour tasie 1% 238:119° 613+064° 6.00£076® 7.13:083°
3% 2134083 5.50£093° 588+1.13% 6631 06™
5% 188+083° 53840 74° 538+106° 6.130 8%
Control 32541 39" 6.88+0 64 3.75:089° 3.13:0.64°
— 1% 4501 60° 7254071° 4504053 363:052°
3% 3754212 600£0 76" 4504053 363+052%
5% 300+120° 538+1 30° 363+074° 388+0.35°
Control 625£1 3¢° 613:083° 53811 51° 500£0.76"
Crspacss 1% 6.38+1.30° 613:099° 538£074° 513:064°
3% 6.63£0.74° 613:083 538£052° 513:083°
5% 600£1 07" 613£083" 48810 76° 5130 64°

“Mean with the same superscripts m each column are not significantly different (p<005)
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Fig. 3. Changes in total microbe of kimchi extract having different
concentration of GBRC during fermentation at 10TC.
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Fig. 4. Changes in Leuconostoc sp. of kimchi extract having
different concentration of GBRC during fermentation at 10T.
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Fig. 5. Changes in Lactobacillus sp. of kimchi extract having
different concentration of GBRC during fermentation at 10T.
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Table 4. Sensory evaluation scores on the kimchi extract having different concentration of GBRC during fermentation at 10°C

GBRC Fermentation time(days)
Atiributes Conc 0 9 0 2
Control 563+1.06° 6.38:119" 6.00£076° 5504120°
Appoaraee 1% 6500 76“: 675128 6.13£099° 550£0.53°
3% 65040 93" 675:+128" 6.33£074° 600£1 20°
5% 713113 663£092° 625:071° 6.38074°
Control 588+099™ 71340 64° 5.75¢1 04® 475£0.89°
Ovenall 1% 65040 53° 71380 64° 625+1 04° 5.13:083"
flavor 3% 575+1.16° 625¢071° 6.25+0 89" 525:046™
5% 51311 13° 58810 64" 5.13:083° 575:071°
Control 438:092° 663+130° 513:083° 3380 52°
Overall 1% 65040 53° 72541 04 55041 07" 413:035"
taste 3% 588+099° 625128 5.75:089" 5.00£076'
5% 488:083" 563:052° 46340 74° 51340 64"
Controf 613£1.13° 638:141° 5.63£092° 500£093"
1% 675:071° 638+106° 5.25+089° 500:053°
Texture

3% 675:089" 63840 74° 525¢104° 525:071°
5% 6.50£1 07" 600£093" 5.13:083° 52540.46°
Control 4.88:083° 663+0.74° 513+136" 4135099
Overall 1% 6754089 738:0.92° 5.88+1 13° 450£0.53"
acceptability 3% 5884083" 6.50+0 93" 6.13+083" 525:071°
5% 5.5021 20° 538+1.06° 475:071° 550£0.76"

“Mean with the same superscripts n each column are not sigmificantly different (p<003)
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