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Abstract

This study was conducted to investigate the changes of isoflavone composition (glycoside and bio-active aglycone)
in Cheonggukjang and to evaluate its quality characteristics depending on different soybean cultivars (Daewon,
Daepoong, Wooram, Hwangkeumol and Saedanback). The bioactivity of Cheonggukjang was enhanced during
fermentation at 37°C for 48 h. Activities of a-amylase, protease, and cellulase increased significantly after 48 h
fermentation (p<0.05). In addition, amino-type nitrogen and reducing sugar contents in Cheonggukjang fermented
with B. subtilis increased significantly after 48 h fermentation (p<(0.05). Among the isoflavones, the content of
B-glucosides and acetyl-glucosides decreased, while aglycone content increased during fermentation. Especially,
Cheonggulkjang fermented with Daepoong cultivars showed the greatest increase in daidzein, genistein and glycitein
contents. After 48 h fermentation, the contents of daidzein, genistein and glycitein in the Cheongguljang fermented
with Daepoong cultivars increased significantly up to 503.65+2.76, 111.40+0.42, and 633.95+6.01 ng/g (p<0.05),
respectively. Total aerobic and anaerobic cell counts increased with increase in fermentation time. Therefore, it
would be beneficial for the food industry if components of Cheonggukjang could be separated and used to develop

functional products.
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a-Amylase 24 %2 Yoon(16)¢] A}-&3d DUN
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Reducing sugar (%)=AxDx1/Sx100/1000

A : Reducing sugar content in sample solution (mg)
D : Dilution ratio

S : Mass of sample (g)
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V1 : Titration value of sample (mL)

VO : Titration value of blank treat (mL)

F : Facter of 0.1 N NaOH

D : Dilution ratio

S : Mass of sample (g)
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a-Amylase
AES Balshs €49 camylase 242 Table 13} 2

Table 1. Changes in enzyme activities during Chungkookjang fermentation by using the five different soybean cultrivars

Enzyme Fermentation time (hr) Daewon Daepoong Wooram Hwangkeumol Saedanback
a-Amylase (Ufg) 0 0.00+0.00"ns 2.14+124 750£12.98 0.90:0.24 0.00£0.00
48 33,3320.10° 40.72+046° 37254026 39,04+0.29° 42.54+0,08"
125.3745.66° 122.00£2.50° 128.27+11.14° 114.10£15.52° 134.53+7.62°
Protease (Ufg) b " a c b
48 195.33£11.61 23533402 243.67+6.17 179.92+12.52 197.42+7.64
0 9454255 10.56+5.09™ 12.78+1.92° 8.34+2.89" 4452255
Cellulase (Ufg) b e . q .
48 601.11+37.46 566.67+4.41 646.67+18.78 478.33+2048 526.67+18.03

"Means in the same row followed by different letters are significantly different (p<0.05).
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HE T E P e E4agYS Bth

[e

ofo| el &
EFES 2eldto] Az AT o wej A i
Table 2¢] YERSITE Mann $(30)0l] ot dwtd oz
ol g A4 TS protease?] 2h-gof o]ste] whulA
opn|iAte] P2 Fallv = F s UER Aoz A=

Table 2. Changes in amino-type nitrogen, ammonia-type nitrogen and reducing sugar contents during Chungkookjang fermentation by

using the five different soybean cultrivars

Fermentation

Type time (r) Daewon Daepoong Wooram Hwangkeumol Saedanback

Aminotspe nitogen (gl 0 58.80£2.42" 45.2710.812 42,00£140° 44.3312.14: 60.20i1.40:
48 72.78+1.40° 98.47+1.62 11246+1.62° 57.39+2.80 10127081

_ , 61.90:2.9" 473543 86° 4301147 44,531 47° 55.28+1.20"

Ammoni-{ype niftogen (mg’%) 48 62.65+1.47° 127.10+0.97° 68.87+1.3%° 63.59+321° 161.24+4.62°
Redueing sugar (%) 0 0.41+0.00ns 0.40£0.00 0.410.00 0424003 0.42+0.04
48 0.55£0.17ns 0.2840.12 045£0.15 0.2920.13 0.30£0.11

"Means in the same row followed by different letters are significantly different (p<0.05).
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Staphylococcus aureus, Candida albicans®ll O3l &= o]
-t ol wel B subnlis HI18-92] o)t aktAloll
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Daewon Daepoong Wooram Hwanglkeumol Saedanback

Fig. 1. Changes in total aerobic cell counts during Chungkookjang
fermentation by using the five different soybean cultrivars.
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Fig. 2. Chromatogram of isoflavone standard (A), O hr (B) and 48 hr (C).
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Table 3. Changes in isoflavone contents (ug/g dry matter) during Chungkookjang fermentation by the five different soybean cultrivars

(ugfg)
Fermentation time (hr) Daewon Daepoong Wooram Hwangkeumol Saedanback
daidzin 0 598.10+0.28" 716.25+7.00" 734.95+6.86" 203.2042.12° 320.700.99"
48 274.8040.71° 116.20+0.28¢ 538.10+3.82° 55.8040.28° 83.05+0.78°
glycitin 0 161.20+1.41° 211.10£198" 173.50+4.67° 117.00+1.13 121.50+3.39°
48 146.40+2.12° 167.10+0.57° 14330354 105.20+4.38° 175.30+1.56"
genistin 0 995.20+7.35° 1300.00+21.78" 1023.55+26.38" 301.10+10.04° 427.70+3.54°
48 727.10+0.85° 499.75+17.04° 781.75+92.56" 175.85:6.86" 307.7044.10°
B-glucoside 0 1754.50£5.66° 22735+30.76° 1932.05+28.50" 62130£13.29° 869.90+0.85°
48 1148.35+.49° 783.05+16.19° 1463.10£92.21° 336.75+11.5% 566.05:6.43°
M-daidzin 0 83.85+0.35° 162.60£099" 114.70+2.69° 69.40+2.83° 102.00+0.71¢
48 81.25+0.49° 137.05£092" 97.95+0.49" 66.050.07° 95.0043.11°
M-glycitin 0 62.800.42" 78.40+0.85" 68.101.27° 65.600.71° 69.4040.57"
48 75.95+1.20° 75.90:0.57° 67.15+1.48" 61.70:0.99° 66.50:0.99"
M-genistin 0 121254078 120.10+1.84° 129.45+5.44° 59.85+0,64° 73.60£0.14°
48 99.70+0.71° 9875007 92.60+3.25" 58.35:0.92° 69.65+049°
M-glucoside 0 267.90+0.71° 361.10+3.68" 312.2549.40° 194.85+4.17° 244.95+0,07°
48 256.90+2.40" 311.65+1.48" 257.70+4.24° 186.10+1.98° 231.15+4.60°
A-daidzin 0 111102057 246.50+9,05" 147.05+7.42° 85.15+1.77° 119.85+1.06°
48 11145%035° 2273541.06" 133.75+5.30° 85.152.19° 127.90+1.98"
A-glycitin 0 176254035 188.20+4.38" 165.10+6.79° 72.50£1.70° 83.85+2.76"
48 130.00+0.99° 120.15+0.78" 116.60+0.85° 60.05:0.78° 74304156
A-genistin 0 63.10+0.00° 68.5544.60" 66.25+2.62" 5475+1.20° 55.00£1.13°
48 5§7.10£028" 58.95+0,64° 56.45:0.64° 4820+0.42° 5405177
A-glucoside 0 35042097 503.20+18.06" 378.45:6.83" 212.39+4.66" 25872 +5.01°
48 298.55+1.66° 406.49+2.44° 306.80£6.73" 19342347 256.22+1.71°
daidzein 0 69.4520.07° 83754049 116.10+4.38" 49200.14° 48702071
48 192.05+0.21° 503.652.76" 272.55+6.72° 103.75+4.88° 154.10+6.79°
glycitein 0 53.600.99™ 5395+1.77° 56.600.71" 51254078 50.20+141°
48 55.500.28° 111.40+0.42° 61.85+0.64° 56.7540.78° 57.55+1.34°
genistein 0 77.5040.14° 97.554092° 131.506.51° 54.15+0.35° 52.60+0.71*
48 185.30+0.57° 633.95+6.01° 254.90+8.06" 96.25+6.72° 127.40+6.22°
aglycone 0 200524075 235.23+322° 304.24+11.56° 154.65+031° 151.51£291°
48 432.93+0.63° 1249.0349.14° 589.32+14.08° 256.76+12.37° 339.04+14.38°
total 0 2573.3546.58° 3326.90+55.72° 2927.00+66.33" 1183.20£21.78° 1525.10+6.93"
48 2136.75+4.31° 27502542623 2616.95467.25" 973.0529.34° 1392.45427.22°

"Means in the same row followed by different letters are significantly different (p<0.05).
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