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Effects of Germination Time of Soybeans on Quality Characteristics of
Cheonggukjang Fermented with an Isolated Bacterial Strain

Jin-Bo Jung, Seung-Kwon Choi, Do-Youn Jeong', Young-Soo Kim, and Yong-Suk Kim

Department of Food Science & Technology, Chonbuk National University
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Abstract To investigate the effects of soybean germination time on the quality of cheonggukjang, the physicochemical
characteristics and enzyme activities of cheonggukjang during fermentation were compared. B. subtilis SCD 115035 strain
isolated from traditional cheonggukjang was selected for making cheonggukjang. Germinated (12-h) soybean-
cheonggukjang produced the highest amount of viscous substance (13.22%) after 48 h of fermentation, and the contents
were inversely proportional to the germination time of the soybeans. The acidic- and neutral-protease activities of
ungerminated soybean-cheonggukjang were higher than those of germinated soybean-cheonggukjang. The amino nitrogen
content of ungerminated soybean-cheonggukjang was the highest (436.93 mg%) at 48 h of fermentation, and its content
was similar to that of 12-h germinated soybean-cheonggukjang. However, the total isoflavone content of 36-h germinated
soybean-cheonggukjang was the highest after 72 h of fermentation, and its content was higher than those of cheonggukjang

made from soybeans germinated for 0, 12, and 24 h.
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| Soybean |

| Soal|<ing | :25°C, 12h

| Germi|nation | :25°C, 85% RH, 0,12,24,36 h
| Stear|ning | 121°C, 30 min

| C00|ling | -4045°C

| Inocullation | « Bacillus subrilis SCD 115035
| Fermelntation | -42°C,48n

| Matlljring | :15°C,24h

| Cheonglgu/g'ang |

Fig. 1. Procedure of germinated cheonggukjang preparation.
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Table 1. Viscous substance contents and smell characteristics of
cheonggukjang prepared with various strains isolated from
Sunchang traditional cheonggukjang

Viscous

Isolated strains substance (%) Smell
Bacillus subtilis MB4 10.83¢ ++
Bacillus subtilis SCD 115003 8.03¢ +
Bacillus subtilis SCD 115026 11.68% +
Bacillus subtilis SCD 115035 14.21° +
Bacillus subtilis SCD 115036 12.42¢ ++
Bacillus subtilis SCD 115037 17.44% ++

+: weak, ++: moderate, +++: strong
YMean values with different superscripts in the same column are
significantly different (p<0.05) (n=3).
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Fig. 2. Changes in moisture contents, pH, and titratable acidity
of cheonggukjang made of soybean with different germination

time. -l-, 0 h; -@-, 12 h; - A- 24 h; -4-, 36 h. Vertical bars
represent standard deviations (n=3).
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Fig. 3. Changes in viscous substance contents of cheonggukjang

made of soybean with different germination time. -l-, 0 h; -@-,
12 h; -A- 24 h; -@-, 36 h. Vertical bars represent standard
deviations (n=3).
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Protease®} amylaser= 95 UlF<] whuldy} gk
gste] A=l uhe FAsked Fas 9
o] thE TR Axd F=Fe] HFUI T 48] WSt

= Table 29} 7t}
2Hd protease 43 WG 0A17l 0.073-0.084 unit/mLolA] 2
F7F AIREEA FASH Skl HE 48A17F] 0.285-0.320
unitmLE YEFA O, o]Fol= Hg 58 AT ot
OAIZHELE 72417 Aol A 0323 unimLE FrolH o= 7
2 &S VeI Wor| el w2 2Hd protease B3-S
B BHE7|7 Bt Wl A1z AEFrellA 7P w%oH, 124]
7k 24A17F oA EAdo] 7S 36A17F ol A E] e
Al BA] FTEBER oY 0A17E ol AEl R Yttt Oh &
23)2 Wgow A3 H=Fe 4H4 protease BAdo] L& 60
AR F7¥et o, vidolt T A=) ol & A=57gel
Al ZAe] Apolrt glokal Barste] B AFAzel 2ozt Ui
J protease 42 A protease ZAJe] 7399} B3 A

Table 2. Amylase and protease activities of cheonggukjang
prepared with germinated soybean with different germination
time

. L Enzyme activities (unit/mL)
Fermentation Germination

time (h)  time (h) Acidic  Neutral a-amylase B-amylase
protease protease
0 0.083""  0.083" 2.395° 0.074¢
12 0.073"  0.069' 2.405° 0.068°
0 24 0.084"  0.082" 2.394° 0.092¢
36 0.073"  0.066' 2.405° 0.077¢
0 0.251°  0.252° 2.227¢ 0.225°
12 0.163"  0.157° 2.315¢ 0.208°
24 24 0.126¢  0.123¢ 2.352% 0.211°
36 0.170"  0.163" 2.308° 0.187¢
0 0320  0.327° 2.158 0.180¢
12 0.301%  0.294° 2.177" 0.176¢
48 24 0.285¢  0.269° 2.203¢ 0.187¢
36 0.304°  0.291¢ 2.174" 0.180¢
0 0.323*  0.332° 2.155' 0.188°
12 0.284%  0.280° 2.194¢ 0.183¢
72 24 0.292¢ 0287  2.186% 0.177¢
36 0.296™  0.293° 2.182¢" 0.179¢

YMean values with different superscripts in the same column are
significantly different (p<0.05) (n=3).
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Fig. 4. Changes in amino-type nitrogen contents of cheonggukjang
made of soybean with different germination time. -l-, 0 h; -@-,

12 h; -A-, 24 h; -4-, 36 h. Vertical bars represent standard
deviations (n=3).
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Table 3. Isoflavone contents of cheonggukjang prepared with germinated soybean with different germination time

Fermentation time (h) Germination time (h) Isoflavones (ug/e)
Daidzein Genistein Glycitein Total
0 262.75%Y 150.54° 361.67% 774.96°
12 259.49¢ 139.82% 361.08> 760.39¢
0 24 260.25% 139.13¢ 362.80™ 762.18°
36 27246 150.34° 369.67° 792.47¢
0 229.00° 109.42¢" 343.14¢ 681.56"
" 12 224.98¢ 100.28%" 335.09% 660.35f
24 227.76° 102.81% 337.16% 667.73
36 251.64% 122.13¢ 353.98° 727.75
0 224.00¢ 97.27¢" 334.82% 656.097
12 220.01¢ 87.69' 336.18% 643.87*
48 24 220.36° 91.85™ 328.35¢ 640.56¢
36 284.45° 145.38% 379.86" 809.70°
0 247.68¢ 119.03% 338.93% 705.64¢
7 12 254.56% 126.09* 342.12¢ 722.76
24 252.28% 121.68¢ 340.97¢ 714.93%
36 295.84° 162.99° 381.02° 839.86"

YMean values with different superscripts in the same column are significantly different (p<0.05) (n=3).
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