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Effect of Starter Cultures on the Fermentative
Characteristics of Cheonggukjang

Lag Min Baek, La Young Park, Kuem Soon Park, and Shin Ho Lee*
Faculty of Food Technology and Service, Catholic University of Daegu

Abstract The effects of different starter cultures on the fermentative characteristics of cheonggukjang were examined by
using three Bacillus strains. The strains included Bacillus subtilis KCTC 1021 as a control, Bacillus sp. Kn-10 (Kn-10) isolated
from a commercial cheonggukjang, and Bacillus sp. B-59 (B-59) isolated from rice straw. There were no significant differences
in pH or viable cells among the different cheonggukjang samples during fermentation for 72 hr at 40°C. However, the sample
prepared with B-59 had higher slime content and protease activity than the controls and Kn-10 samples. DPPH free radical
scavenging activity was higher in the B-59 sample and lower in the control and Kn-10 samples when compared to steamed
soybeans after fermentation for 72 hr at 40°C. The total amino acid contents the cheonggukjangs were 34869.98 mg% (B-59),
34481.89 mg% (control), and 31791.09 mg% (Kn-10). Glutamic acid and lysine contents were higher in the B-59 sample than
in the control. Finally, the cheonggukjang fermented using the B-59 strain had improved sensory qualities such as color, taste,
texture, and overall acceptability compared to the control and Kn-10 samples.
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Fig. 1. Changes in pH and total viable cell during cheon-
ggukjang fermentation with different strains of Bacillus for 72 hr

at 40°C. -W-, Bacillus subtilis; - -, Bacillus sp. Kn-10; - A-, Bacillus
sp. B-59

T Table 19] VEpATh A=) HAEL F B@r3E 23
=21 levan form fructan? @8 EHE FFA 2 polyglutamate
o] EFERZ g4 Jom27), g AFAdE 2.15-6.03%7t
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7hle e Jehlilen, @a 2407 3 B subtilliss 2.90%
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g 48R 7 Tl ZF Ml AFEE @ 2 4.32%, 4.54%

Table 1. Comparison of slime content (%) in cheonggukjang
fermented with different strains of Bacillus

Fermentation time (hr)
Strain
24 48 72
B. subtilis 2.9010.07% 4.32+0.02* 5.22+0.05°
Bacillus sp. Kn-10  4.01+0.08° 4.54+0.12* 4.77+£0.06*
Bacillus sp. B-59 5.96+0.12° 6.28+0.06° 6.36+0.01°

*“Mean within each column with no common superscripts are
significantly different (p<0.05).
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Table 2. Changes of color during cheonggukjang fermentation with different strains of Bacillus for 72 hr at 40°C

Fermentation time (hr)
Item Strain
0 24 48 72

L B. subtilis 55.14+0.04 50.39+0.11* 43.47+0.26* 42.05+0.09°

(Lightness) Bacillus sp. Kn-10 55.14+£0.04 51.99+0.01° 44.12£0.06* 38.43+0.33°

Bacillus sp. B-59 55.1410.04 51.31+0.31® 50.76+0.20" 45.60£0.29°

B. subtilis 11.31£0.03 12.20+0.16° 11.3910.07° 11.78£0.19°

(Re dz;ess) Bacillus sp. Kn-10 11.31+£0.03 10.60£0.02* 9.881+0.15* 9.37+0.06*
Bacillus sp. B-59 11.31+£0.03 10.78+ 0.02° 11.25+0.04° 11.05+0.036°

b B. subtilis 15.71£0.07 15.26+0.05° 14.29+0.07% 14.59£0.03¢

(Yellowness) Bacillus sp. Kn-10 15.71£0.07 15.30£0.01¢ 14.90+0.15° 13.48£0.11*

Bacillus sp. B-59 15.71£0.07 14.70+0.01* 14.54+0.06° 14.22+0.02°

*Mean within each column with no common superscripts are significantly different (p<0.05).
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Fig. 2. Changes in reducing sugar during cheonggukjang
fermentation with different strains of Bacillus for 72 hr at 40°C.
-, Bacillus subtilis; -4-, Bacillus sp. Kn-10; - A-, Bacillus sp. B-59
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Table 3. Comparison of antioxidative activity of cheongguk-
Jangs fermented with different strains of Bacillus tested by
DPPH mehtods

Sample Antioxidative activity (%)
Steamed soybean 20.00£1.05°
B. subtilis 18.95+0.32°
Bacillus sp. Kn-10 16.58+047*
Bacillus sp. B-59 23.37+0.21°

““Mean within each column with no common superscripts are significantly
different (p<0.05).

Concentrations of each sample were adjusted to 1,000 ppm.

Table 4. Change of protease activity in cheonggukjang fer-
mented with different strain of Bacillus during fermentation for

48 hr at 40°C (Unit: tyrosine ug/hr)
Fermentation time (hr)
Strain
0 24 48
B. subtilis 0.14£0.13 49.19+0.83*  109.93+0.07°
Bacillus sp. Kn-10  0.14+0.13 80.46+0.06° 90.97+0.11*
Bacillus sp. B-59 0.14£0.13 9533+1.73°  117.19£0.64°

*®Mean within each column with no common superscripts are signifi-
cantly different (p<0.05).
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Table 5. Comparison of amino acid composition in cheonggukjangs fermented with different strains of Bacillus  (Unit: mg%, dry basis)

Amino acids B. subtillis Bacillus sp. Kn-10 Bacillus sp. B-59
L-Aspartic Acid 3841.60+ 3.29° 3399.29+ 8.82° 3636.04+ 0.59°
L-Threonine 1395.11+ 0.21° 1227.77+ 5.05° 123641+ 0.84°
L-Serine 176929+ 1.02° 1516.72+ 3.53° 1508.38+ 1.58*
L-Glutamic Acid 5237.04+10.53° 4441.96+20.41° 5522.13+14.82°
L-Proline 1864.62+ 427° 1763.04+ 5.49* 1966.77+ 1.63°
Glycine 1466.96+ 0.13° 129439+ 4.25° 139499+ 2.65°
L-Alanine 1507.35+ 4.49° 1464.70+ 3.23° 1565.31+ 2.36°
L-Cystine 33942+ 0.85° 282.50t 2.76° 387.18+ 042°
L-Valine 226196+ 2.28° 224921+ 0.62° 2242777+ 0.21°
L-Methionine 346.70+ 2.90° 32749+ 2.64° 348.76+ 3.17°
L-Isoleucine 1597.52+ 4.87° 148773+ 1.51* 1535.86+ 2.78°
L-Leucine 268148t 1.74° 2483.86+ 5.22° 265122+ 2.78°
L-Tyrosine 85243+ 1.76* 917.78+ 2.24° 1013.81+ 3.2¢
L-Phenylalanine 1753.70% 2.48° 1736.36+ 2.48° 1815.65+ 2.19°
L-Histidine 901.52+ 047° 88774t O° 914.52% 1.65°
L-Lysine 2266.74% 0.39° 2132.78+ 0.39° 2468.22+ 0.52°
Ammonjum Chloride 228573+ 9.79° 2236.75% 4.26° 2715.82+11.54°
L-Arginine 2112.72£35.26° 1941.02+13.24° 1946.14+ 0.77°

Total 34,481.89 31,791.09 34,869.98

**Mean within each column with no common superscripts are significantly different (p<0.05).

Table 6. Comparison of sensory quality in cheonggukjangs fermented with different strains of Bacillus

Strain Color Flavor Texture Taste Overall acceptance
B. subtilis 3.03° 3.03° 3.20° 3.53° 3.07°
Bacillus sp. Kn-10 2.20° 3.83° 3.20° 2.52° 2.87°
Bacillus sp. B-59 345° 3.67° 3.33 3.78° 3.82°

*“Mean within each column with no common superscripts are significantly different (p<0.05).
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