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Abstract

This study was done in order to investigate the changes in quality of Cheonggukjang for soybean cultivars during fermentation.
Cheonggukjang of 14 cultivars that were inoculated with Bacillus subtilis 15893 was produced, and, then, it was measured
for hardness, proximate composition, amino nitrogen, enzyme activity, and total aerobic bacteria counts. In a raw bean, the
highest hardness value was 16,975 g from Sunyu. In a steaming bean, Jangwon had the highest hardness value and the
lowest aerobic bacteria counts of forty-eight hours fermented Cheonggukjang. Saedanbaek, whose protein contents was
highest in raw bean, was also highest in Cheonggukjang. The amino nitrogen content of twenty-four hours fermented
Cheonggukjang was highest in Saeol and Sunyu while forty-eight hours fermented Cheonggukjang was highest in Singi,
Daol, and Milyang 231. In the protease activity, Saedanbaek had the highest and total aerobic bacteria count that were either
increased or held as time went on ; twenty-four hours fermented Cheonggukjang was highest in Milyang 231 and Keunol
while forty-eight hours fermented Cheonggukjang was highest in Chunsang.
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Table 1. Hardness and water absorption rate of various
soybean cultivars

Cultivars Hardness(g)
Raw Soaking Steaming

Daol 12,830:£1,897"%)  436+72% 33+7°
Milyang231  11,922+1,705 486+£140°% 20+7°
Milyang242  11,698+1,947¢ 649+181° 27+8°
Milyang249  13,210+2,766™¢ 635+138"™ 37+£13%%
Saedanback  14,92142,155% 55541734 3349°
Saeol 12,33442,119¢ 393+150° 34+10%
Sunyu 16,975+1,929° 641+177° 47470
Singi 11,483+2,698¢ 44440949 49+17>
Jangwon 12,097+2,295¢ 511149 106+23°
Chamol 11,761+1,253¢ 633+186™ 47+16"¢
Chunsang 12,465+2,689% 620+£124 52419
Keunol 12,854+2,591°4 288+97" 37+6%
Hanol 14,764+3,622% 433+133% 56+18"
Hwangkeumol 14,966+2,165™ 816+220° 474144

F-value 4.836%+*) 8.244%#x 21.265%**

D Values are mean+S.D.

? Within a column, values with different letters are significantly
different (»p<0.05) using Duncan’s multiple range test.
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Table 2. Proximate composition of 14 soybean cultivars (Unit: %)
Cultivars Moisture Ash Crude protein Crude fat Carbohydrate
Daol 7.6£0.1"2 6.520.0° 41.4+0.3 18.7+0.5° 25.94+0.68
Milyang231 7.6£0.2° 5.540.2° 38.5+0.4%" 18.3+0.9™ 30.0+1.3%
Milyang242 7.3£0.3" 5.6£0.0° 38.30.1° 20.6+0.7* 28.240.9%"
Milyang249 7.6£0.2° 6.0+0.1¢ 38.4+0.2°" 18.5+0.3 29.5+0.6™¢
Saedanbaek 6.8+0.3> 6.520.1° 44.8+0.3° 14.4+0.3" 27.5+0.4°%
Saeol 7.6£0.1° 6.3£0.0™ 41.0+0.1° 18.0+0.5>¢ 27.140.5®
Sunyu 6.8+0.1% 6.10.0¢ 38.6+0.4% 17.3+0.7% 31.2+0.5%
Singi 7.540.5° 5.9+0.0¢ 38.3+0.5 18.8+0.5 29.4+1.4%
Jangwon 7.140.8% 6.240.1% 38.5+0.3%f 16.8+0.9° 31.2+2.0°
Chamol 7.3£0.3% 6.3£0.1" 39.00.3¢ 21.5+0.2° 25.9+0.78
Chunsang 6.6£0.1% 5.420.1° 38.1+0.4 18.8+0.3° 31.1£0.3%
Keunol 6.240.1° 6.120.3> 38.9+0.4% 18.240.5>¢ 30.5+1.0°
Hanol 7.0£0.1° 6.520.1° 39.5+0.1° 17.940.5>¢ 29.10.4°%
Hwangkeumol 6.7+0.1°% 6.1£0.1 39.8+0.3° 17.5£0.1°% 29.9£0.5™
F-value 7 475%%5) 27.083 %% 104,507+ 26.505%%* 12,172+
Y Values are mean+S.D.
Y Within a column, values with different letters are significantly different (p<0.05) using Duncan’s multiple range test.
) #5p<0.05, **p<0.01
Table 3. Proximate composition of 14 cultivars Cheonggukjang for fermented 24 hr (Unit: %)
Cultivars Moisture Ash Crude protein Crude fat Carbohydrate
Daol 62,8221 2.0+0.0° 17.5£0.0° 8.8+0.4 9.0+0.4%4
Milyang231 62.242.0™ 1.8+0.0° 16.9+0.1% 9.6£0.2™ 9.420.3
Milyang242 60.8+0.3% 1.8+0.0¢ 17.140.2¢ 11.0+0.0" 9.2+0.2%
Milyang249 62.9+1.7% 1.840.0% 16.7+0.2° 9.0+0.1* 9.520.1¢
Saedanbaek 64.9422% 1.720.1° 18.7+0.1° 7.340.3' 7.340.48
Saeol 64.5+1 4" 1.840.0° 17.0£0.2% 8.5+0.1° 8.2+0.2
Sunyu 66.8+1.0° 1.5+0.08 15.7+0.1" 8.2+0.18" 7.8+0.2
Singi 60.8+0.5" 2.0£0.0° 17.8+0.0° 10.0+0.1° 9.50.0°
Jangwon 63.5+1.4% 2.0£0.0° 16.1+0.1¢ 9.0+0.0% 9.320.1°
Chamol 61.6+4.4% 1.940.0° 18.7+0.2° 9.4£0.0% 8.5+0.2%
Chunsang 59.8+2.2° 2.0+0.0° 17.8£0.2° 9.8+0.2% 10.5£0.2°
Keunol 64.3+1.8% 1.9+0.0 16.8+0.1° 8.8+0.4 8.2+0.4"
Hanol 64.5+3.0° 1.940.0° 16.3£0.08 8.3+0.7¢" 8.9+0.7™
Hwangkeumol 64.0+2.8%° 1.8+0.0% 17.6+0.2° 7.9+0.3" 8.6+0.4°%
F-value 2.324%%%) 94,855+ 159.795% 33.504%+* 20.209%**

Y Values are meantS.D.

? Within a column, values with different letters are significantly different (p<0.05) using Duncan’s multiple range test.

3 #xp<0.05, **¥p<0.01
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Table 4. Proximate composition of 14 cultivars Cheonggukjang for fermented 48 hr (Unit: %)
Cultivars Moisture Ash Crude protein Crude fat Carbohydrate
Daol 68.5+2.9"2 1.7+0.0' 15.020.1} 7.9+0.0¢ 6.90.1"
Milyang231 60.9+1.4% 1.9£0.0" 17.1+0.18 10.8+0.0° 9.4£0.2
Milyang242 52.040.4° 2.340.0° 20.5+0.1° 12.8+1.0° 12.241.0°
Milyang249 58.24+0.9 2.140.0° 18.3+0.2° 10.1£1.1% 11.4+1.0%¢
Saedanbaek 61.0£1.0" 1.820.0' 19.7+0.2¢ 8.5+0.4 8.9:+0.4%
Saeol 63.8+0.8° 1.80.0 16.7+0.2" 9.6+0.3° 8.1+0.5¢
Sunyu 52.4+0.3° 2.2+0.0¢ 22.3+0.2° 12.6+0.5 10.540.4%
Singi 50.442.9¢ 2.520.0° 22.3+0.2° 13.0£0.2° 11.8+0.4™
Jangwon 62.0+2.3% 2.140.0° 16.140.1' 10.1£0.0% 9.7+0.1°f
Chamol 56.4+2.4° 1.940.0¢ 20.320.1° 10.5+0.5™ 10.9+0.6%
Chunsang 49.043.1° 2.5+0.0° 22.1+0.0° 12.8+0.4° 13.6+0.3
Keunol 60.5+2.1% 2.020.0° 17.9+0.2° 10.5+0.2% 9.1+0.3
Hanol 44.8+0.9° 2.840.0° 253402 13.540.5° 13.6£0.3"
Hwangkeumol 63.242.1° 1.7+0.0% 17.3£0.1¢ 7.0+0.7° 10.8+0.8*
F-value 27.265%%%) 893.130%** 1,137.882%%% 42 520%% 38,853k

Y Values are mean+S.D.

Y Within a column, values with different letters are significantly different (p<0.05) using Duncan’s multiple range test.

Y x4p<0.01
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Table 5. Amino nitrogen of Cheonggukjang of various cultivars
according to the different fermentation period

Amino nitrogen(mg%)

Cultivars t-value
24 hr 48 hr

Daol 2040552 44903355 —11.504%%+Y
Milyang231 244.7+11.7¢ 456.0£5.2°  —28.080%**
Milyang242 311.0427.9%  322.7+12.1"  —0.646
Milyang249 233.7+7.1¢ 4157+11.57  —23.125%%*
Saedanback 32978311 544.0£1.7° —11.863%#*
Sacol 356.3+31.5° 613.3£5.0°  —13.966**
Sunyu 348.0+20.3" 369.7+2.58 —1.825
Singi 232.7+2.5¢ 286.7+9.0' —10.452%%+*
Jangwon 332.3+13.4%  584.0£1.7°  —32.582%*
Chamol 247.7+35.2 515.044.4°  —13.131%*
Chunsang 226.7+7.6° 228.746.7 —0.350
Keunol 250.0+4.6° 518.342.59  —87.701%%*
Hanol 294.3+8.5° 366.0£10.06  —9.358%*
Hwangkeumol ~ 286.7+5.0° 51931850 —40.820%**

F-value 19.791 312.100

D Values are meanSD.

? Within a column, values with different letters are significantly
different (p<0.05) using Duncan’s multiple range test.

3 #xp<0.01, **%p<0.001
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Table 6. Protease activity of Cheonggukjang of various
cultivars according to the different fermentation period

ol AL RE ST oW, SAXMLCE FY5HA= &
2 o2 et Jung (2012 WRARIO] PolA5E
protease E4Jo] Z713itta st o, Era % 7|9 protease
o] A F7kskaL, 48A17F o] ¢l H|d B4
& AR sk

=

TG Aol ThE =] S-amylase S S

N

-| O

ZIH= Table 79 YEHH It S-amylase 8442 244

A3 A=A o] 4.4~13.1 unit/ge] HY =2 YELO T, 484
Bhg 3t A 2AS 25.3~46.0 unit/g?] HY 2 YEGT) 24
Az EERE A=l vlsf| 48A17F AR =4 B-amylase
gdo] w9 F7FstR AL, WaAI T2 B-amylase B4
FAALE Blug Au, A=Y Aol o, BE EFF
A FAQl AHolE YERAGITE f-amylase 282 LA A
ol met 7MY 2 F52 YA ged ¥E 7 5
A F FY F=7F =49 FEEE 24Xt 48417 T agt
A= 5 f-amylase /0] 7Y W 7ol &3t Kim
S(2011)9] AFol M= f-amylase®] B4 Ta F T3
e HolA| UL 3HF AL, Jung $(2012)9] AolA =
FE 24XZHA = ST 48417 ol = At B
3lo, W d 48A|7H7HR] B-amylase A Q] 7S Bl E

N
N,

R

ok ot

Rt ofN

Table 7. S -amylase activity of Cheonggukjang of various
cultivars according to the different fermentation period

Protease activity(unit/g)

B -amylase activity(unit/g)

Cultivars t-value Cultivars t-value
24 hr 48 hr 24 hr 48 hr

Daol 0.68£0.03"%  0.95£0.06°  —6.851%+) Daol 12.93+031°  40.33£1.89*  —25277+)
Milyang231 0.78+0.03% 0.940.11°°  —2.229 Milyang231 12.7340.29%  31.47+1.87%  —17.314%*
Milyang242 0.80:£0.03% 1.00£0.06™  —4.785%* Milyang242 11.0740.12°  34.97£0.40%  —103.295%**
Milyang249 0.63+0.08¢ 0.74+0.11# —1.549 Milyang249 6.03£025¢  29.10+0.98%  —38.986%**
Saedanbaek 1.01+0.13° 1.13+0.06" —1.404 Saedanback 837+0.15°  29.10£2.01%  —17.767**
Saeol 0.9320.06™ 0.96£0.09°  —0.483 Saeol 11.30+£0.17° 25331758 —13.697+%*
Sunyu 0.85+0.06™¢ 0.87+0.05%"  —0.440 Sunyu 927+025%  3347£1.93°  —21.637**
Singi 0.83£0.05°* 0.86x0.01°®  —1.076 Singi 13.13£0.46"  39.30+1.85™  —23.654%**
Jangwon 0.92+0.04" 1.06£0.09™  —2.251 Jangwon 12.33£0.42°  37.83:1.97%  —41.556%**
Chamol 0.81+0.02% 11240.10°  —5.340%* Chamol 70780217 40.6042.10°  —27.418%%*
Chunsang 0.730.02%" 0.92+0.04%"  —6.946%* Chunsang 5.6740.128 45974325 —21.546%%*
Keunol 0.78+0.04% 0.81£0.03®  —0.850 Keunol 8204030°  42.03+347°  —16.832%%*
Hanol 0.64+0.03" 0.81+0.01% —8.297** Hanol 4.63£0.06"  37.80+3.21°  —17.886%*
Hwangkeumol 0.85+0.01>¢ 0.88+0.02°"  —1.892 Hwangkeumol — 4.43+021"  27.57+0.38%  —95.718%**

F-value 12.523 8.661 F-value 448.066 26.266

Y Values are mean+S.D.

? Within a column, values with different letters are significantly
different (p<0.05) using Duncan’s multiple range test.

3 #xp<0.01

Y Values are meantS.D.

? Within a column, values with different letters are significantly
different (p<0.05) using Duncan’s multiple range test.

) #xp<0.01, ***%p<0.001
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Table 8. Total aerobic bacteria counts of Cheonggukjang
of various cultivars according to the different fermentation period

Cell count(Log CFU/g)

Cultivars t-value
24 hr 48 hr
Daol 9.0£0.00"™?  9,0+0.06° 1.000
Milyang231 9.1£0.06™ 9.120.00° —1.000
Milyang242 8.6£0.06¢ 9.0+0.06° —7.071%%)
Milyang249 8.8+0.06 9.10.06™ —4.950%*
Saedanbaek 8.8+0.00° 9.1£0.06™ —8.000%
Saeol 8.9:+£0.00" 9.0+0.00% —2.121
Sunyu 9.0+0.06™ 9.120.12° —2.236
Singi 8.8+0.00° 9.3£0.00°  —10.607***
Jangwon 8.8+0.00° 8.8+0.06" —1.000
Chamol 8.9+0.06% 9.3+0.00° —11.000%*
Chunsang 8.8+0.00" 9.4£0.00°  —12.728%**
Keunol 9.120.00" 9.240.06° —4.000
Hanol 8.8+0.06 9.240.06 —8.485%*
Hwangkeumol 8.9+0.06% 9.00.00% —2.000
F-value 27912 29.315

D Values are mean+S.D.

? Within a column, values with different letters are significantly
different (p<0.05) using Duncan’s multiple range test.

3 *p<0.05, **p<0.01, ***p<0.001
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