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Effect of Condiments on the Physicochemical Characteristics of
Traditional Kochujang during Fermentation

Dong-Han Kim and Jung-Seung Lee*

Department of Food and Nutrition, Mokpo National University
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Physicochemical characteristics of kochujang prepared with addition of garlic and onion, were investigated for 22
weeks of fermentation to obtain information on improving the quality of traditional kochujang. Moisture contents
of kochujang increased during fermentation, but total nitrogen contents decreased slightly. The pH and titratable
acidity of kochujang changed a little by addition of garlic or onion. Total sugar contents of kochujang decreased
rapidly after 4 weeks, but reducing sugar contents increased until 2 weeks of fermentation. As the ratio of garlic
increased, reducing sugar contents decreased. Ethanol contents increased during fermentation as mixing ratio of
onion increased. Amino nitrogen contents of kochujang increased as mixing ratio of garlic or onion increased,
but ammonia nitrogen contents decreased. Water activities of kochujang decreased slightly during fermentation,
but consistency increased until 18 weeks. The color values of garlic or onion added kochujang were low in the
L-values, but a- and b-values increased. Results of sensory evaluation showed garlic added(2~4%) kochujang
were more acceptable than onion added kochujang due to more favorable taste and flavor.
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Tablel. The mixing ratio of raw materials for the preparation of traditional kochujang (Unit: g)
Raw material
Kochujang
Glutinous rice Meju Red pepper Salt Malt Honey Garlic Onion Water
Control 3050 1000 2000 1000 500 500 0 0 4000
G-2 3050 1000 2000 1000 500 500 241 0 3759
G4 3050 1000 2000 1000 500 500 482 0 3518
G-6 3050 1000 2000 1000 500 500 723 0 3277
0-2 3050 1000 2000 1000 500 500 0 241 3759
0-4 3050 1000 2000 1000 500 500 0 482 3518
0-6 3050 1000 2000 1000 500 500 0 723 3277
GO-2 3050 1000 2000 1000 500 500 241 241 3518

G: garlic added kochujang, O: onion added kochujang
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Table 2. Changes in moisture, total nitrogen and NaCl contents of traditional kochujang during fermentation (Unit: %)
C Fermentation Kochujang
omponent .
time(weeks)  Control G2 G4 G-6 0-2 0-4 0-6 GO-2
0 48.52 48.63 47.02 46.33 4843 48.48 47.49 48.28
2 49.04 4891 47.27 46.89 48.64 49.08 47.94 48.88
6 49.98 49.56 48.05 47.46 49.48 50.14 49.77 4943
Moisture 10 50.07 50.22 48.16 47.98 50.00 51.04 50.03 49.61
14 5021 50.86 48.68 48.44 51.04 51.96 50.76 50.99
18 51.09 51.25 48.78 48.50 51.35 5242 50.92 51.24
22 51.51 5175 49.00 48.34 52.32 52.63 51.54 51.90
0 134 129 129 129 126 1.29 125 1.27
2 1.34 1.27 1.25 1.25 1.24 1.25 1.24 1.26
6 1.27 1.28 1.28 1.28 1.28 1.28 1.28 1.28
Total nitrogen 10 1.29 1.29 1.26 1.25 1.26 1.30 1.30 1.29
14 1.30 1.29 1.30 1.28 1.29 1.30 1.29 1.26
18 1.29 1.26 1.25 1.29 1.29 1.29 1.25 1.27
22 1.25 127 1.26 1.24 1.23 1.25 124 1.26
0 8.17 823 8.29 8.29 8.23 8.14 8.14 8.11
2 8.66 8.54 842 8.31 842 8.60 8.31 823
6 8.33 8.66 8.78 8.75 8.65 842 8.54 8.07
NaCl 10 8.78 872 8.89 8.54 842 8.37 8.31 8.07
14 8.66 842 8.66 8.66 8.66 842 8.42 3.14
18 8.58 8.23 8.37 8.37 842 8.39 831 8.06
22 8.71 8.54 8.66 8.66 8.60 842 8.54 8.19

Table 3. Changes in pH and titratable acidity of traditional kochujang during fermentation

C Fermentation Kochujang
omponent .
time(weeks)  Control G-2 G-4 G-6 0-2 0-4 0-6 GO-2
0 4.90 4.85 493 4.96 4.90 495 493 491
2 477 4.83 4.87 4.92 4.84 481 481 4.83
4 4.84 4.82 483 4.86 481 474 476 4.79
6 468 4.77 478 4.82 473 4.65 4.68 473
oH 8 461 469 4.80 4.84 465 466 462 474
10 4.56 470 478 4.69 4.63 4.60 4.66 4.68
12 451 467 476 478 4.65 459 4.66 4.66
14 455 472 476 4.79 4.69 461 467 4.60
18 453 4.74 4.78 4.81 471 4.64 4.69 4.66
22 4.55 475 478 4.77 4.66 4.65 467 470
0 14.1 143 15.2 14.5 14.3 14.8 14.7 146
2 17.1 17.2 17.4 17.6 174 17.1 174 17.6
4 17.5 18.7 18.8 17.8 17.6 18.1 17.8 183
Titratable 19.2 19.1 19.2 19.0 18.8 20.1 187 19.6
acidity 8 19.9 19.0 19.4 19.0 18.4 192 182 198
(0.1 N NaOH 10 202 18.2 20.1 19.1 182 19.2 17.7 19.9
mlL/10 g) 12 20.3 174 19.6 195 17.6 179 17.6 18.1
14 21.6 17.0 19.5 193 169 17.2 169 17.5
18 214 17.3 193 196 164 16.8 169 17.2
22 215 165 17.9 18.6 17.0 16.6 165 16.5
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Table 4. Changes in total sugar and reducing sugar contents of traditional kochujang during fermentation (Unit: %)
C Fermentation Kochujang
omponent .
time(weeks)  Control G2 G-4 G-6 02 0-4 0-6 GO-2
0 3045 29.09 29.28 30.09 30.00 29.54 29.28 29.09
2 31.18 31.53 30.81 31.76 31.54 31.18 31.76 30.61
4 25.38 25.74 26.46 26.46 27.19 28.64 29.64 29.14
6 2248 2393 2393 2575 25.38 28.00 29.18 29.14
Total sugar 8 21.75 22.84 23.11 23.56 2393 24.48 24.84 25.56
10 21.03 21.75 23.20 23.50 23.56 24.11 24.84 24.95
12 19.13 20.95 22.78 23.56 22.66 23.39 24.25 24.60
14 19.04 20244 22.56 23.00 22,02 23.01 23.26 22.83
18 18.58 20.04 22.48 23.03 21.75 23.00 23.20 2248
22 18.49 20.03 2249 23.08 21.48 22.21 23.29 2243
0 13.96 13.96 13.78 13.41 13.96 13.96 14.31 13.23
2 19.03 19.57 19.39 18.85 19.94 19.86 20.03 20.02
4 17.58 17.76 17.58 18.13 17.40 17.22 17.40 17.22
6 15.23 15.68 15.59 15.95 16.68 16.59 16.23 17.40
Reducing 8 15.31 15.23 15.59 15.83 14.50 13.59 13.78 15.14
sugar 10 15.86 14.50 14.90 15.23 14.14 13.05 13.41 14.14
12 17.04 16.68 17.40 17.40 16.31 15.41 16.27 17.40
14 18.48 18.13 18.78 19.13 17.78 18.67 18.89 18.49
18 17.06 18.02 18.15 18.24 18.06 18.20 17.88 18.06
22 16.33 16.51 17.33 17.60 16.50 16.69 16.72 16.68
Table 5. Changes in ethanol content of traditional kochujang during fermentation (Unit: %)
Fermentation Kochujang
time (Weeks)  Control G2 G-4 G-6 02 0-4 0-6 GO-2
0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0.02 0.01 0.01
4 0.01 0.01 0.01 0 0.09 0.16 0.23 0.01
6 0.14 0.04 0.03 0.01 0.17 0.26 0.94 0.09
8 0.23 0.18 0.05 0.02 0.60 0.75 1.17 0.40
10 0.25 0.59 0.06 0.02 0.84 0.93 1.20 0.75
12 0.29 0.80 0.08 0.05 0.90 1.16 126 0.76
14 0.30 0.85 0.19 0.05 0.92 1.34 1.29 1.35
18 0.43 1.12 0.78 0.08 1.29 1.60 1.42 1.60
22 0.44 1.01 0.66 0.20 1.14 145 1.48 1.50
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Table 6. Changes in amino nitrogen and ammonia nitrogen contents of traditional kochujang during fermentation

Component F;rmentation Kochujang
time(weeks)  Conrol G2 G4 G-6 0-2 0-4 0-6 GO-2
0 0.06 0.05 0.05 0.05 0.06 0.07 0.06 0.06
2 0.15 0.15 0.14 0.10 0.17 0.16 0.14 0.13
4 0.16 0.17 0.17 0.15 0.18 0.18 0.17 0.17
6 0.18 0.18 0.20 0.20 0.20 0.19 0.18 0.20
Amino 8 0.14 0.15 0.18 0.17 0.17 0.16 0.16 0.17
nitrogen(%) 10 0.13 0.14 0.17 0.15 0.16 . 0.15 0.15 0.16
12 0.13 0.16 0.17 0.15 0.16 0.15 0.15 0.15
14 0.14 0.16 0.15 0.15 0.15 0.14 0.15 0.15
18 0.13 0.14 0.14 0.15 0.15 0.15 0.16 0.16
22 0.10 012 0.13 0.14 0.13 0.14 0.16 0.16
0 0 0 0 0 0 0 0 0
2 56 28 28 56 2.8 56 56 2.8
4 16.8 14.0 14.0 15.8 112 16.8 16.0 14.0
' 6 16.8 14.0 148 176 14.0 14.0 14.8 17.6
ﬁ?t‘rfgggf 8 14.0 122 112 14.0 12.6 11.2 12.6 145
(mne%) 10 12.6 113 11.0 10.8 84 9.8 9.8 14.0
12 112 112 112 8.8 8.8 8.4 112 8.4
14 14.0 112 12.6 112 12.6 12.6 12.8 12,6
18 15.1 14.0 134 13.0 13.8 12.6 14.8 134
22 13.0 129 12.0 9.8 129 123 104 115
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Table 7. Changes in water activity and consistency of traditional kochujang during fermentation

Parameter Fermentation Kochujang

time (weeks)  Control G-2 G-4 G-6 02 0-4 06 GO-2

0 0.82 0.82 0.80 0.80 0.82 0.82 0.82 0.83

2 0.82 0.82 0.81 0.81 0.82 0.83 0.82 0.83

6 0.81 0.80 0.80 0.80 0.80 0.80 0.79 0.81

a‘zt'ifi; 10 0.80 0.79 0.80 0.80 0.79 0.79 0.79 0.80
14 0.79 0.79 0.79 0.79 0.78 0.79 0.78 0.79

18 0.80 0.78 0.79 0.78 0.78 0.78 0.77 0.78

22 0.80 0.79 0.79 0.79 0.78 0.79 0.78 0.79

0 1090 1090 1140 1230 930 910 980 1030

2 1140 1130 1150 1250 1140 1120 1170 1180

. 6 1350 1360 1480 1470 1230 1270 1470 1280
%‘(’Tg‘&‘f;‘;g’ 10 1860 1930 1680 1700 1900 1800 1970 1880
14 1970 1970 2000 2000 1940 2000 1960 1970

18 1980 2000 - - 1980 - - 1990

22 1600 1970 2000 1990 1590 1770 2000 1970

Table 8. Changes in color values of traditional kochujang during fermentation

Fermentation Hunter color Kochujang ‘
time (weeks)  value Control G-2 G-4 G-6 0-2 0-4 0-6 GO-2
L 31.9 324 32.8 32,0 325 31.9 324 327
0 a 22.7 24 220 229 234 233 22.7 23.5
b 19.4 19.0 18.7 20.0 19.9 20.7 195 20.5
L 335 34.0 33.1 33.7 33.8 33.0 335 33.8
2 a 23.6 227 22.5 23.1 234 229 233 222
b 19.7 196 185 19.4 19.7 196 19.0 19.0
L 34.1 34.0 34.4 34.5 332 339 34.1 33.8
6 a 212 223 209 214 223 226 20.7 2.7
b 20.6 20.1 188 18.8 20.1 20.6 19.1 20.6
L 344 347 339 33.7 334 34.9 34.5 345
10 a 199 19.2 214 21.0 215 193 19.7 196
b 17.9 184 185 187 19.1 18.4 19.0 186
L 35.3 34.8 33.1 33.2 33.3 35.8 35.3 35.6
14 a 19.1 19.8 21.6 21.2 21.1 192 20.0 20.7
b 17.5 185 19.1 19.1 19.2 180 194 184
L 35.9 342 34.2 34.6 34.7 34.6 344 34.5
18 a 187 213 20.3 19.0 19.1 21.1 20.9 202
b 16.7 183 172 183 175 186 182 18.7
L 326 314 31.8 317 31.0 32.8 31.7 313
22 a 20.3 214 20.7 21.7 21.6 20.6 21.3 217
b 169 18.8 175 177 182 177 185 19.0
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Table 9. Result of sensory evaluation of traditional kochujang prepared with the addition of garlic or onion aged for 22 weeks
Kochujang Taste Color Flavor Overall acceptability

Control 3.33x1.37% 3.67x1.40 3.50+1.59 3.73+1.60%
G-2 3.83x1.42% 3.40x1.25% 4.04x1.35 4.00+1.39"
G4 4.00£1.629 4.13£1.41 3.80+1.71 4.23£1.38”
G-6 2.87£1.59” 3.23£1.55" 3.33£1.94 3.40+1.48"
0-2 2.87+1.22 4.17+1.539 3.67+1.32 3.40+1.43"
04 3.30+1.24 4.17£1.32% 3.57+1.25 3.53+1.22%
0-6 3.23x1.61% 3.73x1.26® 3.80x1.42 3.47+1.53®
GO-2 3.20£1.40% 3.50x1.36® 3.20x1.45 3.13+1.437

Values are meantstandard deviation.

Means with the same letter in column are not significantly different by Duncan's multiple range test (p<0.05).
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