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Fermentation Characteristics of Low Salted Kochujang Prepared
with Mixture of Sub-materials

Dong-Han Kim
Department of Food and Nutrition, Mokpo National University

To reduce salt content of kechujang, various combinations of sub-materials such as ethanol, mustard and
chitosan were added to kochujang, and their effects on microbial characteristics, enzyme activities, and
physicochemical characteristics of kochujang were investigated after 12 weeks of fermentation. Activities of -
amylase and protease were low in ethanol-mustard-chitosan-added kochujang, whereas no significant difference
was observed in a-amylase activity among all groups. Number of viable yeast cells decreased remarkably in
mustard-added kochujang during late aging period, and anaerobic bacterial counts decreased in sub-material-
added groups. Consistency of kochujang increased by addition of sub-materials, and oxidation-reduction potential
was low in chitosan-added group. Mustard-chitosan-added kochujang showed lowest increase in total color
difference(AE) and decrease in water activity. pH of kochujang was highest in mustard-chitosan-added kochujang,
resulting in significantly increased titratable acidity. Addition of sub-material increased reducing sugar contents
of kochujang, whereas ethanol production was significantly repressed in mustard-chitosan-added kochujang.
Amino nitrogen content was highest in mustard-chitosan-added kochujang during late aging period, whereas
ammonia nitrogen content was lower in ethanol-mustard-added kochujang. Results of sensory evaluation
indicated ethanol-mustard-added kochujang was more acceptable than other groups in taste and overall

acceptability.
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Table 1. Mixing ratio of raw materials for preparation of kochujang (unit: g)
Gh:ti::r;ous Red pepper  Wheat koji ~ Soybean Salt Malt Water Ethanol Mustard  Chitosan
Con 560 720 300 270 405 20 2360 - - -
EM 560 720 300 270 270 20 2179 145 36 -
EC 560 720 300 270 270 20 2189.8 145 - 25.2
MC 560 720 300 270 270 20 2298.8 - 36 252
EMC 560 720 300 270 270 20 2153.8 145 36 252

Con: control, E: ethanol added, M: mustard added, C: chitosan added.
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Table 2. Changes in amylase and protease activities of low salted kochujang during fermentation at 20°C
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(unit: unit/g)

Fermentation time Kochyjang
(weeks) Con EM EC MC EMC
0 15.44 15.19 15.01 14.53 14.41
- 4 25.66 24.90 25.52 26.06 2436
a-Amylase 8 20.17 18.91 19.77 18.92 19.06
12 5.89 7.89 7.89 6.43 697
0 810.2 753.6 790.4 801.5 744.8
A 4 1187.6 1114.0 1156.7 1089.2 1054.4
B-Amylase 8 1123.9 1173.7 1254.9 1439.9 1203.5
12 1172.3 1053.8 915.3 1060.3 986.9
0 0.79 0.90 0.95 0.92 0.86
Acidic orot 4 1.16 L1 1.99 1.60 1.93
cidic protease 8 18.74 22.52 23.05 21.00 18.67
12 0.67 0.83 0.66 0.60 1.16
0 124 1.14 123 1.04 1.17
Neutral 4 2.64 328 276 1.59 144
eutral protease 8 401 4.00 329 413 2.53
12 221 2.09 247 1.90 2.06
NSee footnotes in Table 1.
Table 3. Changes in viable cell counts of microorganism of low salted kochujang during fermentation at 20°C (unit: log CFU/g)
Fermentation time Kochujang
(weeks) Con EM EC MC EMC
0 4.17 4.20 4.17 4.19 4.08
4 6.73 3.53 321 320 3.10
Yeast 8 7.62 3.64 3.56 3.08 3.08
12 6.52 2.60 5.60 231 230
0 8.04 8.05 8.00 8.11 7.88
] ) 4 7.24 7.63 7.62 734 751
Aerobic bacteria 8 8.52 8.77 8.49 8.45 828
12 8.35 8.06 8.09 8.32 8.29
0 5.95 5.67 5.78 5.69 5.78
) ) 4 6.89 5.65 5.60 557 584
Anaerobic bacteria 8 6.76 5.15 534 563 562
12 651 5.92 589 5.48 5.73

"See footnotes in Table 1.
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Table 4. Changes in consistency and oxidation-reduction potential of low salted kochujeng during fermentation at 20°C

Fermentation time Kochujang
(weeks) Con EM EC MC EMC
0 1.81 2.99 2.77 235 3.09
Consistency 4 1.65 2.24 2.40 1.84 243
(10° cp) 8 1.52 1.97 237 1.79 235
12 142 1.89 2.16 1.63 2.14
0 70.1 61.2 65.9 67.1 64.7
ORP 4 883 63.2 69.7 72.1 77.1
(-mV) 8 73.6 70.6 71.5 752 78.9
12 53.6 58.0 85.1 94.3 69.4
"See footnotes in Table 1.
Table 5. Changes in color value of low salted kochujang during fermentation at 20°C
Fermentation time | Kochujang
(weeks) Con EM EC MC EMC
L 3428 34.85 32.65 33.79 3332
0 a 24.54 24.10 23.57 23.74 24.02
b 22.19 21.95 20.97 21.89 21.86
L 33.73 33.46 31.70 32.93 32.03
4 a 23.70 22.62 21.70 22.67 2230
b 21.06 19.90 1831 19.70 18.80
AE 1.44 3.57 3.73 2.36 3.80
L 33.16 32.13 31.24 32.65 31.23
g a 23.27 2236 20.66 22.87 20.91
b 20.33 18.84 17.83 19.06 17.23
AE 2.50 5.23 5.11 3.50 6.64
L 32.84 31.60 30.48 33.91 30.68
0 a 22,65 21.49 20.15 25.31 20.11
b 19.76 18.05 1645 21.53 16.28
AE 3.29 5.58 6.69 1.60 7.23

USee footnotes in Table t.
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Table 6. Changes in moisture content and water activity of low salted kochujang during fermentation at 20°C
Fermentation time Kochuyjang
(weeks) Con EM EC MC EMC
0 54.17 54.35 55.01 55.81 54.14
Moisture 4 55.93 55.17 56.23 56.70 54.66
(%) 8 57.45 54.92 55.78 56.39 5447
12 55.29 53.97 5345 54.92 53.26
0 0.844 0.844 0.857 0.864 0.855
Water 4 0.831 0.834 0.836 0.851 0.835
activity 8 0.819 0.831 0.833 0.846 0.821
12 0.807 0.817 0.822 0.826 0.814
USee footnotes in Table I.
Table 7. Changes in pH and titratable acidity of low salted kochujang during fermentation at 20°C
Fermentation time Kochujang
(weeks) Con EM EC MC EMC
0 5.11 5.12 5.53 5.41 5.35
H 4 5.11 5.24 5.64 5.07 5.63
p 8 489 5.04 5.44 4.70 5.38
12 4.70 4.86 5.18 4.06 5.18
0 12.6 12.2 114 11.8 11.9
(0.INNaOHmL/10g) 8 15.8 14.2 134 214 133
12 154 14.5 13.7 30.5 14.5
DSee footnotes in Table 1.
Table 8. Changes in reducing sugar and ethanol content of low salted kochujang during fermentation at 20°C (unit : %)
Fermentation time Kochujang
(weeks) Con EM EC MC EMC
0 10.15 10.37 10.24 10.27 10.28
Reducing 4 13.05 15.41 14.50 15.04 15.04
sugar 8 12.69 18.13 16.86 17.04 18.67
12 12.33 17.22 1647 16.00 16.86
0 0 2.69 2.66 0 2.67
Ethanol 4 0.41 2.44 245 0.09 243
~thano 8 1.31 2.59 2.62 0.12 2.49
12 1.52 2.79 2.89 0.15 2.55

YSee footnotes in Table 1.
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Table 9. Changes in amino and ammonia nitrogen contents of low salted kochujang during fermentation at 20°C

Fermentation time Kochujang
(weeks) Con EM EC MC EMC
. 0 0.228 0210 0210 0228 0210
Amino 4 0.224 0.238 0217 0.263 0222
"'t(rozg)e” 8 0.316 0333 0319 0318 0314
12 0.298 0.305 0.299 0317 0308
. 0 7.00 6.96 7.02 7.00 7.10
{\tm‘no 4 7.84 7.28 8.44 8.06 10.48
nirogen 8 11.36 10.96 15.04 15.60 11.20
(mg%)
12 14.00 15.42 17.42 16.02 15.40
See footnotes in Table 1.
Table 10. Result of sensory evaluation of low salted kochujang aged for 12 weeks
Kochujang Taste Color Flavor Overall acceptabillity
Con 345+1.09° 400+1.170 4254125 40041217
EM 4.6511.04” 4.60£1.23% 4401094 4.60+0.75"
EC 4454099 450+1.15” 435+122 4.40£0.68"
MC 400+ 1.41% 450+136" 425+1.80 420+1.01%
EMC 425+ 141 415+ 1.66™ 435+1.26 430 £0.98"

"See footnotes in Table 1.
“'Values are mean standard 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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