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Changes in Physicochemical Characteristics of Low-salted
Kochujang with Natural Preservatives during Fermentation

Ji-Young Oh, Yong-Suk Kim and Dong-Hwa Shin*
Faculty of Biotechnology (Food Science & Technology Major), Chonbuk National University

To reduce the salt content of Korean traditional kochujang, horseradish and mustard powder (1.2%) were added
to kochujang ingredients with 4~6% of sodium chloride, and their physicochemical characteristics were
monitored with those of the control (10% salt added) during fermentation at 25°C for 120 days. The pH of
kochujang gradually decreased and acidities increased at low-salt concentration.. The salt lowered the acid
production in proportion to the salt concentration. The amino-type nitrogen in kochujang increased during
fermentation at higher proportion with lower salt concentration. Free amino acids showed the same trend as
amino-type nitrogen, and their major amino acids were in order of aspartic acid, glutamic acid, and serine.
Kochujang containing horseradish or mustard showed superior qualuty than the control, and 6% of salt was the

acceptable level for low-salt kochujang preparation.
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Table 1. The mixing ratio of raw ingredients for the
preparation of kochujang
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materials (wiw, %) Horseradish Mustard Table 2. Condition of amino-type nitrogen analysis
Glutinous rice 222 222 222 Reaction . Detection
Red pepper powder 731 23.1 23.1 (Sumigraph N-300) (Shimadzu gas chromatography-8A)
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Fig. 1. Changes in pH of low-salted kochujang with horseradish
(1.2%) during fermentation at 25°C.

- X- Control(10% salt), - @- 4% salt, - A - 6% salt, -l - 8% salt,
-@ - 10% salt.
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Fig. 2. Changes in pH of low-salted kochujang with mustard
(1.2%) during fermentation at 25°C.
*See footnote in Fig. 1.
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Fig. 3. Changes in acidity of low-salted kochujang with

horseradish (1.2%) during fermentation at 25°C.
*See footnote in Fig. 1.
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Fig. 4. Changes in acidity of low-salted kochujang with mustard
(1.2%) during fermentation at 25°C.
*See footnote in Fig. 1.
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Table 3. Color difference value of low-salted kochujang after 120 days fermentation at 25°C

Treatment Salt Conc.(%) L a b AE
Control 10 20.67%) 24.03* 13.10°
4 17.62¢ 18.90¢ 10.33¢ 6.58%
H dish 6 18.95° 20.77° 11.034 4,23
orseracis 8 18.90¢ 18.93 1137 5.67%
10 19.90° 19.73% 11.87° 4.54¢
4 17.60¢ 19.97% 10.71¢ 5.63%
M d 6 18.11¢ 18.45¢ 11.10%¢ 567
ustar 8 18.92° 18.80%¢ 11.20¢¢ 5.83%
10 19.17¢ 19.70>4 11.77% 4,775
UMeans with the same letter in same column are not significantly different (p<0.05).
Table 4. Changes in NaCl content(%) of low-salted kochujang during fermentation at 25°C
Fermentation time (day)
salt conc. (w/v %)
0 30 60 90 120
Control(10%) 8.56" 841 9.95 9.95 9.65
4% horseradish 4.17 373 3.98 4.03 4.03
v mustard 414 4.17 4.10 403 3.95
6% horseradish 541 5.78 6.00 593 5.93
v mustard 571 5.63 6.00 593 593
8% horseradish 7.07 7.39 7.61 7.83 797
v mustard 724 731 761 7.83 7.90
10% horseradish 8.78 8.78 9.65 995 9.79
¢ mustard 8.56 841 9.98 9.98 9.65
DMean value of triplicate.
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Fig. 5. Changes in amino type nitrogen content of low-salted
kochujang with horseradish during fermentation at 25°C,
*See footnote in Fig. 1
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Fig. 6. Changes in amino type nitrogen content of low-salted
kochujang with mustard during fermentation at 25°C.
*See footnote in Fig. 1

Table 5. Amino acid content (mg %, wet basis) on low-salted kochujang after 120 days fermentation

4% 6% 8% 10%
Control
HY M? H M H M H M

Alanine 0.146> 0.216 0.233 0.226 0.207 0.181 0.177 0.136 0.056
Amine 0.305 0.383 0.408 0.349 0.332 0.342 0.340 0.294 0.130
Arginine 0.109 0.101 0.095 0.155 0.159 0.095 0.086 0.080 0.030
Aspartic acid 0.480 0.499 0.548 0.540 0.517 0.545 0.542 0474 0.211
Cystine 0.037 0.034 0.037 0.034 0.032 0.033 0.033 0.030 0.014
Glutamine 0.428 0.437 0.485 0.447 0.452 0.454 0453 0.409 0.174
Glycine 0.039 0.058 0.076 0.077 0.049 0.048 0.053 0.030 0.015
Histidine 0.232 0.024 0.028 0.029 0.030 0.023 0.022 0.020 0.008
Leucine 0.146 0.200 0.232 0.213 0.186 0.154 0.172 0.113 0.051
Isoleucine 0.076 0.080 0.103 0.080 0.071 0.068 0.071 0.048 0.022
Lysine 0.046 0.070 0.075 0.027 0.095 0.056 0.060 0.048 0.020
Methionine 0.020 0.033 0.042 0.034 0.030 0.195 0.024 0 0

Phenylalanine 0.150 0.134 0.196 0.176 0.151 0.146 0.155 0.118 0.055
Proline 0.202 0.239 0.199 0.216 0.241 0.249 0.255 0.210 0.084
Serine 0.313 0.309 0.330 0.291 0.328 0.268 0.175 0.229 0.097
Threonine 0.181 0.167 0.191 0.185 0.182 0.163 0.274 0.140 0.054
Tyrosine 0.084 0.041 0.087 0.086 0.109 0.063 0.062 0.044 0.018
Valine 0.108 0.132 0.151 0.132 0.126 0.108 0.110 0.087 0.036
Total 2.994 3.230 3.520 3.335 3.264 3.192 3.036 2.508 1.078

YH: Horseradish.
M: Mustard.

®Mean value of triplicate.
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Table 6. Sensory evaluation of fermented low-salted kochujang

Salt conc. (w/v %) Color Odor Taste Opverall acceptability

Control(10%) 5¢ 3 3 44

4 Horseradish 5° 5% 4 5bd
Mustard 5¢ 5% 4% 4

6 Horseradish 5P 6 5® S
Mustard 6> 5% 5 5%

8 Horseradish 5 5 6 6®
Mustard 6® 6 6 6a

10 Horseradish 6> 5% 6 53¢
Mustard Ta Sa 5° 6"

UMeans with the same letter in same column are not significantly different (p<0.05).
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