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Effect of Storage Conditions on the Microbiological and
Physicochemical Characteristics of Traditional Kochujang

Dong-Han Kim* and Young-Mi Kwon
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Effect of anti-microbial agents, such as alcohol, garlic, chitosan, K-sorbate, or mustard, or pasteurization on the
quality of traditional kochujang was investigated during storage at 30°C for 24 weeks. Water activities of kochu-
Jang decreased after 12 weeks of storage. Consistency increased during storage and highest consistency of kochu-
Jjang was obtained by the addition of mustard or garlic. Hunter a- and b-values decreased linearly as storage
time passed. The degree of increase in total color difference(AE) of alcohol added group was the highest among
the tested anti-microbial agents. Gas was rapidly produced in the control and chitosan added group of kochu-
Jjang. Capsanthin content decreased more rapidly in the group of alcohol, garlic or mustard added kochujang
than the other group. Viable cell counts of yeast and aerobic bacteria in kochujang increased up to 12 weeks of
storage, and then decreased slowly. The number of yeast was low in K-sorbate or alcohol added group. Activity
of o-amylase decreased during storage, but that of B-amylase increased in alcohol, garlic, K-sorbate added or
pasteurized kochujang. Protease activities did not show any remarkable differences in the groups of tested during

storage.
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Table 1. Changes in moisture content and water activities of traditional kochujang during storage at 30°C

p Storagetime Kochujang
arameter
(weeks) Control P E G K C M
0 43.06
4 43.83 42.69 43.81 43.03 43.08 46.78 43.00
8 45778 43.82 44.67 44.39 44.37 47.76 43.02
Moisture(%) 12 46.02 4417 44.08 4470 44.84 48.09 4398
16 4597 43.75 45.72 4491 44.25 47.87 4391
20 4575 4348 44.75 44.04 44.28 47.58 43.52
24 45.35 4296 44.53 43.89 43.86 47.35 43.09
0 0.767
4 0.765 0.758 0.751 0.759 0.758 0.770 0.764
8 0.789 0.787 0.771 0.788 0.782 0.786 0.776
Water activity 12 0.772 0.787 0.776 0.790 0.790 0.783 0.772
16 0.764 0.766 0.758 0.777 0.773 0.777 0.767
20 0.758 0.762 0.754 0.764 0.767 0.765 0.768
24 0.751 0.761 0.750 0.763 0.761 0.764 0.766

P: pasteurized kochujang, E: ethanol added kochujang, G: garlic added kochujang
K: K-sorbate added kochujang, C: chitosan added kochujang, M: mustard added kochujang
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Fig. 1. Changes in consistency of traditional kochujang during
storage at 30°C.
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Table 2. Changes in color values of traditional kochujang during storage at 30°C
Storage time  Hunter color Kochujang
(weeks) value Control P E G K C M
L 2795
0 a 18.58
b 12.44
L 27.50 28.20 27.13 28.22 2792 2321 28.13
4 a 16.26 15.24 16.00 16.26 16.76 17.05 15.62
b 11.15 10.29 10.59 10.07 11.14 12.49 11.40
L 27.83 27.30 2741 27.65 27.04 28.12 27.74
8 a 15.63 15.77 14.92 15.95 16.14 1643 15.59
b 10.01 9.84 9.34 10.24 10.12 11.03 9.63
L 27.19 27.30 27.26 27.23 28.14 27.62 28.08
12 a 15.59 14.67 14.85 15.06 14.60 15.78 14.46
b 10.06 8.67 9.12 9.78 9.24 10.75 9.73
L 27.44 26.51 27.63 27.61 26.92 27.44 27.84
16 a 14.67 14.70 14.12 1435 15.16 15.14 14.37
b 8.63 V8.54 8.18 871 8.88 9.60 8.57
L 2748 26.30 26.28 27.05 26.31 27.09 27.15
20 a 13.11 13.39 12.83 13.51 13.59 13.89 13.76
b 8.05 7.52 7.24 7.79 8.09 8.54 8.04
L 26.38 26.94 26.11 27.69 27.88 26.84 26.69
24 a 13.44 11.90 12.46 1243 11.50 13.79 12.60
b 7.74 691 6.71 7.31 8.20 8.15 7.01
See footnotes on table 1
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Fig. 2. Changes in color difference value(AE) of traditional
kochujang during storage at 30°C.
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Table 3. Changes in capsanthin and carotenoid contents of traditional kochujang during storage at 30°C
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Fig. 3. Changes in gas production of traditional kochujang
during storage at 30°C.
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Storage time Kochujang
(weeks) Control P E G K C M
8 0.599 0.566 0.491 0.501 0.528 0.605 0.493
Capsanthin 16 0.511 0.508 0.450 0.442 0.491 0.496 0471
24 0.327 0.311 0.275 0.269 0.308 0.312 0.279
8 0.019 0.018 0.017 0.017 0.018 0.018 0.017
Carotenoid 16 0.020 0.017 0.017 0.016 0.019 0.019 0.021
24 0.022 0.021 0.020 0.017 0.021 0.019 0.020

See footnotes on table 1
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Table 4. Changes in viable cell counts of microorganism of traditional kochujang during storage at 30°C
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(Unit: log number CFU/g)

P Storagetime Kochyjang
arameter
(weeks) Control P E G K C M
0 5.51
4 5.07 4.19 493 479 436 503 4.66
8 5.24 5.01 5.10 5.09 5.20 532 5.17
Yeast 12 583 5.69 5.70 573 5.64 558 5.68
16 520 5.50 5.52 563 5.53 5.40 533
20 5.06 5.04 491 5.18 4.94 5.09 5.02
24 5.14 4.56 4.46 481 445 496 4.54
0 7.82
4 8.25 8.07 8.02 8.07 8.21 778 7.67
, 8 8.25 832 8.18 8.24 8.16 8.13 8.24
ﬁ;crgl’;z 12 8.10 8.18 8.14 8.04 8.29 8.21 8.07
16 7.86 8.06 8.01 8.05 8.06 7.81 8.01
20 7.81 776 7.63 7.89 7.76 7.65 771
24 7.80 172 7.69 7.84 7.69 7.73 772
0 743
4 7.39 725 737 7.24 7.38 737 733
_ 8 761 774 7.57 755 776 7.67 7.68
A;‘;ire‘;}’f 12 7.65 7.66 772 7.63 7.57 7.49 7.64
16 7.89 765 7.81 7.81 7.58 741 7.58
20 7.57 7.58 7.33 757 7.55 7.46 7.37
24 752 7.46 7.30 745 7.50 7.40 7.28

See footnotes on table 1
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Table 5. Changes in amylase and protease activities of traditional kochujang during storage at 30°C  (Unit/g)
Enzyme Storage time Kochujang
(weeks) Control p E G K C M
0 3.30
1 8 0.72 0.84 0.54 0.90 1.20 1.32 0.60
Q-amylase 16 036 048 032 032 0.48 036 0.16
24 0.08 0.28 0.16 0.48 0.20 0.24 0.04
0 81.0
B-amy] 8 39.4 63.2 98.3 76.1 86.4 443 50.8
-amylase 16 56.2 1112 113.4 130.7 105.8 443 82.1
24 50.7 1463 1372 130.7 1393 28.1 140.4
0 11.8
Acidic prot 8 19.4 152 8.8 11.0 53 6.5 145
cidic protease 16 8.4 99 5.0 50 46 8.0 9.1
24 20.96 13.7 14.9 133 13.7 20.6 16.8
0 6.1
Neutzal orot 8 8.0 57 57 11.0 6.5 88" 133
eutral protease 16 6.1 3.0 46 145 72 46 6.1
24 8.0 4.2 57 57 34 84 6.5

See footnotes on table 1
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