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Effects of fruit of ILycium chinense (Chinese matrimony vine) on enzyme activities, and microbial and
physicochemical properties of kochjuang were investigated during 12 weeks of fermentation. Enzyme activities
were higher during middle of fermentation, and protease activities increased as the ratio of L. chinense increased.
Facultative anaerobic bacteria counts decreased in L. chinense-added kochujang, whereas viable cell count of
yeasts was higher in 1% L. chinense-added kochujang. Consistency of kochujang decreased by addition of L.
chinense. Hunter L- and a-values of L. chinense added kochujang were high, causing slight change in total color

difference (E) as the ratio of L.

chinense increased. Moisture contents of kochujang increased during

fermentation, whereas water activities decreased. As the ratio of L. chinense increased, water activities increased.
Titratable acidities and oxidation-reduction potential increased by addition of L. chinense. Total sugar contents
of kochujang decreased rapidly during fermentation, whereas reducing sugar contents increased up to 2~4 weeks
of fermentation. As the ratio of L. chinense increased, reducing sugar contents decreased. Ethanol contents of
kochujang increased during fermentation, with higher values in 3% L. chinense-added kochujang. Amino and
ammonia nitrogen contents of kochujang increased L. chinense content increased. After 12 weeks of fermentation,
sensory results showed 3% L. chinense-added kochujang showed highest taste and overall acceptability, and color
acceptability increased as L. chinense content increased.
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Table 1. Mixing ratio of raw materials for preparation of kochujang (unit: g)
. . Red pepper .. Chinese
Glutinous rice powder Wheat koji Soybean Salt matrimony vine Malt Water
Control 560 720 300 270 370 0 20 1760
AV 520 720 300 270 370 40 20 1760
B 440 720 300 270 370 120 20 1760
C 360 720 300 270 370 200 20 1760
YA: 1% of Chinese matrimony vine added in kochujang.
B: 3% of Chinese matrimony vine added in kochujang.
C: 5% of Chinese matrimony vine added in kochujang.
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Fig. 1. Changes in enzyme activities of kochujang during fermentation at 20°C.

NSee footnotes in Table 1.
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Table 2. Changes in viable cell counts of microorganism of kochujang during fermentation at 20°C

S EHEEA) A 35 W A 3 F (2003)

(unit; CFU/g)

P Fermentation time Kochujang
arameter
(weeks) Control AV B C
0 1.8 1.1 12 15
2 13.3 12.6 10.6 9.7
4 13.7 20.2 13.6 838
Yeast (X 10°) 6 13.6 36.2 159 11.8
8 43.1 83.2 16.7 14.9
10 18.9 213 16.8 17.7
12 24.1 39.5 364 345
0 134 14.9 12.7 10.9
2 108.0 289 26.9 23.8
4 113.0 67.2 44.5 36.8
Aerobic bacteria (X 10%) 6 31.8 378 28.8 277
8 14.1 18.2 16.4 16.0
10 20.2 28.8 29.7 37.8
12 54.0 60.8 73.0 64.5
0 35 29 32 29
2 38 1.3 1.9 1.9
4 2.5 1.9 1.9 1.6
Anaerobic bacteria (X 10% 6 5.1 32 3.8 1.3
8 12.6 8.3 83 9.6
10 7.0 3.8 32 35
12 5.8 5.8 33 38
USee footnotes in Table 1.
Table 3. Changes in color values of kochujang during fermentation at 20°C
Fermentation time (weeks)
Kochujang  Hunter value
2 4 6 8 10 12
L 35.20 3348 32.49 33.36 33.16 33.29 32.85
Control a 27.64 26.01 2441 24.43 24.44 2432 24.15
b 2521 21.28 20.06 19.89 20.24 20.15 20.04
L 35.34 33.18 32.94 3352 3247 33.19 32.84
AV a 27.54 25.77 25.14 24.79 24.77 24.28 24.11
b 25.11 21.12 20.72 20.78 20.77 19.95 20.08
L 35.06 3341 33.32 33.78 32.60 33.54 32.89
B a 27.04 25.49 25.01 24.58 24.66 24.04 24.09
b 24.83 21.39 21.04 20.59 20.87 20.39 20.20
L 35.35 3371 32.79 33.88 32.86 33.36 3331
C a 27.03 25.50 24.09 24.11 23.98 2444 23.81
b 22.35 2145 20.38 20.81 21.02 20.73 20.36
USee footnotes in Table 1.
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Fig. 2. Changes in color difference value and consistency of kochujang during fermentation at 20°C.
USee footnotes in Table 1.
Table 4. Changes in moisture content and water activity of kochujang during fermentation at 20°C
P Fermentation time Kochujang
arameter
(weeks) Control AV B C
0 53.21 52.82 54.14 54.90
2 53.45 53.65 54.45 56.24
4 53.50 53.48 54.97 56.24
Moisture (%) 6 55.17 55.27 56.38 57.76
3 55.26 55.95 57.39 57.02
10 56.18 56.23 58.65 58.11
12 56.88 56.83 59.01 59.88
0 0.834 0.841 0.841 0.842
2 0.836 0.827 0.828 0.831
4 0.825 0.830 0.836 0.843
Water activity 6 0.821 0.823 0.830 0.832
8 0.819 0.822 0.827 0.833
10 0.801 0.813 0.817 0.818
12 0.798 0.801 0.808 0.814
PSee footnotes in Table 1.
Table 5. Changes in nitrogen, sodium chloride and total sugar contents of kochujang during fermentation at 20°C (unit: %)
p Fermentation time Kochujang
arameter
(weeks) Control A B C
0 10.18 10.29 10.36 10.29
4 10.51 10.55 10.38 10.55
Nacl 8 10.53 10.51 10.75 1041
12 10.65 10.60 10.63 10.65
0 1.29 1.32 1.26 1.23
Total nitroeen 4 1.35 1.36 1.33 1.30
oLl mitrog 8 138 141 143 141
12 1.45 143 143 1.41
0 22.54 2223 22.16 2212
Total sugz 4 20.06 19.76 18.49 17.95
Hes 8 17.90 17.85 15.85 14.23
12 15.95 15.27 13.36 13.06

YSee footnotes in Table 1.
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Fig. 3. Changes in pH and titratable acidity of kochujang during fermentation at 20°C.

USee footnotes in Table 1.

12

Table 6. Changes in oxidation-reduction potential of kochujang during fermentation at 20°C (unit: mV)
Fermentation time Kochujang
(weeks) Control AV B c
0 =259 -23.0 214 -229
2 -40.2 -36.6 -36.6 -39.2
4 -49.7 -65.6 -62.7 -48.8
6 -78.0 -95.1 -97.1 -87.8
8 -89.7 -97.3 -98.5 972
10 -141.5 -169.5 -167.5 -1729
12 -162.7 -174.7 -173.4 -181.9
YSee footnotes in Table 1.
Table 7. Changes in amino and ammonia nitrogen contents of kochujang during fermentation at 20°C
Fermentation time Kochujang
Parameter
(weeks) Control A B C
0 0.14 0.17 0.15 0.15
2 0.30 032 0.33 0.35
4 0.30 0.29 0.30 0.31
Amino nitrogen (%) 6 0.31 0.31 032 0.32
8 0.30 0.31 0.32 032
10 0.30 0.29 0.30 0.31
12 0.27 0.29 0.29 0.30
0 6.18 6.06 6.24 6.42
2 5.88 6.66 6.72 5.88
o 4 7.00 7.56 9.18 7.00
Ammonia nitrogen 6 7.96 7.96 840 7.28
(mg%) :
8 7.00 7.82 7.76 7.60
10 5.88 6.88 7.02 7.28
12 5.06 5.34 5.88 5.62
YSee footnotes in Table 1.
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Fig. 4 Changes in reducing sugar and alcohol contents of kochujang during fermentation at 20°C.
"See footnotes in Table 1.

Table 8. Result of sensory evaluation of kochujang aged for 12 weeks

Kochujang Taste Color Flavor Overall acceptability
Control 370 £1.089% 405+0.76” 4.15+£1.14Y 4.00£0.86"
AP 4.00£1.12¢ 430+1.227 450+1.28Y 430£1.17°
B 420+£1.017 440+1.09Y 4.40+0.88Y 4.40+0.66Y
C 400+£1.34" 470+1.08Y 4.40+£0.94" 4354099

"See footnotes in Table 1.
PValues 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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