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Characteristics of Kiwifruit-Added Traditional Kochujang

Young-Soo Kim and Geun-Seoup Song"*

Faculty of Biotechnology (Food Science & Technology Major), Chonbuk National University
'Department of Food Engineering, Iksan National College

In order to improve palatability and quality of traditional kochujang, kiwifruit (Actinidia deliciosa) was added to
traditional kochujang fermented for 3 months. Physicochemical and microbial characteristics were investigated
during fermentation at 30°C. Moisture contents of all treated kochujangs increased with increasing amount of
kiwifruit added during fermentation. pH of kiwifruit-added kochujang was lower than that of the control
kochujang, whereas no significant differences in titratible acidity was observed among all treatments. Crude
protein and salt contents of kiwifruit-added kochujang were lower than those of the control, whereas no
difference in crude fat contents were found. Ethanol and amino-nitrogen contents of 6 and 9% kiwifruit-added
kochujang were higher than those of the control. Fructose contents of kiwi-added kochujangs were higher than
that of the control. Major organic acids of kochujang were in the order of malic acid > citric acid > succinic
acid > acetic acid > lactic acid > oxalic acid. Succinic acid level increased significantly during fermentation and
was higher in kiwifruit-added kochujang than in the control. Bacterial cell counts of all treatments were not
different, and viable cell count of yeast was slightly higher in kiwifruit-added kochujang only at the initial
fermentation period. Sensory evaluation revealed that the addition of 9% kiwifruit was the optimum condition

for improving kochujang quality.
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Table 1. Changes in moisture contents of kiwifruit-added kochujang during fermentation (Unit: %)
Fermentation time (days)
Sample
0 10 20 30 40 50 60

Control 50.73+0.10" 53.06+0.29 54.31+0.16 53.67+0.06 54.05+0.07 53.90+0.05 54.44+0.13
3% 50.661+0.20 52.8510.10 54.39+0.09 54.3240.86 54.63+0.08 53.9440.22 54.24+0.13
6% 52.4630.02 54.52+0.03 56.70+0.05 56.20+0.12 56.59+0.12 56.30+0.16 56.82+0.17
9% 54.06:0.16 56.00£0.05 58.53+0.05 57.7210.13 58.09+0.14 57.98+0.16 58.47+0.06

DEach value represents mean of triplicateststandard deviation
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Table 2. Proximate compositions of kiwifruit-added kochujang (Unit: %)
Crude protein Crude fat Crude ash
Sample
0 day 60 days 0 day 60 days 0 day 60 days

Control 5.79+0.05" 5.74£0.08 2.88+0.12 2.8740.11 9.2840.02 9.66+0.02

3% 5.51£0.08 5.33+0.08 2.79£0.16 2.81+0.06 8.83+0.04 9.2140.01

6% 5.3810.06 5.26+0.02 2.49+0.06 2.76+0.20 8.62+0.03 8.89+0.06

9% 5.10£0.34 5.04+0.07 2.55+0.08 2.75+0.09 8.34+0.03 8.70+0.02

YSee footnote of Table 1.
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Fig. 1. Changes in pH of kiwifruit-added kochujang during
fermentation.
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Titratable acidity (0.1 N NaOH mLg)
N
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——— Control —83— Kiwi 3% — A — Kiwi 6% ---© -- Kiwi 9%

Fig. 2. Changes in titratable acidity of kiwifruit-added
kochujang during fermentation.
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Table 3. Changes in alcohol contents of kiwifruit-added kochujang during fermentation (Unit: %)
Fermentation time (days)
Sample
0 10 20 30 40 50 60
Control 0.21+0.02" 1.13+0.01 2.504+0.04 1.90+0.03 2.0610.04 1.9440.05 2.20+0.05
3% 0.2440.04 1.24+0.02 2.57+0.05 2.09+0.02 2.03£0.05 1.92+0.07 1.92+0.02
6% 0.20+0.05 0.9840.03 2.6310.02 2.11+0.02 2.29+0.06 2.1240.02 2.3310.09
9% 0.19+0.02 1.20£0.02 2.84+0.03 2.04+0.04 2.3510.04 2.15+0.04 2.411+0.06
USee foomote of Table 1.
Table 4. Changes in amino-nitrogen contents of kiwifruit-added kochujang during fermentation (Unit: mg%)
Fermentation time (days)
Sample
0 10 20 30 40 50 60
Control 322.4342.49Y 324.1241.26 335.2612.23 352.04£1.47 354.41+4.57 359.2242.22 360.08+£3.59
3% 309.22+4.39 334.65+2.61 346.38+1.36 349.10+4.30 353.3846.22 360.95£2.03 364.87+4.17
6% 322.04+1.23 341.45+2.87 365.42+3.04 360.991+4.77 366.08+1.53 374.83+7.41 387.07%£5.75
9% 316.3413.49 354.41£2.20 380.9243.62 381.80£3.80 384.06£3.23 394.27+2.67 400.58+4.54
USee footnote of Table 1.
Table 5. Changes in free sugar composition of kiwifruit-added kochujang during fermentation (Unit: %)
Fermentation time (days)
Sugar Sample
0 10 30 40 50 60
Control 4.43+0.32" 4.25+0.04 2.19+0.02 4.17+0.03 4.4410.05 4.61+0.22 4.43+0.19
Glucose 3% 5.10+0.04 4.80+0.06 2.994+0.03 4.68+0.04 4.65+0.02 5.95+0.10 6.10+0.01
e 6% 4.7440.01 4.25+0.05 1.77+0.03 4.0810.01 3.60+0.29 4.7240.02 4.53+0.05
9% 4.63+0.19 4.30+0.02 1.67+0.01 4.13+0.20 4.0510.02 4.24+0.05 4.01+0.16
Control 1.4410.10 0.68+0.01 0.2440.00 0.5240.00 0.491+0.01 0.3310.17 0.4610.06
Fructos 3% 1.7910.08 0.92+0.02 0.4710.01 0.6520.01 0.7410.01 0.76x0.08 0.67+0.00
ructose 6% 1614022 0841003 028001 068001  036+0.19 0661001  0.64+0.01
9% 1.51£0.04 0.8610.01 0.294+0.01 0.60+0.14 0.5840.01 0.6110.02 0.52+0.15
Control 3.9840.21 4.08+0.04 3.7510.02 4.00£0.03 3.994+0.02 3.611£0.29 3.83+0.23
Maltos 3% 4.0240.05 4.23+0.08 4.15+0.05 4.23+0.04 4.3240.02 4.4240.06 4.354+0.01
altose 6% 3.75+0.03 3.98+0.06 3.5310.05 3.85+0.02 3.47+0.03 3.88%0.03 3.87+0.04
9% 3.95+0.13 3.88+0.03 3.534£0.02 3.75+0.20 3.8240.04 3.58+0.03 3.43140.23
Control 1.92+0.09 2.03+0.01 2.12+0.02 2.050.02 2.01+0.02 1.77£0.13 1.8540.10
Maltotrios 3% 1.90+£0.02 1.97+0.04 2.0840.02 2.0620.02 2.08+0.01 1.9840.01 1.90+0.01
Otose 6% 1804001  1.90£0.02 1944003 1914001 1744001 1833002  1.79+0.02
9% 1.84+0.03 1.83+0.02 1.95+0.01 1.81£0.08 1.814+0.02 1.70£0.01 1.6240.10

YSee footnote of Table 1.
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Table 6. Organic acid composition of kiwifruit-added kochujang (Unit: mg/g)
Organic acid Days Control Kiwi 3% Kiwi 6% Kiwi 9%
. 0 10.80+0.12" 10.45+0.10 10.22+0.03 10.1240.10
Malic acid
60 15.96+0.70 15.33+0.20 15.09+0.28 14.9740.10
. . 0 11.65+0.13 11.2120.13 11.30+0.03 11.371£0.07
Citric acid
60 13.3020.65 12.9240.17 13.10+0.23 13.60+0.07
Succinic acid 0 0.78+0.03 0.68+0.02 0.58£0.00 0.64£0.00
60 1.6210.24 1.95+0.26 2.08+0.23 2.4940.18
Acetic acid 0 1.6210.02 1.53+0.03 1.4710.02 1.46+0.01
60 1.6240.01 1.98+0.35 1.70+0.11 1.68+0.04
Lactic acid 0 ; 0.94+0.03 0.73£0.01 0.67+0.02 0.734+0.00
& 60 1.34+0.57 1.13+0.38 1.17+20.43 1.33+0.34
Pyroglutamic acid 0 0.4710.01 0.4630.02 0.41+0.01 0.45+0.07
g ! 60 0.8920.02 1.0140.02 0.99+0.02 1.070.04
Oxalic acid 0 0.18+0.00 0.1840.01 0.17+0.01 0.16+0.00
! 60 0.2510.01 0.2410.01 0.2310.01 0.2320.01
0 26.44 25.24 24.82 24.93
Total
60 34.98 34.56 34.36 35.37

USee footnote of Table 1.
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Fig. 3. Changes in bacteria counts of Kkiwifruit-added
kochujang during fermentation.

Yeast counts (Log CFU/g)
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Fig. 4. Changes in yeast counts of kiwifruit-added kochujang
during fermentation.
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Table 7. Sensory evaluation of kiwifruit-added kochujang

Sample Color Flavor Taste Ac(zzle)i:gce

Control 5.20°0 5.90° 5.00% 5.40°
3% 5.80° 6.10° 5.40° 5.40°
6% 6.80° 5.60° 5.20® 5.70°
9% 7.20° 6.90° 4.90° 5.90°

USame letter in each row are not significantly different at the 5% level
using Duncan's multiple range test *p<0.05 in ANOVA test.
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7191 Z7Hre iz Atele] fro&Ql zfele UehA] ok
Aty ERFE HE 27] 1.3~50X10° CFU/gOlRE A o)
1047 7.8X10°~4.9X 10° CFU/gC.- 2 43T Z71E HY
ot dEF Zashs AT 2o 604 A Fole 5.7-9.1
X10* CFU/gS YepIGlen, &a 10¥7 &R 4%
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