Korean J. Food & Nutr. Vol. 26. No. 4, 841~849 (2013) THE KOREAN JOURNAL OF
http://dx.doi.org/10.9799/ksfan.2013.26.4.841 UI_Eﬁl EO(S' Ootgrg_l X|

FOOD AND NUTRITION

Alx

| o
PATietE AEGesh, FdRAReL AFIgn

The Qualitiy Characteristics of Kimchi added Vinegar, Mustard and Leaf Vegetables

"Hee-Ok Pak and Chun-Young Sohn’

Dept. of Food and Nutrition, Gachon University, Seongnam 461-701, Korea
“Dept. of Food and Nutrition, DongNam Health University, Suwon 440-714, Korea

Abstract

The aim of this study was to investigate the quality characteristics of Kimchi, prepared with seasoning fluid, vinegar,
and mustard extract to inhibit the proliferation of microorganisms and extend the edible period during fermentation at 25C.
We also added perilla leaf, endive, and mustard leaf to Kimchi to improve the flavor. The pH of control Kimchi fluid over
1 day after Kimchi processing, was 5.40+0.01 and that of the experimental groups in which vinegar and mustard extract
were added was 4.51£0.01~4.52+0.01, which was lower than that of the control. As the fermentation progresses, the pH
of the control decreased rapidly and that of the experimental groups decreased slowly. The initial titratible acidity of the
control was low and 3 days later reached 0.95+0.04. However, that of the experimental groups was 0.42+0.01~0.43+0.02
and 5 days later reached a level similar to that of the control. The salinities of the Kimchi juice of both the control and
the experimental groups were 2.67+0.06~2.80+0.10% after 1 day and decreased during fermentation. The amount of lactic
acid bacteria of the control was 8.17+4.01x10° cfu/g, 1 day after the Kimchi processing and that of the experimental groups
was 2.70+2.08x107~3.63+2.80x107 cfu/g. After 3 days, these were 3.13+1.94x10" cfu/g and 2.47+2.23x10°~8.03+3.71x10°
cfu/g, respectively. According to the result of sensory evaluation, throughout the entire period of the experiment, all sensory
items such as color, odor, taste, texture, and total acceptability of the experimental groups were better than those of the
control group (p<0.05). Especially, Kimchi in which perilla leaf was added was the best. With the addition of vinegar and
mustard extract to the Kimchi, microorganism proliferation was inhibited and the edible period was extended. The minerals,
vitamins and antioxidants of leaf vegetables could therefore be obtained.
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Table 1. The ratio of Kimchi spice recipe (Unit: g)

Material Kimchi spice 1 Kimchi spice 11
Radish juice 46 46
Garlic juice 20 20
Ginger juice 4 4
Salted anchovy juice 10 10
Red pepper powder 10 10
Water 8
Vinegar
Mustard extract
Sugar

Total 100 100
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Table 2. Control and experimental group for Kimchi

Group Kimchi spice Vegetable
Control I Salted cabbage
A II Salted cabbage
) B I Salted cabbage, perilla leaf
Experimental .
C I Salted cabbage, chicory
D I Salted cabbage, mustard leaf

o
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Table 3. pH of Kimchi juice during fermentation at 25T
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Period (day)

Group"
1 3 5 7 9
Control 5.40+0.01? 4.09+0.01° 3.63+0.03" 3.56+0.01° 3.52+0.01°
A 4.52+0.01° 4.56+0.01% 4.02+0.01¢ 3.5240.01° 3.47+0.01%®°
) B 4.52+0.00° 4.57+0.01% 3.85+0.01° 3.58+0.01¢ 3.46+0.05°
Experimental d b
C 4.51+0.01° 4.57+0.01° 3.9440.01° 3.67+0.01° 3.52+0.01
D 4.52+0.01° 4.55+0.01° 4.06+0.01° 3.66+0.01¢ 3.50+0.01°
F-value 17,693.375 1,843.727 406,359 193.000 3.633

D Control: Chinese cabbage Kimchi; Experimental A: control+vinegar+mustard extract; Experimental B: control+vinegar+mustard extract+

perilla leaf, Experimental C: control+vinegar+mustard extract+endive leaf, Experimental D: control+vinegar+mustard extract+mustard leaf

? Means with the different superscripts in column are significantly different (p<0.05) by Duncan's multiple range test.

Table 4. pH of Kimchi phylloclade during fermentation at 25T

Period (day)

Group”
P 1 3 5 7 9

Control 6.06+0.012 4.02+40.01° 3.824+0.01° 3.66+0.01° 3.61+0.01°

A 5.23+0.01¢ 4.39+0.01° 3.92+0.01° 3.63+0.01° 3.60+0.01°

) B 5.3440.02° 4.46+0.01° 3.9340.01° 3.88+0.01¢ 3.71+0.01°

Experimental b d

C 5.39+0.01 4.43+0.01 4.01+0.01° 3.8440.01° 3.70+0.01°

D 5.21+0.02¢ 43140.01° 4.01+0.01° 3.8340.01° 3.64+0.01°

F-value 1,775.210 1,294.318 229.917 413.750 77.750

D Control: Chinese cabbage Kimchi; Experimental A: control+vinegar+mustard extract; Experimental B: control+vinegar+mustard extract+

perilla leaf, Experimental C: control+vinegar+mustard extract+endive leaf, Experimental D: control+vinegar+mustard extract+mustard leaf

? Means with the different superscripts in column are significantly different (p<0.05) by Duncan's multiple range test.
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Table 5. Titratible acidity of Kimchi juice during fermentation at 25C

Period (day)

Group”
i 1 3 5 7 9

Control 0.28+0.03% 0.95+0.04° 1.00+0.08" 1.22+0.02° 1.20+0.02°
A 0.42+0.02° 0.67+0.01° 1.08+0.07* 1.17+0.02° 1.19+0.02°
) B 0.43+0.02° 0.68+0.02° 0.96+0.06° 1.17£0.02° 1.23+0.03°
Experimental b b b b
C 0.42+0.01 0.69+0.03 1.00+0.04° 1.07+0.03¢ 1.160.02°
D 0.43+0.02° 0.66+0.01° 1.06+0.02® 1.00+0.03¢ 1.09+0.08°

F-value 42112 96.583 3.063 56.325 4744

D Control: Chinese cabbage Kimchi; Experimental A: control+vinegar+mustard extract; Experimental B: control+vinegar+mustard extract+

perilla leaf, Experimental C: control+vinegar+mustard extract+endive leaf, Experimental D: control+vinegar+mustard extract+mustard leaf

? Means with the different superscripts in column are significantly different (p<0.05) by Duncan's multiple range test.

Table 6. Titratible acidity of Kimchi phylloclade during fermentation at 25T

Group” Period (day)
1 3 5 7 9
Control 0.21+0.022 0.59+0.02° 0.90+0.03* 1.02+0.03 1.1120.04%
A 0.28+0.02° 0.48+0.03° 0.80+0.02° 0.93+0.03° 1.06+0.02®
) B 0.28+0.02° 0.51+0.01° 0.85+0.01° 0.90:£0.05 1.05+0.05%
Experimental b b b b "
C 0.26+0.01 0.51+0.03 0.85+0.03 0.87+0.02 1.04+0.05
D 0.30+0.02° 0.47+0.04° 0.8340.02% 0.86+0.03° 0.97+0.03¢
F-value 10.568 8.545 9.638 12.895 5213

D Control: Chinese cabbage kimchi; Experimental A: control+vinegar+mustard extract; Experimental B: control+vinegar+mustard extract+

perilla leaf, Experimental C: control+vinegar+mustard extract+endive leaf, Experimental D: controltvinegar+mustard extract+mustard leaf

? Means with the different superscripts in column are significantly different (p<0.05) by Duncan's multiple range test.
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Table 7. Salt content of Kimchi juice during fermentation at 25C (Unit: %)
Period (da
Group" (day)
1 3 5 7 9
Control 2.67+0.06™ 2.37+0.06 1.97+0.06° 2.10+0.10° 2.00+0.10°
A 2.77+0.06™ 2.73+0.06° 2.20£0.10% 2.3320.06° 2.33+0.16°
) B 2.63+0.06" 2.67+0.12% 2.27+0.06> 2.37+0.06° 2.10+0.10°
Experimental b b b
C 2.800.10° 2.83+0.06° 2.27+0.12 2.2040.06" 2.33+0.06%
D 2.77+0.06™ 2.53+0.15" 2.400.10° 2.30£0.10™ 2.330.06™
F-value 3.357 10.607 9.500 6.556 8.125

Control: Chinese cabbage Kimchi; Experimental A: control+vinegar+mustard extract; Experimental B: control+vinegar+mustard extract+

perilla leaf, Experimental C: control+vinegar+mustard extract+endive leaf; Experimental D: control+vinegar+mustard extract+mustard leaf
2

Means with the different superscripts in column are significantly different (p<0.05) by Duncan's multiple range test.

Table 8. Salt content of Kimchi phylloclade during fermentation at 25C (Unit: %)
Period(da
Group" (day)
1 3 5 7 9
Control 2.07+0.06 1.67+0.06 1.63+0.06" 1.67+0.06" 1.73+0.15™
A 2.30+0.10° 2.03+0.06° 1.87+0.12° 1.90+0.17° 1.90+0.01™
) B 2.23+0.12% 2.10£0.10° 1.83+0.15% 1.87+0.15% 1.73£0.15™
Experimental b b b NS
C 2.27+0.15° 2.17+0.15 1.77+0.12° 1.67+0.06" 1.77+0.15
D 2.30+0.10° 2.2040.17° 1.97+0.06" 1.73+0.06™ 1.80:£0.20™
F-value 2361 9.881 4.059 2.895 0.597

Control: Chinese cabbage Kimchi; Experimental A: control+vinegar+mustard extract; Experimental B: control+vinegartmustard extract+

perilla leaf, Experimental C: control+vinegar+mustard extract+endive leaf, Experimental D: controltvinegar+mustard extract+mustard leaf
2

Means with the different superscripts in column are significantly different (p<0.05) by Duncan's multiple range test.

% NS: Non significant.

Table 9. Changes in lactic acid bacteria of Kimchi juice during fermentation at 25T (Unit: cfu/g)

Group” Period (day)
1 3 5 7 9
Control 8.17+4.01x10%2 3.13+1.94x10'"* .77+1.70x10" 4.07+2.68x10'™N9 1.27£1.08x10'"™S
A 3.13£0.93x10™ 4.23+2.55x10™ °1.73+1.57x10" 5.63£3.20x10'™S 5.9043.14x10'™S
B 3.63+2.80x10™ 8.03+3.71x10% °3.9742.75x10" 7.5743.39x10'™S 4.23+2.35x10'"™S
C 3.43+1.70x107 3.83+1.56x10% 52.67+1.68x10"° 4.13£3.36x10'™S 4.87+6.27x10'"™S
D 2.70+2.08x10™ 2.4742.23x10™ ®5 63+3.23x10" 2.934£2.75x10'"™S 3.93+2.08x10'™S

11.366 7.592 5.689 1.004 0.740

Control: Chinese cabbage Kimchi; Experimental A: control+vinegar+mustard extract; Experimental B: control+vinegar+mustard extract+

F-value

perilla leaf, Experimental C: control+vinegar+mustard extract+endive leaf, Experimental D: control+vinegar+mustard extracttmustard leaf
2

Means with the different superscripts in column are significantly different (»<0.05) by Duncan's multiple range test.
9 NS: Non significant.
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Table 10. Sensory evaluation of Kimchi during fermentation at 25T

Group" Day Color Odor Taste Texture Total acceptability

1 2.440.52 1.340.5° 1.0+0.0° 1.7+0.8* 1.940.9°

Control 3 1.440.5 1.10.4% 1.0+0.0% 1.440.8* 1.140.4%

5 1.340.5° 1.0£0.0% 1.0+0.0% 2.0+0.8* 1.0+£0.0%

1 3.940.7® 3.6+1.0° 3.040.6° 2.94+0.7° 3.140.7°

A 3 4.140.9° 3.440.5 3.640.5" 4.0+0.6™ 4.140.4°

5 3.640.8° 3.94+0.7° 3.4+1.0° 3.5+0.8° 3.6+0.8"

1 3.1+0.9% 3.740.8° 3.4+0.8° 3.4+1.0° 3.4+0.8°

B 3 3.4+0.5% 4.040.6° 4.6+0.5¢ 4.340.5° 5.0+0.0¢

Exoerimental 5 3.3£0.8° 3.740.8° 4.0£0.6° 3.740.8° 4.0£0.6°
Xperimenta

P 1 2.940.7* 3.1+0.7° 3.040.6° 3.4+1.0° 2.94+0.7°

cC 3 3.140.7° 3.1+1.1° 3.340.8" 3.3+1.0° 3.140.7°

5 3.740.8° 3.440.5> 3.3+1.0° 2.94+0.7° 3.040.6°

1 3.140.7® 3.0+0.8° 2.940.7 3.120.7° 3.1+0.9°

D 3 3.1+0.7° 3.040.6° 4.0+0.6% 3.441.0% 3.4+1.0°

5 2.940.7° 3.040.6° 3.4+0.8° 3.1+0.7° 3.1+0.7°

1 3.764 11.385 17.959 5.167 4.075

F-value 3 14.939 18.128 44.274 14.297 42.208

5 12.025 28.500 16.958 5.797 26.473

Y Control: Chinese cabbage Kimchi; Experimental A: control+vinegar+mustard extract; Experimental B: control+vinegar+mustard extract+
perilla leaf, Experimental C: control+vinegar+mustard extract+endive leaf, Experimental D: control+vinegar+mustard extract+mustard leaf
? Means with the different superscripts in column are significantly different (p<0.05) by Duncan's multiple range test.
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