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Effect of Addition of Ethanol and Organic Acids on the Quality
of Mul-kimchi

Do-Hee Kim and Young-Sook Hahn'

Department of Food and Nutrition, Sungshin Women's University

Abstract

The effect of addition of ethanol and/or organic acid on slowing down the fermentation of Mul-kimchi was tested by
measuring the changes in pH, acidity and counting the number of microorganisms in kimchi fermentation, and sensory
evaluation were carried out. The addition of 0~5% ethanol to kimchi delayed the decrease of pH and the delaying effect
during kimchi fermentation was dependent on the ethanol concentration used. The pH of kimchi without ethanol decreased
from 5.7 to 4.13, however, the pH of the kimchi added with 5% ethanol only from 5.8 to 5.14. The increase of acidity
in kimchi with 5% ethanol was only 0.5~0.6%, while that without ethanol was 0.7~0.8%. Among the organic acids tested,
adipic acid was found to be most effective on the prevention of kimchi souring. The Mul-kimchi added 2% ethanol together
with 0.1% organic acid showed similar effect to that of organic acid alone in the change of pH and acidity. By the sensory
evaluation, Mul-kimchi with 0.1% adipic acid and 2% ethanol was selected the most desirable one except control without
any addition. And the numbers of total microbes, lactic bacteria and yeast count, showed the most effective inhibition in

Mul-kimechi with 0.1% adipic acid and 2% ethanol.

Key words: kimchi, Mul-kimchi(watery kimchi), ethanol, organic acid.
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Table 1. Effect of ethanol concentration on pH and acidity of Mul-kimchi juice during fermentation at 20°C during 10 days

Sample pH Acidity
Ethanol  Ethanol Ethanol  Ethanol Ethanol Ethanol  Ethanol Ethanol

Days Control 4, 2% 3% 5% Control o 2% 3% 5%

0 5.48 548 543 533 5.43 0.0t 0.006 0.006 0.005 0.004

1 4.53 4.87 5.03 5.48 5.60 0.09 0.04 0.05 0.06 0.03

2 3.80 3.80 3.82 3.98 4.87 0.26 0.10 0.11 0.10 0.09

3 3.70 3.67 3.65 3.78 3.99 0.38 0.19 022 0.21 0.18

5 3.63 3.55 3.57 3.63 3.72 0.46 0.34 032 0.33 031

7 348 3.53 343 3.44 3.57 0.48 0.51 0.49 0.46 0.46

10 3.27 3.51 343 3.36 3.43 0.51 0.73 0.57 0.56 0.64
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Fig. 1. Changes of pH and acidity in Mul-kimchi added
organic acids.
@®; conirol W; adipic acid 0.1% A, citric acid 0.1%
@; acctic acid 0.1%.
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Fig. 2. Effect of adipic acid concentration on pH and acidity
of Mul-kimchi juice during fermentation.

@ control B adipic acid 0.025% A adipic acid 0.05%

@; adipic acid 0.1%.
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Fig. 3. Change of pH and acidity in Mul-kimchi added
ethanol and organic acids during fermentation at
20C for 10 days.

®; cthanol 2%, W; ethanol 2% + adipic acid 0.1%

A,; ethanol 2% + citric acid 0.1%,

@, cthanol 2% + acetic acid 0.1%.

Ethanol#} f7]5ke] A7V} B4 F2d niA& 9% 309

Time(days)

Fig. 4. Effect of ethanol and adipic acid concentration on
pH and acidity of Mul-kimchi added 2% of ethanol
during fermentation.

@; cthanol 2%, [l; cthanol 2% + adipic acid 0.025%,

A; ethanol 2% + adipic acid 0.05%,

@; cthanol 2% + adipic acid 0.1%,

x; ethanol 2% + adipic acid 0.2%.
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Fig. 5. Effect of ethanol, adipic acid and ethanol + adipic acid addition on total viable cell, lactic acid bacteria
and yeast cell counts during Mul-kimchi fermentation.
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Table 2. Sensory evaluation of Mul-kimchi added
ethanol, adipic acid and ethanoladipic acid

Sample Ethanol Ethano¥ ?.%
o No. Control 2% +Adipic
Characteristics acid 0.1%
Aroma  Fregh radish 2.0 1.6 25°
Well ripe 3.5 32 3.3%
Alcohol aroma 1.0° 1.2a 1.8°
Taste  Fresh radish 2.4 1.8 1.7
Well ripe 32 3.2 4.2°
Alcohol taste 1.0° 2.2 1.7*
Texture 4.4 42 3.8
Overall acceptability 3.4° 3.4 3.2%

*® Samples in a row followed by the same letter are not
significantly different according to Duncan's multiple range
test (p<0.05).
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