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Effect of Adipic Acid on Growth of Psychrotrophic Kimchi Lactic
Acid Bacteria and Its Effect on Mulkimchi Fermentation
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Abstract

The effects of adipic acid on the growth of psychrotrophic kimchi lactic acid bacteria and on the fermentatation
of mulkimchi were investigated. Four Leuconostoc and one Lactobacillus species were isolated from kimchi
fermented for 50 days at 6°C. The growth inhibition rate of adipic acid on psychrotrophic kimchi lactic acid
bacteria and control strain, Leuconostoc mesenteroides KCCM 11324, was gradually increased from 0.1% of
adipic acid concentration and its growth inhibition rate on selected strains reached 90% at 0.4% addition of
adipic acid. On the bases of these resulis, the preservative effect of adipic acid on the fermentation of mulkimchi
was investigated for 25 days at 10°C. The pH of mulkimchi containing adipic acid was lower than that of control
mulkimchi at the beginning of fermentation. However, the pH of the control mulkimchi decreased rapidly and
the pH is lower at the end of fermentation than that of all samples containing adipic acid. The control increased
rapidly during fermentation at the acidity. Adipic acid inhibited the growth of several microorganisms in mulkimchi
including Lactobacilli. The number of Lactobacilli in control mulkimchi increased rapidly at the beginning stage
of fermentation and it decreased at the end stage due to lowering of pH. However, that of mulkimchi with
adipic acid slowly increased. Addition of 0.2% ethyl alcohol showed increase of preservative effect of 0.1%

adipic acid in mulkimchi.
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Fig. 1. The growth of the lactic acid bacteria (A) and the growth inhibition rate of the lactic acid bacteria (B) by the addition

of adipic acid.

—@— Leuconostoc mesenteroides subsp. mesenteroides.
—w-—: Leuconostoc mesenteroides subsp. dextranicum.
—m—: Leuconostoc paramesenteroides.
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Fig. 2. The growth inhibition of Leuconostoc mesenteroides subsp. mesenteroides (A) and Lactobacillus bavaricus (B) by

the addition of adipic acid.
—@—: 0% adipic acid. —O—: 0.01% adipic acid.
—i— 0.5% adipic acid. ——: 1.0% adipic acid.

—w —: 0.05% adipic acid.
—&—: 1.5% adipic acid.

—-—: 0.196 adipic acid.
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Table 1. The growth inhibition rate of adipic acid (A), benzoic acid (B) and sorbic acid {(C) on the lactic acid bacteria

Leu. mesenteroides subsp.

Strains . Lac. bavaricus Leu. mesenteroides lactis
mesenteroides
Acid A B C A B C A B C
Conc (%) 0.01 3 3 3 4 6 5 4 5 5
0.05 5 20 17 7 20 18 7 19 19
0.1 13 35 27 14 37 27 14 36 31
0.2 38 39 38
0.3 69 69 69
04 93 94 93
05 97 97 97 97 97 97 97 98 97
1.0 98 98 98 98 98 98
15 97 99 98 99 97 99
. Leu. mesenteroides subsp. . Leu. mesenteroides
Strains dextranicum Lac. paramesenteroides KCCM 11324
Acid A B C A B C A B C
Conc (%) 0.01 4 6 5 3 4 4 5 6
0.05 6 21 28 7 19 18 10 19
0.1 14 37 28 18 35 23 16 35
0.2 40 38 41
0.3 69 69 69
04 94 93 93
0.5 97 98 97 97 96 97 97 98
1.0 98 98 98 98 98 98
15 97 99 97 99 99 99
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-1 Control mulkimchi sample containing no additives.
: Mulkimchi sample with 0.19% adipic acid.
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