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Abstract

The effects of lactic acid bacteria on the chemical and microbial changes of fermented
kimchi at various temperatures were studied. Kimchi was homogenized and was sterilized by
ultra violet (UV), then Lactobacillus plantarum, Leuconostoc mesenteroides, Pediococous
acidilactici, Lactobacillus brevis and the mixture of these bacteria inoculated on sterilized
kimchi, respectively.

The measurement of alcohol by gas chromatography, and changes of sugar content and total
viable count were investigated and palatability test was carried while inoculated kimchi was
fermented at 30°C, 21°C and 7°C.

Ethyl! alcohol was detected by GC in sample I (original kimchi homogenate),lll (inoculated
Leu. mesenteroides), V (inoculated with Lac. brevis), then especially, more content were detected
at 14°C. Sugar content reduced in accordance with fermentation proceeding. Total viable count
increased at early fermentation stage, but thereafter decreased slowly. In the result of
palatability test, sample I was the highest at all temperatures, sample Il and IV (inoculated with
mixed lactic acid bacteria) was the following in that kimchi odor and taste and the temperature
of the highest odor and taste was 14°C.
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Table 1. Preparation of sample for the experiment

Sample Coundition
I Raw unsterilized Kimchi julce
It Sterilized Kimchi juice + Lac, plantarum
i Sterilized Kimchi juice + Leu. mesenteroldes
v Sterilized Kimchi juice + Ped. ac/dllactici
v Sterilized Kimchi juice + Lac, brevis
\7| Sterilized Kimchi juice + Mixed lactic acid

bacteria
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Table 2. Content of ethyl alcohol during Kimchi fermentation at various temperatures

HAEH x5 AA BEd oA e 4T 9

( #1/100g of Kimchi)

Sample
Day 1 ] 111 v \Y% Vi
Temp.
0 4,00 3.60 3.60 3.60 3.60 3.60
1 11.20 4.46 4.70 4.36 433 7.60
30°C 2 20.00 3.75 14.06 : 6.79 10.20 18.66
4 21.80 9.04 17.48 8.91 21.06 29.67
7 26.67 10.71 17.62 8.34 ~22.00 36.30
2 7.40 413 6.49 3.90 5.60 12.28
4 12.62 4.55 9.32 497 7.24 24.49
21°C 8 19.84 6.85 12.56 6.75 12.90 45,73
15 18.00 5.94 13.17 5.52 8.33 38.17
20 31.97 - nd. 27.87 6.83 26.40 78.61
8 18.51 4,52 15.20 494 2.54 29.16
14°C 15 46.67 4,78 56.00 6.00 5.88 53.76
20 60.23 8.24 63.31 7.94 8.46 60.67
25 72,69 9.24 70.20 8.57 8.57 82.50
30 trace 6.90 9.88 3.20 7.00 23.83
7°C 45 trace trace 21.87 4.34 9.20 16.22
60 n.d.* trace 20.30 n.d. trace 26.88

* n.d. : not detectable
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Table 3. Changes of sugar during Kimchi fermentation at various temperatures {mg/ml of Kimchi)
Sample
Day 1 1] Y v \% Vi
Temp.

0 32.2 29.0 29.0 29.0 29.0 29.0

1 24.6 27.8 26.0 27.8 278 271

30°C 2 5.4 254 25.8 217 27.2 23.0
4 3.1 21.3 6.1 16.7. 15.9 3.1

7 3.2 3.9 .49 4.7 2.2 2.6

2 20.5 26.4 259 27.4 28.0 254

4 19.0 19.4 19.4 26.1 20.0 21.8

21°C 8 7.5 18.5 114 16.8 15.4 4.6
15 4.2 - . 130 7.9 154 15.4 : 4.4

20 3.8 8.6 3.9 4.9 39 1.3

8 14.0 25.4 20.2 21.4 21.3 225

14°C 15 1.9 19.2 5.0 18.0 14.8 105
20 1.8 14.2 4.1 15.5 16.7 3.0

25 2.4 10.7 3.1 16.0 14.0 1.8

30 24.2 254 254 24.6 26.4 25.7

7°C 45 20.0 21.7 18.7 21.0 20.5 19.0
60 . 15.4 20.6 16.6 22.0 21.1 182

30°C 21°C 14°C

-
o
T

Total viable counts (Log. of Number/ml)

0 4 8 15 20 (o} 8 16 20 25

Fermentation time (day)
Fig. 1. Changes of total viable counts duning kimchi fermentation at various temperafures.
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Table 4, Statistical analysis of odor evaluation score of Kimchi between samples at each temperature and each day

Duncan’'s multiple range test

Sample F-values Significance
Temp. Day | 1 I v \" Vi
1 4.00a 2.00d 3.00¢ 1.00f 1.50e 3.50b 50.4000 %
30°C 2 3.00a 1.00d 2.75ab 1.00d 2.00c 2.50b 31.2857 *EE
4 3.75a 1.25¢ 2.50¢ 2.00d 1.00e 3,000 79.2000 *¥¥
7 2.00b 2.75a 1.00c 2.75a 3.00a 2.00b 79.2000 **¥
4 3.50a 2.50¢ 2.00c 1.00d 2.00c 3.00b 27.6000 *HEx
21°C 8 3.00b 1.50¢ 3.00b 1.50¢ © 1.50c 3.50a 62.4000 *kk
15 2.00a 1.00b 1.50a 1.00b 1.00b 1.50a 6.0000 **
20 3.00a 1.50d 0.50e 1.50d 2.00c 2.50b 110.4000 *Ek
8 3.75a 1.00d 3.00b 2.00c 2.00c 3.00b 276.6000 *Ek
14°C 15 2.75b 1.00d 3.75a 1.50c 1.50c¢ 2.75b 44,6571 k¥
20 4.00a 2.00¢ 2.00c 1.00d 1.00d 2.75b 372.6000 *¥E
25 3.75a 1.00d 2.50b 1.50cd 1.75¢ 2.75b 25.8000 * %
30 3.00a 1.00d 2.50b 1.50c¢d 1.75¢ 2.75b 9.0000 *x
7°C 45 2.00a 1.00b 1.50ab 1.50ab 1.00b 1.00b 4.0000 *
60 3.00a 1.50b 2.00b 1.50b 2.00b 2.00b 10.8000 **

A) Means not followed by the same letter in each row differ significantly from one another (p < 0.05)

B) * Significant at p < 0.05
*¥* Significant at p < 0.01
***% Significant at p < 0.001
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Table 5. Statistical analysis of taste evaluation score of Kimchi between samples at each temperature and each day

Duncan’s multiple range test

Sample F-values Significance
Temp. Day 1 H] " v \% A9
1 3.50a 1.25¢ 2.50b 1.00c 2.00b 2.50b 22.0909 *x%
30°C 2 3.00a 1.50¢ 2.50b 1.00d 1.50¢c 2.25b 32.2800 *xk
4 4.00a 1.50d 3.00c 1.00e 1.00e 3.50b 254.4000 *EE
7
4 3.00a 1.50b 2.50a 1.00b 1.00b 2.50a 17.8000 *kx
21°C 8 2.00c 1.25d 3.25a 1.00e 2.00c 3.00b 117.6000 *E¥
15 1.25b 1.00b 2.00a 1.00b 1.25b 1.00b 21.6000 *k*
20 3.00a 0.50¢ 0.50c 0.75¢ 1.75b 1.75b 93.0000 *kk
8 3.50a 1.00c 2.50b ‘1 .00¢ 1.50c 2.50b 18.0000 *kx
14°C 15 3.00a 1.00c 3.50a 1.00c 1.50bc 2.50ab 9.6700 **
20 4.00a 2.50bc 1.50d 1.00e 2.25¢ 2.75b 78.6000 *E¥
25 3.25a 2.00b 2.25b 1.00¢ 1.75b 2.25b 9.7500 **
30 3.00a 1.75b 1.50b 1.00c 1.75b 1.75b 17.9143 *x*
7°C 45 2.00a 1.00d 1.00d 1.50b 1.00d 1.25¢ 46.2000 **
60 2.50a 1.50c 2.25b 1.50¢ 1.50¢ 1.50¢ 60.6000 ¥ x

A) Means not followed by the same letter in each row differ significantly from one another (p < 0.05)

B) ** Significantat p < 0.01
*** Significantat p < 0,001
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