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Abstract

The purpose of the study was to investigate effect of addition of mutant strains of both Leuconostoc
mesenteroides and Leu. paramesenteroides on extending shelf-life of Kimchi. The mutant strains have an
increased adipic acid resistance in comparison with that of their paired wild types. Addition of both strains
was more effective than that of one strain alone to extend shelf-life of Kimchi. The optimal amount of
inoculation was determined as 0.005% of the two mixed mutant strains with a ratio of 1:10, Leu.
mesenteroides : Leu. paramesenteroides based on the results of acidification and organoleptic tests.
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Table 1. Changes in hardness during the fermentation of
kimchi added with various content of starter at 10°C for
30 days

Hardness (10°dyne/cm?)

Sample
0 day 15 day 30 day
I 23.5 135 83
H 235 169 11.6
m 235 13.7 1.3
v 235 16.6 12.1
\% 235 16.6 10.8
VI 235 174 115
vl 235 13.6 11.9
VIII 235 154 10.2
IX 235 217 138
X 235 14.4 124
X1 235 209 17.2

Roman numerals: I, control kimchi; 11, adipic acid 0.16%;
I, adipic acid 0.16% and ANaM100 0.05%; IV. adipic
acid 0.16% and ANaP100 0.05%; V, adipic acid 0.16% and
Combination* 0.05%; VI, adipic acid 0.16% and ANaM100
0.01%; VII, adipic acid 0.16% and ANaP100 0.01%; VIII,
adipic acid 0.16% and Combination* 0.01%; IX, adipic
acid 0.16% and ANaM100 0.005%: X, adipic acid 0.16%
and ANaP100 0.005%; XI, adipic acid 0.16% and
Combination* 0.005%.

*ANaM100 : ANaP100 = 1 : 10.
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Table 2. Changes in organic acids during the fermentation of kimchi added with various content of starter at 10°C for

30 days % (wWiv)
Day Sample Citricacid Tartaricacid  Malicacid  Lacticacid  Succinic acid Fumaric acid  Acetic acid

0 0.168 N.D 0.364 0.250 0.131 0.0104 0.235
15 I 0.068 N.D 0.128 2.169 0.326 0.00092 0.356
i 0.109 N.D 0.303 1.581 0.363 0.00051 0.249

I 0.039 N.D 0.121 1.742 0418 0.00168 0.322

v 0.114 N.D 0.153 1.723 0432 0.00165 0.327

\Y 0.146 ND 0.289 1.70t 0.411 0.00118 0.313

VI 0.048 ND 0.164 1.254 0.407 0.00158 0.329

vl 0.072 ND 0.253 1.277 0.425 0.00184 0.347

VIII 0.065 N.D 0.215 1.332 0462 0.00162 0.324

IX 0.162 N.D 0.332 1.271 0.437 0.00151 0.332

X 0.128 ND 0.306 1.314 0.453 0.00176 0.336

XI 0.159 N.D 0.288 1.569 0.527 0.00183 0.317

30 I 0.034 ND 0.042 1.412 0.135 N.D 0.395
It 0.107 ND 0.167 1.283 0.306 N.D 0.298

m 0.035 ND 0.056 1.124 0.347 N.D 0.364

v 0.030 ND 0.112 1.263 0408 N.D 0.353

\% 0.039 ND 0.110 1.204 0436 N.D 0.356

VI 0.035 ND 0.103 1.402 0.385 N.D 0.346

VI 0.019 ND 0.137 1.088 0.383 ND 0.368

viI 0.038 N.D 0.140 1.842 0.429 N.D 0.345

IX 0.173 ND 0.307 1.180 0415 N.D 0.357

X 0.061 ND 0.265 1.673 0.424 N.D 0.360

X1 0.083 N.D 0.249 1.506 0486 N.D 0.335

Roman numerals: 1, control kimchi; II, adipic acid 0.16%; 111, adipic acid 0.16% and ANaM100 0.05%; 1V. adipic acid 0.16%
and ANaP100 0.05%; V, adipic acid 0.16% and Combination* 0.05%; VI, adipic acid 0.16% and ANaM100 0.01%; VII,
adipic acid 0.16% and ANaP100 0.01%; VI, adipic acid 0.16% and Combination* 0.01%; IX, adipic acid 0.16% and
ANaM100 0.005%; X, adipic acid 0.16% and ANaP100 0.005%; XI, adipic acid 0.16% and Combination* 0.005%.

*ANaM 100 : ANaP100 =1 : 10.
N.D. : Not detected.
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Fig. 1. Changes of pH during the fermentation of kimchi
added with various content of combination* at 10°C.
Symbols: ( O ), control; ( (1), adipic acid 0.16%; ( &),
adipic acid(0.16%)+combination*(0.05%); ( V), adipic acid
(0.16%)+combination*(0.01%); ( < ), adipic acid(0.16%)
+combination*(0.005%).

*ANaM100 : ANaP100 =1 : 10
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Fig. 2. Changes of total acidity during the fermentation of
kimchi added with various content of combination* at
10°C.

Symbols: ( O ), control; ( [ ), adipic acid 0.16%; ( & ),
adipic acid(0.16%)+combination*(0.05%); ( ¥V ), adipic acid
(0.16%)+combination*(0.01%); ( < ). adipic acid(0.16%)
+combination*(0.005%).

*ANaM100: ANaP100=1:10
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Adipic acid 0.16% A &AM adipic acid WA ¥
o] FF<ql ANaMI1003} ANaP100%] EFA7teks
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Table 3. Sensory evaluation during the fermentation of kimchi added with various content of ANaM100 and

ANaP100(1:10) as a starter at 10°C for 30 days

Flavor Sourness
Day 1 I I v v I I 11} v \%
0 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50
5 4.12 3.85 3.83 3.85 3.87 4.12 391 4.13 3.83 3.99
10 4.03 3.90 4.09 393 3.97 383 3.88 4.03 3.86 4.01
15 3.68 3.77 4.01 373 3.87 351 3.80 3.69 3.78 4.03
20 3.18 3.65 321 3.62 372 3.16 3.63 3.13 337 3.83
25 273 347 2.97 343 3.67 2.70 3.50 2.88 3.16 377
30 2.25 3.19 2.83 331 3.31 2.25 31 273 3.04 3.56
Mean+S.D 3.50+ 3.76x 3.63% 377+ 3.84+ 344+ 377+ 3.58% 3.65+ 3.96+
) 0.76a 0.38a 0.59a 0.37a 0.34b 0.75a 0.39b 0.64a 047a 0.27¢
Texture Total acceptability
Day I Il m v \% I I m v v
0 5.00 5.00 5.00 5.00 5.00 4.50 4.50 4.50 4.50 4.50
5 4.35 4.20 4.01 3.96 4.17 4.22 37 4.09 395 4.12
10 4.15 3.90 393 4.06 4.09 4.18 3.85 3.99 4.06 4.13
15 3.54 3.86 3.81 388 4.03 355 3.60 3.63 378 3.97
20 3.06 372 3.56 3.56 391 3.07 332 311 343 3.83
25 2.88 3.51 323 337 373 2.79 3.14 2.83 331 3.66
30 2.57 325 3.01 3.21 343 2.63 2.98 2.93 3.19 3.46
Mean+S.D 371t 3.92+ 3.79+ 3.86+ 405t 3.56+ 3.59+ 358+ 3.75% 3.95+
: 0.83a 0.53a 0.61a 0.56a 0.46b 0.70a 0.48a 0.60a 0.44a 0.32b

Means with the same alphabets are not significantly different at P<0.05.
Roman numerals: 1, control kimchi; 11, adipic acid 0.16%; 111, adipic 0.16% and Combination* 0.05%; IV. adipic acid 0.16%
and Combination* 0.01%: V, adipic acid 0.16% and Combination* 0.005%.

*ANaM100 : ANaP100 = 1 : 10.
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