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Strain Improvement of Leuconostoc mesenteroides
for Kimchi Fermentation and Effect of Starter
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Abstract — The heterofermentative Leuconostoc mesenteroides, which is propagated from the initial
to the intermediate stage of Kimchi fermentation, produces organic acids and carbon dioxide to
impart refreshment, weak acid taste to Kimchi. But owing to lactic acid production by the homofer-
mentative Lactobacillus plantarum, Kimchi finally reaches its acidified state. So, Len. mesenteroides
was isolated from Kimchi and identified and was improved by mutation for carbon dioxide produc-
tion at low pH, and for the high total acceptability. We tested with a wild-type strain K-1 and
its improved mutant strain M-10 of Lew. mesentercides. The wild-type strain K-1 could grow in
pH 4.2 at 30C or 20C, and in pH 5.0 at 10C. But the mutant strain M-10 could grow in pH
3.3 at 10C. In the respect of total acceptability, mutant strain M-10 inoculated Kimchi was ever
better than any others. Mutant M-10 inoculated Kimchi prolonged the optimum ripening period
of Kimchi up to two times as compared with the control group.
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Table 1. Physiological charactenistics of the strains iso-
lated from Kimchi

o Strains
Characteristics
K-1 K-2
Agar colony Small, Small,
white white
Gram's staining + +
Size (um) 1.0~1.2 1.0~1.2
Chain Chain
linkage linkage
Spore formation - -
Gas from glucose + +
Motility — —
Catalase - -
Urease — -
Opt. temp. (C) 30 30
Salt tolerance 6.5 6.0
(NaCl%)
Gelatin hquification = —
Litmus milk — —
Sucrose broth Turbid, Turbid,
gelatinous  gelatinous
Dextran formation + +
Acid from glucose + +
fructose + +
galactose + +
mannose -+ +
xvlose + +
arabinose + —+
maltose + ~+
sucrose + +
lactose (—) (—)
glycerol — —
raffinose (—) -
dextrin = —
salicin — —
manitol + +
inulin - —
Growth at pH 6.8 + +
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Fig. 1. Cell growth of wild strain K-1 in
symbols: @—-@®; pH, C—-O; OD.
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Fig. 2. Cell growth of mutant strain M-10 in various pHs of MRS broth at 30°C.
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Fig. 3. Cell growth of wild strain K-1 in various pHs of MRS broth at 20°C.
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Fig. 4. Cell growth of mutant strain M-10 in various pHs of MRS broth at 20°C.
symbols: @—@; pH, O—O; O.D.

ok o) A& Lew. mesenteroides7} EX S 0] -8-3fo] YAt g, o] FFE starter® 7 X ol Hrlslwd
o] I4Z]E do ey & o, heterofermentative path- 71z o] Abzln)E &-x)zh=d] §E5F o AgH
way 2 o] &322 CO7F AAE7] wl-iEelci19,20).  Avk

20C o) A M-107F7} pHell ItAIgle] A2 AR HAHN A ARLEA FE QA= G704
el 2 CO& AAsIAIRF 10Tl A= 2F7He] {7 gl ZAtel] QiFt ob T K-1452} We]5F M-1075-2
& "2 s, A7t 7 Bel| ale} S

kel CO & HAAAE A Fig 991 Zt) pH 6.80 48] &A%



466 Kor. J. Appl. Microbiol. Biotechnol.

6 3
5 5.0 = H4.2 -

?—0\.\ pH 2 pH 4.0 .
4 s 2 SOV WW

H
&
C\Q
-
<
Cell growth(0.D. 660nm)

Fé 1
OO

0 10 20 30 40 50 10 20 30 40 50

FaWa . W Wi s WaWa s WatiW W Wi Ve
0

Culture time(days)

Fig. 5. Cell growth of wild strain K-1 in various pHs of MRS broth at 10°C.
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Fig. 6. Cell growth of mutant strain M-10 in various pHs of MRS broth at 10°C.
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Fig. 11. Changes of reducing sugar during Kimchi fer-
mentation at 10°C.

Symbols: (&—O) Control Kimeh: group; (@— @) Wild
K-1 starter inoculated Kimchi group; (/) Mutant
M-10 starter inoculated Kimch: group
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Table 2. Statistical analysis of sensory evaluation score of starter inoculated Kimchi

Flavor Taste
Day Sample —- —
Fresh- Acidic  Moldy Total Fresh- Acidic  Moldy Total
cabbage accept- cabbage accept-
ablity ablity
Control 4.00 8.00 7.33 3.56 4.89 8.00 7.25 3.96
0 wild K-1 4.00 8.00 7.35 3.57 4.90 8.00 7.50 355
M-10 4.67 8.00 7.56 3.56 511 8.00 7.50 3.56
Control 5.56 7.11 7.33 4.25 6.00 8.00 7.11 4.25
3 wild K-1 5.55 7.53 7.33 4.29 2.83 8.00 7.22 4.32
M-10 5.50 7.78 7.56 4.57 5.50 7.78 6.89 4.57
Control 6.60 578 7.80 6.20 6.60 6.60 7.40 6.22
7 wild K-1 6.68 5.90 7.71 6.20 6.73 7.34 7.35 6.31
M-10 6.67 6.44 7.20 6.22 6.67 7.20 7.11 6.25
Control 7.75 5.00 7.75 7.00 743 5.00 8.00 6.67
10 wild K-1 7.76 5.33 7.83 7.11 7.38 6.22 3.00 6.79
M-10 71.25 5.75 7.56 7.00 7.25 6.44 7.75 6.80
Control 7.53 5.00 711 6.67 7.33 511 7.33 6.44
14 wild K-1 7.53 5.08 7.68 6.90 741 6.00 7.35 6.91
M-10 7.56 5.14 7.50 6.89 7.25 6.20 7.33 6.89
Control 7.71 5.14 7.71 6.67 8.00 4.00 7.14 6.29
17 wild K-1 7.70 5.16 7.83 6.70 8.03 4.53 7.22 6.32
M-10 7.71 5,14 7.71 6.85 7.71 4.86 7.67 6.67
Control 7.33 4.67 7.56 6.57 8.00 4,22 7.33 6.22
21 wild K-1 7.49 4.70 7.82 6.73 7.85 4.44 741 6.21
M-10 7.78 4.75 7.75 6.67 7.71 4,57 7.75 6.44
Control 7.43 3.71 7.43 6.29 8.00 3.75 7.25 6.00
24 wild K-1 747 3.71 7.22 6.25 7.92 3.92 7.50 6.10
M-10 7.71 4.00 7.14 6.29 7.75 4.00 7.50 6.25
Control 7.71 4.00 7.14 6.57 8.00 343 743 6.00
28 wild K-1 7.70 4.05 7.20 6.55 8.00 3.49 7.68 6.02
M-10 7.71 4.30 8.00 6.57 7.71 3.60 7.71 6.25
Control 7.75 3.50 6.50 5.50 8.00 3.75 6.50 5.71
31 wild K-1 7.78 3.55 6.75 5.62 8.00 3.81 6.66 5.71
M-10 8.00 3.60 7.25 575 8.00 343 6.75 5.75
Control 6.94+ 520+ 7.38+ 593+ 7.20% 519+ 7.00% 574+
1.18% 1.37 0.36 1.09 1.01 1.66 0.66 0.96
wild K-1 6.96+ 5.30+% 747+ 599+ 721+t 558+ 7.381 582+
1.19 1.42¢ 0.34 1.11" 1.02¢ 1.67¢ 0.33 1.02"
M-10 7.05% 5.49+ 7.57+ 6.04+ 7.13% 549+ 740+t 592+
1.06 1.63° 0.29 1.07 1.06 (.29 0.35 1.06
F value 0.3 12+* 1.83 50* 5.77** 5.87* 1.73 10.42%*

AMeant S.D

*Significance at p<0.05

*Significance at p<0.01

Means with same supersripts in a row are significantly different (p<0.05)
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Fig. 12. Microfloral changes of lactic acid bacteria and yeast during Kimchi fermentation at 10°C.
Symbols: (A—A) Control Kimchi group; (@—@) Wild K-1 starter inoculated Kimchi group; (O—O) Mutant M-
10 starter inoculated Kimch: group
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