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Strain Improvement of Leuconostoc mesenteroides as a Acid-Resistant Mutant and Effect on Kimchi
fermentation as a Starter. Kim, Young-Hwan, Hee-Zoong Kim, Ji-Young Kim, Tae-Bu Choi, and Sang-
Mo Kang*. Department of Microbial Engineering, Kon-kuk University, Hwayang-dong, Kwangjin-ku, Seoul 143-
701, Korea — An organic acid tolerance mutant (M-200) was obtained from Leuconostoc mesenteroides
KCCM 35471, followed by the screening procedure using a specific organic acid medium (lactic acid: acetic
acid, 2:1). The characteristics of the acid tolerance M-200 and the wild type LM-W were examined at various
temperature and pH ranges (10-30°C of temp, 3.5-4.5 of pH). The growth of strain M-200 at HCI adjusted
medium (10°C and pH 3.5) was observed. In the case of organic acid adjusted medium, the strain showed its
growth at the pH range of 3.8. When the strain M-200 was used as a starter for Kimchi fermentation, a con-
stant acid level (0.55) was observed during the whole fermentation period. This result indicates that the strain
produces a proper level of acid content for the Kimchi fermentation. This result also indicates that the edible
period of Kimchi can be extended to 3.5 fold compare to the result obtained from the LM-W used Kimchi fer-
mentation. However the excess use of the strain M-200 showed the inhibition of growth of Lactobacillus plan-
tarum, low lactic acid level content and low level of organoleptic test. In the case of organic acid content
during the Kimchi fermentation, the strain M-200 showed relatively low production rate compare to the wild
type (M-200: 3.5 mg/L at 21 days of fermentation, LM-W: 7 mg/L at 21 days of fermentation). Therefore a
mixed Kimchi starter containing M-200 and other strains probably maintain a good Kimchi quality during the
fermentation.
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Fig. 1. Cell growth of wild and mutant strain of Leu. mesenteroides in MRS broth adjusted with HCl and lactic acid: acetic
acid(=2:1) in 30°C. Symbols: (£) pH of LM-W; () pH of M-200; (-A-) pH of M-100; (O) O.D. of LM-W; ((J) O.D. of M-200; (-O-)
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Fig. 2. Cell growth of wild and mutant strain of Leu. mesenteroides
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Fig. 3. Cell growth of wild and mutant strain of Leu. mesenteroides in MRS broth adjusted with HCl and lactic acid: acetic acid
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Fig. 4. Cell growth of wild and mutant strain of Leu. mesenteroides in MRS broth adjusted with HCI and lactic acid: acetic acid
(=2:1) in 20°C. Symbols are the same as Fig. 1.
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Fig. 5. Cell growth of wild and mutant strain of Leu. mesenteroides in MRS broth adjusted with HCI and lactic acid: acetic acid
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Fig. 6. Cell growth of wild and mutant strain of Leu. mesenteroides in MRS broth adjusted with HCl and lactic acid: acetic acid

(=2:1) in 10°C. Symbols are the same as Fig. 1.
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= 8mg/miZ bl HlE 4 mg/ml AE Edot o]=
A #lelF M-200 F7ER o]9] Fale] A}, @ o] &
Aol o] 2 oE 79 F4¢] "Holpy) WiEoz A4F
Ak,

#HRle /7L &

Table 12 10°Cel|A] HEAZ Z=]9] F714F] AAH
W32 Jebd Foloh wE A 7170 HAle] kel 7}
A; wokem, ZAk, A4 oldiet. AARE Y279 Ay
WEVF AYL4F AL SV F 219 o5 uEF 3t
AHEH, ol o) 2 HA F7]01F AX2 pH Aol
o]AA) = Ao P} Ho|FF M-2008 7] &
Ab REE T8 ol WlE) Wi HE 219 o] FRElE o
279 A9 A =R oA M-2009] YF22 Lac.
plantarum®] RY7o] A= o] Ak A o] A s)=|]7] =
T2 Alggd. a8 T 24 §E2 M-200 H7bEe] A
jHLez o & S Bt ol o buEAA
Al Leu %9 T2 AA "oz AZEH

ZHSZHAL
P FF LM-We} HolFF M-2003 A Ael starter®

Table 1. Change of organic acid during Kimchi fermentation at 10°C for 28 days. Jo(wWIv)

D Sampl Citric Tartaric Malic Lactic Succinic Fumaric Acetic
ay ple acid acid acid acid acid acid acid
0 0.025 N.D 0.200 0.045 0.014 0.0005 0.042

I 0.007 N.D 0.108 0.210 0.117 0.0007 0.110

7 I 0.001 N.D 0.114 0.205 0.126 0.0006 0.113
I 0.009 N.D 0.120 0.202 0.128 0.0008 0.115

I 0.008 N.D 0.080 0.451 0.233 0.0008 0.191

14 it 0.008 N.D 0.090 0.412 0.221 0.0008 0.204
I 0.008 N.D 0.091 0.251 0.226 0.0006 0.210

I 0.009 N.D 0.058 0.701 0.124 0.0006 0.229

21 I 0.008 N.D 0.067 0.705 0.225 0.0006 0.219
111 0.010 N.D 0.072 0.351 0.266 0.002 0.238

I 0.010 N.D 0.061 0.682 0.084 0.006 0.257

28 11 0.010 N.D 0.071 0.675 0.211 0.006 0.235
I 0.011 N.D 0.085 0.361 0.235 0.004 0.250

I 0.013 N.D 0.082 0.615 0.067 0.008 0.287

35 I 0.009 N.D 0.115 0.667 0.202 0.007 0.230
11 0.012 N.D 0.102 0.365 0.225 0.005 0.280

Roman letters: 1. Control Kimchi: II, Kimchi added Leu. mesenteroides LM-W: 1. Kimchi added Leu. mesenteroides M-200.
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Table 2. Sensory evaluation of various Kimchi samples during fermentation at 10°C for 35 days.

b Flavor Sourness Texture Total acceptability
a
Y I 1I I I 1I m I II il I I IiI
0 4.50 4.50 4.50 4.50 4.50 4.50 5.00 5.00 5.00 4.51 4.51 4,51
3 4.30 4.00 4.30 4.00 4.14 4.14 4.50 4.50 4.50 4.00 4.25 3.85
7 4.00 4.00 4.00 3.68 3.55 3.68 4.00 4.00 4.50 3.80 4.14 3.71
10 4.00 3.90 4.00 3.22 3.22 3.22 3.68 3.68 3.85 3.63 3.85 3.54
14 3.80 3.70 3.90 2.67 2.52 3.23 3.00 3.00 3.25 3.00 3.00 2.80
21 3.20 3.20 3.05 2.34 2.18 3.01 2.46 2.46 3.20 2.46 2.62 2.10
28 2.60 2.20 2.00 2.20 2.20 3.11 2.20 2.20 3.10 2.00 2.00 1.89
35 2.05 1.84 1.20 2.05 1.84 2.90 2.00 1.84 2.91 1.75 1.66 1.34
MeantS.D  +0.85 +0.60 +0.71 +0.89 '+0.84 +0.71 +0.65 +0.79 +0.84 +0.65 +0.64 +0.79

Roman letters: I, Control Kimchi; II, Kimchi added Leu. paramesenteroides 1.P-W; 111 , Kimchi added Leu. paramesenteroides M-200.

A7lst F 7+ A7z 35 HrEE 8 A= Table 2
o} 72},
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Fig. 8. Microfloral change of lactic acid bacteria and yeast during Kimchi fermentation at 10°C. Symbols: (O) Control Kimchi; (()
LM-W Kimchi added Leu. mesenteroides LM-W, (A)M-200 Kimchi added Leu. mesenteroides M-200.
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