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Strain Improvement of Leuconostoc paramesenteroides as a Acid-Resistant Mutant and Effect
on Kimchi Fermentation as a Starter. Kim, Young-Chan, Eun-Yung Jung, Eun-Hae Kim, Dai-
Hyun Jung, Ock-Sook Yi, Tae-Jong Kwon, and Sang-Mo Kang*. Deparfment of Micro-
biological Engineering, Konkuk University, Seoul 133-701, Korea —The Leuconostoc par(amesenteroides
dominated at refrigeration temperature range was isolated from kimchi, and improved its growth pro-
perties by mutation for competative growth against Lactobacillus plantarum at lower pH. It was found
that the minimal pH for the wild type Leuconostoc paramesenteroides Pw growth was pH 4.5 adjusted
with HCI and pH 5.0 adjusted with organic-mixture (lactic acid:acetic acid=1:2), respectivily. The mu-
tant P-100 could grow in pH 4.0, 4.5, repectivily, in MRS broth. Two strains Pw and P-100 were add-
ed into kimchi as starter and compared the quality chracteristics of kimchi. The total acceptability of Pw
and P-100 inoculated kimchi were evalutated better than that of control kimchi (no starter added) by sen-
sory test and extended the optimal pH range of kimchi up to about 2.2, 2.5 times, respectivily. In kim-
chi added P-100, the succinic acid was more abundant than others and the total number of Lac-

tobacillus plantarum was down about 2.5 times in contrast to control kimchi.
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Table 1. Physiological characteristics of the Leuconostoc paramesenteroides Pw and P-100

Characteristics

Strain

Pw

P-100 KCCM40114

Agar colony
Gram's staining
Size(pum)

Spore formation
Gas from glucose
Motility

Catalase

Opt. temp.(C)

Sait tolerance(NaCl 6.5%)

Gelatin liquification

Litmus milk

Sucrose broth

Dextran formation
Hydrolysis of Esculin
Arginine
Urea

Growth in Peptone base
Bacitracin
Optochin

Growth at initial pH 6.8

Acid from glucose
trehalose
pyruvate
pullulan
xylose
arabinose
mellibiose
sucrose
lactose
sorbitol
raffinose
melezitose
salicin
mannitol
inulin
cellobiose
ribose
catalose

Small, white

+

1.0-1.2

Turbid,

+
25

gelatinous

Small, white Small, white
+ +
1.0-1.2 1.0-1.2
+ +

25 25
*) -

Turbid, gelatinous Turbid, gelatinous

M4 -
— *4

( ): Not accorded with Bergey's manual. *Not accorded with other organism. " : Unreliable result.
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Fig. 1. Cell growth of Pw and P-100 in MRS broth adjusted with HCI and acid mixture (lactic acid: acetic acid=1: 2) at 30 °C.
Symbols: —&— , pH of the Pw; —%, pH of the P-100; -O—, O.D of the Pw;~{1-, O.D of the P-100.
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Fig. 2. Cell growth of Pw and P-100 in MRS broth adjusted with HC] and acid mixture (lactic acid: acetic acid=1:2) at 20 °C.
Symbols: —&— , pH of the Pw; ¥, pH of the P-100; -O—, O.D of the Pw;~{1—, O.D of the P-100.
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Fig. 3. Cell growth of Pw and P-100 in MRS broth adjusted with HCI and acid mixture (lactic acid: acetic acid=1:2) at 10 °C.
Symbols: —— , pH of the Pw; ¥ , pH of the P-100; -O—, O.D of the Pw;—<{1—, O.D of the P-100.
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Fig. 4. Changes in pH and total acidity during Kimchi fer-
mentation at 10 °C.
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—{+, pH of the kimchi added Leu. paramesenteroides Pw;
——, pH of the kimchi added Leu. paramesenteroides P-100;
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——, acidity of the kimchi added Leu. paramesenteroides Pw;
—&— , acidity of the kimchi added Leuw. paramesenteroides P-100.
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Table 2. Changes of organic acid during Kimchi fermentation at 10 °C for 28days

Organic acids (%, w/v)

Day Sample
Citric acid  Tartaric acid Malic acid Lactic acid  Succinic acid  Fumaric acid  Acetic acid
0 0.116 N.D 0.260 0.116 0.019 0.00082 0.229
7 I 0.030 N.D ,0.037 0.290 0.124 0.00096 0.207
II 0.040 N.D 0.025 0.285 0.110 0.00100 0.250
111 0.042 N.D 0.028 0.288 0.115 0.00107 0.253
14 1 0.028 N.D 0.021 0.415 0.227 0.00085 0.294
I 0.045 N.D 0.021 0.354 0.211 0.00077 0.322
m 0.048 N.D 0.020 0.354 0.211 0.00077 0.350
21 I 0.020 N.D 0.024 0.412 0.185 0.00085 0.362
11 0.018 N.D 0.017 0.376 0.197 0.00036 0.386
I 0.017 N.D 0.017 0.376 0.197 0.00036 0.386
28 I 0.018 N.D 0.023 0.402 0.097 N.D 0.387
1 0.015 N.D 0.015 0.371 0.108 N.D 0.390
m 0.013 N.D 0.013 0372 0.188 N.D 0.390

N.D: Not Detected, I: Control kimchi, II: kimchi added Leu. paramesenteroides Pw, 1II: kimchi added Leu. paramesenteroides P-100.

Table 3. Sensory evaluation of various Kimchi samples during fermentation at 10 °C

Day Flavor Sourness Texture Total acceptability
1 I 1 1 I I I II I I I 1
0 4.50 4.50 4.50 4.50 4.50 4.50 5.00 5.00 5.00 4.50 4.50 4.50
3 4.00 3.90 3.95 3.90 3.90 3.90 4.50 4.50 450 4.20 4.00 4.00
7 4.23 3.85 3.85 428 3.80 3.90 4.20 4.50 4.50 4.24 4.00 4.00
10 4.00 3.95 3.90 4.20 3.90 3.90 4.10 4.10 4.10 4.12 392 3.95
14 3.95 3.85 3.90 4.00 3.80 3.85 3.95 4.00 4.05 3.80 3.95 3.95
17 3.40 3.90 3.90 3.24 4.00 4.15 3.12 3.10 3.10 3.30 3.80 3.85
21 2.95 4.00 4.05 2.55 4.20 423 3.00 3.00 3.00 2.83 4.00 4.00
24 2.50 2.70 2.70 245 2.60 2.60 2.75 2.80 2.80 2.75 2.80 2.85
28 2.00 2.50 2.50 2.15 2.43 2.45 2.40 2.50 2.60 2.33 2.50 2.55
Mean 3.50 3.68 3.69 3.47 3.68 372 3.67 3.72 3.74 3.56 3.71 3.74
+SD +085 065 +065 +089 +0.70 071 +0.88 +0.89 +087 +078 +0.64 £0.62
a* b b a* b b a* b b

*:Means with the same superscripts in a row are not significantly different (P<0.05). Roman numerals were the same as in Table 2.
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Fig. 6. Microfloral changes of lactic acid bacteria and yeast

during Kimchi fermentation at 10 °C.

Symbols: —O— , cell number of the control kimchi;

-, cell number of the kimchi added Leu. paramesenteroides Pw;

—\—, cell number of the kimchi added Leu. paramesenteroides
P-100.
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