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Involved in Kimchi Fermentation
Cho, Jae-Sun, Sung-Je Jung, Young-Mok Kim and Uck-Han Chun*

Department of Food Technology and Science. Kyunghee University,
Kyungki-do 448-701. Korea

Abstract — Lactic acid bacteria in Kimchi fermentation were tested for inhibitory activity against
Gram positive bacteria and Gram negative bacteria. The Lactobacillus brevis (KCCM 35464) was
found to produce a antimicrobial substance. It showed relatively wide range of inhibition spectrum
against gram positive and gram negative bacteria and maintained the inhibitory activity between
pH 4.0 and pH 9.0. The antimicrobial substance was obtained in the stationary growth phase
and was purified by gel chromatography. The inhibitory effect of the antimicrobial substance on
sensitive bacterial strains was determined by filter paper test. The activity of antimicrobial substa-
nce was stable at 75C. On the basis of its electrophoretic pattern is SDS-PAGE, antimicrobial
substance appeared as a single band of 59 KDalton.
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Table 1. Composition of MRS media

Components Concentration
Proteose peptone No. 3 100 g
Beef extract 10.0 g
Yeast extract 20 g
KH.PO, 20 g
Diammonium citrate 20 g
Glucose 200 g
Tween 80 LO mf
Sodium acetate 5.0 g
Magnesuim sulfate 05 g

Manganese sulfate (}.25g
Distilled water to 1 [
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Table 2. Antibiotic spectrum of lactic acid bacteria
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Fig. 1. Growth curve and antibacterial activity of Lacto-
bacillus brevis from cultured medium.

Indicator strains

Bacteriocin-producing bacteria

Lb. plantarum Lb. brevis P. acidilactici  Leu. mensenteroides
ATCC 8014 KCCM 35464  KCCM 11728 KCCM 3547
E. coli JM109 + ++ + + + + + + + + +
E. coli LE392 + + + + + 4+ + + + + ++ ++
E. coli Y1090 + + + + + ++ + + +
Gram(—) E. coli C600 + 4+ + + + + + + + + + 4+ +
bacteria E. coli I]M101 + + + ~+ + -+ + +
Proteus vulgaris 2433 ++++ R S i + 4+ +
Psedomonas aeruginosa 1636 + + + + + + + + + + +
Serratia marcescens 1299 ++ + + + + ++++ +++ +
Lb. plantarum ATCC 8014 — + + + +
Lb. brevis KCCM 35464 + — + 1+
Leu. mensenterordes KCCM 3547 + 4 + + 4 —
Gram(+) P acdilacticc KCCM 11728 + + — +
bacteria Bacillus subtilis 1914 ++ ++ + 4+ 4+ o+ ++ + + + +++
Corynebacterium xerose 9105 + + + +
Micrococcus [uteus 3063 + + + + + + + + + + + +
Mycobacterium phler 2192 + + + + 4+ + + + + + + +

+ refers to antibiotic activity; 2 to 4 mm diameter; ++, 4 to 8 mm;

+4+ 4+, 8 to 15 mm; ++ ++.
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1. E. coli C 600 2. E. coli LE 392 3. F coli Y 1090

4. E coli M 109 5 E coli M 101

Fig. 2. Antibacterial activity of various lactic acid bacteria on E. coli.
a: Lb. brevis, b: Leu. mesenteroides, c: Lb. plantarum, d: P. acidiactici

1. Leu. mesenteroides 2. Lb. brevis
(a: Lb. brevis, b: Distilled water, (a: P. acdilactics, b: Distilled water,
c: Lb. plantarum, d: P. acidilactici) c: Leu. mesenteroides, d: Lb. plantarum)

3. P. acidiactici 4. Lb. plantarum
{(a: Lb. plantarum, b: Distilled water, (a: Leu. mesenteroides, b: Distilled water,
c: Lb. brevis, d: Lew. mesenteroides) c: P acididactici, d: Lb. brevts)

Fig. 3. Antibacterial activity of various lactic acid bacteria.
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1. B. subtilis

c: Lb. plantarum, d: P. acidilactici)

4. S. marcescens
(a: Lb. brevis, b: Leu. mesenteroides,
c: Lb. plantarum, q: P. acdilactict)

2. M. luteus
(@: Lb. brevis, b: Leu. mesenteroides, (a: Lb. brevis, b: Lew. mesenteroidesc,
c. Lb. plantarum, d: P. acidilactici)

5. C. xerous
(a: Lb. brevis, b: Leu. mesenterocides,
c: Lb. plantarum, d: P. acidiactict)

Kar. | Appl Microbiol. Biotechnol

3. P. geruginosa
(a: Lb. brevis, b: Leu. mesenteroides,
c: Lb plantarum, d: P. acidilactict)

6. M. phie
(a: Lb. brevis, b: Leu. mesenteroides,

c: Lb. plantarum, d: P. acidilactici)

7. P vulgars
(a: Lb. bremis, b: Leu. mesenteroides,

c: Lb. plantarum, d: P. acidilactict)

Fig. 4. Antibacterial activity of lactic acid bacteria on other bacteria.
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Table 3. Effect of Temperature and pH on the antimic-
robial activities of Lb. brevis floating pellet extract

Antibactenal activity

30 45 55 65 75 85 121
Temperature —

++ A+ A+ A+t A+ -

30 40 50 60 70 30 990

pH
+ 44 ++ ++ ++ ++

+ refer to antibiotic activity: 1 mm: +, 2 to 4 mm:
+ +,

10 6

*

Antlbacterial activity {Arbitrary unit:mm)
W
Concentration of protein(ug/mi)

1 e 11 16 21 26 31

Fraction number(50drops/tube)

& Antibacterial activity © Protein concentration

Fig. 5. Antibacterial activity of Lb. brevis on E. coli
and protein concentration.
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Fig. 6. Coomassie blue-stained membrane containing
protein blotted from a SDS-PAGE gel.
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