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Pplantarum YK-9 Isolated from Kimchi

You-Jin Song, Su-Ho Park, Ji-Young You, Yun-Seok Cho, and Kye-Heon Oh*
Department of Biotechnology, Soonchunhyang University, P.O.Box 97, Asan, Chung-Nam, 336-600 Republic of Korea.

Abstract The purpose of this work was to investigate the antibacterial activity of Lactobacillus plantarum YK-9 isolated
from fermented Kimchi. Morphological and biochemical characteristics of L. plantarum YK-9 were examined.
Phylogenetic analysis using 16S rRNA sequencing was performed to identify the strain, and the strain could
be assigned to Lactobacillus plantarum, designated as L. plantarum YK-9. The strain was registered in
GenBank as [FJ669130]. During the incubation period of L. plantarum YK-9, the changes of bacterial growth
and residual organic acids were monitored. HPLC was used to confirm the organic acids produced in the
cultures as metabolites. L. plantarum YK-9 produced both lactic acid and acetic acid, which were responsible
for the pH decrease during growth. Initial pH 7.0 of the cultures decreased to 3.6 at the incubation after 72
hours, and concentrations of lactic acid and acetic acid increased to approximately 588.7 mM and 255.5 mM,
respectively. The antibacterial activities against food-poisoning causing bacteria were examined with 20-fold
concentrated culture supernatants from L. plantarum YK-9, and the antibacterial effects were clearly observed

against all the bacteria tested in this work.
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Fig. 1. Phylogenetic analysis of the isolate, YK-9 (@) and
related bacteria of the L. plantarum group based on
16S rRNA sequence comparisons.
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Table 1. Morphological and physiological characteristics of
the isolate, Lactobacillus plantarum YK-9

Morphological characteristics

Cell Shape Rod
Gram stain Positive

Physiological characteristics

Indole production
Glucose

Methyl red
Voges-Proskauer -
Starch hydrolysis -
Gelatin hydrolysis -
Catalase -
Oxidase

Simmon’s citrate +
H2S (KIA) -
Litmus milk (peptonization) -

+ +

+ : Positive reaction, - : Negative reaction.

Fig. 2. Scanning electron micrograph of Lactobacillus plantarum
YK-9.
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Fig. 3. Growth of the strain YK-9, measured as optical density
(O) and associated with the parallel formation of lactic
acid (@) and acetic acid (2A), and pH changes (H).
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Fig. 4. HPLC chromatograms of a mixture of authentic
standards, lactic acid and acetic acid (A) and of
culture samples of YK-9 at the beginning (B) and
after 12 hrs (C), 24 hrs (D) and 72 hrs of incubation
(E); peak 1, lactic acid; peak 2, acetic acid.
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Fig. 5. Antibacterial activity by 20-fold concentrated culture
supernatant from Lactobacillus plantarum, YK-9.
Paper discs soaked with the supernatants were
placed onto lawn plates of S. aureus (A), B. cereus
(B), L. monocytogenes (C), E. coli (D), E. faecalis (E),
S. enteritidis (F).
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