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Antibacterial Activity of Lactic Acid Bacteria Isolated from Kimchi
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Abstract: A survey was conducted on the isolation of lactic acid bacteria with antibacterial activity. Total 500 lactic acid
bacteria were isolated from kimchi and their antibacterial activity was tested against bacteria associated with acidification
and hygiene of kimchi, including Lactobacillus plantarum, Lactobacillus sakei, Pediococcus pentosaceus, and Escherichia
coli using a deferred method. Among them, 15 lactic acid bacteria isolated from kimchi showed antibacterial activity against
two or more indicator strains, and they were identified using a 16S rDNA sequence analysis. As a result, seven Lactobacil-
lus sakei, four Lactobacillus plantarum, one Lactobacillus paraplantarum, two Lactobacillus brevis, and one Leuconostoc
citreum were identified. These results suggest that those might be used to improve kimchi quality as a potential starter.
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Fig. 1. Antimicrobial activity of lactic acid bacteria isolated from kimchi using deferred method. Strain isolated from kim-
chi<Indicator strain>: (A)2-7 30<P. pentosaceus>, (B)2-7 28<P. pentosaceus>, (C)2-8 59<Lb. sakei 153>, (D)2-12 54<E.
coli>, (E)2-12 32<Lb. sakei 153>, (F)2-12 5<P. pentosaceus>.
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Table 1. Antimicrobial activity of lactic acid bacteria isolated from kimchi

Indicator strain

Strains Lb. sakei 153 Lb. sakei 154 P. pentosaceus Lb. plantarum E. coli
1363 +D + + + *
2-728 + + + + *
2-729 + + - - A
2-730 + ++ ++ ** *
2760 + ++ - * A
2-810 + + + - *
2-859 + + - - -
2872 + + - *) -
2-125 +t + + A N
2-12 24 + + + + )
2-1232 + - + - B
2-12 41 + ++ - + -
212 44 + + + *) -
2-12 53 + - A - -
212 54 + - - - A

DDegree of clarity of clear zone by growth inhibition : ++; strong inhibition, +; weak inhibition,

Table 2. Identification of lactic acid bacteria isolated from
kimchi by 16S rDNA sequencing

Strain No. Identification
1-363 Lactobacillus sakei
2-728 Lactobacillus sakei
2-729 Lactobacillus sakei
2-730 Lactobacillus sakei
2-7 60 Lactobacillus sakei
2-8 10 Lactobacillus sakei
2-8 59 Lactobacillus brevis
2-8 72 Leuconostoc citreum
2-125 Lactobacillus plantarum

2-12 24 Lactobacillus sakei
2-1232 Lactobacillus plantarum
2-12 41 Lactobacillus plantarum
2-12 44 Lactobacillus brevis
2-12 53 Lactobacillus plantarum
2-12 54 Lactobacillus paraplantarum
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slal ol dFSo 'E*H]a"; bactericin®] &A1& FA35}
FrgAo] B3 AF7} Bol

Hao 2012}4 Ao A B3 Lh,
sakei® 7% J%L%Hgﬁ ol ohgl a2 SRR
Asfste] W2 AsHAS Adual sid=d & Al
E. coli Adlso] 9l Aoz

RAEX} 7(45__,_ = /\li /\1.0401] ;J\C’V‘i H]—E]]E]O/\] AAE
1S E2lslal o] ZAF= 97-(Jung et al., 2009; Baek
et al., 20127} TFJsHAl AYPH[T. 7Ax)e] 9ol = Hf

—; negative inhibition.

Bzl Q.alo] tigk 77} A& o AeYE T %F:Eﬂ o=
AAZZRE E coli 5 W2 FYolvt #=3 whg
Z 213l Alujte] S0 7 THo] AlEE AL ukS
AL Aoz HriE)y] wjroltt AE Zxe] e 27}
Z7Vela FARA 78] Aol a7Hdl| wEl AXAZ
Aol ME ol2fd EAIHS i daly] 98 Ysko g uhy|
QAL A= SAF Z~EFE] Q] 7H”L°] s =3t

Ak 15401]*1 k=] 5 = %_] 71x],] /&uﬂfé Qo
I)e FF D E colis AR Asfstel 74X B
= A oP— e} FAlOl A RS FINA =
Ao ANt FF olF FFE0] Y PR
@94 3¢ okur) siste) PEedel BAl 2 ex.

=4
, G4 Aol mE rEEe] S Rk A7
E113]—(Jeong et al, 2011; Lee et al., 2011). T3}
ol st XA FHOoEH ZrFojof & x4
Estel 71 A8 Q@S ABsA ek

o FJU

S, l".:., 9 :
Jli“ rkﬂ f:"
nﬁ

(o]
=

kO

A Fzof| Jofhe det gt 48S JAlse
FIBAE A TE 7A2E A S A
o 7= wilFAA] 105025 E 2§ 50009712] o
E o E XY A= M BAT o= o4t
E|l= P pentosaceus, Lb. sakei, Lb. plantarum™} 9 - -
ZIRE 279 Fdse e ARSE Qs E
colidl Wt F S AHE 23, 27 30 757 e
Z]‘];f—zroﬂ =i ‘E‘}a A5 S-S UrE]rLﬂoq‘:} ARt
F=ol sl IF FadES e 150575 HEHo=
Asle] FAsh @-4—, Lb. sakei, Lb. plantarum, Lb. brevis,
Lb. paraplantarum, Leu. citreum®.2 ZYZ} A= TH



22 Curr. Top. Lactic Acid Bac. Probio., Vol. 2, No. 1 (2014)

B =52 AAIRAATA FoAATA(KEL301-4)2] X
ol 93| o]Fojxl Azl JRJYth.

I

I
o
rat

i

Klaver F and vander Meer R (1993) The assumed assimilation of
cholesterol Lactobacilli and Bifidobacterium bifidum is due
to their bile salt-conjugating activity. Appl. Environ. Micro-
biol. 59, 1120-1124.

Lim JH, Seo BJ, Kim JE, Chae CS, Lim SH, Hahn YS, and Park
YH (2011) Characteristics of immunomodulation by a Lac-
tobacillus sakei proBio65 isolated from Kimchi. Korean J.
Microbiol. Biotechnol. 39, 313-316.

Ko KH, Liu W, Lee HH, Yin J, and Kim C (2013) Biological and
functional characteristics of lactic acid bacteria in different
kimchi. J. Food Sci. Nutr. 42, 89-95.

Lee CW, Ko CY, and Ha DM (1992) Microfloral changes of the
lactic acid bacteria during kimchi fermentation and identifi-
cation of the isolates. Kor. J. Appl. Microbiol. Biotechnol. 20,
102-109.

Lee KH and Lee JH (2011) Isolation of Leuconostoc and Weis-
sella species inhibiting the growth of Lactobacillus sakei from
kimchi. Kor. J. Appl. Microbiol. Biotechnol. 39, 175-181.

Byun MW, Cha BS, Kwon JH, Cho HO, and Kim WJ (1989) The
combined effect of heat treatment and irradiation on the inac-
tivation of major lactic acid bacteria associated with kimchi
fermentation. Korean J. Food Sci. Technol. 21, 185-191.

Lee KH and Byun MW (2007) Quality changes of kimchi manu-
factured with sanitized materials by ozone and gamma irradi-
ation during storage. J. Korean Soc. Food Sci. Nutr. 36, 216-
221.

Kim DH and Hahn YS (2003) Effect of addition of ethanol and
organic acids on the quality of mul-kimchi. J. East Asian
Soc. Dietary Life. 13, 305-312.

So MH, Shin MY, and Kim YB (1996) Effects of psychrotrophic
lactic acid bacterial starter on kimchi fermentation. Korean
J. Food Sci. Technol. 28, 806-813.

Cho Y and Rhee HS (1991) Effect of lactic acid bacteria and tem-
perature on kimchi fermentation (I1). Korean J. Soc. Food Sci.
7, 89-95.

Yang EJ, Chang JY, Lee HJ, Kim JH, Chung DK, Lee JH, and
Chang HC (2002) Charaterization of the antagonistic activity
against Lactobacillus plantarum and induction of bacteriocin
production. Korean J. Food Sci. Technol. 34, 311-318.

Moon GS, Kang CH, Pyun YR, and Kim WJ (2004) Isolation,
identification, and characterization of a bacteriocin-produc-
ing Enterococcus sp. from kimchi and its application to kim-
chi fermentation. J. Microbiol. Biotechnol. 14, 924-931.

Cha DS and Ha DM (1996) Isolation of Leuconostoc mesenteroi-
des subsp. mesenteroides DU-0608 with antibacterial activ-
ity from kimchi and characterization of its bacteriocin. J. Mi-
crobiol. Biotechnol. 6,270-277.

Ahn C and Stiles ME (1990) Plasmid-associated bacteriocin pro-
duction by a strain of Carnobacterium piscicola from meat.
Appl. Environ. Microbiol. 56, 2503-2510.

Altschul SF, Madden TL, Schiffer AA, Zhang J, Zhang Z, Miller
W, and Lipman DJ (1997) Gapped BLAST and PSI-BLAST:
anew generation of protein database search programs. Nucleic
Acids Res. 25, 3389-3402.

Burdock GA and Carabin IG (2004) Generally recognized as safe
(GRAS): history and description. Toxicol. Lett. 150, 3-18.

Tagg JR, Dajani AS, and Wannarnaker LW (1976) Bacteriocins
of gram-positive bacteria. J. Bacteriol. 40, 722-756.

Cho YR, Chang JY, and Chang HC (2007) Production of -ami-
nobutyric acid (GABA) by Lactobacillus buchneri isolated
from kimchi and its neuroprotective effect on neuronal cells.
J. Microbiol. Biotechnol. 17, 104-109.

Kim HT, Park JY, Lee GG, and Kim JH (2004) Isolation of a bac-
teriocin - producing Lactobacillus sakei strain from kimchi.
J. Korean Soc. Food Sci. Nutr. 33, 560-565.

Park JH, Oh DH, and Chung HY (2012) Antimicrobial activity of
Lactobacillus sakei J4 isolated from Korean dongchimi and
its probiotic properties. J. Food Eng. Prog. 16, 122-128.

Ahn JE, Kim JK, Lee HR, Eom HJ, and Han NS (2012) Isolation
and characterization of a bacteriocin-producing Lactobacil-
lus sakei B16 from kimchi. J. Korean Soc. Food Sci. Nutr.
41, 721-726.

Jung SU, Choi JI, Joo WH, Suh HH, Na AS, and Cho YK (2009)
Characterization and purification of the bacteriocin produced
by Bacillus licheniformis isolated from soybean sauce. J.
Life Sci. 19, 994-1002.

Baek H, Choi MS, and Oh KH (2012) Characterization and anti-
bacterial activity of Lactobacillus casei HK-9 isolated from
Korean rice wine, Makgeolli. J. Biotech. Bioeng. 27, 161-166.

Jeong SY, Park CS, Choi NS, Yang HJ, Kim CY, Yoon BD, Kang
DO, Ryu YW, and Kim MS (2011) Characteristics of bacte-
riocin produced by Lactococcus lactis ET45 isolated from
kimchi. J. Microbiol. 47, 74-80.

Lee JW, Han SM, Yun BH, and Oh SJ (2011) Characteristics and
partial purification of a bacteriocin produced by Pediococcus
damnosus JINU 534. J. Food Sci, 31, 952-959.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


