J Korean Soc Food Sci Nutr
41(5), 721~726(2012)

Sk 2 F 4 428t 3] 7
http://dx.doi.org/10.3746/jkfn.2012.41.5.721

Z X0 ElE|2| A2 MASH= Laciobacilus sakei B162] E2] & EA BEA
oixie’ - ZxZ' - ol - el F - st
'EE0stn AZ3stn)
‘MSOistn sMETSE

Isolation and Characterization of a Bacteriocin—-Producing
Lactobacillus sakei B16 from Kimchi

Ji Eun Ahnl, Jin Kyoung Kiml, Hyeong Rho Leez, Hyun-Ju Eoml, and Nam Soo Han!’

IDept: of Food Science & Technology, Chungbuk National University, Chungbuk 361-763, Korea
“)Dept. of Agricultural Biotechnology, Seoul National University, Seoul 151-921, Korea

Abstract

Lactic acid bacteria (LAB) are able to secrete antimicrobial peptides called bacteriocins, which inhibit other
bacteria such as pathogenic microorganisms. Therefore, bacteriocin—producing starters can be used as natural
biopreservatives for various foods. The objective of this study was to screen and characterize bacteriocin—-pro-
ducing LAB from Kimchi and to investigate their applicability as a starter in Kimchi fermentation. To screen
bacteriocin—producing LAB, gram-positive and gram—negative bacteria were used as indicators. To measure the
antimicrobial activities of isolates, agar well diffusion assay method was used. According to the results, bacter-
iocin produced by Lb. sakei B16 showed antimicrobial activity against Listeria monocytogenes ATCC 19115,
Escherichia coli KCTC 1467, and Lactobacillus plantarum KTCT 3104. Furthermore, bacteriocin was very stable
after treatment with high temperature and high and low pH, but its effects were inhibited by treatment with
proteolytic enzymes such as trypsin, proteinase K, and a-chymotrypsin, revealing their bacteriocin-like pro-
tein—based structure. These results suggest that Lh. sakei B16 and its bacteriocin are good candidates as a func-—
tional probiotic and natural biopreservative, respectively, in fermented foods.
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Fig. 1. Antimicrobial activity of bacteriocin produced by Lb.
sakei B16 against indicators by agar well diffusion assay.
(A) Li. monocytogenes ATCC 19115, (B) E. coli KCTC 1467 and
(C) Lb. plantarum KCTC 3104.
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Enterococcus faecalis (AB681181)

Lactococcus lactis subsp. lactic (AB681295)
Leuconostoc citreum (AB681815)
Leuconostoc gelidum (AF175402)

Leuconostoc mesenteroides subsp. mesenteroides (AB596937)
Lactobacillus acidophilus (AB690249)
Lactobacillus plantarum subsp. plantarum (AB681638)

Fig. 2. Phylogenetic analysis of the isolate based on 16S rRNA gene sequences of other LAB.
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Fig. 3. Relationships between growth phase and antimicro-
bial activity of Lb. sakei B16 in MRS broth at 30°C. -, bac-
terial growth; B, antimicrobial activity (AU/mL).

Fig. 4. SEM images of indicators treated to bacteriocin pro-
duced by Lb. sakei B16. Left: Indicators of wild type, Right:
Indicators after treatment of bacteriocin. (A) Li monocytogenes
ATCC 19115, (B) E. coli KCTC 1467 and (C) Lb. plantarum KCTC
3104.
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Table 1. Antimicrobial spectrum of Lb. saeki B16 against
various microorganisms

Group Strains (‘g%%lltg)
Lb. brevis KCTC 3498 40
Lb. casei KCTC 3109 160
Lb. delbrueckii subsp bulgaricus 80
KCTC 3635
Lb. plantarum KCTC 3104 80
Enterococcus facalis KCCM 11729 80
Lb. acidophilus KTCT 3164 160
Gram (+) b .
bacteria . reuteri KCTC 3594 160
L. mesenteroides subsp. 80
mesenteroides ATCC 8293
B. subtilis KCCM 11315 320
B. cereus KCTC 1092 320
Staphylococcus aureus KCTC 1916 320
Li. monocytogenes ATCC 19115 160
Streptococcus mutans KCTC 3056 320
Salmonella Typhimurium 80
fram 0
E. coli KCTC 1467 160

The crude bacteriocin of Lb. sakei B16 was tested against the
15 indicator strains. The inhibitory spectrum included LAB and
the gram positive and negative pathogens.

AU: Activity was defined as the reciprocal of the highest dilu—
tion showing definite inhibition of the indicators and was ex—
pressed as activity units (AU) per milliliter (AU/mL).
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Table 2. Effects of various treatments on antimicrobial ac—
tivities of Lb. sakei B16

Li. mono—- Lb. plan- E. coli
Treatment cytogenes tarum KCTC
ATCC 19115 KCTC 3104 1467
60°C, 30 min 1.8 1.6 2.0
Heat 80°C, 30 min 14 14 1.8
100°C, 30 min 1.6 1.8 1.6
121°C, 15 min 1.6 1.2 1.8
pH 2 14 1.2 1.6
pH 3 14 1.2 16
pH 4 1.2 1.8 16
pH 5 14 14 14
pH pH 6 16 1.2 14
pH 7 1.6 1.2 1.2
pH 8 14 1.2 2.0
pH 9 14 14 1.8
a-Amylase 1.0 1.0 1.2
Lipase + 14 1.6

Enzyme Trypsin — — —
Proteinase K — - -
a-chymotrypsin — — —

—: no inhibition zone, +: positive inhibition (unit: cm).

M

Fig. 5. Agarose gel electrophoresis
result of the related sakacin P gene
of Lb. sakei B16. The primers were
designed based on the sequence of the
previously described gene cluster for
sakacin P (GenBank accession number
748542).
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