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Characterization of Bacteriocin Production by
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Abstract

A bacteriocin-producing strain, J-105, was isolated from Kimchi and identified as Lactococcus sp. The optimum
conditions for the bacteriocin production from the isolated microorganism were evaluated. For maximum yield of
bacteriocin from Lactococcus sp. J-105, the cell should be harvested at the early stationary phase and temperature, pH
and NaCl concentration should be 25T, pH 8.0 and without the addition of NaCl, respectively. Maltose should be
used as a carbon source and organic nitrogen such as polypeptone should be used as a nitrogen source for the best
yield. The bacteriocin from isolate was inhibitory against Acetobacter aceti, Bacillus subtilis and several strains of lactic
acid bacteria. The bacteriocin of J-105 was sensitive to pepsin, but stable for heat treatment. It was stable even at
autoclaving temperature for 15 min.
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Fig. 1. Antagonistic activity of Lactococcus sp. ]-105 over-
laid with Lactobacillus delbrueckii ssp. delbrueckii.
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Table 1. Taxonomical characteristics of the isolated
strain J-105

1. Morphological characteristics

Shape coccus
Cell size 2.0x2.0m
Mortility nonmortility
Gram stain positive

2. Cultural characteristics
Colonies circular, convex
Colony surface smooth
Colony colo white
Colony opacity opaque

3. Biochemical characteristics
Ammonia from arginine +
B -Glucosidase -
a -Glactosidase +
B -Galactosidase -

Alcaline phosphatase -
Pyroglutamic acid Acrylamidase -
N-Acetyl- 8 -Glucosaminidase test +
Glycyl-Tryptophane Acrylamidase test -
Catalase test -
Urease test -

B -Mannosidase test -
Hydrolysis of hippurate =
Hydrolysis of methyl-6-D-glucopyranoside -+
Fermentation Homofermentative
Growth 10T -
Growth 45T

Growth in broth with 4% NaCl

Growth in broth with 6.5% NaCl

Growth in milk with 0.1% methylene blue
Growth on 40% bile agar

Survive 60T for 30min

+ o4+ o+

+= homofermentative lactic acid bacteria® Lactococcuss:
o2 Hofgx gich B AFel A8 TAE 106 4
719] Lactococcus:2] EA4E 7EXA gIla, 2 9 Wi,
A AQ oAy 7hA] 54& FAVste] Bergeyd] Deter-
minative Bacteriology Manual #8337} Bergey$] Systematic
Bacteriology Manual Vol. 29} Wi ZEZ A7, Lac-
tococcus 02 =R o] Wl Lactococcus sp. J-1052H1
B arA
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Fig. 2. TEM(Transmission Electron Micrograph) of the
isolated strain J-105.
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% ¥ 6~12 N7HA F43) 2ojE T WiF 24 ATAA
pH 44~48& #X39H

£ Ad¥el A3 MRS sjAe] Sofsles &addl
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Fig. 3. Time course experiment of the cell growth, pH and
bacteriocin production of Lactococcus sp. J-105.
MRS broth used as culture medium. Cultivation
was carried out at 25C.
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Fig. 4. Effect of initial pH of the cell growth and bac-
teriocin production of Lactococcus sp. J-105.

116 / 47834

-300%?
',
E 8
g - 200 2
® 2
- -
: §
L 100 §
& 2
2
]
Q
-]
0 r . ;
0 10 20 30 40 50

Temperature (° C)

Fig. 5. Effect of temperature on the cell growth and
bacteriocin production of Lactococcus sp. ]-105.
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Table 2. Optimum condition for the bacteriocin production

Maltose 20
Polypeptone 20

Medium Magnesium sulfate 05
(%) M.aganes. sulfate 0.01
Dipotassium phosphate 0.2

Tween 80 01

pH 8.0
Temperature 25¢

16 hour

Culture time

Bacteriocin®l oMM % sidgd AR

pHQ/]- cioﬂ EH&]. o}x%x%
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Fig. 7. pH stability of the bacteriocin produced by Lac-

tococcus sp. J-105.

228 Lactococcus sp. J-1050) A AH8H= Bacteriocing] 54

Table 3. Heat stability of the bacteriocin produced by
Lactococcus sp. J-105

Temperature ~ Time  Bacteriocin activity (BU/ml)
4T 24 hour 3831.26
100C 1 hour 3966.50
110T 10 min 3310.96
121¢C 15 min 3677.85

ol #AHw ]-1057} AAk8l= bacteriocin #27F oluz}
Lactococcus lactis subsp. lactis bv. diacetylactis UL7200] A
&&= diacetin B{1] % 3§ autoclavingstel e dAlo] §A

He 44¢ dehild. webd, J1057h Ashe bac-

teriocing Ao A ¢HRE T Fo) 23 bacteriocin®] o
Bl ARE 2t dEeE & & U

Edvol he 9H8 4
J-1057} AAtslE bacteriocin®] EAo] BhE 944
dolr 7] YA zZ+F Fa|E 4} bacteriocing] 4
37°C, 2A7t ¥-S-A171 & bacteriocing] A& 4

ol

ox |ot QL‘ 12 ox
> B e ol wlo w

!

(a5
o

8} tHTable 4). 1 A3} Lactococcus sp. J-1057} Ak
bacteriocing trypsin, proteases} 72 peptide E—f'iH

o A LAE HhE, pepsindl] AT Ao
v EE53 A2S vyl tiRE 9 bacteriocin
gl o At Gl AN o]7] wRo] gud B A
o8] B =& Streptococcus sp. J-Clo]l <Jaf AatE=

=, r\o

Table 4. Effect of various enzymes on bacteriocin activity
of the Lactococcus sp. J-105

Enzyme Inhibitory activity
Control ++
a-Amylase + +

B -Amylase +++
Lysozyme +++
Trypsin ++
Lipase ++
Pepsin -
Protease +
Trypsinogen +

Lactobacillus delbrueckii ssp. delbrueckii was used halo was
expressed as the degree of inhibition as indicator strain.
Halo size: —, 0~ 0.05cm; +, 0.05~01cm; ++, 0.1~
0.25cm ; +++, 0.25~045cm ; + + + +, above 0.45cm
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Acetobacter aceti®] M= da 84S Heloy E
colio] WM e FoEA4E UehllA dstoh 10571 4
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Table 5. Inhibitory spectrum of bacteriocin from Lact-
ococcus sp. J-105 using agar well diffusion test

Strain Inhi‘?it'ory
activity
Acetobacter aceti IFO3281 ++
Bacillus subtilis ATCC21697 ++
Corynebacterium glutamicum ATCC13058 +
Escherichia coli ATCC9637 -
Lactobacillus brevis 1IFO13109 +
Lactobacillus casei KCRZ 1121 +++
Lactobacillus delbrueckii ITFO3534 +4++
Lactobacillus helveticus CNRZ 1096 ++
Lactobacillus helveticus CNRZ 1094 +
Lactobacillus plantarum ATCC10830 +++
Leuconostoc mesenteroides ATCC10830 +++
Pediococcus acidilactici KCTC 3101 +++

Streptococcus mutans ATCC25922 -

Lactobacillus delbrueckii ssp. delbrueckii was used halo was
expressed as the degree of inhibition as indicator strain.
Halo size: —, 0~0.05cm; +, 0.05~0.1cm; ++, 01~
0.25cm; + ++, 0.25~0.45cm; + + + +, above 0.45cm
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