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Purification and Properties of Bacteriocin Produced
by Lactococcus sp. 1112-1

Choi, Shin-Yang*, Sang-Ho Lee, In-Seon Lee, Jin-Young Yoo,

Kun-Sub Chung and Young-Jo Koo
Microbiology Laboratory. Korea Food Research Institute, Banwol, Kyounggr 445-820, Korea

Abstract — Purification of the bacteriocin from Lactococcus sp. 1112-1 was achieved by succes-
sive column chromatography on CM-Sephadex C-25 and Sephadex G-50, starting from cell
disruption broth. 16.2% of the initial activity was recovered after this purification step and
it was shown 123-fold increase in purification. Purified bacteriocin was shown a single band
on SDS-polyacrylamide gel electrophoresis. This substance was rather stable at heat treatment
and alkaline pH relatively. The residual antimicrobial activity was 38% when the bacteriocin
was treated by heat at 100C for 60 min. And 23% of the activity remained at pH 8.0 after
standing for 48 hr. The amino acid composition of purified bacteriocin was made up 26 residues.
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Fig. 1. Elution profile of purified bacteriocin on CM-
sephadex C-25 column chroematography.
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Fig. 2. Elution profile of purified bacteriocin on Sepha-
dex G-50 gel filtration.

Table !. Purification of bacteriocin produced by Lactococcus sp. 1112-1

Purification Total Total Specific Fold of Yield
step activity(IU) protein{mg) activity(IU/mg) purity (%)
HCl-Heat treatment 2,169,480 20,149 107.7 1.0 100
Acetone ppt. 1,135,360 641.3 1,770.0 16.4 52.3
Ion exchange 499,610 33.7 14,825.0 1376 . 23.0
CM-sephadex C-25
Gel filtration 352.119 26.6 13,228.0 123 16.2

Sephadex G-50
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Fig. 3. SDS polyacrylamide gel electrophoresis of puri-
fied bacteriocin after silver stained.

Lane B, purified bacteriocin; lane N, standard nisin
(Nisaplin, Aplin & Barret Co.); lane M, molecular wei-
ght markers (I.LKB Pharmacia 80-1129-83:16950, 14400,
8160, 6210 and 2510 daltons)
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Table 2. Effect of heat treatment on the antimicrobial

activity of purified bacteriocin from Lactococcus sp.
1112-1°

Treatment Clear zone Relative
(C) size (mm?Y activity (%)
4 2504 100
30 219.8 87.8
50 2124 84.8
70 190.7 76.2
100 950.8 38.3

?Purified bacteriocin was treated at each temperature
for 60 min.

*Clear zone size=Total clear zone size—paper disc
size.

Table 3. pH stability on the antimicrobial activity of
purified bacteriocin from Lacrococcus sp. 1112-1°

Clear zone size (mm?)’ Relative activity (%)

pH
4C 25T 4C 25C
2.0 246.7 208.9 100 84.7
4.0 201.6 150.1 81.7 60.8
6.0 201.6 119.0 81.7 48.2
7.0 201.6 122.1 81.7 49.5
80 219.8 79.5 89.1 32.2
10.0 187.4 93.1 76.0 37.7

“Purified bacteriocin was treated at each pH for 48 hr.
*Clear zone size=Total clear zone size—paper disc
size.
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Table 4. Amino acid composition of purified bacteriocin produced by Lactococcus sp. 1112-1

|

Residues Most probable residues per mol
Amino acid per mol
Purified Diplococcin®* Nisin* Subtilin®
bacteriocin |
Aspartic acid 0.8 1 4 1 1
Threonine 04 2
Serine 0.8 1 5 1
Glutamic acid 0.9 1 6 3
Proline 0.7 1 3 ] 1
Glycine 14 1 9 3 2
Alanine 0.8 1 4 2 1
Cysteine 0.2
Valine 04 3 1 1
Methionine 0.8 1 1 2
Isoleucine 0.6 1 1 3 1
Leucine 0.6 1 3 2
Tyrosine 0.2 1
Phenvlalanine 0.3 1 1
Histidine 12.7 13 1 2
Lysine 2.8 3 3 3 3
Arginine 1.1 1 2
Tryptophan 1 1
Ornithine 1
Lanthionine 1 1
B-Methyl lanthionine 4 4
Dehydrobutyrine 1 1
Dehydroalanine 2 2 -
2. residues 26 51 29 27
Mol. wt. 2,800 5,300 3,350 3,320

*Data from Davey (12)
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