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Purification and Biological Characteristics of Bacteriocin-like
Substance Produced by Lactobacillus buchneri KLLDS1.0364

GONG Han-Sheng MENG Xiang-Chen”  LIU Hong-Juan

(Key Laboratory of Dairy Science, Ministry of Education, Food Science & Technology College,
Northeast Agricultural University, Harbin 150030)

Abstract: The purpose of this study is to obtain effective and stable bacteriocin-like substance from lactic
acid bacteria. Lactobacillus buchneri KLDS1.0364, which was isolated from fermented cream, a traditional
dairy product in Inner Mongolia, could produce bacteriocin-like substance. The bacteriocin-like substance
produced by KLDS1.0364 was partially purified and the characteristics were studied. The bacteriocin-like
substance was purified by SP-Sepharose fast flow cation exchange chromatography. The molecular weight
of the bacteriocin-like substance was 21.6kD, as determined by tricine-SDS-PAGE. The bacteriocin-like
substance remained stable after 30 min at 121°C and after 2 h of incubation during pH 2~10. Complete inac-
tivation of antimicrobial activity was observed after treatment of the bacteriocin-like substance with several
proteinases. Treatment with catalase and a-amylase did not result in any changes of antimicrobial activity.
The mode of action of the bacteriocin-like substance is bactericidal. It exhibited a broad spectrum of antago-
nistic activity against various species of Gram-positive bacteria, Gram-negative bacteria and fungi.
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Table 1 Effect of antimicrobial activities of bacterocin-like substance produced by KL.DS1.0364 on indicators

( : mm)
Antimicrobial activity (the diameter of the inhibition zones: unit mm)

Strain
S. aureus B. subtilis L. monocytogenes P. fluorescen E. coli Salmonella
KLDS1.0364 13.69+0.47 10.23+0.10 9.924+0.14 9.19+0.62 9.08+0.11 10.55+0.25
6.0 mm+0.2 mm 50 uL

Note: Wells (6 mm+0.2 mm) were filled with 50 pL of cell-free culture supernatant.

2.2 kRN T2 2, 7 ( 25 mL)
, ( ;
) , (D , ,
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X ( ), R?=0.9898 1L ,
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0 L L L L L ! Fig. 2 Cation-exchange chromatogram of the active bacterio-
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MR BN 2L, mm) gel (215 nm).
1 * — = N
Fig. 1 Activity assay standard curve 24 EHEEHDFEHN
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Table 2 Purification of bacteriocin-like substance produced by KLDS1.0364

(1) i t(lm . ) s (I'Ifq/mg) Multiple of o
ota .. pecific ultiple o .
paohe Volbit () protein (mg) Lot vty (8) activity (IU/mg) purification Yield ()
1000.00 22033.40 28961.30 1.31 1.00 100.00
Cell-free supernatants
. 25.00 4904.25 21043.00 4.29 3.27 72.66
Crude extraction
. 25.00 220.25 12009.25 54.53 41.63 41.98
Pure extraction
kD KLDS1.0364
45.0— s
35.0— s K o
26.0—
L UGES
20.0— S
144— W

3 KLDS1.0364
Fig. 3 Tricine-SDS—-PAGE of bacteriocin-like substance pro-
duced by KLDS1.0364

4 KLDS1.0364

’ 80 , 30min Fig. 4 The sensitivity of bacteriocin-like substance produced
, by KLDS1.0364 to proteinase
, KLD810364 : PEP- N TRY - N CHY- 5 PAP
( 3) s K= K,
Note: PEP-pepsin; TRY-trypsin; CHY-a-chymotrypsin; PAP-papain;
pH2.0~pH10.0 , ATCC25923 K-proteinase K, Middle-control.
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3 KLDS1.0364 pH
Table 3 Factors affecting the antimicrobial activity of bacterocin-like substance produced by KLDS1.0364
( : mm)
Antimicrobial activity (the diameter of the inhibition zones: unit mm)
_ KLDS1.0364 PH KLDS1.0364 (1mg/mL) KLDS1.0364
Temperature+Time pH value Enzyme (1mg/mL)
13.53+0.58 pH 2.0 31.55+0.21 14.48+0.06
Room temperature Control
60  10min 13.20+0.40 pH 3.0 29.2540.53 . -
Pepsin
60  30min 12.92+0.42 pH 4.0 28.74+0.48 . -
Trypsin
80  10min 12.17+0.35 pH 5.0 21.43+0.73 . -
Papain
80  30min 12.32+0.82 pH 6.0 12.52+0.51 . K -
Proteinase K
100  10min 12.62+0.37 pH 7.0 9.59+0.18 & . -
o-Chymotrypsin
100 30min 20.13+0.59 pH 8.0 10.73+0.85 14.41+0.39
Catalase
121 10min 21.76+0.65 pH 9.0 11.67+0.41 “ 14.46+0.26
a-amylase
121 30min 21.84+0.74 pH 10.0 13.63+0.35
6.0 mm+0.2 mm 50 uL “
Note: Wells (6 mm=+0.2 mm) were filled with 50 pL of cell-free culture supernatant, “—"no inhibitory zone observed.
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Fig. 5 Effect of bacterocin-like substance produced by KLDSI. > nisim pH
0364 on non-growing cells of S. aureus ATCC25923 , pH7 , [13]
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4 KLDS1.0364

Table 4 Antimicrobial spectrum of bacteriocin-like substance pruduced by KLDS1.0364

Indicator strain Strain number AnFlrplcroblal Indicator strain Strain number Antlmu.:rq-
activity bial activity
KLDS3.0203 KLDS1.0409 —
S. thermophilus L. brevis
. . KLDS4.0303 . KLDS1.0405 -
Lc. lactis subsp. lactis L. buchneri
KLDS4.0316 KLDS1.0406
Lc. lactis subsp. cremoris L. buchneri
KLDS6.0316 KLDS1.0385
E. faecalis L. rhamnosus
KLDS6.0319 KLDS1.0359
E. faecalis L. rhamnosus
KLDS6.0332 KLDS1.0321 -
E. faecium L. coryniformis ssp.coryniformis
. KLDS6.0333 . . . . KLDS1.0449
E. faecium L. coryniformis ssp.coryniformis
KLDS1.9201 KLDS1.0442 -
L. delbrueckii subsp. bulgaricus L. alimentarius
. . KLDS1.0324 - . . KLDS1.0378 -
L. delbrueckii subsp. delbrueckii L. alimentarius
KLDS1.0325 ATCC25923
L. delbrueckii subsp. delbrueckii S. aureus
KLDS1.0380 /
L. acidophilus S. aureu
. . KLDS1.0327 /
L. acidophilus M. luteus
KLDS1.0319 /
L. casei B. subtilis
. KLDS1.0415 . NICPBP
L. casei Listeria monocytogenes 54002
KLDS1.0201 ATCC25922
L. paracasei E. coli
KLDS1.0407 As 1.8202
L. casei subsp. casei P. fluorescens
KLDS1.0314 - ATCC14028
L. plantarum Salmonella
KLDS1.0317 - /
L. plantarum S .ellipsoideus
KLDS1.0340 - / -
L. acetotolerans Rhodotorula
KLDS1.0346 - /
L. acetotolerans A. niger
. KLDS1.0408 - /
L. brevis P. glaucum
Lw o e S
Note: “ ” clear inhibitory zone observed; “—"no inhibitory zone observed; “/” no strain numers.
KLDS1.0364 pH2~10 K
b 2 b
Todorov  Dicks!'¥ 8 ,
K
b
KLDS1.0364 KLDS1.0364
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