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Abstract — Bacteriocin-producing microorganisms were screened from raw milk and tested
their antimicrobial activities against Lactobactllus plantarum ATCC 8014 as target organism.
Antimicrobial substances isolated showed broad antimicrobial spectra against Gram positives
and negatives. Strain 1112-1 was selected as a test organism due to its highest antimicrobial
activity among the isolates. Antimicrobial substance produced by 1112-1 completely suppressed
the growth of Lactobacilius plantarum at 230 IU/m/ and showed 11% growth inhibition of E.
coli at 500 1U/ml level. The antimicrobial substance was found to be proteinaceous material
which was inactivated by carboxypeptidase, elastase, alpha amylase, amyloglucosidase, pronase,
protease 1V, alpha chymotrypsin, ficin, cellulase, phosphatase and lipase. The molecular weight
was estimated by SDS5-PAGE as 5,900. The isolate 1112-1 was identified as one of the related
strains of Lactococcus sp. The strain was different from Lactococcus lactis in the following chara-
cteristics: late positive in maltose and sucrose fermentation; positive in mannitol and salicin
fermentation; negative in lactose fermentation.
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Table 1. Comparison of specific growth rate and anti-
microbial activity of culture extracts of isolates

Strain  Activity* Growth Strain  Activity  Growth
rate rate
(cm) th-1) (cm) (h™ b

338-11 2.18 (.95
338-13 2,04 1.04
338-J11 2.15 0.93
1033-3 2.27 (.86
1112-3 2.29 0.88

338-12 1.93 1.14
338-J9 2.02 0.97
1033-1 2.17 0.82
1112-1 2.32 0.92
1112-4 2.15 0.84

*Diameer(mm) of inhibition zone against Lactobacillus
plantarum ATCC 8014 embedded on MRS agar plate
(20 m{ medium in petridish with 18 cin diameter)

Table 2. Effect of various enzyme on the antimicrobial
activity of Bacteriocin 1112-1

Enzyme 1112-1 Nisin
This study Ref.
Carboxypeptidase — — 4 *
Elastase — _ 4ok
Alpha amylase — ok
Alpha amylase + + nd
Amvloglucosidase — _ nd
Pronase — _ ok
Protease [V — — nd
Catalase + + nd
Alpha chymotrypsin — + o
Ficin — _ ok
Cellulase — — nd
Trypsin + + FE
Phosphatase - 4 |k
Lipase - 4 nd
Lysozyme + + nd

Activity was measured by disc assay method using Lac-
tobactilus plantarum ATCC 8014. Enzyme concentra-
tion: 200 umt/m/

Activity: 2561 IU/ml, {(—) means the loss of activity
*Hurst, A(1981)1%

**Carminati, et af. (1989)*, nd: not determined
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Fig. 1. Growth curve of Lacrobacillus plantarum at 35°C
as affected by culture extract of isolate 1112-1 (Acti-
vity: 230 IU/mi).
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Fig. 2. Growth curve of Escherichia coli K-12 at 37°C

as affected by culture extract of isolate 1112-1 (Acti-
vity: 500 IL//mb).
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Fig. 3. Mode of action of culture extract of isolate
1112-1 against Lactobacillus plantarum ATCC 8014 as
reflected by optical density at 600 nm (Activity: 2561
U/ mi).
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Fig. 4. SDS-PAGE patterns of MW markers and par-
tially purified bacteriocin 1112-1.

Lane 1,4: MW marker (LKB 1860-101) a, 16950; b,
14400; ¢, 8160; d, 2510

Lane 2, 3: Partially purified bacteriocin 1112-1 (Rete-

nate of MeOH/Acetone ppt on YM-2 membrane, cut-
off; 1000)
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Table 3. Differential charactenstics of the isolate 1112-1

Strain 1112-1 S. lactis
Gram reaction + +
Cell in chain and + +

pairs elongated
Catalase — —
Anaeracbiosis + k K
Growth at 10C + +
Growth at 42T - % %

Growth at 45C — —
Gas from glucose - —
Growth at pH 9.6 — —
Growth at 4.0% NaCl + +
Growth at 6.5% Na(Cl - —
0.1% Methyleneblue
Hippurate hydrolysis
Esculin hydrolysis — d
Arginine dihydrolase + +
Voges Proskauer — X ok
Acid from
Rhamnose — —
Sorbose — ¥ %
Mellibiose - -
Sorbitol - —
Trehalose — -
Ribose + +
Inulin — —
Mannose + * 3k
Raffinose — —
Arabinose - —
Mellezitose - % %
Lactose — +
Maltose + * +
Mannitol + —
Sucrose
Salicin + —
Galactose + * +
Fructose -+ * ¥ K

**. not determined, +*: late positive d: variable reac-
tion

7Fsted wbS-A131 3 Lactobacillus plantarum ATCC
8014l N8t inhibitions ZHE3SF A= Table 22}
o). & carboxypeptidase A(Bovine Pancreas), ela-
stase(porcine pancreas), alpha amylase(Asp. ory-
zae), amyloglucosidase (Rhizopus sp.), pronase{Stre-

plomyces griseus), protease IV(Streptomyces caespito-
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sus), alpha chymotrypsin(Bovine pancreas), ficin
(Fig tree latex), cellulase(Aspergillus niger), phos-
phatase(Bovine intestinal mucosa), lipase(Candida
cylindracea) ) 2&l8te] dht2lo] AMAE R alpha
amylase(human saliva), catalase(Aspergillus niger),
trypsin{Bovine pancreas), lysozyme(Egg white) o}
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