FIHEERUA AL0F A5E
Korean J. Biotechnol. Bioeng.
Vol. 10. No. 5. 553-560(1995)

) 2] - ol A

*

b m o)

dEF

F2) & Lactobacillus sp. KJ-5]

SN

g}
3t

3,

= E
54
fd 4
@3 vol sty 2434

Antrbacterial Activity of Lactobacillussp. KJ-35
Isolated from Pig Feces

Kyong-Jun Park* and Yeon-Woo Ryu'

Department of Biotechnology, College of Engineering, Ajou University, Suwon 441-749, Korea
*Bayer Vetchem(Korea), Ltd.

ABSTRACT

A lactic acid bacteria producing antibacterial substance was isolated from pig feces. This strain was
idendified as a genus Lactobacillus, through its morphological, cultural and physiological characteristics.
Lactobacillus sp. KJ-5 isolated showed the strong inhibitory effect on the growth of Salmonella paratyphi.
The production of antibacterial substance was growth associated form during the batch culture of Lac-
tobacillus sp. KJ-5 and the maximum production was obtained at the culture temperature of 37°C as
well as optimum temperature of cell growth. The antibacterial activity of the filtrate of culture broth
was decreased by adjusting the pH 6.2 and was not affected by catalase treatment. The antibacterial
substance was partially purified by methanol and acetone extraction, which exhibited three spots in the
thin-layer chromatography and one of them showed an antibacterial activity. This substance also
showed the maximum absorption of UV at 270nm and an antibacterial activity was completely inacti-

vated by the treatment of proteolytic enzymes.
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Table 1. Morphological and cultural characteris-
tics of strain KJ-S and Lactobacillus

plantarum.
Characteristics Strain KJ-5 L. plantarum

Free cell

Cell shape Rod Rod

Arrangement Single Single or short chain

Size(um) 05~07X3~4  09~12X3~8

Gram stain + +

Mortility - -

Spore formation - =
Colony on MRS agar

Form Circular Circular

Color White White

Elevation Convex Convex

Margin Entire Entire

Opacity Opaque Opaque

g f¥go #F5L E colio] st grade
el glom, o]Fof| 4 Strain KIJD1-103 KJD2-
57v 7+& 24¢ ebigich vk S, paratyphi, S.
aureus R B. subtilisel] tha}o] FFZ AL Jeju|=
23 27 1A, 874 2 3707) 2elEedch, e
S. aureuss} B. subtilisol] i3t 742 MHEL o)
§ ko, wh] Strain KJ-57Fo] S. paratyphiol
thated AR Z7)7F ZA ebdl gepiy
2 dFdide AW HUdF o= 4HA S para
typhicdll A&-AAge] =717t =2 A el KJ-5 &
FE HETAH o AUsle] o] FFY 43 78
A e FEEAY FEA EAddTel ol &atnt).
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S. paratyphiol 738t 784S el = Strain
KJ-59 54 23 Fejehd 2 sjokatd ENE
< L. plantarum} v)28k H3}2 Table 1] vehy
act. A#AFe) A strain KJ-5+& L. plantarum3t
S gram 4e] BFoE AL B4
horl $540 917, colony Was| WHo
EWE Feo] glalch vk cell sizes L. plan-
tarum Rtk oF7b 2hgict.

Strain KI-5¢) Aejetd 541 o shis S48
Bergey’s manual(27)2 ¥&] & L. plantarume
EA3 vk AP A2 Table 29 Table 39 1}
shieleh. 4@ ATeIA KI5 7o) 452xeh pH
Mole 27t 15C~45C 9 pH 35~pH 95 slo
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Table 2. Physiological charateristics of st-
rain KJ-5 tested and L. plantarum
of Bergey’s manual.

Characteristics Strain KJ-5 L. plantarum

Temperature range for growth ~ 15C~45C  No growth at 45C
pH range for growth 3.5~9.5 NT
NaCl tolerance for growth <8% NT
Gas from glucose - -
Catalase test - -
Milk reaction - -

Reduction + +
Peptonization - -
Acid curd + +

Hydrolysis of gelatin = -
Nitrate reduction - -
Formation of indole - -

NT : No tested

Table 3. Fermentation of sugars by strain
KJ-5 and L. plantarum of Bergey’s
manual.

Sugars Strain KJ-5 L. plantarum

+
(=9

Arabinose
Cellobiose
Fructose
Galactose
Gluconate
Glucose
Lactose
Maltose
Mannitol

B e S S S A

Mannose

T T S S

Raffinose

|
|

Rhamnose
Ribose

Sorbitol -
Starch

+ 4+ 1+
Z
Z o+ o+

Sucrose
Xylose = d

NT :No tested. d:11~89% strain positive.

+ :Positive reaction. — : Negative reaction.

], 8% (w/v)2l NaCl ¥ %712 o] AAtH o]
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Catalase ¥}-3-2 &AJo)11, glucose BB gas A
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Fig. 1. Profiles of cell growth (@), pH (A) and
antibacterial activity (ll) during the batch
culture of Lactobacillus sp. KJ-5 on MRS
liquid medium.
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Fig.2. The cell growth(@®) and antibacterial
activity(ll) after 24 hours culture under
various culture temperatures.
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Fig. 4. Photography of inhibition zone of S.
paratyphi by the partially purified anti-
bacterial substance.
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Fig. 5. The growth of S. paratyphi in trypticase soy
broth medium without(@®) and with(A)
the partially purified antibacterial sub-

stance.
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Fig. 6. Thin-layer chromatogram of the partially
purified antibacterial substance.

Table 4. Effect of the treatment of proteolytic en-
zymes on the antibacterial activity of
partially purified antibacterial sub-

stance.
Proteases Control Bacterial Protease @-chymotrypsin
Activity(mm) ~ 16.2 0 0
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KJ-57} AAgh F2A4 A" SdEAdo] ) HUA
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