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An antimicrbial substance-producing microorganism was isolated from soil samples. Based of the taxonomic
characteristics of its morphological, cultural, physiological properties and 16s rRNA sequence alignment, this
microorganism was identified as Pseudomonas aeruginosa, and we named Pseudomonas aeruginosa EL-KM. The
optimal culture condition for production of antimicrbial substance was 1% mannitol, 0.4% yeast extract, 0.5%
NaCl, 0.2% K;S0, 100xM MgSO4 - 7H,0, 10 M CaCly - 2H,O, 1p¢M FeSOs - 7TH,0, 1M MnSOy -
4-5H,0, initial pH 7 and 200 rpm at 30°C. The purification of the antimicrbial substance was performed by
silica gel column chromatographys, and fraction with TLC Rr 0.77 value represented good antimicrobial activity.
The crude antimicrbial substance was stable within a pH range of 3-10 and temperature range of 4°C-121T
autoclaving. This crude antibacterial substance acted as bacteriolytic agent against Vibrio cholerae non-Ol ATCC
25872, and also exhibited excellent properties, when the substance was demonstrated against many other
gram-positive, gram-negative bacteria, yeast and fungi.
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Table 1. Effect of carbon sources on the production of

antimicrobial ~substance by P. aeruginosa

EL-KM
Carbon source Growth Inhibition rate

(1%) (ODsonm) (%)
Glucose 1.023 388
Fructose 0.892 389
Glycerol 1.026 38.2
Sucrose 0.766 318
Starch 0.719 353
Mannitol 097 41.7
Galactose 0.905 345
Lactose 0.814 3H2
Lanvan 0.833 330
Maltose 0.883 33.0
D-Mannose 0.815 249
D-Sorbitol 0.663 31.8
Inositol 0.941 29.3
Inuline 0.923 2711
L-Arabinose 0.892 3H.3
Soy bean oil 0.750 23.3
Control 0.686 34.7
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Table 2. Effect of nitrogen sources on the production of

antimicrobial  substance by P aeruginosa
EL-KM
Nitrogen source Growth Inhibition rate

(0.2%) (ODriginm) (%)
KNO; 0.148 25.3
NaNO, 0.066 212
NaNO; 0.118 193
NHNO4 0.170 234
NH,(CI 0.156 40
NH4H.PO4 0.297 -11.3
(NH4)2S04 0.174 09
(NH,):HPOq4 0.638 282
Urea 0.041 -156
Yeast extract 2.943 57.0
Malt extract 0.281 30
Beef extract 1.260 345
Tryptone 0.975 554
Bactopeptone 0.638 3H6
Polypeptone 1.278 52.9
Control 0.034 104

Table 3. The optimal medium composition and condition

Mannitol 1.0 %
Yeast extract 04 %
NaCl 05 %
K2S04 02 %
MgSO, - TH:0 1002 M
CaCl, - ZH:0 10uM
FeSO, - 7TH,0 1uM
MnSO; - 4~5H.0 1M
Initial pH 70*02
Temperature 30T
Agitation 200 rpm

z ¥, &5 A< chloro-
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AA L Bo|RE= oottt Wik Rf 0.77 fraction®
E3Ao| P ageruginosa EL-KMo] A4tsf Y& F8
& HAYgpEA2 B3ty

N
ol

iz
y o



Pseudomonas aeruginosa EL-KMdl| |3+
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1 I 20
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Time (days)

Fig. 1. Time course of cell growth and production of
antimicrobial  substance by  Pseudomomas
aeruginosa  EL-KM at optimum culture
condition.

Symbols ; - - Cell growth
- m — Inhibition rate
-a- pH
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Table 4. Physicochemical properties of crude anti-

microbial substance from P. aeruginosa
EL-KM
Nature Yellow powder
TLC R value® 0.77
Absorption maxima(nm) in CHCly 253, 368

* Silica gel plate(Merck)
Solvent system : chloroform-methanol(1:1)

17411]5-] SLT]-U
50T, 75T, 100C°1W 607t
Ast ol FErgyele obFU ogfsk-%
grom 110T 10%, 121T 158 e= utoclaveﬂoﬁ

g4 FAGE Aow Jet & gRede
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Temperature (°C)

Fig. 2. Effect of temperature on the crude anti-
microbial substance stability.
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20 1
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Fig. 3. Effect of pH on the crude antimicrobial
substance stability.

36 gaEde] 37 HE

Vibrio spp. 3TFE o R sto] & grEd
L) ]J_—,Xi]iE(MIC)E T3 A, V. cholerae
non-0O1 ATCC 25872+« 2ug/md, V. parahemolyticus
ATCC 17802 2ug/mé, V. vulnificus ATCC 27562
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Fig. 4. Cell growth of V. cholerae non-01 ATCC
25872 with and without antimicrobial

substance. Arrow indicates the point of
treatment with antimicrobial substance.

Symbols : - ®-; no antimicrobial substance
treatment ; - ®-; antimicrobial substance
treatment.
12
107 (C)
_ Fig. 6. Electromicrographs of V. cholerae non-Ol
z 81 ATCC 25872 untreated(AC) and treated(BD)
& . with antimicrobial substance.
s
H 4 N AERLS et Ao yeiwth Ty B g
— b .
TEd AYAFFA P aeruginosa EL-KM3 P.
2 aeruginosa ATCC 154420+ @ir#Al S ol
. orokth(Table 5, Fig. 7).
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0 4 8 12 16 20 24 4. 74 2
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25872. Symbols : -e-; no antimicrobial
substance treatment -®-; antimicrobial
substance treatment. CFU, colony-forming
units.
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Pseudomonas aeruginosa EL-KMel| 23+ 8431313 34232

Table 5. Antimicrobial activity of crude antimicrobial
substance” from P. aeruginosa EL-KM

Organisms Inhibitory activity”™

Vibrio cholerae non-O1 ATCC 25872
Vibrio mimicus ATCC 33653

Vibrio fluviafis KCTC 2473

Vibrio furnissii

Vibrio alginolyticus

Vibrio parahemolyticus ATCC 17802
Vibrio vulnificus ATCC 27362

Vibrio harveyt KCTC 2717

Vibrio ordalil KCTC 2724

Vibrio campbellii KCTC 2716
Pseudomonas aeruginosa EL-KM -
Pseudomonas aeruginosa ATCC 15442
Pseudomonas fluorescens 1AM 12001
Pseudomonas cepecia

Escherichia coli ATCC 25922

Klebsiella pneumoniae ATCC 4332
Bacillus subulis ATCC 6633
Staphylococcus aureus ATCC 6538
Staphylococcus epidermidis ATCC 12228
Proteus vulgaris ATCC 13315
Sacharomyces cerevisiae

Aspergifius niger ATCC 9642

Rhizopus oryzae +
Trichoderma harzianum KCTC 6504

" Paper disc contains 20zt of crude antimicrobial substance

{40/ m).
" no visible inhibition(Omm), +; weak(0~ 15mm)
++; strong{15~25mm), +++; very strong{25mm~)

=T
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i)

(a)

(D)

Fig. 7. Photographs of paper disc antimicrobial test of
crude antimicrobial substance against £ coli

©

ATCC  25922(A), Staphylococcus — aureus
ATCC 6538(B), Saccharomyces cerevisiae(C)
and Aspergillus niger ATCC 9642(D).
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