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Characterization of an Antimicrobial Substance-producing Pseudomonas sp. BCNU 2001. Yang, Uk
Hee, Hye Jung Choi, Cheol Soo Ahn', Yong Kee Jeong?, Dong Wan Kim?, and Woo Hong Joo*. Interdis-
ciplinary Program in Biotechnology & Department of Biology, Changwon National University, Changwon 641-
773, Korea, 'Cho-A Pharm. Co. LTD., Haman-kun 637-810, Korea, 2Department of Biotechnology, Dong-A Uni-
versity, Busan 604-714, Korea, *Department of Microbiology, Changwon National University, Changwon 641-
773, Korea — Strain BCNU 2001 was isolated from soil samples collected from Tea-baek Mountain area. The
biochemical characteristics and 16S ribosomal RNA gene sequences of the isolate revealed that the strain
belonged to the Pseudomonas aeruginosa. The supernatants had an antimicrobial effect on various kind of
bacteria and fungi. Especially BCNU 2001 was able to greatly inhibit the growth of Micrococcus luteus, Pro-
teus mirabilis, Proteus vulgaris, and Aspergillus niger, and its inhibition zone was measured as 18.5 mm
against Micrococcus luteus, 19.0mm against Proteus mirabilis, 17.0mm against Proteus vulgaris, and 13.5
mm against Aspergillus niger, respectively. Hexane and dichloromethane extracts of BCNU 2001 exhibited
significant activity against bacteria, and dichloromethane and ethylacetate extracts showed significant activity
against fungi. Pseudomonas strain BCNU 2001 was also determined to have antimicrobial peptide against var-
ious microorganisms including Gram positive bacteria, Gram negative bacteria and fungi. The obtained results
may provide preliminary support for the usefulness of Pseudomonas strain BCNU 2001.
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Table 1. Differential characteristics of strain BCNU 2001 in
comparison with related Pseudomonas aeruginosa.

Pseudomonas
aeruginosa
ATCC 101457

BCNU

Growth characteristic 2001

Colony morphology
Margin Undulate Lobate
Elevation Flat Flat
Surface Smooth Smooth
brown translucent
Gram!s reaction - -
Shape Rods Rods

Pigment

Growth at temperature (°C)
25 + +
37
45 + -

Growth at pH

+
+

O 0 3 N U B~
+ o+ 4+ o+

10 - -

Growth on NaCl (%)
2
5
6
7
8

Production of Amylase
Protease

+ o+ o+ o+

Oxidase

o+ o+

Gelatinase
Catalase -
Urease

Egg-yolk lecithinase
Nitrate reductase

+ o+ o+
1

H,S production - -
Methyl red test - -
Growth on MacConkey agar +
Utilization of Dextrose +
Maltose +
Mannose - -
Rhamnose - -
Lactose -
Citrate +
Mannitol +
Raffinose -
Sucrose - -
Trehalose + -
Xylose - -
Fructose + +
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Table 1. Continued.

Pseudomonas
Growth characteristic BENY aeruginosa
2001 ATCC 101457
Glycerol + +
Galactose - -
Starch - -
Reference This study  This study, 19

+, enzyme or (metabolic) reaction present; -, enzyme or (metabolic)
reaction not present; D, differs among species.
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Fig. 1. A phylogenetic tree, showing the position of Pseudomonas sp. BCNU 2001 among the Pseudomonas species.



Table 2. Antimicrobial activity of Pseudomonas sp. BCNU 2001
against test bacteria.

Microorganisms Zone of inhibition (mm)

B. subtilis 10.0+£0.71
M. luteus 18.5+£0.46
S. aureus 13.0+0.42
E. coli 8.0+0.36
P. mirabilis 19.0+£0.31
P, vulgaris 17.0+0.45

Table 3. Antifungal activity of Pseudomonas sp. BCNU 2001
against test fungi.

Microorganisms Zone of inhibition (mm)

A. niger 13.5+0.46
C. albicans 6.4+0.40
F. neoformans 6.4+0.71
Sa. cerevisiea 6.4+2.47
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Fig. 2. Antimicrobial activity of Pseudomonas sp. BCNU 2001 against test bacteria. A, B. subtilis; B, M. luteus; C, S. aureus; D, E.
coliy E, P. milabilis; F, P. vulgaris; G, C. albicans; H, F. neoformans; 1, Sa. cerevisiae; J, A. niger.
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Table 4. Minimum Inhibitory Concentration of Pseudomonas sp. BCNU 2001 solvent extracts against bacteria.

. . Ampicillin Minimum Inhibitory Concentration(MIC) (ug/mL)
Microorganisms
(ng/mL) HX fraction DCM fraction EA fraction peptide fraction

B. subtilis 1.5 62< 238 - 130

M. luteus 24 .4 15 118.8 - 1000<

S. aureus 24 .4 62< 59 - 260

E. coli 3125 62< 238< - 1000<

P. mirabilis 48.9 62 59 - 130

P, vulgaris 48.9 31 59 - 130

Abbreviation: HX: hexane, DCM: dichloromethane, EA: ethylacetate.

Table 5. Minimum Inhibitory Concentration of Pseudomonas sp. BCNU 2001 solvent extracts against fungi.

. . Itraconazole
Microorganisms

Minimum Inhibitory Concentration(MIC) (mg/mL)

(ng/mL) HX fraction DCM fraction EA fraction peptide fraction
A. niger 7 - 1< 1< 1<
C. albicans - 1 1< 1
FE. neoformans 1.75 - 1 1 1
Sa. cerevisiea 60 - 1 1 1

Abbreviation: HX: hexane, DCM: dichloromethane, EA: ethylacetate.
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& Hglon HEEave B35 odotME|e|E 2EE
2 Aol el B2 S Rtk w3 Pseudomonas
sp. BCNU 2001 #5= 38 Alet, 1354 Al 12
3 A 3 Gkt v AEEel didte] sl sl
st Aefo| =5 7HA AL 9lgo] FlEAT AP F3l]
& As}= Pseudomonas sp. BCNU 2001 752 F-8-A4
o Hgk oAu|H el 7|25 AlF.

HAtel 2

B QAFE mEIeEs AFARIIEEQ] Ao
Falgeprg ez S48 A7 2.
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