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Antimicrobial Activity of Culture Filtrates from Pseudomonas aeruginosa KLP-2 Isolated from Cooling
Tower-Water against Legionella pneumophila. Park, Eun-Hee, In-Ho Cha, and Sang-Joon Lee!. Department
of Microbiology, Busan Institute of Health and Environment, Busan 613-104, Korea, ’Department of Microbiol-
ogy, Busan National University, Busan 609-735, Korea ~ Pseudomonas aeruginosa KLP-2 possessing antimicro-
bial activity against Legionella pneumophila was isolated from cooling tower-waters. The culture filtrates of P,
aeruginosa KLP-2 showed antimicrobial activity against L. pneumophila, Vibrio cholerae non-O1, Bacillus cereus,
Bacillus subtilis and Staphylococcus aureus. The culture filtrates of P. aeruginosa KLP-2 showed the highest anti-
microbial activity against L. pneumophila among microorganisms tested in this study. The optimal conditions of
temperature, pH, carbon source and nitrogen source to obtain maximal antimicrobial activity from culture filtrates of
P. aeruginosa KLP-2 were determined to be 35°C, pH 7.0, 1% of glycerol and 0.6% of proteose peptone, respec-
tively. The antimicrobial activity of culture filtrates from P. aeruginosa KLP-2 was highest against L. pneumophila

when cultivated with shaking for 24 h and without shaking for 4 days at 35°C.
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Fig. 1. Transmission electron micrographs of Pseudomonas
aeruginosa KLP-2 isolated from cooling tower-water. (Magni-
fication: x 40,000)
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Table 1. Antimicrobial spectrum of culture filtrates from Pseudomonas sp. isolated from cooling tower-waters

Inhibition zone (mm)

Microorganisms Pseudomonas spp. isolates
KLP-1 KLP-2 KLP-5 KLP-9
E.coli ATCC 9637 0 0 0 0
Shigella sonnei ATCC 9290 0 0 0 0
Yersinia enterocolitica ATCC 27729 0 0 0 0
Pseudomonas aeruginosa ATCC 27853 0 0 0 0
Salmonella Newport ATCC 6962 0 0 0 0
Proteous vulgalis ATCC 6059 0 0 0 0
Vibrio cholerae non O1 ATCC 25872 0 12 0 0
Bacillus cereus ATCC 11778 0 15 14 0
Bacillus subtilis ATCC 17686 0 16 15 0
Staphylococcus aureus ATCC 6538P 0 13 0 0
Legionella pneumophila ATCC33152 14 18 15 14
Listeria monocytogenes 0 0 0 0
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Table 2. Comparison of biochemical characteristics of KLP-2
strain & Pseudomonas aeruginosa ATCC 27853

P. aeruginosa

Tests KLP-2 strain
ATCC 27853

Cytochrome oxidase + +
Catalase + +
Oxidation/Fermentation Oxidation Oxidation
Growth at
4°C No growth No growth
41°C Growth Growth
Urease + +
Arginine dehydrolase + +
Lysine decarboxylase - -
Ornithine decarboxylase - -
Indole production - -
H,S production - -
Citrate utilization + +
VP-MR test - -
Gelatin liquefaction + +
Pyocyanine + +
Pyoverdine + +

+, positive; -, negative
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Fig. 2. Effect of temperature on the production of antimicro-
bial substance by P. aeruginosa KLP-2.
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o] AR YA MY 2 SIS eI
g2Y. 745 e84 1%E #7138 asparagine broth
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Table 3. Identification of KLP-2 strain by API ID 32 GN strip

P. aeruginosa
ATCC 27853

Rhamnose - -

Tests KLP-2 strain

N-Acetyl-glucosamine
D-Ribose
Inositol

+ +

+
—+

<

D-Sucrose
Maltose
Itaconate

+

*

<

Suberate
Malonate
Acetate
DL-Lactate
L-Alanine
Mannitol
D-Glucose
Salicin
D-Melibiose -
L-Fucose - -
D-Sobitol - -
L-Arabinose - -

+ 4+ o+ o+ o+ <
o+ o+ o+ o+ o+

Propionate + +
Caprate + +
Valerate + +
Citrate + +
Histidine + +
5-Ketogluconate - -
Glycogen - -
3-hydroxy-benzonate - -
2-Ketogluconate +
3-hydroxy-butyrate +
4-hydroxy-benzoate +
L-Serine +

+
+

L-Proline

KLP-2 strain and P. aeruginosa ATCC27853 were identified as
Pseudomonas aeruginosa 99.9% and 99.5% by API 32GN strip,
respectively. +, positive; -, negative; V, variable

o} =3 %A 8%7HA] glycerol®] Hrlsxd 34
< B3 A 1% H/H kSN FH w2
S Vel @ viAA) £ #e) A B AAks
A3t A gade= ElFw. o]213k 2= Brisbane
Z[41% Baron £[1]e] Pseudomonas® ToZNE] oA
Exzlo] AAE 93 wiR9] sAYUo= glycerobl: AHE3)
k= AR F3skA] dskel. 53] glucoseZt F71E vl
AMe 7H 2 ASES XSole B3k Mg
AW L. pneumophilacl W8 3Ad o] vJEhAA] kel @
o] AEAEE A 3 Akl AAA] e o
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Fig. 3. Effect of pH on the production of antimicrobial sub-
stance by P. aeruginosa KLP-2.
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Table 4. Effect of carbon source on the production of antimi-
crobial substance by P. aeruginosa KLP-2

Carbon source® Growth® Inhibition zone
(OD at 660 nm) (mm)
Basal medium® 0.86 14.0
Glycerol 1.86 22.0
Glucose 2.23 ND
Maltose 1.41 ND
Dulcitol 1.04 ND
Galactose 1.79 ND
Arabinose 1.72 ND
Soluble starch 0.95 ND
Lactose 1.82 ND
Sucrose 0.82 ND
Rhamnose 1.11 ND
Raffinose 1.42 ND
Xylose 1.88 ND
Adonitol 0.98 ND
Inositol 1.13 ND
Saccharose 0.85 ND
Mannose 1.20 ND

21% carbon source was added in basal medium.
®Basal medium is asparagine broth.
‘Growth was measured after cultivation for 24 h.

9Inhibition zone represents antimicrobial activity of culture fil-
trates harvested at 7 days post-inoculation.

Table 5. Effect of nitrogen source on the production of antimi-
crobial substance by P, aeruginosa KLLP-2

Nitrogen source® Growth® Inhibition zone?
(OD at 660nm) (mm)
Basal medium® 0.14 ND
Beef extract 1.92 20.0
Casamino acid 1.16 17.0
Peptone 1.93 14.0
Proteose peptone 221 32.0
Tryptone 2.34 26.0
Yeast extract 2.68 20.0
Asparagine 2.16 17.0
(NH4),HPO4 0.41 ND
(NH4);S0, 0.62 ND
CH3;COONH,4 0.54 ND
KNO; 0.98 12.0
NaNO, 0.35 ND
NaNOs 0.38 ND
NH,Cl 0.24 ND
Urea 0.37 ND

0.2% nitrogen source was added in basal medium.

®Basal medium is asparagine broth without asparagine.

“Growth was confirmed after 24 h of culture.

4Inhibition zone means antimicrobial activity; sample for antimicro-
bial activity was used culture filtrates cultured for 7 days. ND, not
detected.
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Fig. 4. Production of antimicrobial substance by P. aerugi-
nosa KLP-2 using the optimal medium.

Optimal medium (pH 7.0) was composed of 0.1% K;HPOq, 0.05%
MgS0,, 0.6% proteose peptone and 1% glycrol. P. aruginosa
KLP-2 was incubated for 24 h with shaking and then incubated for
6 days at 35°C without shaking.

Fig. 5. Antimicrobial activity of culture filtrates from P
aeruginosa KLP-2 against L. pneumophila ATCC33152.

A, culture filtrates of P aeruginosa ATCC27853; B, culture fil-
trates of P. aeruginosa KLP-2.
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