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Pseudomonas aeruginosa is an opportunistic pathogen that inhabits various natural and artificial environments, such
as pathogenesis, water, soil and air. They can cause serious problems, such as pathogenic infection. In this study, 220
colonies were isolated from water and soil environment that assumed to be P. aeruginosa using a membrane filter
method based on Interational Organization for Standardization (ISO/NP 16266). Identification of the isolates was
determined by physiobiochemical characteristics using newly modified ISO method which includes the resistance to
1,10 phenanthroline test. Only one of 220 presumed P. aeruginosa strains isolated from effluence water using a
drain swab was determined as P. aeruginosa-positive by the ISO/NP 16266 method. Subsequently, the resistance to
1,10 phenanthroline test, which was newly proposed by ISO in 2014 and applied in this study, was considered as
more precise and improvable method for identification of P. aeruginosa.

Keywords: Pseudomonas aeruginosa, International Organization for Standardization, ISO/NP 16266
Pseudomonas aeruginosa+= AFA % ®ro|7} £AFEH Ao A

AEEE 713504 HAAR, By, & ESF D 7] 5 B2
AAn} Q1 ZsHE oA AR HLee et al., 1999; Arora et al., 2011;

swab (197 A& EEA], 7P4R] | AN Sk, 9

o X
R 29 L EPQO AR A5 AYE, S B T E
U GAEF T AR F 108L SY3HArKSupplementary

g

2~} ol uF

[e]
O,
&

Bae, 2005; Kim ez al., 2011; Mahmoud et al., 2013). P. aeruginosa
= Y Z4E(Kang et al., 2011)7} th= A (Hota et al., 2009)
2 7HE 5 428 BAO] £ iAol AZ1Egi o]
o we} ZATZ3H7]|TISO) ISO/NP 162660041, =%H-S
F43t7] $1% ¥ 5 1,10 phenanthroline A3 A& 9| 7}
£ AljbsteTh wEka & AFollM s, mewtS AE5H] st
o] 27}5l 1,10 phenanthroline A3 A¥-S 236 ISO2] |
HE A3, 3 § S5 w2 2 S5

Heato]l AEE Aol qdE= AHT AL Y =
Q257 N&E; %=, 9%, 4%, shd 2 ¥R X3, drain

1‘These authors contributed equally to this work.
*For correspondence. E-mail: purify@korea.kr; Tel.: +82-32-560-8353;
Fax: +82-32-563-7085

data Table S1). 3, FF75 P. aeruginosa KCTC 2592T§-
op wro} Aol QPR T2 AGBheTt

Al of| AR&SF HE|= 0.45 um pore size 2] sterile cellulose ester
membrane filter (Whatman®, UK)S AESI5 T $435H & A&
%, TR 9 AR 99 500 ml, AE, sk 9 URe
AREL 107107 81443101 100 m-& BEjol| FHAHOH, EF 4]
FE ol 2S5 { 100 mlof 10 g& ¥ 147 52t 25C
g 3 10°-10" 2)45}o] 100 ml- BeEjol| FRAAT St 5
A £ E Hstod, AlRE $AX] LEl= Pseudomonas agar
base/CN-agar (MB Cell, USA)o]| F-2FA| 0, drain swab A|

E2 ZEE ARESHA] &1 100 ul FHE3E 7, 36:2C oA 48
A7 F<t viekstgitt. ISO/NP 162669 whet, v et &
E5u 4 4FEL AT F, AR 7 A 5749 "EE
tryptic soy agar (TSA; Difco, USA)9] s=~E-8] 3ttt




P aeruginosa®) AeVAEEE 54 385

Table 1. Results of confirmatory test using ISO and Korea drinking water standard method in this study”

Positive for Fluorscence on Positive for Ammonia

Milk cetrimide agar

Resistance of

Colony Oxidase King’s B media production 1,10-phenanthroline Pyocyar.lin Casein.
production  hydrolysis
Pseudomonas aeruginosa KCTC 17507 + + + R + +
Number of isolates 210 161 34 13 183 157

"Detailed results are listed in the Table 2 and Supplementary data Table S2.

5 A= 257 & 17775 A=, swab A|& 197]] = 127)(51
Aeh 9 B R 2670 F 227094 F=h oA =5 4 4
Aol WEE L, BT 557 74 F=H2 T 220180
B 20% glycerol& ARESte] -80C ZA|& PEIoA HE
3} tH(Supplementary data Table S1).

=g 24 2207] W] the SRS S shed,
ISO/NP 162669] w=} Aye|serd] Alg el cytochrome oxidase
(bioMérieux, France), King’s B Medium (Difco), milk cetrimide
agarg ARE-3F pyocyanin AJAFT} casein 713, acetamide 2
BE gEyol A 2 1,10 phenanthroline [Mueller Hinton
agar (Difco) ¥ 1,10 phenanthroline (Sigma Aldrich, USA) 80
ug/miol gt 25Hd A =Pttt £3] 1,10 phenanthroline
A/ AP 15000 A 20149 AEA A HH O =, discH)
o|m 2 AMg3te] AL, dise EeFSHe] 47 14 mm o4}
9] Zejoj&o] FAH= dF= Fed2E SR @it
$HH, = 3y A g o= P. aeruginosa KCTC 259272 kAU
272 ARgakeieh

OFFU|ZT P. aeruginosa KCTC 2592"& cytochrome
oxidase, King’s B Medium, pyocyanin A4}, casein 73] &
ammonia AJAAF oA 2= kAol o, 1,10 phenanthroline
ARAT, Aoz BT e Beie 2207 24

& %, cytochrome oxidase test %4 2107}, King’s B Medium
oA FFS H= H2 16170, pyocyanin FiET 1827,
casein 7}E3) FAHFE 1577 2 ammonia AATF 347
%21}, 1,10 phenanthroline A3H4S UJehll= #3E= 13712
7P AL 4=9] Fgho] A E]Iti(Table 1). 1,10 phenanthroline
A/ Aol ZFE A g2 7|E IS0 Hof| Wh2H, £ 1674
9] M2k (W15-4, W15-5, W16-1, W18-5, S6-5, S12-1, S12-2,
S17-1, S17-2, S17-5, S18-1, S18-2, S18-3, S18-5, S19-1 %
S$19-3) FAo = BAH(2F 7.3%) T = YA THSupplementary
data Table S2). 2]}, strain S18-12 A &gt U x| 157]12] 3
=2 2% 1,10 phenanthroline ZHAd 02 EX o], effluence
o]|A] drain swab2. .2 E&]3F 27 17] A2l strain S18-1710]
=302 314(0.5%) 5 QA THTable 2).
Ao A= ISO/NP 162669 w314
6‘ 3tgom, 1ISO A AEA A2k3r 1,10 phenanthroline #]
S AlFS oA Hx=2 XLQ-SHEO"E]- 1,10 phenanthroline
(C12HsN»)2 180.21 g/mol 2] EAS 714 dH| 2 k0|28 &
71SRER, st &0l 25T oMYt Ao E SRHES ¥
Attt E3} 1,10 phenanthroline 2 #|d 2] 7k=9} T E o] Q)
T(Luman and Castellano, 2003), Fe** 2} vj ¢ Astsle] 2}t
22 HEQE vhEo] A3 AA| GO 2 ALY, F4-T

z_t_:_l_.::"]zotl u
‘ﬂO\_E""a] 1l

Table 2. Physiobiochemical characteristics of 16 isolates for P. aeruginosa presumed colonies

Colony information Oxidase King’s B Ammonia' from Phenanthroline” Milk cetrimide agar
No Strain Source fluorescence acetamide Resistance Zone size (mm) Pyocyanin Casein hydrolysis
1 WI154 Shallow stream + + + S 18 + +
2 WIS-5 Shallow stream + + + S 20 + +
3 Wl6-1 Shallow stream + + + S 24 + +
4 WI8-5 Shallow stream + + + S 44 + +
5 S6-5 Drain swab (House) + + + S 22 + +
6 S12-1 Drain swab (Effluence) + + + S 22 + +
7  S12-2  Drain swab (Effluence) + + + S 38 + +
8 S17-1 Drain swab (Effluence) + + + S 20 + +
9 S17-2  Drain swab (Effluence) + + + S 28 + +
10 S17-5 Drain swab (Effluence) + + + S 34 + +
11 S18-1 Drain swab (Effluence) + + + R 12 + +
12 S18-2  Drain swab (Effluence) + + + S 32 + +
13 S18-3  Drain swab (Effluence) + + + S 32 + +
14 S18-5 Drain swab (Effluence) + + + S 44 + +
15 S19-1 Drain swab (Effluence) + + + S 30 + +
16 S19-3  Drain swab (Effluence) + + + S 16 + +




386 Leeetal.

iz Bl aao] JAA R 28t 5 e oA S AT 4=
Q1th(Salvesen and Nagase, 2001). Keeven and Decicco (1989)
o] 2J5}H, 1,10 phenanthroline2 %ol t)3t selective agent
2, &%70o| 1,10 phenanthrolineo] ZHEAlS Ho|#H 160
pg/ml o|Ayo| BQSIA|TL, Enterobacter spp., Escherichia coli,
Klebsiella pneumoniae, Proteus spp., Serratia marcescens,
Staphylococcus aureus 'L Pseudomonas£9o] #4552 32
ug/ml ojdo|H S&3] gdo] ERIE ). S5+ Y AIE
]| 1,10 phenanthroline 80 pg/mlo] thgt A3 A =], 3t
7 F ohF WS 7 YA el digh BoldS =0l
FAT L oS B & 5 e A= BN o
2}A4] 1,10 phenanthroline& Z3§HH ISO/NP 16266 H'H-2, t]2
2 A 54 AFo] o] FolATH T F Hsu-Z 5]
of Ager AF Wy oz g-8-d Aolzta 7))
e

5502 HY 8 B E U7 59 22 Ad 5eHE
oA AMshe 71353 HUAZ, Y Wl 7 59 Azt
AL o1& 4= ok & AtollA = AlEES 253 Y
<l International Organization for Standardization (ISO)= &
sto], S EQFollA 2207]9] Hswt ] 24 Mg BEstie
o, Aty E4or =sdS 5T ISO/NP
16266 HH-E A435l9S ul, = 220709 24 H F WHEs
oAl drain swab2. 2 JZ3t 27 17]9] Fgglo] HExHo g
Hau Fe = FAE Q) gHH, IS0 A 2014 AfEA At
3} 1,10 phenanthroline A3} AL, 87 = P. aeruginosaS
A& 2 A5 Y8 Azt o s Almd

Acknowledgements

This work was supported by the National Research Foundation
of Korea Grant funded by the Korean Government. We thank

the editor and two anonymous reviewers for their constructive

comments, which helped us to improve the manuscript.

References

Arora, D., Jindal, N., and Kumarx Romit, R. 2011. Emerging antibiotics
resistance in Pseudomonas-A challenge. Int. J. Pharm. Pharm. Sci.
3, 82-84.

Bae, J.H. 2005. Antimicrobial effect of Hedyotis diffusa extracts on
food-borne pathogens. J. Korean Soc. Food Sci. Nutr. 34, 107-112.

Hota, S., Hirji, Z., Stockton, K., Lemieux, C., Dedier, H., Wolfaardt, G.,
and Gardam, M.A. 2009. Outbreak of multidrug-resistant
Pseudomonas aeruginosa colonization and infection secondary to
imperfect intensive care unit room design. Infect. Control. Hosp.
Epidemiol. 30, 25-33.

Kang, D.H., Bae, H.K., and Kim, H.S. 2011. Isolation and antibacterial
activity of Actinomycetes producing growth inhibition compounds
against multi-antibiotic resistant Pseudomonas aeruginosa. Korean
J. Soc. Biotechnol. Bioeng. 26, 19-26.

Keeven, JJK. and Decicco, B.T. 1989. Selective medium for
Pseudomonas aeruginosa that uses 1,10-phenanthroline as the
selective agent. Appl. Environ. Microbiol. 55, 3231-3233.

Kim J.R,, Lee, D.K., An, H. M., Kim, MLJ., Lee, S.W., Cha, M.K., Lee,
K.O., and Ha, N.J. 2011. Antimicrobial activity of commonly used
antibiotics and DNA fingerprint analysis of Pseudomonas
aeruginosa obtained from clinical isolates and unchlorinated
drinking water in Korea, 2010. Arch. Pharm. Res. 34, 1353-1361.

Lee, S.H., Kim, Y.R., and Yu, M.J. 1999. Removal efficiency of VOCs
with GAC and BAC enhanced by advanced oxidation processes.
JKSWQ 15, 283-289.

Luman, C.R. and Castellano, EN. 2003. Comprehensive Coordination
Chemistry II, Phenanthroline Ligands, the Netherlands.

Mahmoud, A.B., Zahran, W.A., Hindawi, G.R., Labib, A.Z., and Galal,
R. 2013. Prevalence of multidrug-resistant Pseudomonas aeruginosa
in patients with nosocomial infections at a university hospital in
Egypt, with special reference to typing methods. J. Virol. Microbiol.
DOI: 10.5171/2013.290047.

Salvesen, G.S. and Nagase, H. 2001. Proteolytic enzymes: a practical
approach, 2nd ed., pp. 105-130. Oxford University, UK.



