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MEBA| STAHSHM HALD Aeromonas
(HO-=2H|28H|2|0}) BZpIT
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B3| - 7pEe!

MSA| ARSToITA, MSOIEHT SMHTISIIS SAH TSt

USEPA 1605 WY & o] 83l A 2A] ALEA Fol| A AderomonasS ZAFeFE . 2002 79 3-H 2003 1297
A| v ¥ §7F5A A9 M LA AL FFIHE AL, £EEANA A RE A E S deromonas’= A
€] v x| (ADA-V)E AH8-31e] membrane Y| ¥l o] AR =34 A 4& Al &3¢ SRS M=
Aeromonas7} 1.0x10° - 9.8x10° CFU/mlY] =22 &5, A A= A&2HA 4stt) 252141
N F 1719 Al 8o A 1 CFU/S00 ml8] 53 225} 88 deromonass= o) -1 v YAl el A, salmonicida
(51%) % 3L, o] 9 oll X. A. caviae (4.7%), A. schubertti (3.4%), A. sobria (3.8%), A. hydrophila (2.1%), A. ichithiosmia (0.4%)
5ol SAHAR A, salmonicidadl] N A2 A RS H718 A3 0.2 mg/L 25T A] 302 F2 ¥ 99,999,
(437} A A 5 %o} USEPA 1605 Wg ol A A A 3t A =R E ¢ 23, A A 34758 &g
2 dFE B3 MEA AeXZA TN deromonasol] A& A o] FRH .
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Zuh-Z 2o LBt 2ol &3 deromons E-& A|Fgol &
3| AMAgle MldolA|T ol F 4T 7|34 HATo=ZHN
Al A A& deoZ 4 Ut} 53| deromonas hydrophilas=
exotoxin, hemolysin G¢] TFg 4-F ALY <A 7<)
A% 3979, 39, A3, B, o4, S S )
© 7134 HHFLoE & S0 S, R ES, AskE, ST

HE, 9d £5S 3 gL UE B, 440 9 452 59

Heks vig<AISA SRt R EHTH, 6, 8).

Bl A= 199939 UCMR (Unregulated Contaminant Moni-
toring Regulation, ©|3} UCMR) List 29l Aeromonas hydrophila
F X332, WHO (World Health Organization)o| A= vl&
TAE At ZAIE ARSL 3, VA== A9 vl
BTANM deromonas AF FEFE AP AAE sl
UTH4).

USEPA 1605 ®H2 Hroqapdol 7]x8] 5ol Lero-
monass JFa-A38H7] /15 Whloltt. Ampicillin®} vancomycin
= A7l O E Wellwe] S Algkele A9 x| ARS8,
Aeromonas®ll &3t dextrin ‘WA E 4to] A FAAH Al
AHOE deromonasT5 74 AlF3taL, o] 34 g i3]
oxidase testoll 2|3t cytochrome c2] &9} trehalose a5 2
indole A} 532 RIS} deromonasZ BAAA Eh(12). 9]
HHH 2. w)3-9] UCMROl W} AXE= deromonas FAMIA &
A4 Ao g ALEF 1}l
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Aeromonas©ll TIgF T4 BASHY a4 =09} ), o=
ANX= o]l thdt 47| 3] AP YA -2kl
Mo Y A9 deromonas®l] Bgt A7} vl&3H dElolt).
OB g2 B die AFEEAZANA deromonas®) EX 9 B
821 52 AP 7|2 AR E vpdEsa, o5l 3 He B
9] b3S RISt A} BTt

s o 2E

SR

MEA 87 AeAoA XEd AFCFE, 3, 9AE 9,
55, B33 G5E, A9, Z} ZegolM HeAe T ulgdard
= AA 3FEHT T%F 84, A& o HFRCHE, BY, &
At 79, ZFE, FR)ell A A A FHESE 2002 9

Bl 20039 12€7FA] ¥ 2HFH3RT. 20039 10€5E 12¥
A= AEAFZES AL 719 A, FEES Y 2F
o FHFZHOE G 964, AT 1413, 55 4IFE &
St THTable 1). A& A3 F, 1-5°CE YA HAsle AF4
RS 3 24471 ool B8],

N, o

Wi 1% o

g - a8y g0

T, 85, pHe HegTdFHAEHEEE, 20020 2
L AFAHAIFWHE7AHE, 2000)0) wreby B3]t AFEA
TEv FHE g4 4 (Hach DPD Colorimeter, USA)S AR
8t DPD (N-N-dimethyl paraphenylene diamine)§ 2.2 Z7435}
At
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Table 1. Sampling site in this study

Water treatment plant

Intakes (WTP) Tap water
Gangbuk Gangbuk
Gwangam  Gwangam
Amsa Amsa
Guui Guui terminal site in water system
Ttukdo of each 8 water treatment plant
Jayang
Bogwang
Youngdeungpo
Pungnap .
Sinwoul
Mz EH 20l

A ubA T (Heterotrophic Plate Count bacteria, ©]3} HPC)®} %
o7 (Total Coliform, ©18} TC)S HEESFATHAIEH (@
. 2002)8 $H L BFFAAYHE7EH, 2000)0l whebA] 478
At

Aeromonas Z A+ Y

AEo £EE A8 500 mkE AFHHF=F27] 045 pm, A7
47 mm, Millipore, USA)S.2 17}8}3 ADA-V (Ampicillin-
Dextrin Agar with Vancomycin, Tec Pac-Biolife Italiana 401019,
Italy) HiR|o]l RS el 35+0.5°CoN A 24+2A17F vl 43k
%, =38 ADE deromonasE F3 AFIIAT. ©lF 74 F
2ol &l cytochrome ¢ (oxidase test)?] FEA|9} trehalosed] &
EF, indole WA APt BF A Ao deromonas
2 A ATt

o] #He AEg £ AH83=E JtE Ao dAHA
JAE 2ol i sHde e A4 we} 34t 23
HuE q93la, A, EES 2& HeE E43Ah

Aeromonas Z(species) &2l

ANFolA 2E deromonas B JTE oA AYHE FE
3o EAFE v|AEEFFA A X Microbial Identification
System, MIDDZ EA3l4t} AIEE £2493}7] ol Calibration
mixtures ©]-§38le] B4 %70l 23], uf 1074] AlErlct 13
B3l GC717] Adelell gt Calibrations A3 0.99 o)
2] Similarity IndexE J13H ).

HpEL

2, 8%, pHY E8) - 318H8 #7807 UNAITEHPC), &
WAFZ(TC)YS) FAXN BN deromonas}e] *F83-& ZAKSE
7] 915l SAS ver8.0.1 (SAS Institute Inc., USAYS ©]-83}d &
gjo]Zk(Spearman) 4TS 3T

A X{&h HWo|
oA B ®E deromonasE: 5 vt oF 10° CFU/

A AR dojzaukx 107

ml F%&2 FH|3aL pH 7.0, 2 20°C 2794 0.1 mg/L, 0.2
mg/lL, 04 mglLd FE7}t HEE ZAT oS ¥y ksl
WA 30%, 18, 28, 3%, 5% < HEAAC 2 HEARE
2 ANEE Fsto 3% HLFNIEFENa,S,0; Sigma 7143,
USAYE-dS T3t vjgl B M Algde= 1 &, F
QA we} FEIH A (Difeo 247140, USA)N HE3HA
t} 35+0.5ColA] 48+2X]7F Bt kst deromonas TAEFS
A3 F, HAE AAES AT

Tz

%7148 %7 N(Initial demonstration of capability, IDC)= &3
AR B4 0] BN mebd A9E 9 5 JeNE
Zm3}7] % AOE deromonasd] HAF AL HAF 4
ZAEelst A, B, C, Dyl HFE3te FAHH whebs APt
I ANE S o] U EFEH X (relative standard deviation,
0|3} RSD)YE A4ttt

X
RSD = 52 4 100

mean

b: A, B, C, D AlEA R1E deromonas 72 EFAX}
(standard deviation)
Xoean : A, B, C, D A5 BRIE deromonas BT

WAL FY TFsAE Rl At ZF A3 Y HS3
£l u|HF A A Z(Dilution/rinse water blanks)S #23 W
Hell welr] APstgon, 24 AMSEHE BE viAE 35+
0.5°C, 2412413k FRF wiFelar A4S wEsEA wiAle] Ed
< FAstk
T, deromonas®] AT MRS HF @Y AlE 23]
3l A, By vIEE @3 A8 1389 disiA Agde A543/
BT HEA Y Matrix spike/Matrix spike duplicate, MS/
MSDEE B39 1 ArE tha3) o] JiHAEA] ]|
(relative percent difference, |3} RPD)Z AlAFsIH
rsp = Ka=X8l 109
X, A A5 A Bl deromonas + (FIHF EF A&
A BAZE deronmonas 5 A1)

Xg : B Al8AA 1€ deromonas = (P1F B AR
X BEH Aeronmonas TE A $)

X o : A B A EAA ERAF deromonas Bt

4 A #Fo] & IAYHT JdeAE ERIE] Al F=
3% 7H(Ongoing demonstration of capability, ODCYE 3835}
o} A A3 Fol| deromonasS] 24T S A GAG A
3
k:

£

positive control (PC)3} positive control duplicate (PCD) 4l
< 3la1 235 RPDE ARSI
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RPD = Mx 100

mean

Xpe : PC AIF X &R1E deromonas
Xpep : PCD AlF X BRIE deromonas 5+
X, oo : PCEF PCD A F AN M BAE deromonas H

IDC ¥4 27|49 %712 48 A 1d FRHAT MS/
MSD 412 A5 A8 £4 Al £48IL o|Folle &
FAE 5% B85 ODC BA% 20709 AFA el 24
Al Hol gled £ A5 Fo uf) AFeitt
MS/MSD, ODC £4-& 48J3}t}. YA tRTOE Aeromonas
hydrophila (ATCC 7966y A8}t

i

2 3

Y 58

AN A 1414, 55 141388 243 43, F5E pH
7.1-77, B % 0.06-0.08 NTU (Nephelometric turbidity units), Z¥
FE4 0.82-0.90 mgLIL FFEEE pH 7.1-73, ©% 0.15-0.20
NTU, 2584 0.33-0.52 mg/LATH kAo FUZTE
AFodA BF BHASHAL FEEANA e ditMdol] 0-12
CFuml H9E HAEHIL FUWZTTLS EHESHATH
Aeromonase 2002 129 $xE1A 1 CFU/500 mlE AZ
14 o]Yoll= BF EHE HIAh

st

S7dAN A A-E 96759 HFE £ 03-242TC, pH
7492, 8% 1.6-20.0 NTUS| ®HE Yepdc). SO+
1.0x10%1.7x10° CFU/ml, Y¥EHHL 1.0x10°8.3x10* CFU/ml,
Aeromonas= 1.0x10°-9.8x10° CFU/mIY F=Z AESHTH
AeromonasS] B BT EX= 79 2.9x10° CFUmIZ 7V =
Al AEHYoH 299 6.7x10' CFUmIZ 7 & 48 Y
Wit

2ot AR AL deromonase Ee|3FeHE BHQ
U] FAGL Ho|x] ot FUAETH(TC), YRkl
HPO)H FAALE FoF ¥ AL YEHATHTC: =
0.776, p<0.0001 HPC: r=0.855, p<0.0001) (Table 2).
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no match
Aeromonas sp. 2.6%
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A. schubertii
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A. sobria| 4. caviae
38%  47%

A. ich/hi()smia_// / ’
0.4%
A. hydrophila
2.1%

Fig. 1. Percent composition of Aeromonas isolated in Han river.

Aeromonas & (species) &9l Z 2}

9674 2] oA B2 H 23409 Aderomonas FAZ TS
MIDIZ 4% 23, BI¥HYAAR 4. salmonicida’} 51.3%Z o)
BES AASNIL A cavige (4.7%), A schubertti (3.4%), A.
sobria (3.8%), A. hydrophila (2.1%), A. ichithiosmia (04%)% &7
HA}ct. Similarity Indexzke] 0.5 v]9H 7%= Al2]Ao] gle
RAeg B1 TR Z7 Zl(no match)O 2 F7ISHAT 7 F
Alo]9] Similarity Indexgto] 0.1 BT A= 4. sp.2 H713}
AchFig. 1). FEENA E2E 719 F=s 54 2, 3
Aol A $8F0 2 UePd 4. salmonicida® B0 AT

A &t Hot Z3

SR BElE deromonasd] HF-ES AXR|Fa Y= 4.
salmonicida® T3t G4 APAS H7EE A3 02 mgL(ESH
Al 302) FEAA 99.99%7F AAHARIL 04 mg/L STl
99.9999% ©)/F 2.2 A BF AA=AT}

Hoaz| 3

HHE GAlG A8oMT oudt Mu = FEE A o) 2
7138 7= RSD=19%, FAHZFAIEE RPD=3-34%, T=53%
71= RPD=1-33%2 =] 3187158 15319 t(Table 3).

AgA AF, FEES BN Ad, FEEAM 4
salmonicida 17°] AEF A 2] A, F2ES B4

A<
A3}, A9 020 CFU/100 ml, SFE 0-220 CFU/100 ml®] ¥

Table 2. Spearman's rank correlation coefficient between various parameters and concentration of Aeromonas in Han river

Temperature pH Turbidity TC HPC
s 0.149 -0.092 0.058 0.776 0.855
Aeromonas o 0.142 0.367 0.569 <0.0001 <0.0001
n 98 98 98 96 96
®r, correlation coefficient
®p, p-value

‘n, observed number
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Table 3. QC acceptable criteria for method 1605 and QC result

QC specification accezfaal;(lien;)l;:;ision QC result

IDC RSD=22% RSD=19%
MS/MSD RPD=48% RPD=3-34%
RPD=1-33%

OoDC RPD=37%

A= Aderomonas?} LAR(L AER deromonas T AN Al
798 YogE 2oz AR 4 hydrophila?} 53%S AR5}
ks Bl 359 A4olA 0-99 CFU/100 ml, FEECIA
£ 0-150 CFU/100 ml ©1322 Aeromonas?} LAH AR &)
o] AFAze} vlwdhy, 43d] e FEOIATHL, 8).
FEEBANAN Bel” deromonas’} BT E el HA| &Sk
T F2AA B Ae, Faol tig Aol A1 Als AH
Al FE3 AFAR038 mgL)ys AT 202 Hol FgAie
Aol EAEl7) Bole AgA 0.9 e wiFedd A=Y
(biofilm)2} A3t | 47l o AAZ FHAT 22y ©]
W AFAAE vlFAAFANM Y deromonas EAl g HF3
Q) S Walrlele dAZE Qom, 3% Bl FUstA A
3 g7} gk BebAn) 31 shRgell A H-2lE deromonas
9] molecular typing Z¥ole] HlWE FIA FEREAANY
Aeromonas EA F 7Fsd olFE AW F UEF ok

& Aol

M
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ABSTRACT : Detection and Distribution of the Pathogenic Bioagent Aeromonas (Gamma-Proteobac-

teria) in Water Supplies of Seoul

Eun-Sook Lee*, Mok-Young Lee, Sun-Hee Han, and Jong-Ok Ka' (Seoul Waterworks
Research Institute, Seoul 130-1, Republic of Korea, Department of Agricultural Biotechnology,
Collage of Agriculture and Life Sciences, Seoul National University, Seoul 151-921, Republic

of Korea)

The detection and distribution of Aeromonas in water supplies were investigated by using the USEPA Method
1605. Water samples were collected from the Han River, finished waters and tap waters supplied from Water
Treatment Plants in Seoul monthly from July 2002 to December 2003. Aeromonas species in each water sample
were quantified based on the development of yellow colonies on the surface of membrane filter using a selective
medium (Ampicillin-Dextrin Agar with Vancomycin). The Quality Control (QC) for this study met the accep-
tance criteria of Method 1605. The concentrations of Aeromonas species in surface water samples ranged from
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1.0x10° to 9.8x10° CFU/ml. Aeromonas species were found only in one tap water sample with concentration of
1 CFU/500 ml. No Aeromonas species were found in any finished water samples. Aeromonas species detected
here were identified as A. salmonicida (51%), A. caviae (4.7%), A. schubertti (3.4%), A. sobria (3.8%), A. hydro-
phila (2.1%), and 4. ichithiosmia (0.4%). A. salmonicida was the dominant species, which is of no significance to
human health. Chlorine resistance of A. salmonicida was evaluated and as a result, 99.99% of A. salmonicida
decreased after 30 seconds exposure at residual free chlorine 0.2 mg/L. These suggest that the waters supplied in
Seoul may be safe against the pathogenic agent Aeromonas.



