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ABSTRACT

Objective: This study was performed to assess bacterial distribution concerned in sanitation management of
public lavatory in Seoul.

Methods: In this research, bacteriological investigation on public lavatory was accomplished for bidet water,
bidet nozzle, washbowl and lavatory stool in the 50 public facilities such as public institutions, subway stations,
cinema, department stores, large-scale buildings and hospitals amount to 374 specimens.

Results: The geometric mean of colony forming unit(CFU) in total aerobic colony count were analyzed as
follows; 5.2 10%/100 cm? on lavatory stool, 7.2 10%/ea on bidet nozzle, 7.8 x 10°/ea on center ring of washbowl,
1.4x10/mL in bidet water (ml) and 7.0/ea on doorknob. Opportunistically pathogenic germs such as
Staphylococcus aureus, Escherichia coli, Enterobacter cloacae, Pseudomonas aeruginosa were isolated in 3.7%,
5.9%, 3.2% and 1.9% of total specimens, respectively.

Conclusion: The result of this study shows that there were some facilities where the pathogenic germs were
detected to may cause urological infection. And the CFU of general bacteria as the representative indicator of

disinfection and lavatory cleaning were high enough to imply the improvement of sanitation management of
public lavatories should be contrived.
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L& %A (ST-50; SEKONIC, Y¥H)9} Z%=A(IM-
20; TOPCOA, ¥E)E o]&3lod vl O 2 7E 1.5m
Eol9] 29l £% 80cm=Eo]e] X% 5, 3}

A 828 235At

2. Mg 2MYH

ARISE 27, =F, W] BHEY Eolg =
W WA R, WEe] TN ARS §E317) 9
S S AEIH 6 mLg Jhele] 127 ARl

WS AAT F 8589 | mi AFEA ARE
ALgSHATE HlE A B, ubAEe
ImLE Aol 2SR, 7134 WAZE wol

I AlZ=" (Millipore, Microfil MIAC 03P01, USA)
< olgste] Ead 27 47mm, 374 045um ¥
Bl "E(Mixed cellulose esters filter, Millipore,
USA)l 100 mLE o&st & o3d FEHE

ste] FaulAlel FEskdTt.

U WkA|7<=(Total aerobic colony count; total ACC)
g =2437] ¢l 7z A]E= Plate Count agar
(Difco, USA)O%W 3540.5°C, 48717 wiFate] A
¥ H=SE CFU(Colony Forming UnitymLZ £
e & 74]*}0}@‘3]'.

E. coliz £A3}7] 913} lactose broth 10 mLol
HEAIE 0.5 mLe}F HHAA R o3 HHE 3t
o] 3510.5°CollA] 48A17F wFate] S+t & 7k
o] zE A8 BGLBHIA| (Difco, USA) &
ZF3to] 35+0.5°CollA] 48A17F wiSFste] TRl S
gelstt. o] AlZE tA] EC-MUGH|A|(Difco,
USAY} & Alg @ o]2ake] 44.540.5°Col A 244]
ZF aFstod ol A 219]4d 7 22 (Spectroline CM10,
USA)E °l, FBLAoRz thgate] 234 A
S5 YESGEY Fgo] wdE AFEAS NA-
MUG H®iX|(Difco, USA) “gol HEst] Fo] &
ZHe J2ge et HEA g gl
5§13l Tryptic soy agar(TSA; Difco, USA)PI 35°C
oA 24X 7k v Fste] =5 EEEIiTE B FEY
£ #3sto API 20E kit(Biomrieux, France)s AR
g+ AslelsPAIdS AT
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Table 1. Chemicophysical conditions of sampling sites

Sampling site Temp.(°C) Humidity(%) Illuminance(Lux)
Public institution 229+1.6° 32.3%3.0 177.7£109.8
Subway station 22.9+0.7 31.5+2.0 124.81+44.0
Cinema and department store 25.61£04 31.84£3.3 163.3£110.0
Large building 254+0.8 47312.0 118.5+43.8
Hospital 28412.6 36.9+7.8 151.8+70.6
Total 25.0+2.3 36.0+.7 147.2£25.2

*MeantStandard deviation.

E. cloacaeE ¥2317] 915t EE broth(MB cell,
USA) 10 mLoll HEAIE 0.5 mLe} BE|AA S o=}
ZHE HEst 3510.5°ColA 48A17F vl atsich
S8 vl UTI agar(Oxoid, USA) Bi=]o] &
A HE3t 35°CollA] 24A17F Hjeate] FAE A
FAA FUAlF ABe F2UE TSAe 35°CellA
24A17F Ml Fete] = BTk widE v
ZYE FH3sle] API 20E kit(Biomrieux, France)S
AR AstEtE A8 S XS & A sk

P aeruginosas 73E317] 93 asparazine HjA|
(MB cell, USA) 10 mL Al&3o] HEAIE 0.5mL
o} HHAIA T o3} FEE FE3sled 35°ColA 48
AlZE weFstlnt. vl & oA Ao =
365 nm oA A w= FFATE A
3L, B3E velis MgFH-2 Acetamide(MB cell,
USA) gHdufAlol HEstod 35°Collx] 24A17F <
g & AAAE YeRle SEUE TSA® 35°Cel
Al 24X7F weFste] o EEIEHITE widE T
FZUYE F3}] API 20NE kit(Biomrieux, France)
< AREete] Asiesg A AAlE] AT

S. aureuss AZE37] 913 8% sodium chloride”}
3% Tryptic soy broth(Difco, USA) BlX] 10mL
Alggel HEAE 0.5 mLe}t HEAA 7 o2 HE
£ AFst] 35+0.5°CoNA 48117k wieFsisitt. vl
4 & SoE 78S HEH 7} Mannitol salt agar(Difco,
USAYI HF, 35°CollA] 24717t vljofet & ZE8ks 3
238t & TSAdN 35°ColA 24417F vt == 2
2e3iet. Fele Y=k 234, PASTOREX Staph-
plus(Bio-RAD, France)*]d, H,0,(Junsei Chemical,
Japan)E ©|-&-3 catalase A3, OFF L= 3%
A& (Difeo, USA), coagulase 43735 A8 (Staphylase;
Oxoid, England)©Z & ¥<213}3 API staph
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LuxZ =A §A1 =L U TH(Table 1). 2=, F=,

23) =
oke el ZYEY) WEOR BTk

2. SHEAlo| ZAMRELE Hlm

AU 9] 7]8E a2 7] 5.2 x10%100cm?,
HHI=E 7.2 x10%ea, M FY7 7.8 x107ea, B]
g 1.4 x10/mL, EWE &7ol= 7.0/ea0It. 2t
AR50 HiAE ol AEFHA de HHE FAS
I Aoy HYAE FHH7] 2.8x107100cm?, H]
Hi=Z 1.8x10%a, AU TYE 1.8x10%a, H]
s 2.6x10YmL, EWE &Fel= 1.3 x10%a=
UERETH(Table 2).

Fig. 1o AlSH¥ Al#e] BXE Yepliith &
H7)E 10~107/100cm™l 42.4%, H]H=ZS 10~
107ea®ll 31.3%, AHAH FTIHLE 10°~10%adl
35.4%, HlHSE 0~10¥mL, 63.0%%] A&7} 7P
Dol BE3} AU} 10~107eaZ 71 =& 5221
2 1l Hj&L v =Z 1.2%, A9t 99 5.1%
At
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Table 2. Total aerobic colony count of each specimens(unit: CFU)

Classification Geometric mean Median Maximum Minimum
Lavatory stool(/100 cm?) 5.2x 10 7.8%10? 2.8x10° ND*
Bidet nozzle(/ea) 72%x10° 1.1x10* 1.8x10° ND
Center ring of washbowl(/ea) 7.8%10° 7.5%10° 1.8x10° ND
Bidet water(/ml) 1.4x10 3.1x10 2.6x10* ND
Doorknob(/ea) 7.0 3.0x10 1.3x10° ND

* ND: not detected.
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Fig. 1. Distribution of total
according to specimens.

aerobic colony count

d% 1.8x10/mLO|ITHTable 3). ‘Holspbgale] o
g o)A A (paired T-test)d 3 TFE oAM= T"r
odE AR Fal oy AlHd) F4Ee] 4
dRsbddo] ojzpsbgael vla) BA 4o fols)
Al =Y (p=0.05)'0

4. 182 84 H|lm

719 79 100 eom’F GubAlee] 781w
FTENH 3.1x10%, AsEGAF 22x10°, HFAE
1.0x10°, ¥t 2 Wby 9.9x10, HY 59x10°
©]1tHTable 4).

HIH| =52 g dubilte] 7]k vtol 3373
8.6x10°, A|BFEAA} 5.7x10°, WHAE 3.9%10°, 4
sk 9 Wb 2.7x10% MY 1.2x10°]ATHTable
5). He 103 T 2329k vld)7F AX|=o 9o} &

3. M8 SHE4Y v oA Al eIst3d .
9A Sgdel dudas JlsEae Aus] AutE 930 AA BA udEel 7))
100 cm? & 1.0x10%100 cm?, H]HI:=Z 9.4x10%/ea, Haol F371F 8.6x10°, A SFEGAL 57><103 EH
At T93 4.9x10%ea, BIEIS 1.1x10/mLE L} FAE 3.9x10°, Pkt 2 wWisky 2.7x107,
B, ARsldae] 74-9-= 7] 2.7x 107100 cm?, 1.2x10%]AtH(Table 6). HHEL> 103X F 2j<”& H]
v =2 5.8x10%ea, Al U3 1.4x10%a, ¥ o7t Ax|=e] glo] EeA ALt
Table 3. Total aerobic colony count of specimens according to sexual distinction(unit: CFU)
Classification Sex Geometric mean Median Maximum Minimum
Male 1.0x10° 1.1x10° 2.2x10* ND*
Lavatory stool(/100 cm?) -
Female 2.7x10% 3.5%x10° 2.8x10° ND
. Male 9.4x10° 1.7x10* 33x10° 6.0°910
Bidet nozzle(/ea) p S 5
Female 5.8x10° 9.6x10 1.8x10 ND
. Male 49x10° 4.8x10° 3.9%10° ND
Center ring of washbowl(/ea) S " 5
Female 1.4x10 1.2x10 1.8x10 ND
. Male 1.1x10 2.1x10 2.6x10* ND
Bidet water(/ml) .
Female 1.8x10 3.6x10 1.8x10 ND

* ND: not detected.
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Table 4. Total aerobic colony count of lavatory stool according to facilities (unit: CFU/100 cm?)

Classification Geometric mean Median Maximum Minimum
Public institution 3.1x10? 4.1x10? 2.1x10* ND*
Subway station 2.2x10° 1.9x10° 2.7x10° 1.5x10?
Large building 1.0x10° 6.9x10* 1.4x10* 1.5%x10%
Cinema and department store 9.9%x10 2.1x10? 3.9x10° ND
Hospital 5.9x10% 9.8x10? 1.5x10* ND
* ND: not detected.
Table 5. Total aerobic colony count of bidet nozzle according to facilities (unit: CFU/ea)
Classification Geometric mean Median Maximum Minimum
Public istitution 8.6x10° 1.4x10* 23x10° 6.0x10
Subway sation 5.7x10° 1.1x10* 3.3%x10° ND*
Large bulding 3.9%10° 4.8x10° 2.6x10° 6.0x10
Cinema and department store 2.7x10* 9.0x10* 1.8x10° 9.0x10
* ND: not detected.
Table 6. Total aerobic colony count of washbowl according to facilities(unit: CFU/ea)
Classification Geometric Mean Median Maximum Minimum
Public institution 2.7x10* 3.0x10* 1.3x10° 5.7x10?
Subway station 3.4x10° 32x10° 2.4x10* 3.6x10?
Large building 1.1x10° 2.6x10° 1.5%x10° 3.0x10
Cinema and department store 3.5%10° 5.9x10° 1.8x10° ND*
Hospital 1.0x10* 1.3x10* 8.4x10° ND
* ND: not detected.
Table 7. Total aerobic colony count of bidet water according to facilities(unit: CFU/mL)
Classification Geometric mean Median Maximum Minimum
Public institution 2.1x10 9.5x10 6.2x10° ND*
Subway station 8.0x10 2.5%10 2.6x10* ND
Large building 1.1x10 1.3x10 1.0x10° ND
Cinema and department store 9.0x10 3.2x10 2.6x10° ND

* ND: not detected.

HlE4= mLE Gukdle] 71k ol a7
2.1x10, X3AGAL 8.0x10, HEAE 1.1x10, &
sl 2 sk 9.0x100]ATH(Table 7). Y-S 10
3 % 2209 H[E)7F AR E] o] glo] sFellA] A &8ttt

K

5.718|d Halmw HES

AA ANE = S aureus, E. coli, E. cloacae, P
aeruginosa= 217} 3.7%, 5.9%, 3.2%, 1.9%7t AZ
HAG AEEEE ol Al B HEES ¥
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713 3.8%, ASFEAAL 3.2%, WIAE 2.4%, 3

st Bowsky 2.2%, MY 43%EA Hdo] 71
=%on dfFAES sk Wsiido] YAl ekt
H(Fig. 2).

AREHEE ZAME HAA AldF E. colic 7]
M 8.1%, HlHl k=gl 12.0%7F HE=A. 2}
W7o S aureus® 4.0%7F AZEEYL HH
FAXME P aeruginosa 7t 3.7% 73Z= % TH(Table
8).
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Fig. 2. Detection rate of opportunistic pathogens
according to facilities. PI; public institution, SS;
sbway station, LB; Irge building, C&D; cinema
department store, H; hospital
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CDC(Centers for Disease Control and Prevention)el]
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Table 8. Detection rate of opportunistic pathogens according to specimens(unit: %)

Microorganisms ~ Lavatory stool(/100cm?) Bidet nozzle(/ea) Center ring of washbowl(/ea) Bidet water(/ml)
S. aureus 4.0 1.2 82 12
E. coli 8.1 12.0 2.0 1.2
E. cloacae 2.0 ND* 8.2 1.2
P. aeruginosa 2.0 24 0.0 3.7

* ND: not detected.
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oA EeElE 4 A AT M hominise ‘&
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7 B 7R #9218, aureus, E. coli, E. cloacae,
P aeruginosa’t A A5lA 2+t 3.7%, 5.9%,
32% and 1.9%7F & o] HEE&o] v Hol9)
t}. o] gt Zol= B AolA AEAFH FLE o
LA FERE TAHSE ARG U o] 52
M. hominis, U. urealyticum 2] 29, 52 7V
o] ¥ &2 FHW7] & & IRk WHFelA AlE
£ AFsI7] WEeRE Bl

Aled WAdMEe] HAEES s 540
HFgEo] AR Ecoli®]l HAEEC] =Sk=t 4
I 7k fAel A= FHIIAA 8.1%, HlHI=E
AA 12.0%7F AEEACE 7N E S, aureus
= 4.0%7F AEEJL vlUGANME P aeruginosa
7F 3.7% HEH 0] ok A5 HEel o7t v,
vl 2)7] dgke] 7R E WS UATH

S. aureuse Y U oA AL X FA
o) 3L SAIA UAdS 7121 MRSA(Methicillin Resistent
S. aureus)’t =2 B &2 B X3lo] HAAEES] &
HollA 28%71A] FE]dthe Bk Itk 2 A
TFollM = FAANE S AAIAlE 2 Aoz
olol] w3l S. aureus®] HE7} & ASZ e
O} HYL 43%°] AEA S aureus7t E2]E
of O ZAEd HaiME AEEC] 52 FFS =

AT},

&, gk 9 ouishy, W 7k 102,
A Fd7), =, AEd], vldlgs, 8]
o] T 37471¢] ANEE AFsl, dukAldrot S
aureus, E. coli, E. cloacae, P. aeruginosa®] 4714
THY v 23 A HUAFS 2Elek
TEsPgde] A E A3

AEE dRkAlge] Zetdae #HHr] 52x107
100 cm?, BlE|:=Z 7.2x10%ea, AH] S93 7.8x
10%/ea, Vel 1.4x10/mL, EHE &3] 7.0/ea0]
ATt

AR A JoA HAAGA TR S, aureuss 3.7%, E.
coli= 5.9%, E. cloacae= 3.2%, P. aeruginosa=
1.9%7F A& A8d BHUAd HAd HEee
A7) 4.0%, =F 3.9%, AHH 4.5%, HIEHS 1.9%,
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