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Fecal coliform bacteria are indicators of fecal contamination and of the potential presence of pathogens
associated with animal excreta, wastewater, sludge. This study examined the distribution of fecal coli-
form in sand of the playground at educational facilities and parks in Seoul. Fecal coliform were detected
from 61 (22.1%) places out of 276 playgrounds. Escherichia (E) coli (75.4%) was found most fre-
quently, followed by Cronobacter (Cro) sakazakii (8.7%), Klebsiella (K) pneumoniae (7.2%) and
Actinobacter baumannii (4.3%). We also tested the bacteria for their susceptibility to 16 antibiotics us-
ing disk diffusion method. All the isolates were highly susceptible to cefepime, gentamicin, tetracycline,
ciprofloxacin, enrofloxacin, nalidixic acid and sulfamethoxazole/ trimethoprim, but resistant to apramy-
cin and cephalothin. E. coli and Cro. sakazakii were highly resistant to apramycin (100% and 83.3%),
followed by cephalothin (51.9% and 50%) and ampicillin (19.2% and 16.7%). K. pneumoniae was high-
ly resistant to ampicillin and apramycin (100%, respectively) but the remaining antibiotics were

susceptible.
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A7 37148 = B4 d7|FS doith B4
Aol Escherichia (E) coli®} Klebsiella (K)
preumoniae 50| Tk, T BUA AREE
A dRtolEt s sk AFES] EHloAE E
coli, K. pneumoniae, Enterobacter (Ent) agglomerans,
Ent. cloacae, Citrobacter freundii 5°] £&]% 1l ¢tk
(Hwang 5, 2005). =3t 24 WA A+ A5
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v kst =AAIA %“é Al J& 2 5E EC-MUG
ul| 2] (Difco, USA)oll ZHZ38}l0] 44.5°Co|A] 24247k
ujFsto] 7kA7t t‘e“é* ot SPAIE e r i
skt

AN FAHom HAHE AlRE Eosin Me-
thylene Blue agar (EMB, MERCK, Germany)of %35}
o] 37°Co|A] 18~24A|7F voF & EMB Aol A <&
4 B HEEAe U= Hﬁoﬂ i3l A= Mac-
Conkey agar (MERCK)o|| =% & 37°C, 18~24A]7F
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BioMeérieux, France)& ©|-83}o] 54514t

YYH 2y A

FAA| A4 AF-L Clinical and Laboratory Stan-
dard Institute (CLSIL, 2012)9] ®iof whag} A3 g
Ao AASHTh ARESE YAl B2~ F(Oxoid,
UK)+= ampicillin (AMP, 10 pg), amoxacillin- clavulanic
acid (AMC, 30 pg), cephalothin (KF, 30 pg), cefepime
(FEP, 30 pg), ceftiofur (EFT, 30 pg), gentamicin (CN,
10 pg), apramycin (APR, 15 pg), neomycin (N, 30 pg),
streptomycin (S, 300 pg), tetracycline (TE, 30 pg), ci-
profloxacin (CIP, 5 ug), enrofloxacin (ENR, 5 ng), nali-
dixic acid (NA, 30 pg), sulfamethoxazole/trimethoprim
(SXT, 25 ug), chloramphenicol (CM, 30 ug), florfenicol
(FFC, 30 ng) 5 16%°]3ict. H2l® & Mueller-
Hinton (MH) broth (Difco, Becton Dickinson, USA)oj|
&3} 37°Col| Al 18A]7F HljeFa}od McFarland EH:
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M9 58 2282 Table 23} AT} E. coli7}
75.4% (523 &2 71 wo] BeEda, the Crono-
bacter (Cro) sakazakii~= 8.7% (65°), K. pneumoniae~—
7.2% (55%), Actinobacter (A) baumannii— 4.3% (35),
Cedecea (C) davisae 2.9% (25) X Ent.. cloacae 1.4%
(15) «o=2 2=t
EAWAETe] AEEH 613 F 53386.9%)>
TFO Alatute]l HEE A, 83H(13.1%) HE
I} A K. pneumoniae, A. baumannii, C. davisae 2
Ent.. cloacae 52 Mlxto]l FAlo AEE
Z 6959 BTl gk Al
74 ATHE Table 49 2k Belg o il 7
=2 e Hel A= APRE 98.6%2] WA
E< UEHSlAL, KF, AMP9} Nojl= ZH7} 52.2%,
29.0% 92 13.0%2] W& Vet U A gAY
Alell s 10% o]ste] W& WAES Wetilch
= ool tigk A A AAY A
S APRO| 100% WAES H a1, KFolA] 51.9%2] Y
A& Houy, FAIE YA oA ol tisiA= 20.0%
olste] e YWAELS HYth Cro. sakazakii= APR
I KFollA] 2k 50.0% o]/ WAEES Ele
U] ofAle] HisiA= #e WAEAES Eeth K
pneumoniaes= AMPI} APRO] 100% UYAAES B,
Uz ofAlo] diefi= S UEHWITE 4
baumannii= AMP2} KF, EFT, APR, N, CM % FFCo|
s A= 100%2] WdES e SIAIRE, FEP, CN,
TE, CIP, ENR, NA 4 SXTof tjsjA= EjE =
w437 S HAh
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53]
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9 shH4o] ARSI FoT 4
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THANA BN GFY] HEES 0%)A 32.6%
2 Jung 5(2009)0] ARRE FFA]9 ojgo] =olE
oA EAYHN G AEE 47.6%ETH= 2L, ot
E H0|E o A] 27.5%H = =St} Matsuo 5(2005)
< A T Y molE o] 68%0l4 EUAT
Aatato] FEE AT Hud FAll, =olE 9
=7], mef A3 A 9 glolof wEtA e tiatt
o HEEol Aol7t Sl & Aokl ik E3E

Whitman 5(2014) #-0] T2 Al#e] & o] 843}
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Az A7t e Az qolr RAANA e A
ZE9| J&FL v|Rcta sk

ol ZAL] Ax} EAANA T FA A=A
HEaH Mo F dFEH AESES 754%= M E
[e)

B =31, Cro. sakazakii®} K. pneumoniae7} Z}
Z} 8.7%2F 7.2%7F 2=tk old Aits E7]9
=olg efollA A 11.5%, Enterobacter spp.
6.5%, Klebsiella spp. 4.2%2] HZE(Sengir 5, 2005)
5 L AEEoLe] molE RefoA it HEE
11.5% (Badura 5, 2014)Xc} 43| =4t

ol it dE Al Bl F T2 Zolet &

N
- =

L 5 9 &4 acld et HEEl oE 4 7]
o] &Eo)2tar AZE th(Johnson 5, 2001).

e AT e A4 AlgEom, AR Y
A 230) A9 Agel g Al ver)A 495,
Aot bl T2l WSS Aot AR U
27 9]tHChandra =, 2013; Smith =, 2007). o]t
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% U

X
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Eofoll mAL B WAL AelAl A%
o =oF Ewlel BhgE +8 W4T FU 5 AUtk
stedch. webd o2 et meje] Ay vl

[

8.7%2] H&EL Y2l Cro. sakazakii= F=2 67]¥
slube] o - fob % So) WA of, 282 u]
THe] ok, 2.5 kg mRke] AAF FotellA HEE AL
i Bowen &5, 2006). £3| Cro. sakazakii= =]
A 2006 0] 2AZFOIAM HEH AFRA =
gho] of7]E HF glem(Jung 5, 2006), FA|E-0fl 4
AZ% Cronobacter spp.2] J&txA} 23 F o¢¢
o AzgH el o4, BAA SolA A4laks
o] Az AP W2 FU=] Aol 4= 7t
Sl =il sl =d(Mutyjens 5, 1990; Kuzina
3, 2001), o] w2 A L Hdtolgt= Aol AJHj
Z o] tH(Kuzina 5, 2001).

K. pneumoniae T3t Eo|A EH LIAHEE Yo}
H7] Qe A #Eu| =2 A I AREE 1A fith(Lee
5, 2006b). o] FAFOIA T H WHAE W FO]
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29 wEAA ) HolE e} ke 9§15
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d2A At Mudryk 5, 2010). H50] o2 F72
AN WEe 7L e FruEtE ol 2d2
A sEEolA AAT figel Ha thlim 5,

2007).

ol HAlH HelE RUNGgREe A
o 7o) Aol tisl 71.0~98.0%9] =2 A
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= TH 42 BLAE TRk e e ol
of wideE Y VI LHER Qlete] FAA At
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Ent. cloacae 13(1.4%) <o]%itt. EQA N AALES
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