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Abstract This study was conducted to measure the concentrations of total culturable bacteria (TCB) and to identify
the bacteria in thirty public facilities (7 elderly-care facilities, 4 hypermarkets, 4 university hospitals, 7 child care
facilities, 4 subway stations and 4 bus terminals) in Seoul and Gyeonggi-Do Province. Although all concentrations
measured in these study facilities did not exceed the national maintenance standard, it is believed that elderly-,
child-care facilities should be high priority facilities to improve the indoor air quality and it is important to study
the health effects and the airborne bacteria concentration of public facilities including non-culturable bacteria or
allergen.
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[Fig. 11 Distribution of total culturable bacteria (CFU/m’) in the 30 study facilities
(A) Distribution of total culturable bacteria in blood agar (BA; N=240) and (B) in tripsin soy agar (TSA; N=240).
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[Table 1] General characteristics of the study facilities

(N=30)
N Ag?.Of User/day Temp Humidit O,
Group(n)  facility (person) ) y (opm)
(vear) OO R
Elderly care 66+75 35212866 207422 41.1+162  916.1+£352.7

facility(7)

Hypermarket(4) 35t05  5700.0£3279 227+1.2 233+50 111464678

University 166454 1700044822 225+08 246466 1,703448788
hospital(4)
Child care 134£78 167.3£1130 22.8+25 460456 831.4+2486
facility(7)
Subway 240+4.2 82,000.0£71381 166+1.1 225+42 1,291.0+61.8
station(4)

Bus terminal(4) 135+86
Mean+SD(30) 124+9.1 13524.5+27,368.1 19.8+5.8 36.6£145 1,120.745634

7600074803 7.0+09 474+194  1,260.8+61.8

[Table 2] Concentrations of total culturable bacteria
(CFU/m’) in the 30 study facilities

Type of facility BA TSA
(n) Indoor Outdoor 1/O Indoor Outdoor I/O
Elderly GM 10231 9375 1.09 9535 10529 091
fadlity GSD 200 219 279 269
(7) Range 28~363 22~34 6~412 30~444
TNTC - - - -
Hyperm GM 11070 7284 152 66.65 69.68 0.96
a&‘;ﬁ GSD 124 161 15 163
Range 82~135 41~118 36~111 40~125
TNTC 2 4 1 -
Universit  GM 141.89 113656 1.25 12414 150.27 0.83
Hospital GSD 144 180 138 201
(4) Range 84~266 39~225 85~187 64~470
TNTC - - - -
Child GM 11184 12609 089 19957° 191.00 1.04
fadlity GSD 177 237 206 197
(7) Range 51~193 50~498 67~556 66~445
TNTC 5 5 3 3
Subway  GM 11285 13H74 083 7229 48 132
St?z)on GSD 1.32 1.25 2.39 2.14
Range 84~145 106~165 93~134 32~9%4
TNTC - - - 1
Bus GM 79.89 2150 372 76.32 3233 236
terzl)“al GSD 150 119 178 133
Range 47~126 18~27 36~160 24~46
TNTC - 1 - -
BA: Blood agar for pathogenic bacteria
TSA: Trypsin soy agar for bacteria
GM: Geometric mean
GSD: Geometric standard deviation
TNTC: Too numberous to count
* p<0.05
BA®) 71§ TNTCE= ofdlolzle] 2 2] - 9] 47}
5, it A9 671 (AU 871 & AlS; 2, A9

871
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TSAS] 7% AFEAZA} 10009 olahel o] A &
DAl 5 (13567 CFU/M)7H o F 2ol Wil
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Ak, A BRAAT FEE SR BA 0%

TSA r=0.38, p:000)9} 574] { o= Fof3h das Bl
on & F% 9 CO2 F FEeYs SHHTE o
TIFEA S & A3 *‘144 TR s 9FE
AE Wes 2R F7h 4 AR g Aos
A= ATk

[411] BA ¥ %A (CFU/m’) = 4.13 (Temper)

+ 3807 (p<0.01)
[#12] TSA & F7-frAle (CFU/m) = 318 (Humidity)

+ 2973 (p<0.01)

[Table 3] Concentrations of total culturable bacteria
(CFU/m’) according to age of facility and

user/day
Age of facility (year) User/day(person)
<5 6~14 156< <1000 1001~10000 10001<
TCB GM 10313 9358 11649 12275 90.14 9378
"PAGsp 1w o2 1w 1w 1% 139
N 24 38 42 50 40 14
/0 1.16 1.3 171 128 161 1.46
TCB GM 7353 10647 12367 13567 7550 10175
’1‘1§A GSD 28 229 167 251 1.86 142
N 24 38 42 50 40 14
/0 097 086 1.30 111 090 156
TCB: Total culturable bacteria
BA: Blood agar for pathogenic bacteria
TSA: Trypsin soy agar for bacteria
N: Number of sampling sites
* p<0.05
3.3 ER/AMe BF
Table 4:= t3AIA o] A g7]elA S48 F
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[Table 4] Detection frequency (%) of the identified bacteria in indoor air of the study facility
Groupl Groupll  Grouplll Total Groupl Groupll GrouplIl Total
Identified bacteria Identified bacteria

DF % DF % DF % DF % DF % DF % DF % DF %
Acinetobacter baumannii 1 052 - - - - 1 036 Pseudomonas fluorescens - - 1 286 - - 1 0.36
Acinetobacter louffi/junii 1 052 - - - - 1 036  Rahnella aquatilis 4 208 - - - - 4 145
Acinobactor louffii - - 3 857 2 417 5 182 Rhizobium radiobacter 1 052 - - - - 1 0.36
Actinobacillus ureae 1 052 1 286 1 208 3 1.09  Sphingomonas paucimobilis 6 313 1 28 2 417 9 327
Aerococcus species 2 1.4 - - - - 2 0.73  Staphylococcus arginosus - - - - 1 208 1 0.36
Aerococcus Spp. - - 1 28 1 208 2 0.73  Staphylococcus aureus 21 1094 2 571 2 417 25 909
Bacillus (Saccharolytic) - - 1 286 - - 1 036  Staphylococcus auricularis 7 365 1 28 4 833 12 436
Brev. Vescularis 1 052 - - - - 1 036 Staphylococcus capitis - - - - 2 417 2 0.73
Brucella melitensis 1 052 - - - - 1 036 Staphylococcus caprae 1 052 - - - - 1 0.36
Burkholderia cepacia 1 052 - - - - 1 036 Staphylococcus cohnit 1 052 - - - - 1 0.36
Chryseomonas luteola - - - - 2 417 2 0.73  Staphylococcus epidermidis 6 313 1 28 2 417 9 327
Citrobacter freundii 2 14 - - - - 2 0.73  Staphylococcus gallinarum 1 052 - - - - 1 0.36
Corynebacterium indogenes 1 052 - - - - 1 036 Staphylococcus haemolyticus 8 417 1 28 3 625 12 436
Corynebacterium xerosis 6 313 1 286 - - 7 255 Staphylococcus hominis 9 469 3 857 6 1250 18 655
Dermacoccus nishinomiyaensis 2 14 - - - - 2 0.73  Staphylococcus hyicus 7 366 - - - - 7 255
Enterobacter cloacae 2 14 - - - - 2 0.73  Staphylococcus intermedius 14 729 - - - - 14 509
Enterobactor amnigenus - - - - 1 208 1 036 Staphylococcus lentus 2 104 - - - - 2 0.73
Enterococcus casseliflavus 4 208 - - - - 4 145  Staphylococcus saprophyticus - - 2 571 2 417 4 1.45
Enterococcus cassrliflavus 1 052 - - - - 1 036 Staphylococcus sciuri 2 1.04 1 208 3 1.09
Enterococcus faecalis - - - - 1 208 1 036 Staphylococcus simulans 12 625 2 571 2 417 16 582
Enterococcus faecicum 11 573 - - - - 11 400  Staphylococcus waneri - - 1 28 1 208 2 0.73
Enterococcus faecium 1 052 5 1042 6 218  Staphylococcus warneri 6 313 - - - - 6 218
Flavimonas oryzihabitans - - 1 286 - - 1 036 Staphylococcus xylosus 7 366 1 286 - - 8 291
Gemella morbillorum 3 156 1 286 - - 4 145  Streptococcus acidominimus - - 1 286 - - 1 0.36
Kocuria kristinae 1 052 - - - - 1 036 Streptococcus acidomonimus 3 156 - - - - 3 1.09
Kocuria rosea 4 208 - - - - 4 145  Streptococcus agalactiae 1 052 1 286 1 208 3 1.09
Kytococcus sedentarius 2 14 - - - - 2 0.73  Streptococcus bovis - - 1 286 - - 1 0.36
Micrococcus luteus/lylae 7 36 - - - - 7 255 Streptococcus constellatus 2 14 - - - - 2 0.73
%?ijg Gramnegative g ys5 -~ - - - 3 109 Streptococcus equinus - - - -1 28 1 0%
Pantoea agglomerans - - - - 1 208 1 036 Streptococcus intermedius - - 1 286 - - 1 0.36
Pantoea spp 1 052 - - - - 1 036 Streptococcus sanguinis - - 1 286 - - 1 0.36
Pasteurella haemolytica 6 313 1 286 1 208 8 291 Streptococcus uberis 1 052 2 571 1 208 4 1.45
Pasteurella haemolytica/trehalosi 1 052 - - - - 1 036  Vibrio dlginolyticus - - - - 1 208 1 0.36
Pasteurella haemolyticus - - 1 286 - - 1 0.36 Total 192 100 35 100 48 100 275 100
Pasteurella multocida - - - - 1 208 1 036 Group I : Elderly care facility, University hospital, Child care facility
Pasteurella trehalosi 3 1% 1 286 - - 4 145 Group It Hypermarket

. ) Group III : Subway station, Bus terminal

Presumptive Acinetobacter 052 - B B B 1 036 DF : Detection frequency

lowffi/junii
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