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" ABSTRACT

This study was carried out to investigate the microbial characteristics of the urban air pollution in the subway
stations, streets, department stores, wholesale markets, underground shopping centers, buildings, parks, houses
and apartments in the Seoul and the suburbs area. Total cell count, total mold count and the presence of
opportunistic pathogens(Streptococcus pneumoniae, Klebsiella pneumoniae, Aspergillus spp., Penicillium spp.)
were evaluated to determine the microbial air quality. Total cell count and mold count of indoor air in the houses
and apartments were 2.9 X 102-6.3 X 102 cfu/m? and 60-1.8 x 102 cfu/m3, respectively, and the department stores
and wholesale markets had much lower cell count than the houses and apartments. Ground level of commercial
facilities had lower cell and mold count than the underground level. Total cell count of the transfer subway
stations were 2.6 fold higher than the general subway stations, and Apergillus spp. and Penicillium spp. which
could cause the bronchus and lung diseases were detected 17 sampling sites out of 45. Dust were collected from
the commeércial facilities and houses, and total cell and mold count of the dust were 4.3 x 103-1.7 x 10° cfu/g and
2.3 x10%-6.5 x 10* cfu/g, respectively. Therefore the dust might be one of the main reservoir of microorganims.

Keywords : Microbial air quality, total cell count, total mold count, opportunistic pathogen
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Table 1. Sampling places for analysis of air contamination in 2000

14 9 dof A AT 3

Sampling

Area characteristics

site No heavily crowded area general area
Sub\.vay 10 5 transfer station 5 general station
station
Shopping
10 5 underground level - 5 ground level
center
Shinchon intersection Yunghee-dong street
Jongro intersection Changkyung palace street
Road 10 Kangnam intersection Suseo street
Yongdeungpo intersection Bangwha-dong street
Chungyangri intersection Sanggae-dong street
2 intelligent buliding
Building and 5 i Olympic park
Park Yongsan family park
Namsan park
Underground
shopping S underground shopping center -
center
Kangnam suseo apartment
Kangbuk dobong-dong house
House 5 ) Kyongki bundang' apartment
Kangbuk kwangjang-dong
apartment
Sungsan-dong multihousehold
Total 45

chloramphenicol®] ¥7}4 Czapek Dox Agarg A}
£33t 28 CollA 7~10U4 7 vieF & Helof we}

1 5E 7159

1, 47 &%

Aduiekst ohs 2%

EAo] o] g3}, e wjoke #2 e By
3 A7 FoFaAl, 54 2 T3 A 713 2 2442
M7aL Fe) & Bzkste] Ainsworth, Barron 58] ¥
F A el & = g7 S F4%%9n

Aspergillus

Zrof| &3 ¥ FE5-2 Raper & Fennell

o) 2% AAMZ o we}, Penicillium 42 Ramirez9]
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Table 2. Microbial air quality of subway stations and roads

R Total Total R , \ e
Thetelcommodeom SR RS A T
(cfu/m3) (cfu/m3) ’
Transfer subway
station
line 1 and 2 520 85 - - -
line 1 and 2 870 35 - + +
line 2 and 4 340 60 - + -
line 1 and 3 480 110 - - -
line 2 and 3 610 70 - - -
General subway
station
line 4 75 110 - - -
line 5 170 100 - + -
line 5 240 50 - - -
line 7 220 120 - + +
line 8 370 110 - - -
Intersection
Shinchon 220 190 - - .
Jongro 170 110 - + -
Kangnam 240 200 - - +
Yongdeungpo 140 30 - - -
Chungyangri 190 90 - - R
Street
Yunhee-dong 210 270 - - +
Changkyung 180 260 i ) )
palace .
Suseo 240 75 - - +
Bangwha-dong 310 170 - - -
Sanggae-dong 230 110 - - -

& 98(HA 50, H1 120) cfu/m3F =t vle] &<
Qe AP 72(HA 35, 1 110) cfu/m3E Luted
o vl&| HHELATE v FEolsch 37152
Agare AR d&s gon AUYF7idd=1d &
8ol 71 W2 o] EAet 1 €56 7 @2
o] [o| Aty dio), =3 37159 A
£ COre Tt EEF5 FoAn gz vl &3t
o} Zr}sitta shgich?®

A7t B AFEFE o] WINE AR 535
FEJATS A BYo] AL g% =1 52E
Z AT WA F NESE Bl EERE o W
o] W2 waR oA ZH2} 220, 170, 240, 140,
190 cfw/m3e® H¢ 190 cf/m3e]Y i, 5ol
AL T2+ 7b7y 210, 380, 240, 310, 230 cfu/m3
©F FF 270 ci/msolet, @42 A4+ 1E
ko] we e 74zt 190, 110, 200, 30, 90 cfu/m3
©2 H#F 120 ci/m3o| A 11, wHHo] AL L 7t

z} 270, 260, 75, 170, 110 cfu/m3S & #H¥ 180
cfu/m3ol At A|E-E AAE] Aodle wEZo| &
2 Ae =20 Bk t2 R wiAEe 2ol
A& Ao ALH o AlHS AAS A= Al
T Fgolo REE wEHN T WAVl AR
Vet (Table 2).
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7t el 8 9 ofgtE L] A4 ] 2o o 4
#rh22 229 BeijingA g ollA th7] ¢ v ES
AV A3} Micrococcaceaed) 81= S. aureus7}
A AFY 21.7%F 2AER T RuskgoH
a9 HLA A#Q Listeriad = AA AT
13.6%~16.7%% A3t 3719 Al 2]
ARz Ao MM L& JEFE T R 71
glo]cth? = e uj gt Ay 371AE
Hrisk A HAFEe] etk AA A7 F=7t
282~625 cfu/mdo|.ow 2l Uxt AEZH]|
o ¢ AFEE} 90 cfu/msE B9 &3 20|
dorsl Aoz Hri=E ey, T3t g AE) 5
AA AL 852 wol FHHNL wA st =
& 2o 27 U H)lE (%)L Staphylococcus 72.9%,
Micrococcus 20.5%, Lactobacillus 4.6%2) 0]
1—/]_-24)

713 7+ 7 (Opportunistic pathogens)©]& A7+

& AelAE 2 AL fout okt &of

v Ay, g, o 5o APo= FAFHo|
ZAE AFRAA AR S A = A HAES
dAEr 7| dols virt Qo) B AE
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52 049 A5E APt 71337 EH
A AEFL dHTa D @A g HHS
5 T Ja, 9% Aspergillus spp.ol|l &3t o}AH)
24 F A% (aspergillosis) 2 = S 71#A
Aoz 7|4, Ad, g, vld, F59 44X u
<o] dojit= AHeln}. Penicillivmytol] & #ly
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Table 3. Microbial air quality of commercial facilities and houses

= R

. Total Total . . -
(cfu/m?) (cfu/m3) ’
Department store
underground level
A 170 80 - - - -
B 200 120 - - + +
C 190 85 - - - -
D 270 65 - - + -
E 130 35 - - - +
gound level
A 95 - - - - -
B 100 90 - - - -
C 120 40 - - - -
D 95 15 - - - -
E 120 40 - - + -
Tintelligent building )
A 70 30 - - - -
B 80 45 - - - -
Olympic park 220 150 -- -- - --
Yongsan family 310 250 ) N ) +
park
Namsan park 140 55 - - - -
Underground
shopping center
A 220 95 - - - +
B 230 70 - - - -
C 220 110 - - - -
D 500 250 - - - +
E 400 602 - - - -
Kangnam suseo 290 170 ) _ B :
apartment . :
Kangbuk
dobong-dong 630 60 - - - +
house
Kyongki bundang 240 s5 i i i .
apartment
Kangbuk
kwangjang-dong 500 170 - - - -
apartment
Sungsan-dong 430 180 ) ) i i

multi-household

o YEAE dotnr] 3 dF dFS ez
AN8E AT A3} Streptococcus pneumoniae®t
Klebsiella pneumoniae 52 A& HA 949k1,
Aspergillustt-& AsHE A, w29} Wsld F 83
oAlM HAEH o™, Penicilliuma 12%4 A&
EH o] vpekslA B EE o] 9SS & U TH(Table
2,3).

2. 29 WSS & HT 49 FP4
s gl olgt LRAES} T A A3
3 syt 22 FEAAY oS
7] Slstel, 083 MgdoR FHHE WA % 7
FHE O OB E AP S A,
AspaeAbe) 3o Ax ol g WyIT 2
SEAH, FRAGE, DIV 237t 2

k)

Korean Journal of Environmental Health Society, Vol. 27(2)



BRI A 3719 B ool Be AT 7

Table 4. Microbial analysis of dust collected from indoors

Sampling site* Total cell count Total mold count
. (cfu/g) (cfu/g)
" teller machine 1.2 %106 5.1 x103
Subway station exhaust port 1.8 x 106 2.5 x104
notice board 5.6 x 105 3.3 x10%
billboard 4.0 x105 2.0 x104
Underground air cleaner 1.9 x 105 1.9 x10%
shopping center signboard 3.6 x104 8.0 x103
refrigerator 2.2 x104 2.3 x10%
House lighting equipment 1.1 x104 ) 6.5 x104
clock 43 x103 3.7 x10%
door 5.4 x104 1.1 x104
* Samples were collected from the topside of each sampling site.
Table 5. Effect of ventilation in the house
. Total cell count Total mold count
Ventilation method Type* (cfw/m?) : (cfuw/m?)
X before 2.2 x102 4.8 x102
window
after 1.1 x 102 3.8 x102
. before 6.0 x102 3.2 x102
air cleaner
after 3.3 %102 22 %102

* Ventilation was conducted during 30 min.

Ao 7k Y 2 FU1AE] A T Wik
19 AT 8, AR 2H7)T A 1A E AR
AN gagich AR gAY @FAF7], 71T, HE
X A1F, FRAGR oA AR UA ] F At 5
= 737k M| 1 g9 1.2x108 1.7X108, 56X 107,
4,0X10° cfur} A&FHo] WA 1 g Ho 9.7x10°
cfu’t AEHE oY, Adss A4 1 g@ 5.1 X109,
25%X104, 3.3X103, 2.0x10% cfu’} A& WX
1 g3 B 1.3X10% cfur} BEHUD £33+ 2514
7ol F7174317) 19 2k 919 WA 1 g3 F Al
e ZbzF 1.9x105 3.6X10% cful® H+ 1.1X
105 cfuel™, e W2 1 gd 1.9X104 8.0%
10% cfurt AEH o 7 1.1 X 10* cfue] Atk
FPAFE ) WAy Zwy|1 AAANA, EE 99
NA) 1 gF F MFgrs 42 22X 104 1.1X104 4.3
X103, 54X 10* cfu®2 B 2.3x10* cfuol™, &
Tgol5E 2.3%X108, 6.5%X104, 3.7X103, 1.1 X104
cful @ WX 1 gd H 2.1 %10 cfw) HEFH AT
A8Hd w71 e] WA 1 gd F Aldsrh 1.7X10°
cfu’b HEH o] B o u|YEEo] HA| &ofl A4
st glom, ek fR S AAsH o) 77| ol
AR 0 HE £Y 5 Q= §Yetolgtn Alg

3. 7FEFEoIM SIIEst Ert 2ol M &' A

A2 F7E ol AT AT (R A, Ab3}, o]
23h ) g8 F3ks 1l o AuE7)e) AgelE
FNAFAY FEE ol gt Askd 4 Qvk A
uk 71y el A 87)A17]7] A3} 308 FF B4
130 37] 59 nAE LASE Alg3gleH, &
148718 Ahgste] 308 B2t 3713 3E A7) H,
A% AT A5 $o) P E AAE DA

g#7121717] Aelle & Mg Adses 4z
220, 480 cfu/m3o] 31, 7] o= 110, 380 cfu/m3
o2 A2 50%, 3ol 21% Bidhe afrt
A} B35 7HEE) Aele F AEFTs
RAFE7Y 242F 690, 320 cfuQ T, E71-E/E 30
B7F 715 8 Soll= 330, 220 cfu/m3CE Ald
52%, 3ol 319 7tAse @t ggich wet
A zeke) 729l FU)E Adntgoz #YAI7|AY
3718871 & o) g3k Aol 7] T viNE 29

F HEe 2 s

N
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N

b
5
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e £% neR, A% 52
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F7171 Bt Al 2ol 2,64 2 Ao R e
.
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A A AAE T UL U Ao 4
A W#F2 AdZ9 Aspergillus spp. ¢ Penicillium
spp7F Al tiAE 452 F 1730l A HE=H Ak

5. ZAA G o] HA| A theke] W] o] EA3tIL
Nom APAR AA] 1 gd Alwol 4.3x103-1.7x
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