Akl e3)A A39R ez (20061 79)
J Prev Med Public Health 2006;39(4):325-330

H
o A, YA 22,
BE FY

271900, MAYY, AR, o) A%

oFErist il st ool st dy, AANSa Sl A1e] B AT A2, AAME I 89S

Ay 2006 19179, A9 20061 42 219
lﬂ

/
Distribution of Airborne Fungi, Particulate Matter and Carbon Dioxide in Seoul
Metropolitan Subway Stations
Ki Youn Kim"?, Jae Beom Park”, Chi Nyon Kim?, Kyung Jong Lee"
Department of Preventive Medicine & Public Health, Ajou University School of Medicine®, Institute for Occupational Health, College
of Medicine, Yonsei University”, Center for Health Related Aerosol Studies, Department of Environmental Health, Univ. of Cincinnati®
Objectives : The aims of this study were to examine the precinct whereas the concentration of particulate matter,
level of airborne fungi and environmental factors in Seoul PM1o and PMas, were relatively higher in the platform,
metropolitan subway stations and to provide fundamental inside the train and driver's seat than in the other activity
data to protect the health of subway workers and areas. There was no significant difference in the
passengers. . concentration of airborne fungi between the underground
Methods : The field survey was performed from and ground activity areas of the subway. The mean PM1o
November in 2004 to February in 2005. A total 22 subway and PMzs concentration in the platform located at
stations located at Seoul subway lines 1-4 were randomly underground was significantly higher than that of the
selected. The measurement points were subway workers' ground (p<0.05).
activity areas (station office, bedroom, ticket office and Conclusions : The levels of airborne fungi in the Seoul
driver's seat) and the passengers' activity areas (station subway line 1-4 were not serious enough to cause
precincts, inside train and platform). Air sampling for respiratory disease in subway workers and passengers.
collecting airborne fungi was carried out using a one-stage This indicates that there is little correlation between
cascade impactor. The PM and CO2 were measured using airborne fungi and particulate matter.
an electronic direct recorder and detecting tube,
respectively. J Prev Med Public Health 2006;39(4):325-330
Results : In the activity areas of the subway workers and
passengers, the mean concentrations of airborne fungi Key words : Subway, Airborne fungi, PM1o, PM-zs,
were relatively higher in the workers' bedroom and station Underground, Ground
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Table 1. Concentrations of aitbome fungi, COz and particulate matters in subway workers' activity

areas
Station office Bedroom Ticket office Driver's seat Outdoor
TCAFE! (cfu/y) GM 8% 82a 64c 53¢
GSD 53 27 4 25
Max. 207 128 67 103
Min. 2 35 58 9
CO: (ppm) GM 357a 362a 316a 310a
GSD 21 30 11 12
Max. 415 423 337 321
Min. ky2) 331 306 298
PMo (yg/m) GM 75.1a 844a 93.2a 271.2b 154.5¢
GSD 333 569 389 105.5 550
Max. 1463 293.3 1673 4253 2535
Min. 382 362 40.7 1859 786
PMEs (yy0/m) GM 56.7a 65.6a 65.0a 127.8b 102.1c
GSD 454 337 319 51.9 437
Max. 1209 1604 1389 1848 1742
Min, 292 267 387 793 413

*:a,b, c means that averaged values within the row by the same letter are not significandly different.

*: Total culturable airborne fungi

Table 2. Concentrations of aibome fungi, CO2 and particulate matters in subway passengers' activity

areas
Station precinct Inside train Platform Outdoor
T.CAF (cfu/mp) GM 117a 93a 105a 53
GSD 36 19 4 25
Max. 157 110 144 103
Min. 7 U 62 9
CO: (ppm) M 358 337a 325a 310a
GSD 53 18 17 12
Max. 423 376 354 321
Min. 322 312 306 298
PMuo(yg/m’) GM 1821a 311.5b 359.0b 1545
GSD 972 6.6 1713 550
Max. 310.1 316.1 480.1 2535
Min. 1226 306.8 2378 786
PMas (ug/m’) GM 87.7a 125.5b 129.0b 102.1
GSD 390 145 670 437
Max. 126.8 1357 1763 1742
Min. 489 1152 816 413
“:a,b, c means that averaged values within the row by the same letter are not significantly different.
T: Total culturable airborne fungi
Hd 254 999 4 AF LU FE 7 T AES AAELL 1% o)FE
= A4 Y opdety dadth ok ApA gtk 71E9 A7 A3 30je] A
A 9 BF F5 A2 sk o gl As)k bl gAlsta 9
941@} Fob el sEnlgol 1opde] & Ask FA U W Bh AF 55
W A Ul o] o) Al o] dolg 458 5 9tk
377 LR EE A oR 2T oA Hat FE W HE 310370
T Ut QA Borel AT 281 7] ppmO.E U] 3 74| BAA Aol Qe
449 A5 A 3712 Belk &F Aoz BAHG oM (o005, B4Y
S volth 54 £AMY A G AF BN TAHARA A 37149
A, i EL, FAY ARG O Aot ¥ o]AbshekA: A 7]F21 1,000 ppmel B4
el Qo] Ao R & Aol A5 X wAe ALE Yeh olibglEa
Holou 24 23t o W& FAE Y 2o JF Astd 2RAE 17 94
GGtk Aakd ¢ Tl H B AL gk Ao ZAEY,
LE=AY o] FH A Y% YA B PMuo PMesO] Bt %
UL U Y TE AL ST o ATl 751 g 567 g, 3
A =802z A (1429)3 Aabd 2 o] 844 pg/m' 7} 65.6 /', W E 4271932
B I EXEE AAZE T FH T pugm' 3650 pg/m, A4 0] 2712 pg/m' 3}

dEheao) £X 4 327

Mz

F, QA B, ol

1278 pg/m' 0.2 =X = o] PMiod} PMas B
T @40 71 340 (p<0.05), Y
A A 32 BAZ R Ajol7} Gl Ao

A E A (p>0.05). A 2 PM1o3} PMas
o Hi T+ 47 1545 pg/m' 3} 102.1
g E S350} LA E A 93 v
A A REEF ARG FE 07 2A
53tk

F A, JA, i Z oA 24 4
A 4 FEe WA 1Al 7155 )
LPE v 2AH 28 o AN A
2 A9 AT v E A9 PMoY FE
=AY 8771590 150 pg/m’ & 2 3}31]

USHEE BMasi o} ) tA17120] 4
AEA 41 Ao v)m FA A
A8 65 pg/m' o} HITA] SAH B ol A

BT R gEolglnh shA Rk 244
9] 7% PMio#} PMes 57 919 57 1A 7]
& 23 A 02 e FA71E S
ZHA gevhy B A 5 31
9 A Aoz AtE gl o g 4
¥} 2pol= A 5kd 143548 EH/\]—OE 3
E. 0:]?—3}‘— l:l-g] _\43:]/\-] ‘_ Jx‘gui_ll:_
7HH 2R A4 2719 6834 & T L.
2 okS] Wil YAV 4] 2R
o] dtj A o5 A7 wjgolet I
w3l =4 A7 o] Aol sjte] o]
fret Aok mebA AoHd 14354 &
A 2FAY YAt 2 wE FEE T

i

T oletZ frAleh] AN e v A
29 2A 2 BEAL A7A A4, 5

% % Fsap] 49 44 23

2. Ko 5HS :2 &

Table 2074 Vrep nhe} o] x|5hd <
AZ T2 EF F9A F T, A, 5
AR5 AFY B 52 44 117
cfu/m’, 93 cf/m’, 105 cfum'g! Ao & =34
g o Fu7t 7b =3 Ade] 7h v
SA0E ZAEG oY FAACE f9]
BHA| AT} (p>0.05). A E 2 Aol A
ol &¥ HA An|9 T2 dAYHeR
sl 2|3 sAF0] Yol Bl £

% %9



328 2714

500.0
400.0

= 3000
E: 200.0
100.0

0.0

200.0
150.0
1000

50.0

0.0

P - A - ol BF
O Underground B Ground
T
I
T
I
Station precincts *Platform Station office Ticket office
PM,o

DO Underground 3 Ground

R

Tl

Station precincts

*Platform

Station office Ticket office

PM; 5

Figure 1. Comparison of concentrations of airborne fungi, PM10 and PM2.5 between
underground and ground subway stafion areas. (*; p<0.05).
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