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ABSTRACT: Recently, indoor air quality (IAQ) is one of the greatest problems in our modern
societies. Although research for IAQ is made rapid progress but IAQ problems concerning in-
door microorganism contamination is required to be studied still more. So we have investi-
gated the indoor microorganism concentration of a variety of department store, subway sta-
tion, underground shopping center, kindergartens, library where people complain about the in-
door air quality. The experiment on microorganism concentration of indoor air was carried out
and the average of total microorganisms was measured. Comparing the experimental results
with existing foreign criterion, the experimental results show that the ministry of environment
recommendation microorganism concentration value (800 CFU/ms) is in need of revision in the
near future.

Key words: Bacteria(d ¥4l #), P. aeruginosa(&% ), Staphylococcus(EE=4T7), Fungus(H
), Microorganism(u] A &), IAQ(A W F7] &), Pathogenic bacteria(*] 94 A1)

.M B

2212 237t AT olF oAt 4
3 AZZ9 ddAH JIdAe] HA Fd=d
2.3 gtk ey ol # ouA Aok g =
& ¥ £ Sick-Building Syndromed #& F
AZZE W Frdd dig dHgEg 7AA H
Aok 2ol Bl e olEd HAuUFrIe AF

J EAE OE Be d7so APHUeH, B

* Corresponding author
Tel.: +82-31-750-5306; fax: +82-31-750-5314
E-muail address: jkhong@kyungwon.ac.kr

3 VOCs Tl dg A77F 83 JPHoiA
I Ay zY A A q@d EA7L
@A F718EER Z2 85 29l ARE
old Aozt AL AWE dolrh. F719 A
A ZANA WA F e FEo] AUFrld
EAste FRAES 22 uPE FHolo 3§
At @A U PP F A Folt AW

- E3 e 5E3 gl @ ugE #7549

o] A3 WRH B WEANT F B
AF 800CFU/Mm’ oldats 712¢e Aste
A qEe Aol AAel), AL APHoE
BgAFo] o] I ¥ Wk o ¢ B

o 9= "AAAN A7ZE FHAE o= A



ol gAde] g A4S LY L) BT T 621

o 2T M= FET AIAHE LH
7] &Y Rojth, zey Hx A7 nxEsE
3 AU BEsE AZEe) FrkstHEA, e
F71dol AA WXE F&o] B& FoE7] o
ol AUl pAE 4L A A7 He
3% £ ge 8% 848 € F 4E Ao
t} olo] w E =&ME BirlgEe] e ¢
Fo)EANAMES UAdez AU A8 FEEXE
ZAgoz N, hFolgAlde UutAQ AFF
o digt MAE LHHENE Al T(bacteria), T
(fungus), YA AT (pathogenic bacteria) &2 Al
235t ARl ARG B OEol 84
AL MegaA 95X S¥sty, KusHd, £
T GAEE g4 AgT KASE 94}, $947
GA 52471, g T KASAA7Y, 37 SEAH,
Adr KEA#, 7 SEE 94} 45T Y3
T 9al, 947 SHXY, M2 NHUE, Nz
T SHEujd, AdA K PC¥, A¥Al G PCY, &
B3 MR &FaEE ddez 3 Blay gdF
HolgM= AF 2 FPLT ARG dig =
AL AlgEtd Tl 2A17HE 20043 49 RE 2005
d 1974 B, 98, 7H8, Agel 44 - u%
ZALE 4 #Ysin o AFE nEHIAG

2. dg3x 2 Uy
21 Mg ZFL A

$A GolME AFFH ute} Zo] FHHAEE
F33 gFol AL WA, 2 EA4IE PCH,
=", A 9al, A 9AL §X49, EHud
& gigez s 4 AEge FAHAES &
AT HEAA 2AHYAE A3l AT& £F
33, 2ARXNEE ZF AEY FRe wWx 9
mal 28 Aoz ZHYAE Y= 290
A28 AAse 2x8: Aoz aad” dxw
FaoA videzRE o 15me Fold Air
sampler® AXsg3n, 232 I Adx=y
+ 4AAE FRXAAA A HBE FEE
243 3P

22 H# =3, wig A AlF

$H Auel - ¢E 2A% JRYHE ¥

A3t7] 938l ©]% 2] Anemometer(Climomaster
model 6531)& A8l & - FE 2 JIHFE &
A BEHATFE X387 Y38l Air sam-
pler& A}g314 3, Air samplere= 2EH& ol &
ste] Z+ AAolAM 187 100LY F7)EES ¥
AT £ UAEES Y. FNEEY] THL Y4
Adg g QAT %2 Yol g 23 AAH
Kot =8 dlolEe] ML Eol7] o &
Zre]l AAdE 157d tFe2 234 FA A
Adg MR A7FL XZY + Y=F A
Ztzhe] AdE EIL ALHL 119 $&dAM 1
4 FeA APEF 1 BHL 4994 6
4 S, 58 79 %M 99 A, 7t
€2 99 ZdA 119 FEAA &Y + U=
2 3 o¥A 7 AHER FEYA o3 )
Ao THE WAEE wIsr] A FLdA
AE 201CE AT & U= AFHlEHE A
L34t wiR A Fe A APste T 4
Rz Reo szl g oL WA Y3d
ZAMA(Class 10008 AHgatch widd wixE
2o #& AFE7 9389 A5 71(colony coun-
ter) & AMgatz, AS7t 458 WAE FVE9E
718 A4 2 F 3= s sgth
Table 12 £ FAHYHAAM ALgd F2 43
o9 AbFS vebdln vk Ao AMgdE H)
e AdukMFE o2 PCA(Plate Count Agar,
USA, Difco)® RF&eE PDA(Potato Dex-
trose Ager, USA, Difco)E Ar&3t4rct Zze
WA+ Air sampler7} £A% F7] 1001 gk
7 39 BRHATE Q8 724179 w%S

Table 1 Specification of experimental instru-

ment
Instrument Specification
Air Flow rate : 100 L/min
sampler Tolerances - 5%
Incubator | Temperature tolerance : 20~5020.1C
Colony Pan counter : 220 V
counter

Size 1200 x 600 x 620
Filter : Ulpa filter (0.3 um x 99.9999%)
Air volume : 23 m*/min
Air velocity : 0.3~0.45m/s
Class © 100
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Fig. 1 Growth triangle for indoor molds.
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Fig. 2 Seasonal indoor fungi concentration of
underground stores.
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Fig. 3 Seasonal indoor microorganism concen-
tration of department store,
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Fig. 4 Seasonal indoor microorganism concen-—
tration of underground stores.
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Fig. 5 Seasonal indoor microorganism concen-—
tration of subway station.



P
624 WA
v — e — Staphylococcus
- 800 4 AN —e - P.aeruginosa
€ S —a—Fungus
=] —v— Bacteria
[
Q
£ 600 v
a .
€ N A e
g A . \‘\//
<] - P o RS
b= AN ~. TN "~
S 4004 e R > A 2
s 2 AN SN P
5 A -
° 7 // N e
é o . AN PN
/ e
E 200 . - N \
z / “o” ‘w
L
e
Ve
-
o
T T T T
Spring Summer Autum Winter

Fig. 6 Seasonal indoor microorganism concen-
tration of railway station.
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Fig. 7 Seasonal indoor microorganism concen-
tration of bus terminal.
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Fig. 8 Seasonal indoor microorganism concen-
tration of PC game room.
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Fig. 9 Seasonal indoor microorganism concen-

tration of library.
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Table 2 Microbial levels indoor and outdoor air(s)

. L Average range L.
Microbe Loewr limit - Upper limit Reference
Low High
Indoor fungal spores 50 10 50 150 ACGIH, CG
(Summer) 500 CG
Outdoor fungal spores 100 100 1000 - CHBS
Actinomycete spore 0 0 150 240 Nevalaien
Out actino spores 0 4 - - Heineman
Bacteria,non-pathogenic 50 0 500 50 ACGIH
Outdoor bacteria - 179 1083 - Brickus
Pathgenic bacteria 0 - - 0 AHA
Viruses 0 - - 0 AHA

ACGIH (American Conference of Government Industrial Hygienists), CG (Canadian Guidlines),
CHBS (California Healthy Building Study), AIAH (American Industrial Hygiene Association)
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Fig. 11 Annual average concentration of microorganism.
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