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Distribution and Classification of Indoor Concentration of
Microorganisms in Public Buildings
Yoon Shin Kim - Eun Gyu Lee' - Moo Jong Yup * Key Young Kim*

Institute of Environmental and Industrial Medicine, Hanyang University
*Center for Occupational Heath, Hanyang University Hospital

ABSTRACT

A measurement of indoor microorganism using Reuter Centrifugal Air Sampler(RCS) was undertaken during
October 1991 - February 1999 and 6-Stage Cascade Air Sampler was undertaken during May 2001 - June 2001 in
Seoul. Sites including book store, department store, theater, subway station, underground shopping center,
hospital, office building, sports facility, and eduationa institutio were chosen to measure indoor microorganism.

The results were as follows :

1. The average of total microorganism collected on the agar strip GK-A media were, in the order, subway station,
hospital, underground shopping center, department store, book store, theater, sports facility, educational
institution, office building in sites.The highest concentration of 71lcfu/m® was found in the subway station and the
lowest concentration of 44cfu/m3 was found in office building.

2. The average of staphylococci collected on the agar strip GK-S media, in the order, were subway station,
underground shopping center, hospital and department store, department store, theater, office building, sports
facility and educational institution in sites.The highest concentration of 502cfu/m? was found in the subway
station and the lowest concentration of 14cfu/m? was found in sports facility and educational institution.

3. The average of fungus collected on the agar strip GK-HS media, in the order, were underground hospital,
shopping center, theater, subway station, department store, book store, sports facility, educational institution, and
office building in sites The highest concentration of 252cfu/m3 was found in the hospital and the lowest
concentration of 32¢fu/m? was found in office building.
4. Ratio of Indoor/Outdoor, determined by site was 1.12-2.38 in total count, 1.00-2.35 in staphylococci, and 0.99-

1.34 in fungus.

5. The positive results of test were 12-24% in indoor and 9-43% in outdoor.
6. By gram staining gram positive cocci were 59.9%, gram positive bacill 24.4%, gram negative bacilli 10.4%,

and gram negative cocci 0.5%.

Keywords : Microorganism, staphylococci, fungus, Coagulase test
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6—stage Air Cascade Sampler® &% A] A-g-3F
HiA| 2= A7 AAE AA|A)1717] $3) Clindamycin
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AT FE catalase, oxidase, glucose #3) (AF3},
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ERATEFELE A3l T2 T T st
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A Staphylococci®t B8] &AL SAETA
T2 78 Bl %A 02 mannitol £31%, DNase
Ak dl 88 4 S 9wkt Fig.D.

2 F 4 AL tube methodoll 28t el SR
A (free coagulase) & ZFA}FsI1 ™ DNaser| & &
Gilardi methodell ko] AAJetgich —8-d A4 AL
AlEE 5% A8 FujA|of] EHETate] 2447k
Hjoks of AaE TH7 A LgEE AL -
Y MAagd g gkt

ETATT 59 A ol= Mannitol agardjAl &
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MacConkey agarZ AFE-81 T}

duk A& wlA oA e AeEel oisl]
Gram 94 S 3o Hu]4d (1000x) 28 B &
Gram(+) cocci, Gram(-) cocci, Gram(+) bacillj,
Gram (—) bacilli©. 2 7-#3}%it}.

! Trypic Soy Aagr media }

[ incubation _{

! Cram staining }

{ Microscopic observation
| Gram(+) cocel l

| Catalase test

[ Coagulase test
I

fnegative l

l positive ]

Figure 1. Chart for isolation and identification of Staphlococcus.
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Table 1614 B 73} o] Aspd A, 2847t B
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A, Wekd, 37, Ashe, Askat, Hane
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Table 1. Average Concentration of Total Airborne Microorganism and
Staphylococcus, Determined by Site

(Unit : cfu/m?)

Classification No. of A;rgml . .
Sampling samples yr.- e ome. ungus taphylococcus
Sites Microorganism

Bookstore 12 324 68 178
Department
store 46 3% 76 o 233
Theater 12 262 139 170
Subway
station 16 711 122 502
Underground g
Shopping center iz 450 220 373 ..
Hospital 78 554 252 233
Office building 63 44 32 41
Sports
facility 12 206 47 14
Educational
institution 12 % 43 _ 14
Table 2. Ratio of Indoor/Outdoor, Determined by Site
(Unit : Ratio)
Total
Airborne . Fungus Staphylococcus
Microorganism

Bookstore 12 1.14 0.99 1.00

Department store 46 162 1.11 138

Theater 12 112 1.09 1.09

Subway station 16 2.38 1.34 2.35

Underground

shopping center 12 115 1.04 133

Hospital 78 1.44 1.21 2.26

SJellH 238 Ba A H4 S ol A -
8] (/0 ratio) & 73 A3E Table 2614 2 A
A mBEL] ¢ At Aol 4 11, o) 7Hg
SOk, REAT A EE AEE o] 7 4, A3
= A8 vzt 28 ge dEhde) 7 stk A
9] A% Ashgelo] 7§71, Ao] 71 sk
ok s o) A WA vl ES BT O
231 F o] XAt e] Aot Aol Hct 20 of
72 AAMIACE AA A A - & uE R
ohe At 25 92 A 9457 B
ATt

=
3T
A

A ES
AR
o 2~
= T

[¢]

1
=

3. E &4 39 Coagulase Test A1}

Coagulase test (XEATFH SLEAAD) = ¥
AAQ Staphylococcus aureustt-& F% = o) o]
|5= A¥o 7 kol Staphylococcus aureus
& UehAh Table 4014 B 213} o] ¥4
AE Aelstue A - oA kgL 9-21%9) H)
&5 vehdio] B8t v E& VEeRfl

4. 5753'._5“31 HAY DM S BEdsx EE
Table 40149} Zo] SHATHR v]PES] JH
55 nus] B Andersen 6—stage Cascade
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Table 3. Result of Coagulase test

o

o7 89

i

(Unit : %)
Classification =0~ i e
T e - positive
Site samplos " Outdoor.
Bookstore » 12 12 .
Department store 46 14
Theater 12 12 » 9
Subway station 16 24 15
Underground shopping 12 21 21
center

Hospital 48 - 21 43

Table 4. Average Concentration of airborne microbial particles according to sampling

years on hospital

( Unit © cfu/m® )

Classification

No. of Total Airborne

Sampling
Date

Fungus Staphylococcus

samples Microorganism

1991.10. 5 - 11. 8 27

1995. 1. 4 - 228 21

2001. 5.1 - 6.30 30

597 38 201
358 49 174
706 670

Air Sampler® Z}Z} Anti—fungi-2 TSAH}X] 9}
Anti—bacteria SDABIA & AME-31o] Hedd o] A
A A ES Lo IG5 LTS 339 E 200149 %
7} o Ax vs] AA v Y EEEe) JAdEs B

% 7)) epstut.

G(-) bacili
104%

G(+) bacilli
24.4%

G(~) cocci
05%

%

U 27 F A3 A2 IncubatorellA] Bl

F T ARES IHAA AHS 3 A Fig. 2004
= AT Zo] HFAHLE H|Fo] JFWTHol

7V =3, A TEo) 7R WA FARE AT

PSS
(@G (+) cocei

gDG(-) cocei
3G (+) bacilli

G(+) cocci
59 9%

Fig. 2 Result of the gram stain at airborne Bacteria in hospital.
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