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Profile of airborne microorganisms distributed in general offices

Ki Youn Kim - Young Man Roh® - Yoon Shin Kim - Cheol Min Lee - In Suk Sim

Indtitute of Environmental and Industrial Medicing, Hanyang University

Meen levesof arborne bacteria, airbornefungi, temperature,
rdative humidity and carbon dioxide in totd 69 generd offices
were 426(*+83) cfu/m’, 234(*+125) cfu/m’, 25.9(+1.3) C,
57.7(86) %, 422(*38) ppm, respectively. The I/O ratio of
airborne bacteria and fungi was over 1 and there was no
Sgnificant difference among temperature, relaive humidity and
carbon dioxidein totd 69 generd offices. In congtruction period,
a concentration of arborne bacteria and fungi was significantly
highet in generd offices congructed under one year and over
three years since construction, respectively (p<0.05). The
concentration of airborne fungi in genera offices located at
besement wes sgnificantly higher then those located at ground
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(p<0.05). No sgnificant difference of arborne bacteria and
fungi in generd offices was found regardless of inddlation of
HVAC system (p>0.05). The dominant bacterial genera
identified in generd offices was Stgphylococcus, followed by
Micrococcus, Bacillus, and Corynebacterium while usarium,
Penicillium, Apergillus, Alternaria, Rhizopus and Mucor were
identified as dominant funga generaiin generd offices.
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A& AAdste] P19 7] 08 EA FE O F nlA
2] (150ug/m’ ©]3}), YA (10ppm ©]3}), o] AksbekA
(1,000ppm ©]3}), EE2H|3] = (120 pg/m’ 13}, F3HA
713FgHE (500ug/m’ ©138}), F5-frAlle (B00CFU/m' ©]3}), ©]
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olsh= At T} (s, 2007). ©)3e] 371 A=A
of et AFFEA U] 55 B3 7l Ae 2AR= =73 o
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Table 1. Characteristics of general offices investigated in the study.

Period Snce congruction Location Vertilaion N
<lyex Ground w/ HVAC 15
w/oHVAC 3

Underground w/ HVAC 5

1-3years Ground w/ HVAC 15
w/oHVAC 3

Underground w/ HVAC 5

>3yeas Ground w/ HVAC 15
w/oHVAC 3

Ground w/ HVAC 5




2. 574 U =4 HiH 3. 54 U =4 HiH
7| AT EFE Q5 Aol A BA] Afo]of] AREA Fo) 3t SAS package(SASSta 9.1, SASInintuteInc Cary, NC, USA)
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Table 2. Analysis condition of airborne bacteria and fungi.

. Incubation
Media .
Temperdure Period
Airborne becteria Trypticase Soy Agar (TSA)
- Induding cyd oheximide 500mg 37C 1-2days

- Lot 2087730, Becton Dickinson and Company, USA

Airbornefungi Mat Extract Agar (MEA)
- Induding chloramphenicol 100mg 20-25C 3~5days
- Lot 3111376, Becton-Dickinson and Company, USA
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A YT g0l 9 s Rt s 42U 9l
ok spARE A 7 m A=Y F e SR FE 7] 9 tasds
3 Aol Fr gl FlE o] et Adts dnA e R 3% A AR AW ARFAE Y] A5l iE
4 A 171wl (Pastuszka s, 2000, Wu 5+, 2000) L RE A} nAE} SRl BE H|WE HOF 9\t A5H 4]
A S s A A B EAel A8-E o 1 ofshe] AR AFFA S A F Al Xt 9] st
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AJAARN LFE) A A W A 250l B 17 322 358(£ 74) cfu/m' 9} 196(+81) cfum’, 3d o]AFe] &
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Table 3. Level of airborne microorganism and environmental factors in general offices.
Meen(=SD) Range ‘I/Oratio

Total arborne becteria (cfu/m’) 426(+83) 262- 5% 12

Totd arbornefungi (cfu/m’) 234(+125) 114-412 164

Temperaure(C) 259£13) 234-204 -

Reative humidiity (%) 57.7(=86) 374-809 -

CC* (ppm) 422(£30) 386- 461 -

* Ratio of indoor and outdoor concentration

Table 4. Comparison of airborne microorganism and environmental factors according to construction period

of general offices.

<lyexr 1-3years >3yeas
(N=23) (N=23) (N=23)
Men 0 Men 0 Men e
D) O @o (r) O @0 (r) OF o
Totd arbome A agEsm 18 0 X 48 118 P 71514 110
becteria (cfu/m) (+a)) (+74) (+69)
Totd arborne I8 a0 118 P a1 PR oaean 1w
fungi (cfu/m’) (£46) (=81) (£72)
Temperature 259 p7s6 i 256 nexp i 62 a4 i
(€) (£12) (£12) (£14)
Reativehumidty D4 g4m9 - O meme - P4 hgme -
) (+102) (+66) (+77)
Co2 B apamp - R V. B W e -
(ppm) (¥22) (29 (T2

* Ratio of indoor and outdoor concentration
- Result of Duncan test

. a, b, c means that averaged values within the row by the same letter are not significantly different.
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Table 5. Comparison of airborne microorganism and environmental factors according to location of general

offices.
Ground Basement
(N=54) (N=15)
Meen R ‘110 Mesn R ‘I/0 pvaue
(TSD) e rdio (D) e rtio
Totdl airborne becteria (cfu/im) 32 gmew 124 0 0B gy 1m0 o
(+£115) (£70)
Total dirbomefung (cfu/m) 8 o 0 P uga2 1% fom
(£51) (£84)
Temperature(C) B pr94 - VY VR 048
(£13) (£13
Relative humidity(%6) 24 game - B7  mee7 - 051
(£79) (£85)
CO2(ppm) 3R sgpam - 2B sl - 055
(+27) (+36)

* Ratio of indoor and outdoor concentration; /O ratio
T statistically significant (p<0.05)
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Table 6. Comparison of airborne microorganism and environmental factors according to HVAC system of
general offices.

w/ HVAC w/oHVAC
(N=60) (N=9)
Memn R ‘110 Mesn R ‘10 p-vaue
D) € @i (x) O o
Total airborne bacteria (cfu/m) B e 107 BB ;05w 112 03l
(%) (£78)
Total airbomefungi (cfu/im) Bl oy 12 ¥ usmw 18 o
(+62) (£132)
Temperaure(C) B4 p3094 - D5 xn93 - 053
(£37) (£09)
Relative humicity(%) 566 w49 6 eee3 - 062
(113 (£61)
Co2(ppm) 5 aemam - A8 s - 048
(£43) (t18)

* Ratio of indoor and outdoor concentration; 1/O ratio

able 7. The Profile of airborne bacterial species identified in general offices.

|dentified airborne becteria Number of offices *Detection rate (%)
Stgphylococcus xylosus 28 406
Saphylococcuslentus 16 232
Micrococcus spp 13 188
Stephylococcus auricularis 10 145
Saphylococcus epidermidis 8 16
Staphylococcus heemalyticus 8 16
Badillusgop 5 7.2
Corynebecterium xerod's 5 72
Stephylococcus capitis 5 72
Havimonas oryzihabitans 3 43
Saphylococcus cohnii 3 43
Staphylococcus hominis 3 43
Stgphylococcus smulans 3 43
Saphylococcusalreus 2 29
Others 13 188
nonidentified 9 130
no growth 4 58

* Percentage of number of offices detected and number of total offices (n=69)
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Table 8. The Profile of airborne fungal species identified in general offices.

| dentified arborne fung Number of offices *Detection rete (%)
Fusarium roseum 60 870
Penicillium 20 20
Agegillus 17 246
Alternaria 17 246
Fusarium 16 232
Rhizopus n 159
Mucor 7 101
Penicllium fusarium 4 58
Rhizopusfusarium 3 43
Agpargillusfusarium 2 29
Curvularia 2 29
Rhizopus sop. 2 29
Fusarium penicillium 1 14
Ageagillusspp. 1 14
Curvulariaspp. 1 14
Fusarium mucor 1 14
Hizopus mucor 1 14
Penicillium sop. 1 14
Unknown 10 145

* Percentage of number of detected offices and number of total offices (n=69)



1 A 697) 29 uk ALY B E S B8 A7} A
49 Wt T 426(+83) cfulm’, 234(+125) dfulm'©] 91 17,
AR 25, G R, olats e A g w e 27t
259*13) C, 57.7(i8.6) %, 422(+38) ppm<] 71 O & ZALE]

P A 1d ol s,
A SeolapA 71 S

A= A 3hel] 91208 2k A AL
A Ff Xt F 2T o e HA i‘”o‘]ﬂ (p<005), 3 ZA
A A o S A= T Al 2
o]7} 131 T (p>0.05).

3 YW ARFALE] 74;65, A 27, T2V A of 7
of FAGlo] A F-f- Al 2t o] &
o] o] &%, i, olatslekAe g
= 1ol gt 2ol 7L §131 T (p>0.05).

4. 5% A3 B4 A Staphylococcus Micrococcus,
Bacillus, Corynebacterium <A 2, F- Z +2 Fusarium,
Penidillium, Aspergillus, Alternaria, Rhizopus Mucor =41 2 A&
=tk
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