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Abstract

Indoor air quality is one of several factors affecting the health and
well-being of people who regularly spend their time in indoors including
libraries. A cross-sectional study was carried out to assess microbial indoor
air quality, temperature, relative humidity and to observe some physical
environments in 4 selected university libraries (A, B, C and D) in Bangkok
Metropolitan Region. Totally, 115 air samples were collected using Millipore
air tester to assess bacterial and fungal counts. Temperature and relative
humidity were measured. Descriptive statistics was used for data analysis
and presentation. Results revealed that all have optimal temperature and

relative humidity. Air conditioners were split type. Means of bacterial counts
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in library A, B, C and D were 255 cfu/m’, 184 cfu/m? 218 cfu/m® and 229
cfu/m?, respectively (outdoor air samples = 988 cfu/m’, 984 cfu/m’, 756
cfu/m’ and 744 cfu/m?, respectively). Those of fungal counts in library A, B,
C and D were 201 cfu/m? 159 cfu/m? 80 cfu/m® and 127 cfu/m’,
respectively (outdoor air samples = 252 cfu/m’, 492 cfu/m?, 480 cfu/m® and
504 cfu/m’, respectively). When compared with the acceptable level (<500
cfu/m?), it was found that bacterial acceptable level were 78.4%, 92.6%,
83.3% and 889% in library A, B, C and D, respectively, and fungal
acceptabilities were 89.2%, 92.6%, 100.0% and 96.3%, respectively.
However, there were some areas in studied libraries that had microbial
counts higher than the acceptable level. Library administrators should

regularly manage for good indoor air quality.

Keywords: Microbial indoor air quality / Temperature / Relative humidity /

University libraries
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spp.
MYUBNBIAT ATITNU Aspergillus spp., Penicillium spp. Waz Fusarium spp.

4 = meluaiens asaanuy Aspergillus spp., Penicillium spp. Wz Cladosporium spp.
ABUBNDIATT ATIVNU Aspergillus spp., Penicillium spp. Wag Fusarium spp.

© = Unadmiuiuniun uaslfzd e

f = Vinalfvusynduiug wazianiweiliuinig

WeawlSsuisunuaeausuls (<500 cfu/m?®) wuin Sevay 78.4, 92.6,
83.3 uar 88.9 voewBt WNIALNTINeNAY A, B, C wag D dusinaumuaiiiuagly
syauNgausule wasdosay 89.2, 92.6, 100 Lay 96.3 189M30819010d HUSU0
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srlussiufivensuls (M319ft 3 e 4) Mnnsteseingurdeanavendely
AI19E8198101F WUKUATILTE Staphylococcus spp., Streptococcus spp. Wag
Micrococcus spp. #1Ua10U Waw 31 Aspergillus spp., Penicillium spp. ha s
Fusarium spp. sud iy Tudndruiideudnsganindndu 4 (ms1efl 3 way 4)
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p1mangluenisisiinnudfydegunmuesfegorde ewwuialvgilan
s samnamues Snsindeudneuserins Snseadreszuusalait e1asd
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1N 1 taFesUuanna indesiun wadesdetenans gunsalitldludtineunie
Foatn wazmedwedes 4 Wudu davanidamnsanslhinuannyaneluaims
18 [16, 17]Waﬂauﬁiuuﬂﬂ's‘ﬂEJ’]ﬁEJ‘UU"I@IMEUJJﬂE]EﬂUE]']ﬂﬁ‘iﬁﬂ‘lﬂ’e]’é]ﬂLL‘U‘ULﬂu@']ﬂ’]i
aLunUsyasd vrauvisiidiuau 23 du unausiaiife 5-6 YU vese1ATEIRINE
osdulngdinegluuiinuiinisasasmuiuiy Sagunsnedilddne,
AnNMeINIANE U ANTTO IV RIaA UL INENEY 4 WAY (UnTINends A, B, C
wag D) wuid qmwgﬁuagmm%uﬁuﬁwéagﬂuizﬁuﬁmmgam ueainaieganeiy
N19911974 9untide Auainenas udu aauuinsgiu ASHRAE (American
Society of Heating, Refrigerating and Air-conditioning Engineers) adud 55
AuungumnTiwdsiivmnzan 20-25.5 ssrwalded wayANTUdMSTSesay
30-60 [18] dnunasainnisAnwmadeihildliindosiaudléannmsaeun wnna
msfuivesliviosayn Uunugdunid (wuaiiBeuazs) Tudhegienianeluy
vinsayadlng egfluszAuiivansuld (<500 cf/m?) wausuuslilng American
Industrial Hygiene Association [14] LagnsENTNAUNAAuTeUsEINARIAlUS
[15] UsunauuuafiSetadeinfu 255 cfu/m?, 184 cfu/m?, 218 cfu/m’® wag 229
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91aNUld Wy Penicillium, Aspergillus, Cladosporium Wa¥ Alternaria Dudu &3
TndiAgadun1sAn®1909 Allsopp LWazAnl [7] Way Agnieszka LazAms [3]
LmaaaumamﬂaﬂlwﬂwLﬂﬂiﬁﬂluuﬂﬂamlﬂ pg19lsAANISANYINIITEUIAINEN
WU m':t'i“uaumawaaaumﬂummm fuganazUey q azinludnislugiug
vauiauavaIn1sRnUnABu 9 wWudeiunauensUly [20-22] wavyinduiaves
q Wunawu envdmaresyuunisiuadisulainuaziila ssuulssam wazssuy
niANTUYDIs19NY [10,23] aunmaammaiuwa@ammwaﬂaﬁa‘lwﬁﬂmmumauﬁq
ﬂaaumwmﬂuamﬂm AU WAy aumﬂﬁummaﬂ anslalasaniueuangunsaisng g
Wy wieddned wiesdieionans wisaiurineufinmesuasnifsdosig 4 [7]
gUnsalfnaniemsnsludumdsiivatsniavesfianisaunionsni19wiagin
U%fnmﬁﬂﬁu”ﬁmuﬁ"&ﬁﬂmmﬂuﬂi;ﬁw uenaniivtdeuay auauni o Sufuundadiu

Q

mmuﬁuawaumwm HﬁﬁuﬂLuaﬂﬁ]Tﬂﬂ‘i”ﬂ?HW@Jﬂ'ﬂ%fduLLﬁ“Nuf\] Wuunaae s

o s

ﬁ?ﬂﬁyﬂaﬂﬂﬁu‘lﬂiﬂ (3,7] QM%Q1JLLﬁSﬁﬂ'l’]%JﬁU‘LAﬁiJWWﬁﬂMNﬁﬂ@ﬂ?iL%i@LﬁUIﬁ%@&

=

RUNIIlAsnIzs Tanuduiusiuennisfanann [20] agalsAsunis@nwinsadl

]
@

Falildsonunansiinnzinuduiusyenuugd aududuing Usuiw
wuafide wazUfunasilueiniaiingiany deagiinisieneilunman was
fﬁ"]LLuﬂmmﬁa&amﬁuamm%wmé’aﬁﬁﬂmﬁq 4 wiazazseulunsinuads
maly

uaﬂmﬂﬁwmmmiﬁa&amﬁ‘&agiﬂé’ﬁ’w%nmﬁﬁmmiﬂﬁﬁuﬁ"& w3eil
sopudruuazeennasaal Suinauiilisnten Weseniofu-diau sooudas
UassAmarfusunsusnleddainainnisinilviiiliauysalvennie swud
arsUsznoudunidsemeld wozdurunadndaiidosduniduutiousguninizane
snneluoinsiagunsteszgrsoniieiala ﬂ@I‘lf‘TLﬂﬁﬁﬁU%’lﬁ%ﬂ’lWﬂ@ﬂﬁﬂ
14 110,231 f$ufinreudtudsuindonrosumiinegdons 4 wis Tanasfiansan

nssrsinviulaninetdans | I 19 adudl 2 nsngrea - Suaas 2562



Advanced Science Journal, Vol. 19 No. 2, July - December 2019

tarauakurUsulTaudelaiiauslimauiiioantenianisuulouaaunsy

U

nelurasaynfingn?

GEAL

mamiﬂﬂmwum QN3 ALAUALTNE uaz suatainanieluviosaynvas
wnwmawmmm 4 Wit fenumanzay AwasvesuaiiEouazsilufiiegng
9INIARINTIDIAIAAIBUDNBIATT WA mamqmmsﬁa*miwmaaﬁlu'a“ﬂwaamulm
(<500 cfu/m’) mumawaumwmmwuLﬂuqaumwlmaimﬂﬂiiﬂiuqﬂﬂamlﬂ
pg9lsAmudaivisuinm wu viuamdweiusznduiusliteyadlduinig
UInuUszgnindieaniotEyn Ummmsﬂmmmamm yuntadeNun/dneans
LLaasmmem'maﬁmsmmﬁ"l,mmewa mmimmgaumﬂqamﬂmmmmamulﬂ
Faffsuiinveumsiiuinsnisguastsaduausiielfaunmeinianielusians
Wasauniinnn ATy

UDLAUDLUY

Lgﬁ'jﬂumwa'mﬁ'lLa?sJﬁzJawﬁuﬁsﬂummﬁﬁmmwulﬂﬁuﬁw%am%’ulﬁl,wi
mmmmnmmﬂimmaaumaaqﬂmmmmmamulm mummmaumﬂmmim
EzeIAfiuIn LT T Esuas Ui 9 sausitutesedsaiiane 01a
14A9NTSU 5 @ W1IENn 9 6 ou LarAasindainauszure o neluoasniild
dmiumsiAanssunduvestindnuy uaﬂmﬂﬁ)mwammimﬁaﬁ’wmmmﬁa
Anuzfifionanstusetininnisdunndeniiensnsialsfiulasasadumsiiihsey
ﬂmmwmmﬂma‘l,ummwmmgmimqmmwmﬂ

naAnssuUsenId

2 =

AL N’Qﬁ]ﬁJ‘UEﬁJBUﬁMNU‘iW’]‘iLLa memmwmammamm’mmaam 4 WA

U
2/
=

ﬁauﬁym%mmimma%u

LONEAT5D19D4

1. World Health Organization. Preventing disease through healthy
environments: towards an estimate of environmental burden of disease.
Geneva: WHO Press; 2006.

2. World Health Organization. Development of WHO guidelines for indoor

air quality: dampness and mould, report on a working group meeting,

Massinviulaninerdnsnsd | U9 19 atufl 2 nsngias - Suana 2562



Advanced Science Journal, Vol. 19 No. 2, July - December 2019

10.

11.

12.

13.

Bonn, Germany 17-18 October 2007. Denmark: WHO Regional Office for
Europe; 2008.

Agnieszka K, Aleksandra B, Iwona W. Microbial air contamination in indoor
environment of a university library. Ann Agric Environ Med 2012;19:25-9.
Bjornsson E, Norback D, Janson C, Widstrom J, Palmeren U, Strom G.
Asthmatic symptoms and indoor levels of microorganisms and house
dust mites. Clin Exp Allergy 1995;25:423-31.

Newson R, Strachan D, Corden J, Millington W. Fungal and other spore
counts as predictors of admission for asthma in the Trent region. Occup
Environ Med 2000;57:786-92.

Jain AK. Survey of bioaerosol in different indoor working environments in
central India. Aerobiologia 2000;16:221-5.

Allsopp D, Seal KJ, Gaylarde CC. Introduction to biodeterioration. 2" ed.
UK: Cambridge University Press; 2004.

Fang L, Wyon DP, Clausen G, Fanger PO. Impact of indoor air
temperature and humidity in an office on perceived air quality, SBS
symptoms and performance. Indoor Air 2004;14:74-81.

Mladen A, Biljana B, Predrag M, Petar S, Aleksandra D. Measurement and
improvement of indoor air quality in an information technology
classroom. Therm Sci 2014;18:915-24.

Luksamijarulkul P, Kongtip P. Microbial counts and particulate matter
levels in roadside air samples under sky-train station, Bangkok. Southeast
Asian J Trop Med Public Health 2010;41:678-84.

Pasquarella C, Albertini R, Dall'aglio P, Saccani E, Sansebastiano GE,
Signorelli C. Air microbial sampling: the state of the art. Ig Sanita Pubbl
2008;64:79-120.

Luksamijarulkul P, Pipitsangjan S. Microbial air quality and bacterial
surface contamination in ambulances during patient services. Oman Med
J 2015;30:104-10.

Larone D. Medically important fungi: a guide to identification. 4" ed.

Washington, D.C.: American Society for Microbiology Press; 2002.

nssrsinviulaninetdans | I 19 adudl 2 nsngrea - Suaas 2562



Advanced Science Journal, Vol. 19 No. 2, July - December 2019

14.

15.

16.

17.

18.

19.

20.

21.

22,

23,

Seitz TA. NIOSH indoor air quality investigations 1971-1988. In: Weekes
DM, Gammage RB, editors. Proceedings of the indoor air quality,
international symposium: the practitioner’s approach to indoor air
quality investigations. American Industrial Hygiene Association Ohio 1989:
163-71.

Institute of Environmental Epidemiology, Ministry of the Environment.
Guidelines for good indoor air quality in office premises. 1% ed.
Singapore: Ministry of the Environment; 1996.

Ekpanyaskul C, Jiamjarasrangsi W, Kasonthong S. Prevalence associated
factors and impact of sick building syndrome among office workers in
Bangkok. J Health Sci 2005;14:453-63.

Seppanen O, Fisk WJ. Association of ventilation system type with sick
building syndrome symptoms in office workers. Indoor Air 2002;12:98-
112.

Office of Air and Radiation, Indoor Environments Division, United States
Environmental Protection Agency (U.S. EPA). An office building
occupant’s guide to indoor air quality [Internet]. 1997. Available from:
http://www.epa.gov/indoor-air-quality-iag/office-building-occupants-guide
-indoorair-quality-printable-version

Lugauskas A, Krikstaponis A. Microscopic fungi found in libraries of Vilnius
and factors affecting their development. Indoor Built Environ
2004;13:169-82.

World Health Organization. Indoor air quality: biological contaminants.
QHO regional publications. European Ser 1990;30:1-74.

Zweers T. Health and indoor climates complaints of 7,043 office workers
in 61 buildings in the Netherlands. Indoor Air 1992;2:127-36.

Gorny RL, Dutkiewicz J. Bacterial and fungal aerosols in indoor
environment in Central and Eastern European countries. Ann Agric
Environ Med 2002;9:17-23.

Gulliver J, Briggs DJ. Personal exposure to particulate air pollution in

transport microenvironments. Atmos Environ 2004;38:1-8.

m Massinviulaninerdnsnsd | U9 19 atufl 2 nsngias - Suana 2562



