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Contamination of some Airborne Bacteria and Fungi in Personal Cars
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Abstract

Air microbial contamination in cars of Yala Rajabhat University staff was investigated and evaluated using Bacillus
spp., Pseudomonas aeruginosa, Aspergillus spp. and Pencillium spp. as pathogenic indicators. Sampling included 27
and 18 cars during rainy and summer season respectively. By using an open plate method, it was found that total
bacterial counts ranged from 0.77 to 15.38 cfu/m®, and fungal counts 0.98 to 17.01 cfu/m®, with overall average of
5.51 + 3.51 cfu/m® and 5.63 + 3.57 cfu/m® respectively. Statistically, the microbial count during 2 seasons was not
significantly different with a 95% of confidence level. Fungal count average in the front seat was significantly higher
than the back seat. It was also found that Aspergillus spp. was mainly detected (77.78%), followed by Bacillus spp.
(68.89%) and Penicillium spp. (44.44%), respectively. No the bacterial pathogen P. aeruginosa was detected in any
sample. These results, although preliminary could be helpful as indication of airborne microbial hazards in cars. This
subject deserves attention because of implied health problems, especially respiratory disease associated with these

microbial pathogens.
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Table 1 The average amount of bacteria and fungi by
comparing the seasonal and the position of

sampling by t-test

NS/ FUAIS fadslSinm faalSinmn
WUGaEnd uuafiiae (cfu/m?) (cfu/m®)
0o 5.57+3.80 5.73 £ 3.79
n93am 5.41 + 3.26 5.49 + 3.32
LTI 5.03 + 3.24 5.69 + 4.22°
LUNEARY 6.01 £ 5.32 0.84 £ 1.84°

Remark: The different superscripts are statistically different at

p<0.05 according to least significant difference test.
An unsuperscripts are not statistically different

at p<0.05 according to least significant difference test.
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Figure 2 The frequency of Bacillus spp. found inside

the cars per vehicle

Contamination of some Airborne Bacteria and Fungi in Personal Cars 241

91 Aspergillus spp. L8 Penicillium spp. Tn
amamalusnsnd

MNMTENTIITRAVBITILUUOMNILR TS Uae
i lnmAnsuemIF g Winmuua B Tauas
nwmuzFagruinoneldndesganssent wulaladiis
SNBUUANG1NNY 4 THe %'magﬂu%'ﬁfa Aspergillus spp.
laswulusnouddnuwiuunnis 35 du (Sauas 77.78) uaz
Taladtfuanednsin 2 Thia %’ﬂﬂyﬂ%ﬁﬁﬁ Penicillium spp.

8

TN 20 A% (SaBR 44.44)

Fsoiuazaslua
qQ

mmmﬂuﬂa%’mﬁaﬁﬁmméﬁty@iaqmmwmaa;jﬂu lag
qﬁuﬂ%ﬁﬁmﬂummqéwﬁtyﬁmwa@iaqmmwmaammﬁ
fnonunuhnsdudaaundluemendudiwaunn
Sanudunusiulsaluszuumadunisla lasamzlse
wauAauazaynaniay® msansaseitldifudagig
@auﬂ%ﬁﬁLLWiﬂiﬁﬂﬂi%ﬂ’]ﬂ’]ﬂ.ﬂﬂ oluraslasanssnoud
d’mqﬂﬂaﬁy’ﬂummgﬁammm@du SswnuuafiFuuszs
lusnnﬂﬁuﬁmm z%m%’uqﬁuw’%ﬂﬁl,l,wimzmzfl,ummﬂ
LAET ﬁaﬂaﬁﬁuﬁ’nﬁ@mmﬂfaq@mﬂ moluin Lunsy
Qv‘ﬁmn swdsnzsasudatansa wunzsh Ussnou
Fugnslwavesenmanmelusasudfiiaannsvines
Pa91A3edlSUa e wiemslnasasameaanmouen
hanlusnoud Sahliiiduniduninszameluemea

18,2627 & Y Y ‘,
PIAINNNILNUY aﬂﬂﬂ'ﬁaq\j La3IUBNIN

lusooud la
Afiudetng wuinasas 53.33 lildfimsdsuasinuwn
ni1 6 Wdou asmFaraiaalwatoniladodossud
Aldifianisunsnszaevesafunidniolusnoud
uanawnﬁqmﬁgﬁLLa:mm‘%uﬁﬁwa damaasaidvlavas
ARunIden®?
mydnasinuUsinauuefiGoussmedoudns
woo Tagfieniads 5.51 + 3.51 cfu/m’® uas 5.63 + 3.57 cfu/
m® ANy Sedsfitanmdendne d ewFouiey
AunmiigmunwaIMan1elua1mInNINaITIU Guide
lines for Good Indoor Air Quality in Office Premises
(1996:40) lasnsensrsdsuradon Uszinadsalysala
AwualiiwinuuafiForimue (aerobic plate count)
wazdnubaduazTmonuaisousuld ae aifin 500 cfu/
m° uanmnﬁﬂ%mmqauw‘%ﬁﬁm’mﬁuvlﬁmUlusnﬂu@?
a«i'suqﬂﬂaﬁ €|'<1ﬁﬂ%mmﬁaﬂﬂ’h@auﬂ%ﬁﬁmwﬁuvlﬁ’l,u
anmanmelusalasastszdmanazalasananssme®
%awu'jwﬂ%mmumﬁL'%mmswagﬂwﬁw 10 - 10° cfu/m®



242 Zubaidah Hajiwangoh et al.

%ﬂﬁwaﬂﬁiﬁﬂﬂﬂﬁLL@m(ii”ldﬁ%m’%Lﬁ@]ﬁ]'m‘lﬁﬂﬂEIS] 278
afiu salasasdszimeandetalasansanmaae u
muwmuzﬁﬁ;ﬂ’ﬁu“smwmnmw Favnlilomansn
Lﬁauqﬁuﬁﬁﬁgﬁu Usznaufuisnanfifiudasnede
Hr9RsnandindsisauUnauasinmsliadestSuenme
ﬁx‘iﬁﬂﬁLﬁ@m’]iﬁdﬂizi}’] BUBINURLE asluanma Gaiiaann
Huazoad nI0auMAcIgY ﬁ@]ﬂagmuﬁu Wil
awiuwiarlavans Lwiﬁ%ﬁ%%’ﬂdwuﬁﬁﬂﬁ;ﬁﬁﬂﬁﬁuﬁaasha
mulusnsuduaTnaudsIuLAna %aﬁ;ﬁmmsﬁam'jﬁ
wazifudaodnilu me s audoanud Banuduaing
wilsAir i TS andatesninuasiiienSouifeudy
ﬂ’%mm@ﬁm’%ﬂﬁ'wumﬂummi i amaaielulys
WENLNRUHIAGNS § BIWLF ﬁﬂ%mmqﬁuw‘%ﬁﬁzﬁmmau
119370 fa aglugae 392.97 — 456.11 cfuim®* ugadli
Lﬁu’jwmzﬂmnﬂuﬁﬁﬂ%mm@ﬁuﬂ%ﬁﬁauﬁwﬁaammﬁa
Wisuisunuameanmeluaians udagnlsAanannua
Msdnwasaifdnunswd eusuuafiZouazsnlu
mmﬂmﬂmmuﬁnﬂﬁuﬁmn wazifiosannmelues
Tasanssaouddanumeda DladuAuindanwmslss
A9 mMIsznsamedsluaiswasnunsluaians 69
ﬁu;ﬁm:Jms%%a;g“ﬁ'u?ﬁavl&iﬂ'ssazl,aylunwsgua%nmmm
fza1@ LﬁavlailﬁLﬂuLL%daa:auLLa:ﬁﬂﬁ@Euﬂ%ﬁmmﬁLﬁ'u
AN
Wartsufsudsumesuneiouazsle
WINTUQHBUAZNQTOU T RN R PR T R T T
sdsfiiuddmneaia ilosnnlutleszninefifiv
fmatgmngimelusnsudbiianuuandaiuann lay
1wﬁaaq§]Nuqm%qﬁmmzLﬁuﬁ'samaagizwj’m 26 — 36
svenwoadus lavdulngiona: 25 Haannlvnsiy
feed fa Agmwnnil 31 aseniTalTos d’mﬁqmmﬁ 36
parnumaLd s Diles 1 durindiu fwiungiangmnnil
VUAAUAIBLENIBE IR 27 - 34 asTaiFos lasdau
Innj¥ona: 33.33 Tgmnnlvmeifindiadng 31 aven
waidos ndeyadinaazidnldinamnniinielu
npudluszninganuuazngienliuandrafiuinn vili
Usinougefinusedienlndidpain
HAMIANEBASIRTINLI USIUSaLne
whannninunzwiegefiteifynmesdanssauany
\Faiu 95% (P>0.05) Witanafinanusi szl
Faufifinsesysy ameiag) %@qﬂmrﬁ@m 9 va9intaLsy
2NN L% Lmuﬂsadmmmzﬁﬂu WIDLABKIANN 9 I3
ﬁa@?zuw’%ﬂmﬂzamg Usznavfufieiiaenutuiuosng

J Sci Technol MSU

oo 48 7 lug Lm:ﬁqmﬁgﬁﬁmmzam Fa s
Aedalurzuudsuemald uazdedinslaniaslsu
mmﬂqﬁuw‘%ﬁmﬁhﬁ%au,wiﬂszﬁnﬂLﬁwmmﬂmnmm?“‘)
Tapfinendiofusasliifiuusinnsasarmeanslueias
Uuarmeduunsdidirdgrasniunidnannanosfiona
fea BN RUNTE " waztitasannaesvosndamwa
Fnuasiandesesassmunssusanlding doiudadinng
seinpan ATl ASa9UTUEMAYINT LS MMLNE
‘mﬁﬁawummwimzmwadﬁvl,@‘fgaﬂ’hLm:ﬁﬁd o
ﬁauﬁ’hm%aaﬂ%mmmmz"ﬁaUam‘hmu@auﬂ’%ﬂu
ane’ LL@iqﬁuﬂ‘%ﬁﬁa@agiﬁu’%nml,wiumaammﬁ%aLﬁ@
mﬂms@@mmﬂmnmwammiﬁ"hﬂum%lm Catabra
uwsnsznonuluisale lasinosnunuiidesinmg
WasuurunsasenmMalntunufinsnnsasemMaRiug
qmmwmmﬂmaqﬁuw%ﬁa:a%umuvlﬁﬁa531
ﬁ%m%fugauﬂ%‘ﬁ'm’mwumﬂﬁq@luﬂ%ﬂﬁﬁa
Aspergillus spp. (3088 77.78) J848981fa Bacillus spp.
(3088 68.89) Wz Penicillium spp. (3088 44.44) ¢l
§eu udava laiwuide P. aeruginosa Ssflanusaandos
AumsenEasdwnn uazaTad? Aldanmnanaunain
%mmjaag?mw%ﬁ‘lmﬂ%aaﬂ%fua’m’m Taswuinfinule
i_iatlﬁlﬁg@] fa Aspergillus spp. LTWLALINWALNANITIVL
289 AIWI waznIIWT’ %qmnqmmwmmﬂiu‘[sa
WEIUR ﬁW‘.LI Aspergillus spp. a‘i’mmumnﬁq@ (%azm:
43.69) J898981fa Bacillus spp. (30882 39.06) HaNN
it Lee uaz Jo® ldAnwmstuiionsasuuafiZouasn
luarmanslusalasarsdszdinisuazsalasans
/15134 Uazl3Ng Il 4 giaAwuNnn lag Clad-
osporium WUFIFA JaI8IU1 fa Penicillium, Aspergillus
U8z Alternaria aURIAL mswugam’%ﬁmmﬁ Tasanne
Penicillium W&z Aspergillus Sanugunusagnsnniulse
luszuumadunsla IﬂnyiaﬁnWig@]@waﬂa%ﬂJaaﬁ 'l
a:tﬂummqmaﬂmmuﬁmm:gﬁuﬁ B3 an9NIRNT
wuﬁammﬁL%mm:sﬂmnnﬂﬁuﬁmn WA lALARIN
Q’[@zJmiﬁ‘[ammﬁmﬁaﬂﬁué’umm@iaqﬂjmwmﬂqauﬁﬁ
wisnit iasaniinenunsaanutanlafiandu (endo-
toxin) uaziu@ngLawu (B-1,3-glucan) luﬂuumm:ﬁﬂ‘f\i
maa;ﬁmmi SsflanuFuiusAuanveuiia® Ussnau
fugltsndulngjazdaslasasagnelusnidudszd
\Reumnu dssiuglasssiedasaszmiinuasliauindny
lunwsﬂaaﬁuﬂwsLLwiﬂizmwa@ﬁum’%ﬁ aeunIaaiade
sassumaTaaulasesgdunid lasmswiduguasinm



Vol 37. No 2, March-April 2018

anuazanameludiin lasewzunaiasanadnfunis
a‘hmn%’aqﬂizmﬂwmgﬁmn et audems
ﬁﬁa%ﬂmuaz@um:uum'%aa YSuarmeanelusa ms
v‘hmwwazmmwiumaammﬂﬂ%am&;umﬁaﬁmqmﬂ“ﬁmu
Aiune Lﬁaﬂaaﬁumsazamaaqﬁuw’%ﬂummumaa %

Dusimgdaydndszmmilimaimisuninzangteise

naanssnlsznie
muﬁ%’aﬁiﬁ%’unuaﬁuamgumuﬁ%’ammuﬂ’qa
MIANBINRIINLIRENTAYYZAT U3zdD w.a. 2559 uaz
yovauqgaAIINTIRTINERET Aoz Aldlkany
a%mﬁzﬁé’aaahasl.umiﬁﬂwﬁﬁyluﬂ%aﬁ

1@anaN39199

1. Jo WK, Lee JH. Airborne fungal and bacterial levels
associated with the use of automobile air conditioners
or heaters, room air conditioners, and humidifiers.
Arch Environ Occup Health 2008;63:101-7.

2. Knibbs LD, Morawska L. Traffic-related fine and ultra-
fine particle exposures of professional drivers and
illness: an opportunity to better link exposure science
and epidemiology to address an occupational haz-
ard?. Environment International 2012: 49:110-4.

3. Stepheson RE, Gutierrez D, Peter C, Nichols M,
Boles BR. Elucidation of bacteria found in car interi-
ors and strategies to reduce the presence of poten-
tial pathogens. Biofouling 2014;30(3):337-46.

4. FWT NI, MYIW WDAUT. mstwilowde
dunidluussmalulsaneia PINARUANGS
M. MI’ITIVY . (UF.) 2555;12(40):92-101.

5. Ross MA, Curtis L, Scheff PA, Hryhorczuk DO, Ram-
akrishnan V, Wadden RA et al. Association of
asthma symptoms and severity with indoor bioaero-
sols. Allergy 2000;55:705—-11.

6. Windsor RC,Johnson LR. Canine chronic inflamma-
tory rhinitis. Clin Tech Small Anim Pract 2006;21:76—
81.

7. Lacey J, Dutkiewicz .J. Bioaerosols and occupa-
tional lung disease. J Aerosol Sci 1994;25:1371—
1404.

8. Bolashikov ZD, Melikov AK. Methods for air cleaning

and protection of building occupants from airborne

Contamination of some Airborne Bacteria and Fungi in Personal Cars

10.

1.

12.

13.

14.

15.

16.

17.

243

pathogens. Build Environ 2009;44:1378-85.

#fla nA1AREITU. NITUNINITZABVETE Psue-
domonas aeruginosa Tugaunenuia: nymansnlse
WELNAUNIAL TIRTAFYNIRIATIN. INenfiwudam
Toufia a1 Anermansionndey. Tufiaineae
NWINLIABANLINT;2553.

Li J, Li M, Shen F, Zou Z, Yao M, Wu C. Charac-
terization of biological aerosol exposure risks from
automobile air conditioning system. Environmental
Science & Technology 2013;47:10660-6.

Meklin T, Husman T, Vepsélainen A, Vahteristo M,
Koivisto J, Halla-aho J et al. Indoor air microbes and
respiratory symptoms of children in moisture dam-
aged and reference schools. Indoor Air 2002;12(3):175-
83.

Riediker M, Williams R, Devlin R, Griggs T, Bromberg
P. Exposure to particulate matter, volatile organic
compounds, and other air pollutants inside patrol
cars. Environ Sci Technol 2003;37:2084-93.
Sapkota A, Buckley TJ. The mobile source effect on
curbside 1,3-butadiene, benzene, and particle-bound
polycyclic aromatic hydrocarbons associated at a
tollbooth. J of Air and Waste Management Associa-
tion 2003;53:740—48.

Go’'mez-Perales JE, Colvile RN, Nieuwenhuij sen
MJ, Ferna’'ndez-Bremauntz A, Gutie rrez-Avedoy VJ,
Pa’ramoFigueroa VH et al. Commuters’ exposure to
PM2.5, CO, and benzene in public transport in the
metropolitan area of Mexico City. Atmospheric Envi-
ronment 2004;38:1219-29.

Shiohara N, Fernandez-Bremauntz AA, Blanco Jim
‘enezS, Yanagisawa Y. The commuters’ exposure
to volatile chemicals and carcinogenic risk in Mexico
City. Atmos Environ 2005;39:3481-9.

Zeldin DC, Eggleston P, Chapman M, Piedimonte G,
Renz H, Peden D. How exposures to biologics influ-
ence the induction and incidence of asthma. Environ
Health Perspect 2006;114:620-6.

Pang X, Mu Y. Characteristics of carbonyl compounds
in public vehicles of Beijing City: concentrations,
sources, and personal exposures. Atmos Environ

2007;41:1819-24.



244

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Zubaidah Hajiwangoh et al.

Lee JH, Jo WK. Expossure to airborne fungi and
bacteria while commuting in passenger cars and
public buses. Atmospheric environment 2005;39:7342-
50.

Wang YF, Wang CH, Hsu KL. Size and seasonal
distributions of airborne bioaerosols in commuting
trains. Atmospheric environment 2010;44:4311-38.
Kowalski WJ, Bahnfleth W. Airborne respiratory dis-
eases and mechanical systems for control of mi-
crobes. Journal of Heating/Piping/Air conditioning
Engineering 1998;70:34-52.

Yyl U3nmiun. anuduiusznivenudy
Tuvaiduazaatuaznluaimeazaslsaneinaluig
Yumma. IngfdnwusUSaaranidmdia 8197
Snenmansaadan (§WENVITN). UNaINERL
INAINTANRINENAL; 2549

wfiad Tauyy. misuwniBeriduaeiinulu
BIMITUAZDINTA. ATEAINLIAIRATINA Il
URINYIRYINTALEIVAT; 2550.

Germain G, Summerbell R. Identifying fungi: A clini-
cal laboratory handbook. 2™ ed. CA: Starpunlishing;
2011.

Mycology web page[internet]. Toronto: New Brun-
swick Museum; 2015 [updated 2016 June 1; cited
2016 August 4]. Available from: http://website.nbm-
mnb.ca/

Beaumont F. Clinical manifestations of pulmonary
Aspergillus infections. Mycoses 1988; 31: 15-20.
Gravesen S, Larsen L, Gyntelberg F, Skov P. Dem-
onstration of microorganisms and dust in schools
andOffices. Allergy 1986;41: 520-25.

Su HK, Chen HL, Huang CF, Lin CY, Li FC, Milton
DK. Airborne fungi and endotoxin concentrations in
different areas within textile plants in Taiwan:a 3-year
study. Environmental Research 2002;89:58-65.
Jones, BL, Cookson IT. Natural atmospheric micro-
bial conditions in a typical suburban area. Applied
and Environmental Microbiology 1983;45:919-34.
Ren P, Jankun TM, Belanger K, Bracken MB,
Leaderer BP. The relation between fungal propagules
in indoor air and home characteristics. Allergy

2001;56:419-24.

30.

31.

32.

33.

34.

35.

J Sci Technol MSU

gward lazzdmneing. maudlailgwigen luszuy
USuainia. gurandainyiudIuainiaun g
ﬂs:mﬂvlmuwmm%’qu@ﬁ 16;2551:63-81
Vonberg RP, Gastmeier P, Kenneweg B, Holdack-
Janssen H, Sohr D, Chaberny IF. The microbiological
quality of air improves when using air conditioning
systems in cars. BMC Infect Dis 2010;10:146.
WK 3983, adad M9, anumanranuves
@ﬁm‘%ﬂum’%aaﬂ%’ummﬂmaawﬁﬂmé’a 137
TuFULEAINIEEN. MownIe ldsunsudn
Faindszand amginsiaiaasuazinalulad
YNINFEINTADTIUFNLAIINIZEN;2545.
Halonen M, Stern DA, Wright AL, Taussig LM, Mar-
tinez FD.. Alternaria as a major allergen for asthma
in children raised in a desert environment. American
Journal of Respiratory and Critical Care Medicine
1997;155:1356-61.

Ostro B, Lipsett M, Mann J, Braxton-Owens H, White
M. Air pollution and exacerbation of asthma in Afri-
can-American children in Los Angeles. Epidemiology
2001;12:200-8.

Wu FF, Wu MW, Chang CF, Lai SM, Pierse N, Crane
J, Siebers R. Endotoxin and B-(1 ,3)-glucan levels in
automobiles: A pilot study. Ann Agric Environ Med

2010;17:327-30.


http://www.tcpdf.org

