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ABSTRACT

The control of indoor air is related to the guarantee of quality for internal environments. The aerobe in the
campus of the City College was analyzed to determine the level of Aerobial mycoflora found in
suspension. The variability of airborne fungal flora and their distribution in the atmosphere in different
locations of campus were investigated by means of the settle plate method. Developing fungal colonies
on the sampling plates were isolated and enumerated. The number of colony from each plates were
expressed as Colony Forming Units (CFU). From this a total of 12 species belonging to 9 genera of
fungal colonies were isolated. The predominant species were Cladosporium cladosporioide, Penicillium,
Trichoderma viride, Aspergillus niger and Fusarium sp. In addition most of fungi isolated were important
aeroallergens and their role in the airborne diseases was discussed. This information could be used for
further studies of a medical and/or agronomical character about the effect of environmental factors on the
abundance and dispersion of airborne fungi. High number of Colony Forming Units reported sites were
considered to be contaminated on respirable air, which may results in many infectious diseases to those
who are exposed or spending more time in such places.
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1. INTRODUCTION

The term indoor air usually applies to the air of
non-industrial interior environments, like colleges,
hospitals, offices, restaurants, homes and similar
partially closed settings. The indoor air quality
(IAQ) came to be taken into consideration during
the past 60°s when the problems on biological
contamination came into the focus by
environmental researchers like Pelczar and Reid
[ Since air is an important vehicle for the
dissemination of infectious agents and allergic
components developing potential undesirable
effects on human beings, the control of the
microbial charge became an important key to
define the environmental quality of ambient media
surrounding wide human populations which are
largely exposed to indoor air during their daily
activities.

The presence of high concentration of airborne
microorganisms within the indoor environments
reflects an increasing concern with respect to

many acute diseases, infections and allergies
and it is an indication of degree of cleanliness of
that particular environment. Some fungi can cause
serious diseases in humans, and some of which
may be fatal if untreated.

Fungi are ubiquitous in the natural environment,
appearing in air, water and soil. The air quality
depends on loads of contaminants in the air. This
Is an important problem in children, senile aging
and immune compromised persons. Fungal spores
constitute a significant fraction of airborne
bioparticles ! and they are often 100-1000 times
more numerous than other airborne bioparticles
like pollen grains . In average, man inhales
approximately 10 m® of air per day ™. The fungi
transported in the atmospheric air are highly
important, since they are responsible from
significant fungal disease epidemics in plants and
allergic rhinitis and allergic asthma in humans.
The intensity of fungi spores increases depending
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on air pollution .. Nevertheless, fungal density in
the air varies in accordance with geographical
regions and seasons.

2. MATERIALS AND METHODS

Sampling location

The air samples were collected from an
educational institution located in Chennai city.
Samples from principal room, seminar hall, hostel
kitchen, science labs, MBA block, IT block,
playground and entry and exit gate of the
Institution were collected.

Air sampling

Passive sampling was performed to determine the
level of fungal contamination by exposing the
pitriplates (9 cm in diameter) containing
Sabouraud Dextrose Agar (SDA) medium in to
the atmospheric air up to 30 minutes at the height
of 1 meter above the ground level I 8. The fungal
fragment in the air of the study locations were
settled in the surface of the agar by gravitation.
The sampling was done between 11:00 am to
11:30 am at all the selected locations. The
exposed plates were immediately closed and
brought to the laboratory for incubation (28+2°C
for 4 to 5 days) and for further analysis.

Identification of fungi

The fungal colonies were identified according to
their morphological characters ©* ' with the help
of available literature and identification keys of
Subramanian ™, Barnett ™2 and Gilman ™.
Lacto Phenol Cotton Blue (LPCB) stain was used
and slides were prepared for microscopic
examination of colonies.

Presentation of data

Air sapling (Polish Standard PN  89/N-

04008/08[30])

The colonies of individual organisms were
converted to number/m? of air by multiplying with
a factor calculated as follows and the counts were
expressed as colony forming units (cfu)/cubic
meter of air (m®) according to equation (30) 41,

CFU/m*=a x1000/p x t x 0.2

Where; a = the number of colonies on the Petri
plate

p = the surface of the Petri plate

t = the time of Petri plate exposure

Percent contribution

The term percent contribution refers to the
contribution of individual organism to the total
and is calculated as follows.
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- - No.of cfu/m3 of an individual organism
Percent contribution = / E

Total no.of cfu/m3 of all organisms

3. RESULTS

Isolation and identification of fungal population
present in the atmospheric air of an educational
institution was done by collecting samples from 9
selected sites. The reported fungal colonies are
tabulated based on the difference in location. A
total of 128 fungal colonies were isolated from a 9
locations. In this the genus Cladosporium alone
contributes for 29% over other species, followed
by the genus Curvilaria with 18%tabulated in
table 1and shown plates.

According to the World Health Organization **!
‘Guidelines for indoor air quality are dampness
causing mould’, “as the relations between
dampness, microbial exposure and health effects
cannot be quantified precisely, no quantitative
health-based guideline values or thresholds can be
recommended  for  acceptable levels of
contamination with microorganisms. Instead, it is
recommended that dampness and mould-related
problems should be prevented. When they occur,
they should be remediated because they increase
the risk of hazardous exposure to microbes and
chemicals”.

Plate 1: Showing fungal growth on Sabouraud dextrose agar
(SDA) medium

SABOURAUD DEXTROSE AGAR (SDA) PLATES SHOWING FUNGAL GROWTH
HOSTEL KITCHEN

PRINCIPAL ROOM

SEMINOR HALL
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Table 1: Collection of fingal strains from different areas

Species Principal Science Block s
X —
Room _ c % 8 T X _ 2 g
T |8 c |2 |3 s |8 |> |E
T = = < = = o c
g ' g o o = O 8
Zoology lab | Chemistry = 2
lab >
Absidia corymbifera 1 - - - - - 1 0.8 8.3
Alternaria alternate 1 - - - 1 5 39 25.0
Aspergillus flavus - 1 - - - - - - 0.8 8.3
Aspergillus niger 5 - - 3 - 1 1 10 7.8 333
Aspergillus terreus - 3 1 - - - - - 4 31 16.7
Aspergillus versicolor - 5 - - - - - - 5 3.9 8.3
Cladosporium 2 3 5 - 7 3 - 18 38 29.7 50.0
cladosporides
Curvularia lunata - - - 5 19 - - - - 24 18.8 16.7
Fusarium oxyporium 2 - 1 1 - - 5 - 9 7.0 333
Pencillium oxysporium 2 - - - - - 3 4 3 12 9.4 333
Rhizpus stolonifer - - - - 3 - - 6 - 9 7.0 16.7
Trichoderma vividea 2 - 2 - 3 - - 3 - 10 7.8 33.3
Total 8 9 14 11 25 10 12 14 25 128 100 100
CFU/m® 750 844 | 1313 1031 2344 938 | 1125 1313 2344 | 1200 -
% Contribution 6.3 7.0 10.9 8.6 195 7.8 9.4 10.9 195 100 -
Plate 2: Different types of fungal strains
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The present study was conducted with the
objective of analyzing the fungal presence in the
atmospheric air of an educational institution.
Prevailing winds, vegetation, documental and
daily waste storage areas, active population
structure and high altitude are thought to be
contributory effect to the higher fungal density in
35 the locations of an educational institution.
30 Cladosporium species may be found in
agricultural areas where vegetation in more

H intense, but it is found in the urban atmosphere (a
5 I = I I I I college campus with green vegetation). While the
- - density of Penicillium and Aspergillus may be
“&& & @* R ﬁ;&’-‘ W higher in locations closer to dumping areas ™, as

a
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S“ é‘ @s‘\ "i@* »ﬁ# * (\\Gt‘ é&; college hostel waste and leaf litter is dumped.
pa‘ “ sv‘ ﬁ & ‘*L @e“b Interestingly the Chemistry department and IT

g block were recorded with high fungal contribution
o among the 9 places of a selected institution
followed by Ground and Kitchen may the
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chemistry department used both the organic and
inorganic chemicals for their experimental studies
ground used by students for game and the kitchen
being the preparatory ground of food with
scattered waste of food wastage. More over the
Principal room were recorded as low fungal
concentration, because of controlled air flow,
managing cleanness and low people movements
compare with other locations. More over main
gate of the institution was recorded with 4™ lowest
in fungal contamination followed by Zoology lab,
Hall and Principal room. As it is very nearby road
side and dumping areas it was properly cleaned
and maintained by Eco-tech unit and the gardeners
of the college to keep the entrance of the college
neat and clean.

Though they are cleaned the presence of the
fungal colonies will have its impact and disease as
mentioned below.

Proper cleaning procedure and care or disinfectant
are not applied or painted of the walls is not done,
their fungal spores which fly in air will cause
allergic and rehinities, these include Aspergillosis,
Candidosis, Coccidioidomycosis, Cryptococcosis,
Histoplasmosis, Mycetomas, and
Paracoccidioidomycosis. Furthermore, persons
with  Immuno-deficiencies are susceptible to
disease by genera such as Aspergillus, Candida,
Cryptococcus " =~ %1 Histoplasma @ and
Pneumocystis “Y. Other fungi can attack eyes,
nails, hair, and especially skin, the so-called
dermatophytic and keratinophilic fungi, and cause
local infections such as ringworm and athlete’s
foot ?2. Fungal spores are also a cause of
allergies, and fungi from different taxonomic
groups can evoke allergic reactions ?°! diseases to
the inhabitants.

Some of fungi isolated intensively in the research
in the area allergens and cause serious health
problems in human and animals due to the
mycotoxin they produce. Among these, some
species of Penicillium may cause degeneration in
liver and kidney in domestic animals by the
ochratoxin they produce, edema and bleeding in
lungs and brain, degeneration in kidneys and
paralysis in motor nerves by the patulin they
produce and may trigger the formation of cancer
in high organisms . Aflatoxin produced by a
few species of Aspergillus causes aminotoxicity in
human and domestic animals, weight loss,
intestinal bleeding, fatigue, growth retardation,
loss of appetite. Vomitoxin produced by fusarium
in corn and cereals may cause loss of appetite and

© 2010, 1JPBA. All Rights Reserved.

weight loss and zearalenon may cause toxicity,
abnormalities and degeneration in reproduction
systems, and miscarriage ?*!. The fungi isolated in
the air are significant due to the diseases they
cause in human and animals, as well as efficiency
and quality loss in plants.

CONCLUSION

This study indicates the number of disease caused
by the fungus present in the indoor and outdoor
premises of an educational institution. To prevent
the fungal infections we should maintain our
environment clean and hygienic; we need to wash
the floors of the building by using anti-fungal
agents. Toilet sink to be washed by disinfecting
agents, fumigation should be done to kill all the
fungi in the atmospheric air, wastage to be
removed properly and regularly, it should not
dump in the college campus. We have to maintain
a clean and green campus, because the coming
days are very much population increasing, hence
wastes (solid and liquid) should be periodically
removed to maintain to clean environment, to
have healthy atmosphere for the both the
inhabitants and the environment.

REFERENCES
1. Pelczar MJ & Reid RD. (1966)
Microbiologia. McGraw-Hill de Mexico,
S.AdeC.V.

2. Lugauska A. and Krikstaponis A. (2004)
Filamentous fungi isolated in hospitals and
some medical institutuins in Lithuania.
Indoor and Built Environment. 101-113.

3. Takahashi, T. (1997). Airborne Fungal
ColonyForming Units in Outdoor and
Indoor Environments in Yokohama, Japan,
Mycopathologia 139:23-33.

4. Lehrer, S.B. Aukrust, L. Salvaggio, J.E.
(1983) Respiratory allergy induced by
fungi. Clin. Chest Med. 4, p. 23-41.

5. Lynch, J. M., Poole, N. J. (1979)
Microbial Ecology: a  Concepml
Approach., New Microbiological study.
Enumeration of microscopic fungi in
atmospheric air (emission) during samples
collection by impact and sedimentation
methods.1989 [in Polishl].

6. Asan, A., S. Burhan and S. Sarica (2002).
Airborne fungi in urban air of Edirne city
(Turkey). Biologia, 57:59-68.

7. Rantio-Lehtimaki A, Koivikko A, Kupias
R, Makinen Y, Pohjola A. (1991).
Significance of sampling height of

113


http://en.wikipedia.org/wiki/Aspergillosis�
http://en.wikipedia.org/wiki/Candidosis�
http://en.wikipedia.org/wiki/Coccidioidomycosis�
http://en.wikipedia.org/wiki/Cryptococcosis�
http://en.wikipedia.org/wiki/Histoplasmosis�
http://en.wikipedia.org/wiki/Mycetoma�
http://en.wikipedia.org/wiki/Paracoccidioidomycosis�
http://en.wikipedia.org/wiki/Immunodeficiency�
http://en.wikipedia.org/wiki/Aspergillus�
http://en.wikipedia.org/wiki/Candida_(genus)�
http://en.wikipedia.org/wiki/Cryptococcus_neoformans�
http://en.wikipedia.org/wiki/Histoplasma�
http://en.wikipedia.org/wiki/Pneumocystis�
http://en.wikipedia.org/wiki/Dermatophyte�
http://en.wikipedia.org/wiki/Ringworm�
http://en.wikipedia.org/wiki/Athleteâ�™s_foot�
http://en.wikipedia.org/wiki/Athleteâ�™s_foot�
http://en.wikipedia.org/wiki/Athleteâ�™s_foot�
http://en.wikipedia.org/wiki/Allergies�

IJPBA, Jan - Feb, 2014, Vol. 5, Issue, 1

10.

11.

12.

13.

14.

15.

16.

Sampath Kumar / Aerial Molds in The Campus of An Educational Institution Chennai (Tamil Nadu, India)

airborne  particles for aerobiological
information. Allergy. 46; 68-76.

Bergamini BM, Grillenzoni S, Andreoni
AD, Natali P, Ranzi A, Bertolani MF.
(2004). alternaria spores at different
heights from the ground. Allergy; 56, 746-
752.

Larone, D.H. (2002). Medically important
fungi: a guide to identification. ASM
Press, Washington, D.C.

Udaya Prakash N.K. (2004). Indoor mould
isolation and Identification, Colour Wings,
Royapettah, Chennai.

Subramanian, C.V. (1971). Hyphomycetes,
Published by ICAR, New Delhi.

Barnett, H.L., Bary Hunter (1998).
Illustrated Genera of Imperfect Fungi, IV
edition. APS Press St. Paul, Minnesote.
Gilman, J.C. (2001). A Manual of Soil
Fungi, 2" Indian Edition, Biotech Books,
Delhi.

Polish Standards, PN-89/Z-04008/08 [30].
Protection of air cleanness. Pollen antigens
in different particle sizes. Clin. Exp.
Allergy 24:23-28.

World  Health  Organization. WHO
guidelines for indoor air quality (2009):
dampness and mould. Copenhagen,
Denmark: WHO, Regional Office for
Europe. Available from:
http://www.euro.who.int/document/E9264
5.pdf. York, N.Y.: John Wiley & Sons,
Inc.

Kaarakainen P, Meklin T, Rintala H,
Kérkkdinen P, Vepséldinen A, Hirvonen
MR, Khan ZU, Khan MAY, Chady R,
Sharma PN (2008). Aspergillus and other
molds in the air of Kuwait. Mycopath.
146: 25- 32.

© 2010, 1JPBA. All Rights Reserved.

17.

18.

19.

20.

21.

22.

23.

24,

Hube B. (2004). "From commensal to
pathogen: stage- and tissue-specific gene
expression of Candida albicans”. Current
Opinion in Microbiology 7 (4): 336—341.
Nielsen, K., and Heitman, J. (2007) Sex
and virulence of human fungal pathogens.
Advances in Genetics, 57:143-173.
Brakhage AA. (2005). "Systemic fungal
infections caused by Aspergillus species:
epidemiology, infection process and
virulence determinants”. Current Drug
Targets 6 (8): 875-886.
doi:10.2174/138945005774912717.

PMID 16375671.

Kauffman CA (2007) Histoplasmosis: a
clinical and laboratory update.
Clin.Microbiol Rev. Jan: 20(1):115-32.
Cushion T. Melanie (2007). In Vitro
Studies of Pneumocystis carinii, the
journal of eukarotic microbiology. DOI:
10.1111/5.1550-7408.1989.tb02691.x
Cook GC, Zumla Al. (2008). Manson’s
tropical  Diseases:  Expert  Consult.
Edinburgh, Scotland: Saunders Ltd. P.347.
Simon-Nobbe B, Denk U, P6ll V, Rid R,
Breitenbach M. (2008). "The spectrum of
fungal allergy”. International Archives of
Allergy and Immunology 145 (1): 58-86.
Agrios GN (2005). Plant Disease Caused
by Fungi, in: Agrios GN (ed.) Plant
Pathology. Elsevier Academic Press, USA,
pp 386-615.

114


http://www.euro.who.int/document/E92645.pdf�
http://www.euro.who.int/document/E92645.pdf�
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=17352904&ordinalpos=14&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum�
http://en.wikipedia.org/wiki/Digital_object_identifier�
http://dx.doi.org/10.2174/138945005774912717�
http://en.wikipedia.org/wiki/PubMed_Identifier�
http://www.ncbi.nlm.nih.gov/pubmed/16375671�
http://www.ncbi.nlm.nih.gov/pubmed?term=Kauffman%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=17223625�
http://www.ncbi.nlm.nih.gov/pubmed/17223625�

