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Abstract: Exposure to outdoor and indoor airborne inhalant mold allergens develops respiratory symptoms and airway diseases and
allergies. Thus clean environment is of prime importance to reduce the fungal spore load in the air. This study was performed to analyze
the distribution of kitchen indoor and outdoor air mycoflora in different residential houses of Zone VI of Jabalpur city. Samples were
collected during Jan. 2014 to Dec. 2014 by using Andersons two stage sampler and viable fungal colonies were isolated and different
fungal spores were identified from the indoor and outdoor air of the dwellings. During the study period a total of 30 fungal species
belonging to 9 genera were observed. Penicillium notatum was most dominant types in all fungal forms followed by Alternaria tenius,
Alternaria sp., Mucor sp.and Mucor racimosus was prevalent in both indoor and outdoor environment. Thus by increasing the

ventilation rate can be helpful in improving the kitchen air quality.
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1. Introduction

A Kkitchen is a room or part of a room used for cooking and
food preparation in a dwelling or in a commercial
establishment. Fungi can spread anywhere in the kitchen.
The contamination of indoor environment with the presence
of micro organisms and other bioparticles are causes of
major health problems. The species that are able to colonize
indoor environment can utilize nutritional source available
in indoor materials and moisture is the most important factor
controlling fungal growth [1]. Mold grows at room
temperature, so mold constantly thrive and related allergy
flourishes in house. The airborne fungal spores will find an
appropriate place to live and grow in kitchen because it
contains adequate food and moisture [2], [3].

In this study, total fungal spores were obtained using
Anderson two stage sampler. The sampling was performed
inside and outside of houses of Zone VI for one year. The
main objective of this study is to determine the qualitative
and quantitative aspects of indoor and outdoor fungal load of
Kitchen environment of Jabalpur and identification and
preservation of fungal isolates and also to determine the
relationship between indoor and outdoor aerofungi of study
area.

2. Literature Survey
Ayachi et al. [4] reported human beings are greatly
influenced by their surrounding environment. The
environmental parameters are of importance as they
determine the evolution and prevalence of allergenic
pollutant such as microorganisms. Visible fungal (mold)
growth has been linked with elevated Aspergillus and
Penicillium concentrations [5] which are common indoors
and contain species with known adverse effects on health.
However, nonvisible mold growth concealed within wall
cavities or building materials can also negatively affect
indoor air quality [6].

Cetinkaya et al. [7] conducted to determine fungal spores in
the indoor air of the houses in the city of Afyon, Western-

Anatolia, Turkey. We investigated the seasonal properties of
mould spores in 10 houses of Afyon over a period of one
year. Viable moulds were recovered from all 10 houses.
Twenty seven different moulds were isolated and identified
from the indoor air of the houses. The most common genus
was Cladosporium spp. (31.9%), followed by Aspergillus
spp. (18.6%), Penicillium spp. (15.5%), Alternaria spp.
(13.0%) and other species (21.0%). The mould concentration
was higher in the kitchens than in other parts of the houses
such as the living rooms and bedrooms (p < 0.05). The
fungal flora of the air in the Afyon city region has a seasonal
variation.

3. Methods

Air sampling was carried out using Anderson two stage
sampler [8] during the period from January 2014 to
December 2014. Present study was conducted for the
qualitative and quantitative evaluation of different fungal
colonies in indoor and outdoor environment of selected
residential sites. Sample were collected from different
residential areas and situated in Zone VI of Jabalpur (M.P.).
Air sample were collected from indoor kitchen area and
outdoor environment of the house. Sabourauds Dextrose
Agar Medium [9] was used for isolation of fungi. The
culture plates were incubated in inverted position at 28°C for
3 to 5 days depending upon the growth of colonies. Colonies
were counted and identified. The total number of colony
forming units (CFU) per plates was calculated. The pure
culture was maintained at 4 °C and identified with help of
standard literature [10] — [16].

The slide culture technique [17] is used to observe
morphological characteristics of molds without disturbing
the arrangement of spores and conidial ontogeny over a
period of time in a given area of the preparation.

4. Results/ Discussion

Fungi are found worldwide and reproduce rapidly. The
distribution of aeroallergens changes from country to
country and even within regions of the same country. Indoor
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fungi are a mixture of those which have entered from
outdoors and those which readily grow and multiply indoors.
Aspergillus and Penicillium are less common outdoors and
are usually considered the major indoor fungi [18], [19].

As a result of the present study, altogether 30 types of fungal
cultures were isolated using Anderson two stage sampler,
out of 30, 9 belonging to Zygomycotina, 2 belonging to
Ascomycotina, and 19 belonging to Deuteromycotina.
Verma et al. [20] also found 20 different type of fungal
spores during the survey of kitchen environment from which
3 type of fungal isolates were identified in Zygomycetes, 3
from Ascomycetes, and 14 in Deuteromycetes.

Great concern has been expressed about potential health
hazards to humans, with a special focus on allergenic or
toxigenic fungi and their association with air quality [21].
The zone six shows during the survey year 2014, Penicillium
notatum , Alternaria tenius, Alternaria sp., Mucor sp.. and
Mucor racimosus, were among the highest fungal spores.
Mushtaq et al. [22] also found that most frequently isolated
fungal genera were Alternaria, Aspergillus, Cladosporium,
Fusarium and Penicillium in study area.

Figure: Enumeration of fungi (CFU per m®) from Zone VI during 2014.
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This study shows a comparative account of fungal counts in
indoor and outdoor environments of the kitches in Zone VI
during 2014. During the year 2014, 3946 CFU m” in indoor
and 5111 CFU m> in outdoor kitchen environments were
recorded.

This study presents the involvement of major fungal species
into the total air burden of the kitchen in zone VI. Overall,
Penicillium notatum (5.06%), A. tenius (4.52%), Alternaria
sp. (4.44%), Mucor sp.(4.32%) and Mucor racemosus
(4.2%) were the highest prevailing fungi during 2014 in
zone VI. Reddi et al. [23] also found higher fungal counts in
indoor environments and Aspergillus and Penicillium were
the dominant fungi in indoor environments.

The graph compares the fungal counts month wise in both
indoor and outdoor environments in zone VI during 2014. It
was observed that except for the months of January, the
indoor environment has less number of fungal spores in
comparison to indoor kitchen environment in zone VI.

5. Conclusion

The concentration of fungal spores in any given environment
is largely dependent on the availability of nutrition,
moisture, wind flow and temperature. In Indian homes,
kitchen is an indispensible part of house hold and
housewives spend most of their time in kitchens. The
kitchens are considered to be vulnerable for fungal growth
due to large amounts of water used for cleaning as well as
damp areas and waste food items. In this present study it was
found that fungal level of kitchen can vary to large extent,
due to both environmental and anthropogenic reasons.
Monthly variation also recorded due to slight differences in
meteorological parameters in different months. The outdoor
and indoor airspora shows a close correlation qualitatively
and quantitatively. The predominance of fungal spore types,
the dominance of Deuteromycotina followed by other fungal
groups, concentration of individual fungal spore types,
Allergic and pathogenic spore types shows close correlation
in occurrence and concentration in the indoor and outdoor
airspora.

Higher mold concentration was observed in kitchens
therefore this environment may promote mold growth due to
high relative humidity (RH) the existence of potential
substrate. Therefore increasing the ventilation rate by means
of mechanical or natural system can play a key role in
improving the kitchen air quality.

6. Future Scope

It will be helpful to establish correlation between fungal
allergen in air and kitchen environment, thus achieving
effective management of allergic disorder. This work is
helpful to enumerate such allergens and in future can be
refer by health department, government policies in health
planning scheme and also beneficial for further clinical
investigation. This study will help the allergologist in the
preparation of fungal calendar of Jabalpur city. This study
can be helpful in identifying associations between kitchen
fungal species profiles and clinical finding and prevention of
seasonal allergic diseases.
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