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Abstract 

Indoor environment which is rich in biocomponents and fungal spores. Fungal spores are dominated in 

number as compared to other biocomponents. Aeromycologists were concentrating on survey of indoor 

environment and this analysis has helped to focus attention on the adverse effect of fungal spores as these are 

impacted on various substrates. The hospital environmental studies operation theaters and dentistry ward have 

helped to modify the concepts in hygiene and sterilization and clean environment. This paper reviews concentration 

of fungal spores from indoor air and floor dust on two different culture media like PDA and Czapek’s Dox Agar 

respectively. Total 21 species belonged to 15 genera were observed on PDA. A total of 6544 colonies were recorded 

of which 3351 colonies (51.20%) observed during 1st year and 3193 colonies (48.379%) in the 2nd year. 21 identified 

species of fungi accounted along with single unidentified group.  From dust total 1621 colonies were observed of 

which 823 (50.77%) and 798 (49.22%) colonies were recorded in the 1st and 2nd year of study period respectively. 

The occurrence of fungal spores was correlated with weather parameters. An attempt was made to forecast 

atmospheric fungal concentration in hospital environment. 
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Introduction 

According to Edmonds and Benninghoff (1973), aerobiology is scientific and multidisciplinary approach 

focused on the transport of organisms of biologically significant materials. In recent times, air quality of 

indoor environment has become an important health concern.  The contamination of indoor environment 

with the presence of microbial population and other chemical contaminates is certainly a major problem 

and it includes viruses, bacteria, fungal spores, pollen grains, algal filaments, hyphal fragments, insect 

parts, mites etc. All these contribute to the so called biopollutants of the atmosphere, also termed as 

“aerospora”.  
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According to them the spore concentration in the air increases with human activity within buildings such 

as sweeping, bed making and building repair works. Hospital contains a reservoir of individuals infected 

with pathogenic micro- organisms that are potentially transmitted to other persons including patients, 

hospital personnel, and patient’s visitors. Airborne mycoflora in hospital rooms was the subject of 

numerous studies as a potential cause of hospital infections (Gould, 1970; Herman, 1980; Kelsen and 

Guckin et. al., 1980; Rainer, et. al., 2001). Chaubal and Kotmire (1985) studied the aerospora in hospital 

premises at Kolhapur. Rai, et. al., (1988) recorded the incidence of allergenic bioparticles in allergy clinic 

hospital ward at Bhopal by operating continuous volumetric air sampler and culture plate method.  

Singh, et. al., (1994) reported aeromycoflora from hospitals of Delhi and Sahaney (2001) carried out 

investigations of the indoor aerospora of T.B. Chest ward of S.R.N. Medical college Hospital, Allahabad 

using gravity slide and petriplate exposure method. Mostly fungal spores and not pollen grains have 

reported to be responsible for hospital admissions related to asthma attacks or even acute respiratory 

failure (Verini, et. al., 2001). According to Sharma and Dutta (2001), fungal aerospora of medical wards, 

Medical College, Assam using petriplate exposure method. They observed Aspergillus species 

contributing 33% of the total population whereas Penicillium sp. 15.2% of the population. Govind, et. al., 

(2002) conducted the pioneering aerobiological investigation in culturable fungi in asthmatic patient’s bed 

room and inside hospital ward in Kerala.  

Intramural studies in hospital were performed in intensive care units, surgical units, haematological wards, 

maternity wards and other departments where the risk of infections is greatest (Kotlarck-Haus, 1980; Li 

and Hou, 2003; Panagopoulu. et. al., 2002; Pini, et. al., 2004). The fungi made invade patients with inhaled 

air as well as through the equipment used in diagnosis and care of the patients (Gniadek and Macura, 

2007). Pohekar and Kalkar (2012) carried out indoor aeropalynological survey of Indira Gandhi Medical 

College and Hospital to enlist aeroallergenic pollen grains and fungal spores. 

Material and Method 

Location  : Bhoyar hospital (East Nagpur)  

         Bhoyar hospital is located in Eastern part of Nagpur mainly bounded by residential area. The area is 

thickly populated with colonies of lower & middle class people, parks, colleges, schools, shops and 

temples.  

Culture media: For the present research work two different culture media were used to detect the fungal 

spores.  

Potato Dextrose Agar (PDA): It has following composition. 

1) Potato (peeled)  200.0 g, 2) Dextrose 20.0 g, 3) Agar 20.0 g, 4) Distilled water1000 ml 
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Czapek’s  Dox Agar: 

1) Sodium nitrate 2.0g, 2) Dipotassium hydrogen phosphate 1.0g, 3) Potassium chloride                0.5g, 

4) Magnesium sulphate 0.5 g, 5) Ferrous sulphate 0.01g, 6) Sucrose                                               20.00 

g, 7) Agar 20.00 g, 8) Distilled water 1000 ml 

 Petriplates containing culture media were exposed in indoor air at fortnightly intervals for consecutive 

two years in Bhoyar hospital at Nagpur. For dust analysis, collection of dust samples was made by 

manually sweeping the floor for the detection of fungi. 

Result and Discussion 

Investigation has been carried out mainly because of the allergenic constituents and their origin 

from air and floor dust. From ancient time it has been established that the inhalation of fungal spores 

causes acute symptoms in allergic individuals. Floor dust contains mold spores & their importance in dust 

allergy had been proved this study. During investigation period Aspergillus, Cladosporium, Curvularia, 

Alternaria, Helminthosporium, Penicillium, Nigrospora, Rhizopus, Mucor and Cercospora were the 

dominant fungal colonies during the study period. Common aeroallergenic fungi includes Alternaria, 

Aspergillus, Candida, Chaetomium, Cladosporium, Curvularia, Epicoccum, Fusarium, 

Helminthosporium, Nigrospora. Correlation between total airborne fungi and meteorological parameters 

was analyzed statistically. 

Aeromycoflora from Air:  PDA nutrient medium is used collection of air samples was made by manually 

sweeping the floor for the detection of fungi. Aspergillus, Cladosporium, Curvularia, Alternaria, 

Helminthosporium, Nigrospora, Trichoderma, Rhizopus and Mucor colonies were observed. During 

investigation period 21 species belonged to 15 genera were observed on PDA medium. A total of 6544 

colonies were recorded of which 3351 colonies (51.20%) observed during 1st year and 3193 colonies 

(48.379%) in the 2nd year. Twenty one identified species of fungi accounted along with single unidentified 

group. Aspergillus, Cladosporium, Curvularia, Alternaria, Helminthosporium, Penicillium, Nigrospora, 

Rhizopus, Mucor and Cercospora were the dominant fungal colonies during the study period. Correlation 

between total airborne fungi and meteorological parameters was analyzed statistically. 

Aeromycoflora from Dust: Czapeck’s Dox Agar nutrient medium is used collection of dust samples was 

made by manually sweeping the floor for the detection of fungi. Total 1621 colonies were observed of 

which 823 cfu (50.77%) and 798 cfu (49.22%) colonies were recorded in the 1st and 2nd year of study 

period respectively. Total 21 species belonged to 15 genera were recorded from dust samples, out of which 

12 sp belonged Deuteromycotina, 2 to Phycomycotina and 1 to Ascomycotina. Aspergillus (including all 

http://www.ijcrt.org/


www.ijcspub.org                                   © 2022 IJCSPUB | Volume 12, Issue 1 February 2022 | ISSN: 2250-1770 

IJCSPAA20035 International Journal of Current Science (IJCSPUB) www.ijcspub.org 257 
 

species), Cladosporium, Curvularia, Alternaria, Helminthosporium, Penicillium, Chaetomium and 

Nigrospora were the dominant fungal colonies. Seasonal variation of fungi from dust observed during 

investigation period. Winter season of both the years showed highest fungal colonies (1357cfu & 2549 

cfu) which was comparatively more than summer season (1118 cfu &1047cfu) and rainy season (880 cfu 

& 900 cfu). 

Correlation between total airborne fungi and meteorological parameters was analyzed statistically. 

The importance of this fungus increases in regions with dry and hot climate (Hedayati, et. al., 2007). The 

present study has shown that relative humidity had a significant effect on fungal concentrations. Allergy 

testing revealed 13 airborne and 14 dust borne fungal spores viz. Aspergillus fumigatus, Aspergillus niger, 

Aspergillus flavus Aspergillus sp, Alternaria alternata, Curvularia lunata, Cladosporium sp. Candida sp 

(found only in dust), Fusarium sp. Helminthosporium sp. Penicillium sp., Rhizopus sp., Trichoderma. 

These predominant fungal spores have also been clinically tested and found allergenic and hence 

can also be used as markers of biopollution causing health hazards to human beings. When studies were 

correlated with meteorological parameters, it was observed that microbial occurrence decreases with 

decrease in humidity. The dampness in atmosphere was found to increase the growth of fungal spores. 

Rainfall affects when poor ventilation system persists by increasing moisture and hence dampness. 

Temperature can be maintained in microenvironment; hence it was comparatively less concerned. 

Conclusion 

Present two consecutive year study of air-monitoring and dust sampling was particularly aimed at 

enlisting allergens from air and dust from indoor environment of hospitals at Nagpur. This work presents 

information on the presence of fungal propagules in indoor air, settled house dust, allergen in settled  and 

its correlation with meteorological parameters and occurrence of allergy cases. Knowledge about   the 

possibility of predicting the presence of fungi in indoor locations from their characteristics, and on the 

other hand for the evaluation of control measures aimed at reducing the presence of fungi in intramural 

places and minimizing allergic or other health problems. In order to improve indoor air quality, continuous 

aerobiological surveys for long time should be conducted at various indoor locations to know the 

occurrence and concentrations of aero microbiota causing health problems to human beings. Outcome of 

such studies can be used in the management of hygiene and health. To combat with the problems 

associated with allergens in air and dust of indoor environment, following recommendations were made- 
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To combat with the problems associated with allergens in air and dust of indoor environment, 

following recommendations were made- 

i. Outdoor allergens should be avoided by not allowing footwares which are the major source of 

entry of such matter with other sources too. 

ii. Proper ventilation, cleaning and air conditioning will also help in reducing the concentration of 

fungi as well as dust 

iii. To use good quality of air purifiers. Air filters should be changed frequently/regularly 

iv. Cleanliness should be maintained. Use of disinfectants, Vacuum cleaning recommended. 

v. Use of antimicrobial chemicals like shirlan, thymol crystals, potassium lactate, acetaldehyde, 

ammonia and others resist or inhibit the growth of fungi. 

vi. To maintain suitable temperature (about 17-280 C) and moderate humidity. 

vii. Maintenance of AC/HVAC/etc to control airborne infections.Use of pest control methods 

regularly. 

viii. Moisture control is found to be important in improving air quality, hence regular maintenance of 

pipe lines, avoidance of leakage is essential to cut down the growth of indoor air-spora. It is 

possible through good drainage system. 

ix. Occupants/servants/ workers in such environment should maintain hygiene. They can use clean 

clothes/ uniform particularly at workplaces, while working they should use nasal filters or at least 

cover the face in order to restrict entry of biopollutants.  

Table: Number of colonies isolated on two different culture media during investigation period of 

two years (September 2010 to August 2012) 

 

Sr No. 

 

    Fungal colonies 

            Colonies on 

 

 

Total fungal 

colonies    Air 

 (PDA) 

    Dust 

(Czapeck’s) 

1. Aspergillus sp. 2030/cfu 2040/cfu 4070/cfu 

2. Cladosporium sp. 801/cfu 782/cfu 1583/cfu 

3. Curvularia sp. 835/cfu 835/cfu 1670/cfu 

4. Alternaria sp. 536/cfu 526/cfu 1062/cfu 

5. Helminthosporium sp. 360/cfu 365/cfu 725/cfu 

6. Penicillium sp. 318/cfu 318/cfu 636/cfu 

7. Nigrospora sp. 245/cfu 245/cfu 490/cfu 

8. Rhizopus sp. 235/cfu 254/cfu 489/cfu 

9. Mucor sp. 186/cfu 186/cfu 372/cfu 

10. Cercospora sp. 199/cfu 193/cfu 392/cfu 
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Diagram:  Concentration of Dominant Fungal colonies from Air (P392DA) and Dust by using 

(Czapek’s dox Agar) nutrient medium during investigation period of two years (September 2010 to 

August 2012) 
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