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Abstract: An attempt was made for purpose of isolation and identification of the fungal load in air indoor and outdoor of Different 
Patient wards in Patna Medical College and Hospital, Patna, Bihar. The study of aeromycoflora which refers to the airborne fungal 
spores in the atmosphere was performed during month of September2020 to March 2021. Potato Dextrose media PouredPetri dishes 
were exposed directly in air, and with Burkard volumetric spore trap placed near patient table and beds in indoor and outdoor areas for 
10 to 20 minutes. Incubated at 27 degree for one week. After week grown fungal were identified On the basis of morphological studies 
taking picture by camra and making slides identifying under microscope. Morphological studies shows total number of 9 to 12 airborne 
fungal species were observed from both the indoor and outdoor areas, and among them Rhizopus, Aspergillus, Mucor, Curvularia, 
cladosporium, Penicillium, Fusarium, Alternaria, Histoplasma, Microsporum, there were some species which could not be identified.

Microsporum and Aspergillus were reported as dominant species followed by Rhizopus and Mucor in air of PMCH patient ward.
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1. Introduction 
 

Patna Medical College and hospital was established in 1925 

and originally known as Prince of Wales Medical College is 

a Medical College located in Patna the state capital of Bihar 

India it is located on the Southern Bank of the river the exact 

location is on Ashok Rajpath it has more than 1748 beds 

which is at par with AIIMS. The emergency ward is called 

IGCE Indira Gandhi central Emergency and has additional 

220 Beds. it is one of the busiest hospital in India. 

Aeromycoflora simply refers to the airborne fungal 

contributors of the environment. The term aerobiology was 

coined by American plant pathologist Fred Campbell meier 

to denote the airborne fungal spores pollen grains and other 

airborne microbes. Rhizopus oryzae causes the disease is 

known a Mucormycosis characterized by the growing 

hyphae and surrounding blood vessels. Different studies 

indicated that fungal extracts can cause allwrgic rhinitis and 

bronchial asthma in indoor dwellings (Al. Suwaine et al. l 

2001 suet et. al. 2001). Air almost always contains expose 

but the number and type of expose depends on the time of 

day weather season and geographical location usually.  

 

2. Material and Methods 
 

Aeromycoflora from different Patient Wards of PMCH 

Patna, was isolated during September 2020 to March 2021, 

spore trap with the help of Burkard volumetric air sampler 

and Petri plate exposure method an employing culture plate 

exposure method at weekly intervals. Petri - plates 

containing sterilized Potato Dextrose Agar PDA medium 

were exposed for 10 to 20 minutes inside different corners of 

patient beds in the indoor patient ward’s and also placed 

outdoor areas. After exposure the petri - plates were 

incubated at 27◦cfor 3 - 4 days in incubator. After incubation 

fungal colonies were grown, the colonies were counted with 

the help of electronic colony counter. C. F. U= Total number 

of colonies  

% of contribution=Total no. of colonies of 1species ×100 

 

Total no of colonies of all species identification of species 

were made on the basis of micro and macro morphological 

reverse and surface colonies colorations grown on Medium 

and the colonies were counted identified on morphological 

characters with the help of literature. 

 

3. Result  
 

Research on aeromycoflora of patient ward in PMCH Patna 

Bihar was carried out since September 2020 to march 2021 

during this season five sampling was done as a result total 

11 genera, 20 sps. were observed. Out of total observed 

genera black fungus (rhizopus, mucor) dermatophyic fungus 

i.e. (Culvularia lunata, Cladosporuim herbarum, 

Microsporum cannis, Histoplasma capsulatum) showed their 

maximum dominancy, which was given below in tabular 

form.  

 

Table 1 
Sampling/→ 

Genera/sps. 

↓ 

21.09.2020 

Day1 

20.10.2020 

Day2 

04.11.2020 

Day3 

10.02.2021 

Day4 

09.03.2021 

Day5 

Rhizopus + + + - - 

Penicillium sps. + + + - - 

Aspergillus flavus + + + + + 

A. niger + + + + + 
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A. fumigatu + + - + + 

Curvularia lunata + + - + + 

Cladosporum herborum + - - + + 

Microsporum canis + + + + + 

Histoplasma capsulatum + + - + + 

Fusarium alternaria + - - - + 

Mucor + + + + + 

 

Table 2 
S. No.  No. of Colonies Percentage 

1. Rhizopus 28 8.77 % 

2. Penicillium sps 27 8.4 6% 

3. Aspergillus flavus 32 10.03 % 

4. A. niger 34 10.65% 

5. A. fumigatu 33 10.34 % 

6. Curvularia lunata 30 9.40 % 

7. Cladosporum herbarum 21 6.58 % 

8. Microsporum canis 33 10.34 

9. Histoplasma capsulatum 25 7.83 % 

10. Fusarium alternaria 20 6.26 % 

11. Mucor 36 11.28 

 Total no of colonies 319  

 

 
Rehab OPD Outdoor Area Indoor Delivery Room 
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Indoor Patient near Beds Indoor Patient Ward Delivery Rom ICU 

 

 
A. Outdoor Sample 

 

 
B. Outdoor Sample 

 
C. Outdoor Sample 

 

 
D. Indoor Sample 
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E. Indoor Sample  

 
F. Indoor Sample Fungal Colonies 
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Under Microscope Different Species of Aeromycoflora of Indoor and Outdoor Patient Wards 

 

 
Graph 

 

 
 

4. Result Analysis 
 

The culture plate Exposure methods was carried out for the 

isolation of fungal species from thegenera found some of 

these fungi are Rhizopus and Mucor Alternaria caused 

asthma and the skin lesion and ulcers are caused by 

Aspergillus in human. Aspergillus, mucor and penicillum 

were resulted as dominant species of the indoor and outdoor 

patient wards where as fusarium was least dominant species 

followed by cladosporium and Rhizopus.  
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Percentage contribution of individual species were 

calculated as per theformula.  

% of contribution =Total no. of colonies of one species ×100 

Total number of colonies of all species 

Least genera Fusarium Alternaria 6.26%,  

Cladosporium herbarum 7% Histoplasma capsulatum 8% 

Penicillium species 8.4 Rhizopus 9% curvularia 9.4% 

Aspergillus flavus 10% A. fumigatus 10.34% Microsporum 

10.34% A. niger 11% Mucor 11.28% 

Fusarium<Cladosporium< Histoplasma< penicillium< 

Rhizopus <Curvularia A. flavus<A. Fumigatus 

Microsporum < A. Niger <Mucor 

 

5. Discussion  
 

Extensive literature survey of aeromycoflora is carried out 

by various auhors in different sectors. Augustowska M, 

Dutkiewicz J (2006): Variability of airborne microflora in a 

hospital ward within a period of one year. Annals of 

Agricultural and Environmental Medicine, Dipak Paul et al.: 

Studies on Environmental Monitoring of Aeromicroflora in 

a Hospital at Kalyani, West Bengal, India  

 

Alberti C, Bouakline A, Ribaud P, Lacroix C, Rousselot P, 

Leblanc T, Derouin F (2001) studied Relationship between 

environmental fungal contamination and the incidence of 

invasive aspergillosis in haematology patients: Akiyama K 

(2001). Fungal allergy - clinical aspect. Nippon. Ishinkin. 

Gakkai. Zasshi.,: Al - Suwaine AS, Bahkali AH, Hasnain 

SM (2001) Asan A, Sen B, Sarica S (2002): . did research on 

Airborne viable fungi in Riyadh and allergenic response of 

their extracts.: Bennett JE (1995). Aspergillus species. In: 

Mandell et al. (eds) Principles and Practice of Infectious 

Diseases, Churchill Livingstone Inc, New York, Bennett 

JW, Goldblatt LA (1973). The isolation of mutants of 

Aspergillus louiis and A. parasiticus with altered aflatoxin 

producing ability. Bhattacharya K, Raha S, Majumdar MR 

(2001). Measuring indoor fungal contaminants in rural West 

Bengal, India, with reference to allergy symptoms. Indoor: 

Burge HA, Rogers CA (2000). Outdoor allergens. Environ. 

Health. Perspect., Begs CB (2003) The airborne 

transmission of infection in hospital buildings: fact or 

fiction? Indoor and Built Environment: . Chakraborty S, Sen 

SK, Bhattacharya K (2000). Indoor and outdoor 

aeromycological survey in Burdwan, West Bengal, India: 

Chakraverty R, Sinha S (1985). The incidence of Aspergillus 

parasiticus in the indoor and outdoor environments of 

Calcutta, India.: Channy B, Verma KS (1994). Incidence of 

airborne fungal spores in Jabalpur city using a volumetric 

spores trap to assess the air quality of an indoor 

environment: Cooke WB (1963). A laboratory guide to fungi 

in polluted waters, sewage, and sewage treatment systems; 

their identification and culture.: Ekhaise FO, Ighosewe OU, 

Ajakpovi OD (2008) Hospital indoor airborne microflora in 

private and government owned hospitals in Benin City,: 

Fracchia L, Pietronave S, Rinaldi M, Martinotti MG (2006) 

The assessment of airborne bacterial contamination in three 

composting plants revealed site‐related biological hazard 

and seasonal variations: Górny RL, Reponen T, Willeke K, 

Schmechel D, Robine E, Boissier M, Grinshpun SA (2002) 

Fungal fragments as indoor air biocontaminants.: Hesseltine 

CW, Shotwell L, Smith M, Ellis JJ, Vandegraft E, Shanon G 

(1970). Production of various aflatoxins by strains of the 

Aspergillus flavus series. In: Herzberg M (eds) Proceedings 

of the First U. S Japan Conference on Toxic 

Microorganisms, Washington: Government Printing Office,: 

John PU (1985). Sistemik Mantar ÜnfeksiyonlarÝ. In: 

Berkow R (eds) The Merck Manual Teßhis / Tedavi El 

KitabÝ, Merck and Co. Inc (in Turkish),: Jaffal AA, Banat 

IM, El Mogheth AA, Nsanze H, Bener A, Ameen AS (1997) 

Residential indoor airborne microbial populations in the 

United Arab Emirates.: Kerssies A (1993). Horizontal and 

vertical distribution of airborne conidia of Botrytis cinerea in 

a gerbera crop grown under glass. Netherland: Rosas I, 

Calderon C, Ulloa M, Lacey J (1993). Abundance of 

Penicillium CFU in relation to urbanization in Mexico City. 

Appl. Environ.: Santra SC, Chanda S (1989). Airborne 

fungal flora in indoor environments of the Calcutta 

Metropolis, India. Grana,: Savino E, Caretta G (1992). 

Airborne fungi in an Italian rice mill. Schroeder HW (1966). 

Effect of cosmetic liquor on mycelial growth and aflatoxin 

production in Aspergillus parasiticus.: . Su HJ, Wu PC, Lin 

CY (2001). Fungal exposure of children at homes and 

schools: a health perspective. Sugar AM (1995). Agents of 

mucormycosis and related species. In: Mandell GL et al. 

(eds) Principles and Practice of Infectious Diseases, 

Churchill Livingstone Inc, New York,: Spendlove JC, 

Fannin KF (1983) Source, significance, and control of 

indoor microbial aerosols: human health aspects. Public 

Health Reports: Terui T, Makino Y, Hashimoto A, Tagami 

H (2000). Learning from fungus allergy in atopic dermatitis 

patients. Nippon. Ishinkin. Gakkai. Zasshi, Uddin N (2004). 

Airspora studies over a rice (high yielding variety) field in 

rabi season in the state of West Bengal, India.: Uddin N 

(2005). Estimation of aeromycoflora in jute fields.  

 

Residential microenvironments: A case stud [21] Li CS, Hou 

PA (2003) Bioaerosol characteristics in hospital clean 

rooms. Science of the Total Environment 305 (1): 169 - 176.  
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7. Conclusion 
 

The present study aeromycoflora survey was shows that a 

number of harmful fungus present both in the indoor and 

outdoor patient wards of Pmch. Study shows that total no. of 

11 genera were identified, which is harmful for us and 

causes many allergies. The indoor and outdoor areas must be 

kept clean always, properly ventilated, beds and tables 

cleaned properly, air conditioners and ICU rooms machines 

should be cleaned properly, always use neat and clean 

bedsheets and maintain personal hygine not only patient also 

for the safety of others like doctors nurses and visitors 

indoor and outdoor patients wards cleaned regularly and 

garbage and other dirty (used products) disposed properly on 

time.  
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