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Abstract 

Environmental fungi play a significant role in ecosystem functioning; however, several species 

are responsible for human infections and allergic disorders. The accurate identification of 

pathogenic and allergenic fungi is essential for environmental monitoring, public health 

protection, and disease prevention. Traditional phenotypic methods remain valuable for 

preliminary fungal identification, while molecular techniques provide enhanced specificity and 

sensitivity. This study discusses the application of both phenotypic and molecular approaches 

for identifying environmentally occurring pathogenic and allergenic fungi and highlights their 

importance in environmental surveillance and risk assessment. 

 

Introduction 

Fungi are ubiquitous microorganisms found in soil, water, air, vegetation, and indoor 

environments. While many fungi contribute positively to nutrient cycling and ecosystem 

stability, some species such as Aspergillus, Penicillium, Alternaria, Cladosporium, and Candida 

are associated with respiratory allergies, asthma, and opportunistic infections. Environmental 

monitoring of these fungi is therefore crucial to assess potential health risks (Samson et al., 

2019). 

 

Traditional fungal identification relies on phenotypic characteristics including colony 

morphology, pigmentation, growth rate, and microscopic structures. However, phenotypic 

methods may be influenced by environmental conditions and often fail to distinguish closely 

related species. Molecular techniques such as Polymerase Chain Reaction (PCR), DNA 

sequencing, and Internal Transcribed Spacer (ITS) analysis have significantly improved fungal 

identification accuracy (White et al., 1990). 
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Experimental Methodology 

Sample Collection 

Environmental samples were collected from: 

• Indoor air  

• Agricultural soil  

• Hospital surroundings  

• Water bodies  

 

Phenotypic Identification 

Samples were cultured on Potato Dextrose Agar (PDA) and Sabouraud Dextrose Agar (SDA). 

Colonies were examined for: 

• Colony color and texture  

• Growth pattern  

• Sporulation characteristics  

• Microscopic morphology using Lactophenol Cotton Blue staining  

 

Molecular Identification 

Genomic DNA was extracted from purified fungal isolates. The ITS region of fungal rDNA 

was amplified using universal primers ITS1 and ITS4. PCR products were sequenced and 

compared with reference databases using sequence alignment tools (Schoch et al., 2012). 

Distribution of Pathogenic and Allergenic Fungi in Environmental Samples 

Representative frequency of fungal isolates identified through phenotypic and molecular 

methods. 

 

Figure 1. Distribution of Pathogenic and Allergenic Fungi Isolated from  

Environmental Samples 
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Frequency distribution of pathogenic and allergenic fungal species recovered from 

environmental samples including soil, indoor air, water, and hospital surroundings. Aspergillus 

fumigatus showed the highest prevalence, followed by Penicillium spp. and Alternaria 

alternate. The data demonstrate the dominance of airborne allergenic fungi in environmental 

habitats and emphasize the importance of integrating phenotypic and molecular identification 

techniques for accurate fungal surveillance. 

 

Interpretation  

The results indicate that Aspergillus fumigatus was the most frequently isolated fungal species 

(42 isolates), suggesting its widespread environmental occurrence and potential public health 

significance. Penicillium spp. (35 isolates) and Alternaria alternata (28 isolates) were also 

commonly detected, reflecting their role as major environmental allergens. Lower frequencies 

were observed for Candida spp. and Fusarium spp., although these organisms remain important 

opportunistic pathogens. The combined phenotypic and molecular identification strategy 

improved the accuracy of species-level identification and facilitated effective environmental 

risk assessment. 
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