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Introduction 
 

Aeromycoflora, specifically airborne fungi, represent a 

unique subset of microorganisms found in the 

atmosphere, capable of surviving and thriving in 

fluctuating environmental conditions. These fungal 

species, dispersed in various environments—including 

urban, agricultural, and industrial areas—are increasingly 

recognized as valuable sources of bioactive compounds 

and enzymes with industrial applications (Peccia & 

Hernandez, 2006; Abdel Hameed et al., 2012). Among 

the enzymes produced by Aeromycoflora, those with 

roles in degradation and biotransformation, such as 

proteases, amylases, cellulases, and lipases, hold 

immense potential for industries including 

pharmaceuticals, food processing, textiles, and waste 

management (Singh et al., 2016).  

 

The biotechnological demand for microbial enzymes has 

led to extensive research on isolating and screening 

microorganisms with desirable enzyme profiles. While 

soil and aquatic environments have been extensively 
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The present study focuses on the isolation and screening of Aeromycoflora fungi for their 

potential to produce industrially significant enzymes such as amylase, cellulase, and 

xylanase. Airborne fungal samples were collected using the gravity plate method on Potato 

Dextrose Agar (PDA) and incubated under optimal conditions. A total of 10 isolates were 

obtained and screened qualitatively for enzyme production. The ability of the isolates to 

produce amylase, cellulase, and xylanase was assessed using starch agar, carboxymethyl 

cellulose (CMC) agar, and Xylan agar plates, respectively. Zones of hydrolysis were 

observed around colonies after specific staining, confirming enzyme activity. Quantitative 

enzyme assays were performed using the 3,5-dinitrosalicylic acid (DNS) method to 

measure the reducing sugars released during substrate hydrolysis. Several isolates 

demonstrated significant enzyme activities, with maximum amylase, cellulase, and 

xylanase production observed in specific fungal isolates, e.g., Aspergillus sp under 

optimized conditions. These findings highlight the potential of Aeromycoflora fungi as a 

valuable source of novel enzymes of industrial importance. Further studies on scale-up and 

process optimization can enable the development of efficient biotechnological applications. 
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mined for microbial diversity, airborne fungi remain 

comparatively unexplored, despite their adaptability to 

environmental stressors and their capacity to produce 

enzymes with enhanced stability under varying 

conditions (Pepper et al., 2015).  
 

Aeromycoflora, with exposure to ultraviolet (UV) 

radiation, desiccation, and temperature fluctuations, may 

harbor enzymes with unique characteristics that enhance 

their suitability for industrial processes requiring stability 

and robustness (Wu et al., 2006). 
 

Isolation and screening of Aeromycoflora for enzyme 

production involve culturing methods that promote 

fungal growth and biochemical assays that detect 

enzymatic activity. Studies have shown that fungal 

species isolated from the air can exhibit significant levels 

of enzymatic activity under a range of conditions, 

potentially offering solutions to industrial demands for 

enzymes with specific stability and efficiency profiles 

(Govindarajan et al., 2011).  
 

The focus on Aeromycoflora also aligns with the ongoing 

search for sustainable sources of industrial enzymes, as 

these microorganisms can often be cultured under 

relatively simple conditions (Priyanka & Srivastava, 

2013). 
 

Filamentous fungi, including genera like Aspergillus, 

Penicillium, and Trichoderma, are known for their robust 

enzymatic capabilities, enabling the degradation of 

complex biomaterials. These fungi are essential in 

industrial biotechnology for producing enzymes such as 

cellulases, xylanases, and amylases, used across various 

sectors including food, agriculture, and biofuel 

production (Lübeck and Lübeck, 2022).  
 

Aeromycoflora, or airborne fungal spores, present an 

untapped resource for isolating novel strains with 

industrial potential. Recent studies emphasize their 

adaptability and high enzymatic yield when cultivated 

under optimized fermentation conditions (Yadav et al., 

2021). This research aims to isolate and screen airborne 

fungal strains for their ability to produce enzymes of 

industrial relevance.  
 

By examining the enzymatic activity of isolated fungi 

under different conditions, this study seeks to identify 

strains with high productivity, stability, and specificity, 

contributing valuable insights into the application of 

Aeromycoflora as a sustainable resource for enzyme 

production. 

Materials and Methods  

 

Sampling Site 

 
Holy Cross Women's College, Ambikapur, Surguja 

(C.G.) Figure 1 (A), is located at a latitude of 23.1199° N 

and longitude of 82.1411° E, with an elevation of 

approximately 617 meters (2,024 feet) above sea level. 

After exposure, the plate was incubated at 28°C for 72 

hours in an incubator.  

 
Replicates were maintained to ensure accuracy. Single 

isolated colonies were picked and further purified on 

fresh PDA plates for further experiments. These isolates 

were then maintained on PDA slants Figure 1 (B) for 

continued cultivation.  

 

Culture Media Preparation 

 
Potato Dextrose Agar (PDA) was prepared as follows 

(Atlas, 2010): Potato extract: 200 grams of diced 

potatoes were boiled in distilled water for 30 minutes and 

filtered to obtain the extract. Dextrose 20 grams was 

added as a carbohydrate source. Agar 15 grams was 

added as a solidifying agent.  

 

The total volume was adjusted to 1 liter with distilled 

water, and the medium was autoclaved at 121°C for 15 

minutes. After cooling, the PDA was poured into sterile 

Petri dishes and kept for solidifying. 

 

Isolation and Purification of Fungal Isolates 

 
After sampling, PDA plates were incubated at 28°C for 

5–7 days to allow fungal colonies to grow. Distinct 

colonies were observed, and representative fungal 

isolates were subcultured onto fresh PDA plates to obtain 

pure cultures. Pure isolates were then maintained on 

PDA slants at 4°C for further analysis. 

 

Identification of Fungal Isolates 

 
Identification of the fungal isolates was based on 

morphological characteristics, including colony texture, 

pigmentation, spore shape, and size, using standard 

taxonomic keys and manuals (Samson et al., 2010). 

Microscopic examination was performed using a 

lactophenol cotton blue stain to observe hyphal structures 

and reproductive spores under a microscope. 
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Enzyme Screening Assays 
 

Cellulase Activity: CMC (carboxymethyl cellulose) agar 

plates were used to screen for cellulase production. After 

72 hours of incubation at 28°C, the plates were stained 

with Congo red dye and destained with 1M NaCl. Clear 

zones indicated cellulase activity (Teather & Wood, 

1982). 

 

Amylase Activity: Fungal isolates were inoculated on 

starch agar plates and incubated at 28°C for 48 hours. 

After incubation, plates were flooded with iodine 

solution. Clear zones around the colonies indicated starch 

hydrolysis and amylase production (Siddiqui et al., 

2014). 

 

Xylanase Activity: Spot-inoculate or streak the 

microbial isolates onto the xylan agar plates and incubate 

at 28 –37°C for 48 –72 hours. After incubation, flood the 

plates with 0.1% Congo red solution for 15 minutes, 

followed by destaining with 1 M NaCl solution. Clear 

halos around colonies indicate xylanase activity (Teather 

& Wood, 1982).  
 

Quantitative Enzyme Assays 
 

Quantitative screening of fungal isolates. For the 

quantitative analysis, take the help of the standard curve 

Table-1, Figure 2 (C) of maltose solution of known 

concentration. 
 

Quantitative Amylase Assay Using DNS Method 
 

Amylase activity was quantitatively measured using the 

3,5-dinitrosalicylic acid (DNS) method, which detects 

reducing sugars released during starch hydrolysis. The 

fungal culture supernatant (containing amylase) was 

mixed with a 1% starch solution in phosphate buffer (pH 

6.5) and incubated at 50°C for 10 minutes. After 

incubation, the reaction was stopped by adding DNS 

reagent Figure 2 (A), followed by heating at 90°C for 5 

minutes to develop the color. Absorbance was measured 

at 540 nm, and amylase activity was calculated using a 

standard curve generated with known glucose 

concentrations (Miller, 1959). 
 

Quantitative Cellulase Assay Using DNS Method 
 

Cellulase activity was measured by quantifying the 

reducing sugars released from carboxymethyl cellulose 

(CMC). 

The fungal enzyme extract was incubated with 1% CMC 

in citrate buffer (pH 5.0) at 50°C for 30 minutes. The 

reaction was terminated by adding DNS reagent Figure 2 

(B) and heating at 90°C for 5 minutes. Absorbance was 

measured at 540 nm, and cellulase activity was 

calculated against a standard glucose curve (Miller, 

1959). 

 

Quantitative Xylanase Assay (DNS Method) 
 

Grow microbial isolates in a liquid medium containing 

xylan as the sole carbon source (e.g., 1% birchwood 

xylan in a basal medium). After incubation, centrifuge 

the culture to collect the supernatant (enzyme extract). 

Mix 0.5 mL of enzyme extract with 0.5 mL of 1% xylan 

solution prepared in 50 mM citrate buffer (pH 5.0). 

Incubate the reaction mixture at 50°C for 30 minutes. 

Stop the reaction by adding 1.5 mL of DNS reagent. Heat 

the mixture in a boiling water bath for 5 minutes to 

develop a red-brown color. Cool the mixture to room 

temperature and measure the absorbance at 540 nm using 

a spectrophotometer. Quantify the reducing sugars (e.g., 

xylose) released during the reaction using a standard 

curve prepared with known xylose concentrations. 

Xylanase activity is expressed as Units (U), where 1 U is 

defined as the amount of enzyme required to release 1 

µmol of reducing sugars per minute under assay 

conditions (Bailey et al., 1992; Miller, 1959). 

 

Results and Discussion 
 

Isolation and Identification of Airborne Fungal 

Isolates 
 

In this study, a total of 10 fungal isolates were obtained 

from air samples collected at Holy Cross Women's 

College, Ambikapur, Surguja (C.G.). Colony 

morphology and microscopic examination revealed 

diverse fungal genera, including Aspergillus sp, 

Penicillium, Cladosporium, Fusarium, Curvularia, and 

Trichoderma.  

 

Screening for Enzymatic Activities 
 

Amylase Activity 
 

Out of the total isolates screened, 08 fungal strains 

demonstrated amylase activity, as evidenced by clear 

halo zones around colonies on starch agar plates (Table 

1). The diameter of the zones ranged from 01 – 3 mm, 
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Figure 3 (A) and (B), Figure 4 indicating variations in 

amylase production among the isolates. The highest 

activity was observed in isolates belonging to 

Aspergillus, Trichoderma, and Penicillium, which are 

known to produce industrially significant amylases 

(Govindarajan et al., 2011). Amylases from airborne 

fungi have potential applications in industries such as 

food processing and textile, where starch breakdown is 

essential. 

 

Cellulase Activity 
 

Cellulase production was observed in 04 isolates, 

primarily from the Trichoderma and Aspergillus genera, 

with clear zones on CMC agar ranging from 1–3 mm 

after Congo red staining Figure 3 (C) and (D), Figure 4. 

Cellulases play a critical role in bioconversion processes, 

such as biofuel production and waste management, where 

cellulose breakdown is required. The cellulase activity 

among airborne fungi suggests that these isolates could 

serve as sustainable sources of cellulase enzymes, which 

are vital for the bioconversion of agricultural waste into 

biofuels (Teather & Wood, 1982). 

 

Quantitative Analysis  
 

Quantitative Analysis of Amylase Activity 
 

Through a qualitative analysis of all fungal isolates, we 

identified the most effective amylase enzyme-producing 

fungal strains, which were then subjected to quantitative 

analysis using the submerged fermentation method. After 

conducting quantitative analysis of these isolates from 

the air around Holy Cross Ambikapur, I found that 

isolate SUS802 showed the highest potential for amylase 

enzyme production compared to the other fungal isolates 

Figure 5 and Table 2. 

 

Table.1 Absorbency of maltose solution for standard curve for quantitative assay 
 

S. No. Maltose 

concentration. 

DNS 

(ml) 

Total amount  

(ml) 

Absorbance 

(nm) 

O.D. 

(nm) 

1.  0.2 1.0 3.0 0.10 3.0 

2.  0.4 1.0 3.0 0.12 2.92 

3.  0.6 1.0 3.0 0.14 2.85 

4.  0.8 1.0 3.0 0.16 2.79 

5.  1.0 1.0 3.0 0.18 2.74 

 

 

Table.2 Quantitative analysis of Amylase enzyme produced by different fungal isolates 
 

S. 

No. 

Isolate name Identified 

Name 

Amount of 

filtrate crude 

enzyme (ml) 

Amount of 

DNS (ml) 

Total 

amount 

(ml) 

absorbance 

(nm) 

O.D. 

1. SUS801 Aspergillus sp. 2.0 ml 1.0 ml 3.0 ml 0.09 3.04 

2. SUS802 Aspergillus sp. 2.0 ml 1.0 ml 3.0 ml 0.23 2.63 

3. SUS803 Aspergillus sp. 2.0 ml 1.0 ml 3.0 ml 0.15 2.82 

4. SUS804 Fusarium sp. 2.0 ml 1.0 ml 3.0 ml 0.08 3.09 

5 SUS807 Penicillium sp. 2.0 ml 1.0 ml 3.0 ml 0.19 2.72 

6 SUS808 Trichoderma sp. 2.0 ml 1.0 ml 3.0 ml 0.11 2.95 

7. SUS809 Aspergillus sp. 2.0 ml 1.0 ml 3.0 ml 0.16 2.79 

8. SUS810 Aspergillus sp. 2.0 ml 1.0 ml 3.0 ml 0.18 2.74 
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Table.3 Quantitative analysis of Xylanase enzyme produced by different fungal isolates 
 

S. 

No. 

Isolates 

name 

Identified name Amount of 

filtrate crude 

enzyme (ml) 

Amount of 

DNS 

reagents 

(ml) 

Total amount 

(ml) 

Absorbance 

(nm) 

O.D. 

(in 

nm) 

1.  SUS801 Aspergillus sp.  2.0 ml 1.0 ml 3.0 ml 0.29 2.53 

2.  SUS802 Aspergillus sp. 2.0 ml 1.0 ml 3.0 ml 0.12 2.92 

3.  SUS807 Penicillium sp. 2.0 ml 1.0 ml 3.0 ml 0.20 2.69 

4.  SUS808 Trichoderma sp 2.0 ml 1.0 ml 3.0 ml 0.42 2.37 

 

Figure.1 (A) Sampling site, (B) Fungal isolates slant from air 
 

 
 

Figure.2 (a) quantitative analysis of amylase enzyme produced by different fungal isolates, (b) quantitative 

analysis of Cellulase enzyme produced by different fungal isolates, (c) Absorbency of maltose solution for 

standard curve for quantitative assay 
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Figure.3 Screening of amylase and cellulase-producing fungal isolates 
 

 
 

Figure.4 (A) and (B) screening of amylase-producing isolates, (C) and (D) screening of cellulase-producing 

isolates. 
 

 
 

Figure.5 Absorbance of crude enzymes (Amylase and Xylanase). 
 

 
 

Quantitative Analysis of xylanase Activity 
 

Qualitative analysis of all fungal isolates, we selected the 

most capable xylanase enzyme-producing isolates for 

further quantitative analysis using the submerged 

fermentation method. After this quantitative analysis of 

xylanase production by each fungal isolate collected 

from the air around Holy Cross Ambikapur, I found that 

isolate SUS808 demonstrated the highest xylanase-

producing ability compared to the other fungal isolates 

Figure 5 and Table 3. 

 

The findings from this study indicate that airborne fungi 

represent a promising source of industrially relevant 

enzymes. The diversity in enzyme production observed 

among isolates from different environments highlights 

the potential of Aeromycoflora to contribute to 

sustainable enzyme production, offering applications 
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across sectors such as biofuels, pharmaceuticals, food 

processing, and environmental bioremediation. Further 

research on optimizing enzyme yields and exploring the 

molecular mechanisms underpinning enzyme stability in 

Aeromycoflora may enhance the biotechnological 

utilization of these fungi. 
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