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A B S T R A C T 
The present study shows that the role of wood degrading fungi which plays a vital role in maintaining the forest 
ecosystem. It acts as a decomposer and symbiotic relationship with other species. These findings showed that the 
selected fungi from the study area have great diversity and potential in the development of pharmaceutical and other 
curative products. The present study was intended to investigate the phytochemical screening of the different solvent 
extracts of selected wood degrading fungi. Preliminary phytochemical screening of selected extracts showed the 
presence of alkaloids, phenols, flavonoids, tannins, saponins, terpenoids, steroids, carbohydrates, glycosides, amino 
acids and proteins. 
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Macrofungi are renowned for its curative properties. 

These natural resources are gifted for the future and hence they 

are in need to be uncovered.  This present study provides the 

information regarding macro fungi species with the high use 

values that could be employed in pharmacological research and 

further pharmaceutical approaches. In order to achieve adequate 

revenue for the tribal people who can start cultivating these 

macrofungi with the Government support. Fungi are identified 

worldwide in various forms like yeasts, molds and mushrooms, 

found in soil, on dead matter even some were identified as 

symbionts with other species [1]. The fungal species were 

primitive life forms and exhibits rich diversity hence studies on 

phytoconstituents of fungi were vital for future discoveries [2]. 

Identification of macrofungi found easier through grouping by 

habitat, spatial position and the appearance of the decayed wood 

found in the study area [3]. Macrofungi were identified from the 

study area by the presence and absence they were visible to the 

naked eye. The periodical investigation was carried out just 

after the rainfall. The recurrent surveys were performed in all 

sampling areas during January 2017 to December 2019. The 

intensive survey was done in the study area and found more 

than 105 species of macrofungi. All macrofungal species has 

some bioactive compounds which have pharmacological 

importance. The macrofungal specimens were collected from 

the decayed wood and three species were selected for 

phytochemical screening. This study reports the preliminary 

studies on bioactive compounds which may have enormous 

potential in pharmacological application to treat various 

diseases. 

 

MATERIALS AND METHODS 
 

Chitteri Hills (654.52 km²) are one of the fragments of 

Eastern Ghats of Tamil Nadu and the geographical limit of 

78°15'−78°45' E longitude and 11°44'−12°08' N latitude. The 

withhold various vegetation types such as the evergreen, semi-

evergreen, riparian, dry mixed deciduous, dry deciduous scrub 

and the southern thorn scrub forests. The least and highest 

temperature of the area is 19 °C (in winter) and 40 °C (in 

summer) correspondingly. The yearly rainfall differs from 620 

to 900 mm and it received northeast and southwest monsoons 

mutually. The hills contain twisted ridges and narrow valleys 

running in the northeast and southwest directions, enclosing 

numerous constricted valleys (rivers), viz. Kallar, Varattar, 

Kambalai and Anaimaduvu. The study area is surging with an 

altitude varying from 240 to 1266 m. The study area covers 

Kambalai Beat, Arasanattham Beat, Tholthukki, Pallipatti 

North Beat, Irulappatti, Pallipatti Central Beat, Pallipatti 

Extension Beat, Nochikuttai Beat, Kalasapadi Beat, 

Sandhumalai East Beat, Sandhumalai West Beat, Kundal 

maduvu Beat, Chitteri Beat, Erumakadai, Kalnadu, Kalnadu 

Extension Beat, Suriyakadai Beat. 

Seventeen random transects were selected each measure 

100m length and 100m width were laid in the study area [4]. 

The subplots were also laid in each permanent plot for detailed 

investigation. The phenology of wood rot fungi differs 
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throughout the year. The study sites were randomly selected and 

latitude/ longitude were noted using GPS (Gramin ETrex 20). 

 

Macrofungal collection and preservation 

Macrofungi were collected carefully not disturbing any 

sporomas and carefully picked with the help of sterilized knife. 

Some sporomas were collected with the substratum and 

collected samples were scrutinized for free of insect and 

infection. The different morphological data and ecological data 

were noted in the fungal data book. They were photographed 

during the collection by using digital camera (Nikon D60 SLR 

Camera). The fungi were collected in tissue paper and stored in 

sterilized polythene bags which were labeled with unique 

collection number. The dehydrated fungi were sealed in covers 

and preserved by appropriate techniques. Delicate specimens 

were also preserved. The air – dried herbaria placed into the 

airtight container with silica gel [5]. The collected specimens 

were deposited in Department of Botany, School of Life 

Sciences, Periyar University, Salem.  

 

Morphological identification of fungi 

The specimens were identified based on their macro and 

micro morphological features [6]. Wood rot fungi were 

examined for the presence and absence of varying 

morphological features, mainly colour, shape, size, volva, 

annulus, gills, pileus, stipe, pores, peridium and veils. Spore 

prints were also taken to know the spore colour [7]. 

 

Qualitative phytochemical analysis of the extract 

 

Preparation of extract 

From a survey on fungi undertaken along the main trail 

from the hill bottom to the mountain top in early 2017 and late 

2019 as part of the multidisciplinary study, more than 105 

species of fungi were discovered. Among fungal specimens 

were collected three species were selected based on abundance 

namely Ganoderma applanatum, Inonotus dryedeus, and 

Trametes hirsuta (Fig 1) were selected for the studies. These 

fungal materials were air-dried for 14 days and ground with a 

commercial grinder. The powdered material (10 g) was 

extracted with 100 ml of selected organic solvents were 

extracted with Methanol and Petroleum ether using Soxhlet 

apparatus and filtered through Whatman No 1 filter paper for 

24 hours at room temperature. The solvent was removed by 

filtration and then evaporated. The concentrated extracts of the 

taken samples were stored in small vials at 4°C and used for 

further analysis. 

 
Phytochemical screening (qualitative) of macrofungal species 

extracts 

A qualitative phytochemical analysis of the crude 

macrofungal extracts was carried out by following the standard 

protocols [8-16]. 

 
Test for alkaloids 

Ethanolic extract of each Macro fungal species (0.5 g) 

were stirred with 5 ml of 1% aqueous hydrochloric acid (HCl) 

for two minutes on a steam water bath. After cooling the 

mixtures were filtered and few drops of Dragendorff’s reagent 

were added. The change of the samples colour or turbidity was 

then recorded to draw inference. 

 

Test for flavonoids 

Diluted ammonia solution (5 ml) was added to portions 

of aqueous filtrate of each macro fungal extracts. This was then 

followed by the addition of a concentrated sulphuric acid. The 

solutions were observed for yellow coloration that disappears 

on standing to confirm the presence of flavonoids. 

 

Test for tannins 

Each sample (0.5 g) was dissolved in 5 ml of distilled 

water, followed by boiled gently and cooled. 1 ml of each 

solution was dispensed in a test tube and 3 drops of 0.1% ferric 

chloride solution were added. The change of colour observed 

for brownish green or blue black indicates the presence of 

tannins. 

 

Test for saponins 

To screen the presence of saponins the persistent frothing 

test was carried out. Distilled water (30 ml) was added to 1 g of 

each of the macro fungal extracts, vigorously shaken the 

mixture and heated on a steam water bath. The samples were 

then observed for the formation of froth to draw inference. 

 

Test for terpenoids 

For screening of terpenoids the Salkowski test was used. 

Macrofungal extracts (5 ml each) were mixed in 2 ml of 

chloroform and 3 ml concentrated sulphuric acid (H2SO4) were 

carefully added to form a layer. The change of colour observed 

for reddish brown coloration will confirms the presence of 

terpenoids. 

 

Test for steroids 

To screen the presence of steroids the macrofungal 

extract (0.5 g each) will be mixed with Acetic anhydride (2 ml) 

and filtered. Concentrated Sulphuric acid (2 ml) was added to 

the filtrate and observed for colour change from violet to blue 

or green, which indicates the presence of steroid. 

 

Carbohydrates - Benedict’s test 

173 g of sodium citrate and 100 mg of sodium carbonate 

was dissolved in 500 ml of water. To this solution 17.3 g of 

copper sulphate dissolved in 100 ml of water was added. To 0.5 

ml of the leaf extract, 5.0 ml of Benedict‟s reagent was added 

and boiled for 5 minutes. Formation of a bluish green colour 

showed the presence of carbohydrates. 

 

Glycosides 

Five milliliters of 25% H2SO4 was transferred into a tube 

and 0.5 ml of the extract was added and boiled in water bath for 

15 mins. Fehling’s solution (5 ml) was then added to the boiled 

mixture. A reddish brown colour indicated the presence of 

steroidal ring of glycosides. 

 

Aminoacids and proteins-Biuret’s test 

To 1.0 ml of leaf extract, 5-8 drops of 5% sodium 

hydroxide solution were added, followed by one or two drops 

of 1% copper sulphate. Formation of pink or purple colour 

confirmed the presence of amino acids and proteins. 

 

Phenols  

To little portions of the extract was 5 mL distilled water 

added, followed by the addition of 2 – 5 drops of neutral 5% 

ferric chloride solution. Appearance of dark green coloration 

showed the presence of phenol. 

 

RESULTS AND DISCUSSION 
 

Qualitative phytochemical screening 

The intensive survey was done in early 2017 and late 

2019 from the study area. As an outcome of the present study, 

the selected study area shows marcofungal diversity hence more 
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than 105 species of fungi were discovered. Among fungal 

specimens were collected three species were selected based on 

abundance namely Ganoderma applanatum, Inonotus 

dryedeus, and Trametes hirsuta (Fig 1) were selected for the 

studies. The mycelial cultures were also done for further studies 

(Fig 2). 

 

   

Ganoderma applanatum Inonotus dryadeus Trametes hirsuta 
 

Fig 1 Selected wood degrading fungi from the study area 

   

Ganoderma applanatum Inonotus dryadeus Trametes hirsuta 
 

Fig 2 Mycelial textures of selected wood degrading fungi in PDA medium 

Phytochemical screening result revealed the presence of 

alkaloids, phenols, flavonoids, tannins, saponins, terpenoids, 

steroids, carbohydrates, glycosides, amino acids and proteins in 

the selected macrofungal extracts in varying proportions. 

Methanol and Petroleum ether were selected as solvents for the 

presence of bioactive compounds. Methanol produced a higher 

yield than Petroleum ether when used for extraction. Results 

from the phytochemical analysis revealed the presence of 

alkaloids, phenols, flavonoids, tannins, saponins, terpenoids, 

steroids, carbohydrates, glycosides, aminoacids and proteins in 

methanol extract of Ganoderma applanatum. The Petroleum 

ether extract results the presence of alkaloids, phenols, 

flavonoids, tannins, carbohydrates, glycosides, aminoacids and 

proteins. Saponins, terpenoids, steroids were absent (Table 1). 

 

Table 1 Qualitative analysis of phytoconstituents present in 

different solvent extracts of Ganoderma applanatum 

Phytochemicals 
Extracts 

Methanol Petroleum ether 

Alkaloids ++ + 

Phenols ++ + 

Flavonoids +++ + 

Tannins ++ ++ 

Saponins + - 

Terpenoids + - 

Steroids + - 

Carbohydrates ++ ++ 

Glycosides ++ ++ 

Amino acids +++ ++ 

Proteins +++ ++ 

Table 2 Qualitative analysis of phytoconstituents present in 

different solvent extracts of Inonotus dryadeus 

Phytochemicals 
Extracts 

Methanol Petroleum ether 

Alkaloids +++ ++ 

Phenols + - 

Flavonoids + - 

Tannins - - 

Saponins - - 

Terpenoids + + 

Steroids + + 

Carbohydrates ++ ++ 

Glycosides ++ ++ 

Amino acids ++ ++ 

Proteins +++ ++ 

The phytochemical analysis Inonotus dryedeus revealed 

the presence of alkaloids, phenols, flavonoids, terpenoids, 

steroids, carbohydrates, glycosides, aminoacids and proteins in 

methanol extract. Tanins and saponins were absent. The 

Petroleum ether extract results the presence of alkaloids, 

terpenoids, steroids, carbohydrates, glycosides, aminoacids and 

proteins. Phenols, flavonoids, tannins and saponins were absent 

(Table 2). 

The phytochemical analysis revealed the presence of 

alkaloids, phenols, flavonoids, tannins, saponins, terpenoids, 

steroids, carbohydrates, glycosides, aminoacids and proteins in 

methanol extract of Trametes hirsuta. The Petroleum ether 

extract results the presence of alkaloids, phenols, flavonoids, 

tannins, saponins, terpenoids, glycosides, aminoacids and 

proteins. The steroids, carbohydrates were absent (Table 3). 
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Table 3 Qualitative analysis of phytoconstituents present in 

different solvent extracts of Trametes hirsuta 

Phytochemicals 
Extracts 

Methanol Petroleum ether 

Alkaloids ++ ++ 

Phenols ++ ++ 

Flavonoids ++ + 

Tannins + + 

Saponins + + 

Terpenoids ++ + 

Steroids + - 

Carbohydrates + - 

Glycosides + ++ 

Amino acids +++ ++ 

Proteins +++ +++ 

+ → present in small concentration  
++ → present in moderately high concentration 
+++ → present in very high concentration 
-- → absent 

 

Ganoderma species was used as antitumor and 

antioxidant, and in some other medicinal therapy [17]. Fungi in 

general and mushrooms in particular are a good source for 

antimicrobial products [18]. Phytochemicals are abundant, 

locally renewable, user-friendly and environmentally safe, and 

attracts low capital [19-20]. Edible macro-fungi are widely 

consumed as food sources for their flavors and culinary 

features. In order to explore the potential of macro-fungi as a 

natural resource of bioactive compounds, the antioxidant 

properties and polysaccharide contents [21]. The first report 

about the antileishmanial activity showed by extracts from 

Trametes versicolor. The activity displayed by these extracts 

warrants the study of their composition as a potential source of 

new agents against Leishmania. A recent survey indicated that 

a large number of antitumor agents were produced by fungi 

[22]. 

Fungi from the division Basidiomycota have been of 

interest recently due to the numbers of biological active 

compounds that have been isolated from them [23]. Mushrooms 

were exhibiting the different bioactive compounds that are 

extractable and they have nutritional and medicinal features that 

may be used in the prevention and treatment of various diseases 

[24]. Wild mushrooms are commonly used in various 

pathologies. However, there are few studies concerning species 

characteristics from different geographical areas [25]. Hence 

the study was done from the selected study area to explore the 

various bioactive compounds from the macrofungal species. 

The study reveals that, the crude methanolic and 

petroleum ether extract of Ganoderma applanatum, Inonotus 

dryedeus, and Trametes hirsuta revealed the presence of 

alkaloids, phenols, flavonoids, tannins, saponins, terpenoids, 

steroids, carbohydrates, glycosides, amino acids and proteins. 

The bioactive compounds present in these macrofungal species 

could be an accessible resource of innate antioxidant and 

antibiotics.  

 

CONCLUSION 
 

The selected fungi Ganoderma applanatum, Inonotus 

dryedeus, and Trametes hirsuta have great potential to be 

developed into pharmacological products. The presence of 

alkaloids, phenols, flavonoids, tannins, saponins, terpenoids, 

steroids, carbohydrates, glycosides, aminoacids and proteins 

shows the presence of curative efficiency of the selected wood 

degrading fungal species. This macrofungal extracts could 

serve as potential sources of antioxidant and antimicrobial 

agents. The further research work can be done on anticancer 

study and also used for drug discovery. The study area endowed 

with rich resemblance of wood rot fungi and these kinds of 

forest areas to be protected and conserved for the abundance of 

natural resources. 
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