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ABSTRACT 

Microorganism resistance to synthetic antibiotics is an increasing public health 

challenge; therefore, Researchers are in strong interest to develop new 

antimicrobial agents from biological sources. It is well studied that mushrooms are 

being used since ancient time as a means of food and medicine. Mushrooms are 

potent source of various bioactive compounds. Antimicrobial activities have been 

discovered in a wide range of secondary metabolites, including tannins, terpenoids, 

alkaloids, and flavonoids. These natural compounds are of concern as a source of 

safer and more effective antibacterial agents than those produced synthetically. 

Different extracts of mushroom has a significant amount of bioactive compounds 

which may contribute to antibacterial properties. In present study we have 

evaluated the different phytochemicals in different extracts of mushroom 

“Clitocybe phaeophthalma”. The collected variety of mushroom were washed 

carefully, air dried and powdered for further downstream process. The prepared 

powder from mushroom was subjected to isolate different extracts using Soxhlet 

extractor, using different solvent system. Different crude drug extracts of the 

sample were used for biochemical analysis to detect the phytochemical 

constituents in the fungi. The results of the present study of showed the presence of 

different phyto-constituents such as flavonoids, terpenoids, and alkaloids etc. The 

Qualitative analysis has confirmed the presence of the antimicrobial 

phytochemicals  in the Clitocybe phaeophthalma. 
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Introduction 

 

Resistance of microorganisms to synthetic antibiotics is a growing public health 

concern and it was projected that 700,000 people died from it worldwide in 2014. 

Furthermore, if no action is made to address it, it is anticipated that by 2050, its 

attributable mortality will reach 10 million [Angelini P et al., 2020]. Since the 

development of new antimicrobials has slowed over the past few decades, it is now 



European Journal of Molecular & Clinical Medicine 
 

ISSN 2515-8260         Volume 09, Issue 09, 2022 
 

 

394 
 

imperative to protect the integrity of those that are currently in use [Brown ED et 

al., 2016]. 

 

Since ancient times, several particular plants and macrofungi have been utilised to 

treat various ailments in humans [Yamac M et al., 2006]. The assumption that 

"green medicine" is safer and more dependable than synthetic medications, many 

of which have negative side effects, is mostly to blame for the resurgence of 

interest in medications derived from plants [Nair R et al., 2007]. As a result, 

researchers are looking for novel antibacterial compounds from various plant and 

biological sources, including mushrooms [Cordell GA et al., 2000].Fungi are 

considered one of the important components of biodiversity [Angelini P et al., 

2017] as they play a crucial part in decaying and recycling of organic material 

[Perotto S et al., 2013]. Mushrooms, the fruiting bodies of macroscopic 

filamentous fungi have been used as medicine and food since ancient times 

[Feeney MJ et al., 2014]. Mushrooms have low fat contain & contain different 

flavours and nutritive compounds like minerals, vitamins, protein, and 

polysaccharide that make them suitable for many dishes [Feeney MJ et al., 2014]. 

Medicinal mushrooms have a long usage history in Eastern countries. It has been 

discovered that mushrooms possess strong biological properties, including anti-

bacterial, anti-fungal, anticancer, anti-inflammatory, anti-hepatotoxic, cardio-tonic, 

cholesterol-lowering, antiviral, and immune-modulatory activities [CFR Ferreira I 

et al., 2010, Nyigo V et al., 2005, Suseem SR et al., 2013].Discovering new 

medicines is made possible by the enormous structural variety of natural chemicals 

derived from mushrooms [Russo A et al., 2007]. 

 

Due to the large variety of secondary metabolites and bioactive components like 

tarpenoids, flavonoids, tannins, alkaloids, and polysaccharides [Elisashvili V et al., 

2012, Vamanu E et al., 2018]found in fruiting bodies and submerged culture, 

mushrooms have garnered a lot of attention in the past 20 years for their ability to 

promote health [Schuffler A et al., 2018, Wasser SP et al., 2011]. A total of 270 

species, in particular, are currently thought to be potential therapeutic or 

preventative tools for ensuring human health [Jose Alves M et al., 2013].Recent 

research [Ruiz-Rodriguez, et al., 2009, Corrêa et al. 2016] has confirmed that 

bioactive compounds from a variety of edible mushrooms are involved in lowering 

cholesterol levels and protecting against various disorders, including tumours. 

Different extracts of mushrooms are reported to possess antimicrobial properties 

for different microorganisms [Ozturk M et al., 2011, Ozen T et al., 2011, Hearst R 

et al., 2009, Signoretto C et al., 2011,]. The most widely cultivated mushroom in 

the world, Agaricus bisporus, showed activity against Bacillus cereus, 

Micrococcus luteus, Staphylococcus aureus, and Staphylococcus epidermidis 

[Ozturk M et al., 2011, Ozen T et al., 2011, Tambekar DH et al., 2006]. One of the 

most well-known traditional medicinal mushrooms is Ganoderma lucidum. When 

compared to gentamycin sulphate, a number of extracts have been found to be 
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equally efficient, with the acetone extract being the most effective [Quereshi S et 

al., 2010].Phellinus species, Gloeoporus thelephoroides, and Hexagonia hydnoides 

ethyl acetate extracts reduced the growth of Bacillus cereus, while Nothopanus 

hygrophanus mycelium ethyl acetate extracts had inhibitory effect against Listeria 

monocytogenes and S. aureus [34].With regard to gram-negative bacteria, 

ethanolic extracts of Armillaria mellea fruiting bodies outperformed mycelium and 

chloroform extracts [Kalyoncu F et al., 2010, Kalyoncu F et al., 2008]. Hence, the 

present study is being done to evaluate phytochemical presence in extracts of 

different variety of mushrooms.  

 

Materials and Methods 

 

Sample collection: 

Different varieties of mushrooms were collected from various damp areas. The 

collected mushrooms were then dried and crushed with the help of grinder. 

Mushroom powder was subjected to deflating with Petroleum ether and then 

successive soxhlet extraction were carried out by using various 

solvents(chloroform, methanol, water).The drugs from the different solvent system 

weighed using a digital weighing balance.  

 

Phytochemical screening of Mushroom crude extracts: 

Several tests were performed to determine whether certain chemical compounds 

were present in selected species of mushrooms, including the salkowski test for 

steroids and triterpenes, the ammonia test for flavonoids, the Dragendroff's test for 

alkaloids, the ferric chloride test for tennins, the ammonia test for saponins, the 

salkowski test for steroid presence. 

 

Estimation of total flavonoids content using spectrophotometric technique: 

Determination of total flavonoids content was based on aluminium chloride 

method (Mishra et al., 2017). 10 mg quercetin was dissolved in 10 ml methanol, 

and various aliquots of 5- 25μg/ml were prepared in methanol.10 mg of dried 

extract was dissolved in 10 ml methanol and filter. Three ml (1mg/ml) of this 

extract was for the estimation of flavonoids. 1 ml of 2% AlCl3 solution was added 

to 3 ml of extract or each standard and allowed to stand for 15min at room 

temperature; absorbance was measured at 420 nm. 

 

Separation and Identification of phytoconstituents by TLC: 

Thin layer chromatography is based on the adsorption phenomenon. In this type of 

chromatography mobile phase containing the dissolved solutes passes over the 

surface of stationary phase. Each solvent extract was subjected to thin layer 

chromatography (TLC) as per conventional one  dimensional ascending method 

using silica gel 60F254, 7X6 cm (Merck) were cut with ordinary household 

scissors. Plate markings were made with soft pencil. Glass capillaries were used to 
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spot the sample for TLC applied sample volume 1-micro litre by using capillary at 

distance of 1 cm at 5 tracks. In the twin trough chamber with different solvent 

system toluene: ethyl acetate: formic acid (5:4:1) solvent system used (Patel et al., 

2017). After pre-saturation with mobile phase for 20 min for development were 

used. The movement of the active compound was expressed by its retention factor 

(Rf), values were calculated for different samples. The developed thin layer 

chromatographic plates were visualized in short UV light (254nmusing TLC 

cabinet (Electronic India). 

 

Results and discussion 

 

Due to bacterial resistance to antibiotics, the research of novel antiseptics and 

antimicrobial agents is becoming more and more common (Weckesser S et al., 

2006). Due to its medicinal effects, mushrooms are an important macro-fungus that 

is employed as food, medicine, bio-control agents, and a source of bioactive 

substances used in the pharmaceutical industry [Lee JS et al., 2011]. Numerous 

components can be found in plants, which are also significant sources of new, 

physiologically active antibacterial chemicals. Various secondary metabolites, such 

as tannins, terpenoids, alkaloids, and flavonoids, have been found to exhibit 

antibacterial properties in vitro [Cowan MM., 1999].In present study we have also 

reported.Alkaloids, Flavonoids, Triterpenes, Tannins, and Saponins in 

Chloroform,Methanol, Aqueous extracts (Table 1). 

 

Table 1 Qualitative phytochemical screening of Clitocybe phaeophthalm. 

 

 

Phytoconstituents that are known to be biologically active and operate as a plant's 

defensive mechanism against a variety of microbes have been mentioned in earlier 

studies [Kalaichelvi & Dhivya, 2016]. Alkaloids are among the most potent and 

significant bioactive substances for therapeutic use in plants. Alkaloids are utilised 

S.NO. Constituents/Test Test 

Performed 

Chloroform Methanol Aqueous 

extract 

1 Alkaloids Dragendroff's 

test. 

+ - - 

2 Flavonoids Ferric 

chloride test 

- + + 

3 Triterpenes Salkowski 

test 

- + + 

4 Tannins Ferric 

chloride test 

+ - - 

5 Steroids Salkowski 

Tests 

+ - - 

6 Saponins Ferric 

chloride test 

- - + 



European Journal of Molecular & Clinical Medicine 
 

ISSN 2515-8260         Volume 09, Issue 09, 2022 
 

 

397 
 

as medicines because of their antibacterial, antispasmodic, and completely isolated 

or synthetically generated characteristics. In a study Alkaloids had the highest 

amount (0.440.01%) in the mushroom sample in a study on quantitative 

phytochemical constituents [Ogidi OI et al., 2021]. Steroids found in Chromolaena 

plant species have been reported and proved to have antibacterial and antiviral 

effects against Streptococcus mutans and S. sobrinus strains by researchers like 

Taleb-Contini et al., 2003 and Neumann et al., 2004. In the study conducted by 

Ogidi OI et al., (2021) the mushroom sample's steroid concentration was found to 

be 0.13 0.012. In present study we mainly focused of the flavonoids due to its great 

significance over to bacterial species growth inhibition. The flavonoid was 

reported in methanolic as well as Aqueousextractofmushroomas shown in table 

1.We have further validate the quantity of the flavonoids through 

spectrophotometric technique ,The total flavonoid contents (TFC) were expressed 

as mg/100mg of quercetin equivalent of dry extract sample using the equation 

obtained from the calibration curve: y = 0.0541x + 0.0815, R
2
= 0.999, where X is 

the quercetin equivalent (QE) and Y is the absorbance (Table 2). 

 

   Table 2: Preparation of calibration curve of Quercetin 

S. No. Concentration (µg/ml) Mean Absorbance 

1 5 0.323±0.004 

2 10 0.615±0.001 

3 15 0.981±0.003 

4 20 1.122±0.002 

5 25 1.421±0.03 

                  *Average of three determination, Mean ±SD 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Calibration curve of Quercetin 
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In Methanol extract 0.66 mg/100mg and in Aqueous extract 0.48 mg/100mg flavonoid 

were reported which were further validated by the TLC technique (Figure 2)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Thin layer chromatography (Quercetin) picture taken at Short UV                      

where 1st spot Quercetin standard, 2nd spot methanol extract of mushroom3rd spot 

aqueous extract of mushroom. 

 

The results of the present study of mushroom showed the presence 

ofalkaloids,flavonoids and  terpenoids etc. Further qualitative analysis of this 

Mushroom confirmed the occurrence of antimicrobial phytochemicals mainly 

flavonoids in Clitocybe phaeophthalma. 

 

Conclusion 

 

The present investigation has reported important phyto-constituents in the extract 

of mushroom "Clitocybe phaeophthalma Hence  this mushroom can be used to 

extract antimicrobial drug for the treatment of bacteria born disease.  
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