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Abstract 

Natural anti-oxidants have always acted as a shield in the first line of defense from free radical stress. Moreover, 

they play crucial role in neutralizing their effects especially in case of cellular damaging. Trichaptum biforme and 

Phellinus robiniae are the two mushrooms taken for the current study for analysis of phytochemical components 

followed by the in vitro anti-oxidant activity of the same. The fruiting bodies were observed for the following 

parameters namely flavonoids, tannins, alkaloids and phenols. The tests were conducted with the help of 

spectrophotometric equivalents like gallic acid, rutin, tannic acid and the anti-oxidant activity was studied using 

the DPPH assay. The ethanolic extracts of Trichaptum biforme showed the highest phenolic content (43.12 ± 0.79 

µg/mg). Phellinus robiniae accounted for greater results of total tannins (382.91 µg/mg), alkaloids and (222.65 

µg/mg) and flavonoids (180.53 µg/mg). The anti-oxidant potential was recorded highest, thus, in Phellinus 

robiniae with a percentage inhibition of 69.37%. The study hence draws a conclusion for the utilization of 

mushrooms in the prevention of oxidative stress. 
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Introduction 

 
Mushrooms have always been an inevitable part of the quest for newer compounds, and this achlorophyllous form 

of life has been studied intensively for the presence of flavonoids, alkaloids, tannins, etc. [1]. Their presence sync 

well into the unknown synergistic and cumulative effects on human health through its incorporation in our diet. 

Bioactive quantification has been an important measure in determining the pharmacological and medicinal 

significance of these lower forms of life. Being considered the pleasure of diabetics’ patients, mushrooms are 

gaining more and more importance in the recent era. This protein pacifier is known to increase the protein content 

than any known vegetable and hence its inclusion in our diet can be crucial [2]. The miraculous power of this 

organism also hands in the anti-tumour features that makes it a unique one [3]. Wild mushrooms, the untapped 

potential of which has not been brought and utilized to its full potential is considered a reservoir of novel 

compounds that adds to its curative properties. They are a new face to the developing human health values and are 

chemically diverse thereby providing new leads for developing therapeutics. Hence, the current study focuses 
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mainly on the phytochemical quantification followed by an assessment of the antioxidant activity of selected 

mushrooms in the lowland regions of Thattekad forest, Kerala. 

Materials and Methods 

Sample collection and identification 

 
Trichaptum biforme (Fr.) Rynvarden and Phellinus robiniae Mussill. A. Ames was collected during the month of 

August from the low-lying land of Thattekad with a geographical elevation ranging from 35 to 528 m above sea 

level. Climate is tropical and humid with temperature varying from 20 ⁰C to 30 ⁰C and an average rainfall of 

3000 mm. They were preserved in separate bags in order to avoid spore contamination among the different 

specimens, and photographs were taken and tagged appropriately. Identification of specimen was based on 

macroscopic features and was conducted under the supervision of Dr. K. Madhusudhanan, Assistant professor, 

Department of Botany of St. Alberts College. A voucher sample of each specimen was kept in the Herbarium, 

Department of Botany, St. Teresa’s College Ernakulam for record purpose. 

Quantification of bioactive compounds 

 
Required reagents: Sodium carbonate, 1,10- phenanthroline, ethanol, colchicines, rutin, Sodium nitrite, 

aluminum chloride, sodium hydroxide, Ferric chloride, distilled water, hydrochloric acid, Potassium Ferricyanide, 

tannic acid, Folin-ciocalteau reagent, methanol, 2,2-diphenyl-1-picryl-hydrazyl-hydrate and ascorbic acid. 

Sampling and extraction 

 
Trichaptum biforme (Fr.) Rynvarden and Phellinus robiniae Mussill. A. Ames, the two collected mushrooms were 

cleared off the dirt particles under running tap water and air-dried under room temperature. The dried sample was 

finely powdered using an electronic grinder and sieved with a fine mesh so as to avoid the entry of unwanted 

particles. Fine dried mushroom powder (10 g) was extracted with 80% ethanol for 5-6 hour using Soxhlet extractor. 

The filtrate was filtered with Whatman No. 1 filter paper, and concentrated at low pressure using a rotary vacuum 

evaporator. The concentrated extract was preserved in a plastic vial, labelled appropriately, and stored in the 

refrigerator at 4°C until needed for analysis. 

Phytochemical quantification 

Total Phenol Content 

This method mainly involves the reduction of the Folin Ciocalteau reagent by phenolic compounds [4]. The working 

standard in the test was gallic acid which was pipetted out in a series of test tubes ranging from 0.1-0.5 ml, followed 

by the addition of the sample in each of the same. Distilled water made up the tube till 3.5 ml followed by addition 

of 0.125 l of Folin’s reagent. The test tubes were then incubated at room temperature for 6 minutes After the 

addition of 7% Sodium carbonate, it was again incubated at room temperature for 90 minutes. The absorbance was 

measured spectrophotometrically at 760 nm. 
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Total Flavonoid content 

 
The test is a modified method for flavonoid determination [5]. The standard solution was pipetted out into a series 

of test tubes with the sample in each. This is followed by the addition of distilled water to make up to 2.5 ml. After 

the addition of 5% NaNO2, it was incubated at room temperature for five minutes. Further addition of 10% AlCl3 

allows incubation at room temperature for a duration of six minutes. 0.5 ml of 1 M NaOH was added to obtain a 

pink colored substance which was spectrophotometrically measured at 415 nm. Graph was drawn by plotting the 

concentration of rutin along X axis and the optical density reading along Y axis. Unknown sample concentration 

was calculated from the standard curve of the graph. 

Total Tannin content 

 
The sample measuring 0.1ml was dispensed in 3ml of distilled water. To each of the sample 1ml of potassium 

ferric cyanide was added followed by 1ml ferric chloride. After a duration of 15 minutes, 5ml of stabilizer was 

added that included 30 mL distilled water, 10 mL 85% H3PO4, 10 mL 1% gum Arabic. Mix the contents and read 

the absorbance at 700nm spectrophotometrically [6]. 

Total Alkaloid content 

 
Filtered sample weighing 100 mg was extracted in 10 ml 80% ethanol and centrifuged at 5000 rpm for 10 min. 

Supernatant contained 1 ml of 0.025 M FeCl3 in 0.5 M HCl and 1 ml of 0.05 M of 1, 10- phenanthroline in ethanol. 

The mixture was incubated for 30 minutes in hot water bath with maintained temperature of 70 ± 2 0C. The 

absorbance of red colored complex was measured at 510 nm against reagent blank. Alkaloid contents were 

estimated and it was calculated with the help of standard curve of colchicines [7]. 

In vitro antioxidant activity 

 
The method is a modified method for determination of antioxidant activity [8]. Methanolic solution of DPPH was 

added to different volume of extract and made up to 2 ml using methanol. The mixture was allowed to react at 

room temperature for 30 minutes. After 30 minutes of incubation, the discoloration of the purple color was 

measured at 518 nm in a spectrophotometer. The assay was calculated as: 

 
Radical Scavenging activity = �������−��	� x 100 

������� 

 

Statistical Analysis 

 
All experiments were done in triplicate and the data were expressed as the mean SE (standard error). IC50 values 

were determined by interpolation. 

Results 

 
Quantification of bioactive compounds 

The phytochemical screening was conducted based on the standard procedures and the results of the analyzed 

mushrooms were reported in Table 2. In terms of phenolics, Phellinus robiniae showed the highest results with a 

content of 43.12 ± 0.79 µg/mg. Trichaptum biforme recorded a relatively lesser value of 21.09 ± 0.79 µg/mg. On 

the other hand, Flavonoid content was highest in Trichaptum biforme (180.53 µg/mg) than Phellinus robiniae 
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with a recorded value of 140.33± 0.95 µg/mg. Tannin content and alkaloid content was also estimated highest 

in Trichaptum biforme with a value of 382.91 µg/mg and222.65 µg/mg compared to Phellinus robiniae with a 

value of 182.75 ± 0.79 µg/mg and 14 ± 0.95 µg/mg respectively. 

Table 1 Phytochemical constituents of the Selected Mushrooms 
 

 

 
Sl. 

No. 

 
 

Sample 

Phytochemical 

Phenolic 

content 

Tannin Alkaloid Flavonoid 

---µg/mg--- 

1 Phellinus robiniae 43.12 ± 

0.79 

182.75 ± 

0.79 
14 ± 0.95 140.33± 0.95 

2 Trichaptum 

biforme 

21.09 ± 

0.79 

382.91 ± 

0.79 
142 ± 0.83 180.53 ± 0.79 

 

 
Evaluation of antioxidant activity 

The scavenging effects of both mushroom samples and the standard on the DPPH radical was expressed both as 

percentage free radical scavenging activity and as half maximal inhibitory concentration (IC50) values. Lower 

IC50 value reflects higher DPPH radical scavenging activity. The results of the mushroom samples were evaluated 

and compared with reference antioxidant (ascorbic acid). According to the results obtained, Trichaptum biforme 

recorded highest free radical scavenging activity (69.37%) at the concentration of 300 µg/ml with the IC50 value 

of 216.83 µg/ml almost matching up to the IC50 of ascorbic acid (120 µg/ml). At the same concentration Phellinus 

robiniae shows a percentage free radical inhibition of 58.23%. The results obtained were up to that of the 

standard anti-oxidant, ascorbic acid 

Table 2 Antioxidant activity of the Selected Mushrooms 

 

 
Concentration 

(µg/ml) 

Samples 

Phellinus 

robiniae 
Trichaptum 

biforme 

Ascorbic acid 

(standard) 

Percentage inhibition  

100 33.16 ± 0.007 31.77 ± 0.007 46.54 ± 0.11 

200 49.88 ± 0.007 44.58 ± 0.007 65.94 ± 0.25 

300 58.23 ± 0.10 69.37 ± 0.007 81.64 ± 1.01 

IC50 233.16 µg/ml 216.83 µg/ml 120 µg/ml 

Each value is expressed as mean ± standard error done in triplicates. 
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Figures 
 

 
Figure 1 Phellinus robiniae Figure 2 Trichaptum biforme 

 
 
 

Discussion 

 
Mushrooms have been utilized since time immemorial for their therapeutic and medicinal value. Studies have 

tried to often incorporate the nutraceutical and metabolic compounds present in their fruiting bodies. An expanded 

arena of research in this field is the need of the hour in a situation where phenomenal ailments are increasing day 

by day. The richness in bioactive compounds like phenol, tannins, alkaloids and flavonoids have greatly 

contributed to their significance in phytochemical world which has now included these lower forms of life as well 

[9]. 

 

 

 

Phellinus robiniae is a significant mushroom found in the microhabitats of Thattekad. They are significant 

ecological workers and play an important role in degrading lignin and hence play an indirect role in clearing the 

pollutants. The phytochemical aspects of the same has not been intensely studied, although, there is significant 

bioactive compounds. Among the various compounds analysed, flavonoids and tannin are present in significant 

measures which act as good antioxidant indicators. Flavonoids play important roles in inactivating carcinogens, 

inhibition of expression of mutant genes, inhibition of enzyme activity involved in activation of procarcinogens 

[10]. Moreover, tannins act as natural defence mechanism in defending microbial attack [11]. 

 

Trichaptum biforme is an edible fungus belonging to the family Polyporaceae, which displays diverse 

pharmacological properties, including antimicrobial, antifungal and delignification activities [12]. According to the 

results, Trichaptum biforme showed the maximum antioxidant activity due to the presence of higher quantity of 

flavonoids as shown in table. It was also rich in alkaloids (142 µg/mg) and tannin content (382 µg/mg), which is 

responsible for its comparatively higher antioxidant activity. It is also evident from the IC50 values that Trichaptum 

biforme exhibited antioxidant activity. 

 
Antioxidant activity expression is a consequence of the synergism between different phytochemical compounds 

and can be attributed to constituents [13]. The significant influence of environmental conditions on the 

phytochemicals and consequently to significant radical scavenging activity in both the mushroom species may be 
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indicating the important role played by environment, temperature, moisture and mineral nutrient availability. 

Amounts of phytochemical constituents found in both mushroom species correlated with antioxidant activity which 

confirms that they are contributing factors towards its antioxidant properties. 

Conclusion 

The present study has made a clear-cut phytochemical screening of bioactive compounds and the added medicinal 

value of the same. The results have shown relevant and significant measures of bioactive compounds that has 

accounted for the synergistic benefits of its utilization on human health and promontory effects of the 

same. The antioxidant potential of the mushroom samples made the next phase of study with Trichaptum 

biforme exhibiting the strongest rate of inhibition in the antioxidant assay thereby emphasizing their inclusion as 

food supplement and dietary components and hence serving as a control on aging, illness and several other chronic 

diseases. The whole study sums up the paired function of the need of domestication of mushrooms as natural 

nutrition sources. This will thus act as an enhancement of the human welfare, in addition to being a source of 

revenue. The bioactive compounds present may hope to be a new promise to the medical world for the discovery 

of new drugs. 
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