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Abstract 

Phellinus is a basidiomycete genus representing a group of wood rotting fungi. In spite of the wood 

degrading habit, a number of medicinal uses have been credited to various species of this genus. In the 

present study, the content of carbohydrates, proteins and phenols was estimated in hydroalcoholic (70% 

ethanol) extract (HAE) of P. gilvus. The same extract was screened for free radical scavenging activity 

on DPPH (1, 1-Diphenyl-2-picrylhydrazyl), hydroxyl ion, superoxide ion and reducing power. The 

extract showed good quantity of proteins 42.4 mg/100 mg followed by carbohydrates 34.12 mg/100 mg 

and phenols 30.2 mg/100 mg. The EC50 of test extract was found minimum against DPPH free radical 

(25±2.30) and maximum against hydroxyl ion (37.67±1.45). The present study demonstrated the 

antioxidant potential of P. gilvus so that it could be used against several free radical related disorders. 
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1. Introduction 

Synthetic drugs are costly, pose various side effects and not safe for use in several health 

conditions like gestation period. Therefore the demand of alternative natural drug sources 

keeps on rising. The use of medicinal fungi including several species of Phellinus is well 

documented in ancient medicinal literature [1-3]. There are 361 taxa of Phellinus worldwide [4] 

and 97 species of this genus have been reported from India [5-7]. Species of Phellinus have been 

reported in association with of a wide range of angiosperms and gymnosperms causing wood 

rotting [8-10]. Instead of the wood decaying property, several species of Phellinus (P. rimosus, 

P. conchatus, P. baumii, P. igniarius, P. nigricans and P. senex) are known traditionally as 

folk medicines in different parts of the world and need scientific validation [11–15]. Medicinal 

potential may be credited to various pharmacological properties contributed by the bioactive 

constituents reported in these species [16–19]. However, scattered reports are available on the 

mycochemical composition and pharmacological activities of Phellinus species and required 

much attention. The present study aimed at the estimation of carbohydrates, proteins, phenols 

and evaluation of antioxidant potential of P. gilvus in relation to its free radical scavenging and 

reducing power. 

 

2. Material and Methods 

2.1 Chemicals  

All chemicals used in this experimentation were of AR grade and were bought from Himedia, 

Merck, SD fine Chem. Ltd. and Sigma-Aldrich Chemicals. 

 

2.2 Fungal material 

The collection of P. gilvus was made from district Dehradun, Uttarakhand, India during 

October in the year 2011. The morphological and microscopic details of the specimen were 

observed and used in identification in the laboratory of Department of Botany, Punjabi 

University, Patiala, Punjab, India. The specimen was compared with the type specimen lying 

at the internationally recognized herbarium of Department of Botany, Punjabi University, 

Patiala, Punjab, India and identified as P. gilvus. The identified specimen was assigned a 

unique herbarium number abbreviated as (PUN-5997) and deposited in the herbarium of 

Punjabi University, Patiala, India. 

 

2.3 Extraction scheme  

The dried powder of P. gilvus sporocarp (150 g) was put in 1500 mL of 70% ethanol. This 

mixture was placed for 72 h in orbital shaking incubator at 370C and 80 rpm. 
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The filtrate obtained from this mixture was subjected to 

evaporation. The residue was dried in oven at 45°C and was 

preserved at -40C until use [20]. 

 

2.4 Estimation of carbohydrates  

Standard anthrone method was used for carbohydrate 

estimation [21]. Test extract (1 mg/1mL) was taken in 4 mL of 

anthrone reagent (200 mg/100mL of ice cold 95% H2SO4). 

Heating was done for 8 min followed by rapid cooling. 

Absorbance was recorded at 630 nm. Total carbohydrates 

(mg/100mg) were determined using a standard curve of 

glucose.  

 

2.5 Estimation of total protein content 

The method of Folin-Lowry) was used for the estimation of 

total protein content [22]. The mixture of test extract (1 

mg/1mL) and 5 mL (alkaline solution) was kept undisturbed 

at room temperature for 10 min. This mixture was incubated 

for 30 min at room temperature after adding 0.5 mL of dilute 

Folin-Ciocalteu reagent (1:1). Absorbance was taken at 660 

nm. Estimation of protein content (mg/100mg) was done 

using the calibration curve of bovine serum albumin (BSA).  

 

2.6 Estimation of total phenols  

A mixture of 100 mg HAE and 15 mL of 50% methanol was 

extracted for 2 h thrice by maceration. After filtration, the 

volume was made up to 200 mL with 50% methanol. To 1 mL 

this solution, 10 mL distilled water was added. It was 

followed by the addition of 1.5 mL Folin-Ciocalteu reagent. 

Following incubation at room temperature for 5 min, 4 mL 

(20%) sodium carbonate was added distilled water was put to 

make volume up to 25 mL. The above mixture was mixed 

well and kept untouched at room temperature for 30 min. 

Absorbance was noticed at 765 nm and total phenol content 

was denoted as mg GAE/100mg using calibration curve of 

gallic acid [23]. 

 

2.7 DPPH free radical scavenging assay 

About 1.5 mL, HAE (0, 10, 50, 100, 500, 1000 µg/mL) was 

added individually in 2.9 mL (200 µM) DPPH ethanol 

solution. After vigorous shaking, incubation was done at room 

temperature for 30 min. Absorbance of the samples was taken 

at 515. Ethanol solvent was used as blank. The DPPH free 

radical scavenging (%) was estimated as follows: 

Scavenging activity (%) = [A0-At/A0] × 100 

Where A0 = Absorbance of control sample. At = Absorbance 

of reaction mixture with HAE [24]. EC50 (µg/mL) of HAE 

against DPPH free radicals was estimated by plotting the 

graph between scavenging (%) and tested concentrations of 

HAE. 

 

2.8 Scavenging of hydroxyl ion 

Approximately 0.5 mL aliquot of HAE (0, 10, 50, 100, 500, 

1000 µg/mL) individually was taken in combination with 100 

µL (1 mM) FeCl3, 0.1 mL (1 mM) EDTA, 50 µL (20 mM) 

H2O2, 0.1 mL (1 mM) ascorbic acid and 100 µL (30 mM) 

deoxyribose in 66 µL (10 mM potassium phosphate buffer; 

pH 7.4) to obtain 1 mL reaction mixture. Following 

incubation at 370C for 1 h, 1 mL (2.8%) trichloroacetic acid 

and 1 mL (1%) thiobarbituric acid were put. Heating was 

done for 15 min in boiling water bath. Absorbance was read at 

532 nm. The hydroxyl ion scavenging (%) was calculated 

with the equation: 

Percentage inhibition (%) = [A-B/A] × 100 

Where A = Absorbance of control. B = Absorbance of 

reaction mixture containing HAE [25]. EC50 (µg/mL) of HAE 

against hydroxyl ion scavenging was calculated by plotting 

the graph between hydroxyl ion scavenging (%) against 

different concentrations of HAE. 

 

2.9 Superoxide ion scavenging  

About 1 mL of test extract (0, 10, 50, 100, 500, 1000 µg/mL) 

was mixed separately with 1.0 mL (0.05 M phosphate buffer; 

pH 7.4), 0.04 mL of bovine serum albumin (BSA) and 0.04 

mL of nitro blue tetrazolium chloride (NBT). Then incubation 

at 250C for 10 min was done following the addition of 0.04 

mL of 1.5U/mL xanthine oxidase. The reaction mixture was 

again incubated at 250C for 20 min. The absorbance was 

taken at 560 nm. The scavenging activity (%) was calculated 

as 

Scavenging activity (%) = [A0-At/A0] × 100 

Where A0 = Absorbance of control. At = Absorbance of 

reaction mixture with HAE [26].  

EC50 value (µg/mL) of HAE against superoxide radical was 

determined by the plotting the graph between scavenging 

activity (%) against the tested concentrations of HAE. 

 

2.10 Reducing power assessment 

An aliquot of 0.5 mL HAE (0, 0.0625, 0.125, 0.25, 0.5, 1.0 

mg/mL) was mixed individually with 2.5 mL (0.2 M 

phosphate buffer; pH 6.6) and 2.5 mL of potassium 

ferricyanide. After incubation at 500C for 20 min, 2.5 mL of 

1% trichloroacetic acid was added and the mixture was 

centrifuged at 5000 × g for 10 min. To 5 mL of upper layer of 

the mixture, 5 mL distilled water and 10 mL FeCl3 were 

added. Absorbance was read at 700 nm [27]. EC50 value 

(mg/mL) of test extract giving absorbance value of 0.5 was 

determined by the plotting the graph between absorbance and 

different concentrations of HAE. 

 

2.11 Statistics used 

Each assay was conducted in triplicate (n=3) and the results 

were presented as mean ± standard error mean (SEM) using 

graph pad prism 5.0 software. 

 

3. Results and Discussion 

Phellinus Quél. (Fam ily: Hymenochaetaceae) represents 

a group of wood rotting fungi [28]. Recently species of this 

genus are gaining attraction for scientific research. As per 

literature reports, Many species of Phellinus possess 

medicinal value which may be the contribution of bioactive 

compounds imparting pharmacological activities to these 

species [29-36]. However, scanty information is available about 

the mycochemical composition and free radical scavenging 

activity of this species [37-39]. Phellinus gilvus, a medicinal 

species of this genus. Literature reveals the presence of 

biochemicals like carbohydrates, proteins and phenols as 

structural and functional components of fungi. Carbohydrates 

and proteins are food components and provide energy. Certain 

proteins also act as enzymes in different metabolic pathways. 

In the present study, good quantities of carbohydrates, 

proteins and phenols have been observed (Figure 1; A). As 

per literature reports, the antioxidant effect of fungal extracts 

is because of the phenolic compounds which may act as free 

radical scavengers, hydrogen donors or help in quenching of 

singlet oxygen and play a role in metal ion chelation. The 

antioxidant potential of P. gilvus HAE was screened by 

DPPH, hydroxyl ion, superoxide ion free radical scavenging 
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and reducing power assessment (Table 1). Any molecule that 

can donate an electron or hydrogen to DPPH can react with it 

and hence help in declining DPPH absorption. The HAE of P. 

gilvus shows reaction with DPPH and bleach DPPH free 

radicals from the reaction mixture (Figure 1; B). Highly 

reactive hydroxyl and superoxide radicals cause oxidative 

damage at cellular and sub cellular level. Hence, their 

removal is necessary for normal physiology. Test extract in 

the present investigation revealed the scavenging effect 

against hydroxyl (Figure 1; C) and superoxide ions (Figure 1; 

D). Reducing power of an extract is an indication of 

antioxidant potential. The results (Figure 1; E) suggest that 

the extract may consist of polyphenolic compounds showing 

great reducing power. 

 
Table 1: EC50s values in tested antioxidant assays 

 

Fungus 
EC50s 

DPPH (µg/mL) OH- (µg/mL) O2
- (µg/mL) Reducing power (mg/mL) 

P. gilvus 25±2.30 37.67±1.45 30.33±0.88 0.4±0.05 

Values are expressed as mean ± standard error of mean; n=3. 

 

  
 

  
 

 
 

Fig 1: A-Total carbohydrates, proteins and phenol contents; B–DPPH free radical scavenging; C–Hydroxyl ion scavenging; D–Superoxide ion 

scavenging; E–Reducing power of P. gilvus HAE. 
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4. Conclusion 

The preliminary experiments conducted in the present 

investigation are based on crude HAE of Phellinus gilvus. 

These findings need more sophisticated research to find out 

the active principle and the underlying mechanism of action. 

To sum up, the results suggest P. gilvus as an excellent source 

of carbohydrates, proteins, phenols and a promising candidate 

for antioxidant bioactive products. Hence, in depth extensive 

in vitro and in vivo studies are urgent for new and natural drug 

development. 

 

5. Acknowledgements 

Author conveys special thanks to University grants 

commission (UGC), New Delhi, India for providing financial 

assistance under Maulana azad national fellowship (MANF) 

scheme (2011-16).  

 

6. References 

1. Su J, Cao XXB. Anhui Science & Technology Publishing 

House, Hefei, China, 1981. 

2. Li SZ, Mu BCG. People's Medical Publishing House, 

Beijing, China, 2004. 

3. Zhang XQ, Dai YC. Flora Fungorum Sinicorum. Volume 

29, Science Press, Beijing, 2006. 

4. www.mycobank.org (Assessed on 6th March, 2018). 

5. Kaur H. Systematics of pileate poroid Agaricomycetes of 

Himachal Pradesh, Ph.D. Thesis, Punjabi University, 

Patiala, India, 2013. 

6. Ranadive KR. An overview of Aphyllophorales (wood 

rotting fungi from India. Int J Curr Microbiology and 

Applied Sciences. 2013; 2(12):112-139. 

7. Azeem U, Dhingra GS, Shri R. Some additions to the 

diversity of genus Phellinus Quél. from wood rotting 

fungal flora of district Dehradun (Uttarakhand), India. 

Research Journal of Life Sciences, Bioinformatics. 

Pharmaceutical and Chemical Sciences. 2017; 3(4):177-

189. 

8. Bakshi BK. Indian Polyporaceae (on trees and timber). 

Indian Council of Agricultural Research, New Delhi, 

India, 1971, 246. 

9. Foroutan A, Jafary N. Diversity of heart and root rot 

fungi on park and roadside trees in Maharashtra, India. 

Journal of Applied Sciences and Environmental 

Management. 2007; 11:55-58. 

10. Foroutan A, Vaidya JG. Record of New Species of 

Phellinus from Maharashtra India. Asian Journal of Plant 

Sciences. 2007; 6:633-637. 

11. Bao X, Duan J, Fang X, Fang J. Chemical modifications 

of obese the (1→3) α-D glucose homeostasis and insulin 

sensitivity in mice. Diabetes Obesity and Metabolism. 

2001; 14:190-193. 

12. Zhu T, Kim SH, Chen CY. A Medicinal Mushroom: 

Phellinus linteus. Current Medicinal Chemistry. 2008; 

15:1330-1335.  

13. Liang C-H, Syu J-L, Lee Y-L, Mau J-L. Nonvolatile taste 

components of solid-state fermented adlay and rice by 

Phellinus linteus. Food Science and Technology. 2009; 

42:1738-1743. 

14. Ganesh PN. Studies on wood-inhabiting macrofungi of 

Kerala. Ph.D. thesis, Calicut University, Calicut, 1998.  

15. Lahiri SK, Gokania RH, Shuklab MD, Modic HA, 

Santanid DD, Shaha B. Evaluation of Antioxidant 

activity of plant-parasitic macrofungus: Phellinus 

durissimus (Lloyd) Roy. Eurasian Journal of Analytical 

Chemistry. 2010; 5(1):32-45. 

16. Xue Q, Sun J, Zhao M, Zhang K, Lai R. 

Immunostimulatory and anti–tumor activity of a water-

soluble polysaccharide from Phellinus baumii mycelia. 

World Journal of Microbiology and Biotechnology. 2010; 

27:1017-1023. 

17. Kozarski M, Klaus A, Niksic M, Jakovljevic D, Helsper 

JPFGL, Griensven JLDV. Antioxidative and 

immunomodulating activities of polysccahride extracts of 

the medicinal mushrooms Agaricusbisporous, 

Agaricusbrasiliensis, Ganoderma lucidum and 

Phellinuslinteus. Food Chemistry. 2011; 129:1667-1675. 

18. Huang GJ, Hsieh WT, Chang HY, Huang SS, Lin YC, 

Kuo YH. α- Glucosidase nd aldose reductase inhibitory 

activities from the fruiting body of Phellinus merrillii. 

Jornal of Agricultural and Food Chemistry. 2011; 

59:5702-5706. 

19. Liu Y, Kubo M, Fukuyama Y. Nerve growth factor-

potentiating benzofuran derivatives from the medicinal 

fungus Phellinusribis. Journal of Natural Products. 2012; 

75(12):2152-2157. 

20. Harikrishnan R, Balasundaramb C, Heo M-S. Diet 

enriched with mushroom Phellinus linteus extract 

enhances the growth, innate immune response, and 

disease resistance of kelp grouper, Epinephelus bruneus 

against vibriosis. Fish and Shellfish Immunology. 2010; 

30:1-7. 

21. Hedge JE, Hofreiter BT. In: Methods in Carbohydrate 

Chemistry. (Eds.,), Whistler, R.L. and BeMiller, J.N., 

Academic Press, New York, USA, 1962, 17. 

22. Plummer DT. 3rd edition. An introduction to practical 

biochemistry. Tata Mac Graw-Hill publishing company 

limited, New Delhi, India. 2008. 

23. Lin JY, Tang CY. Determination of total phenolic and 

flavonoids contents in selected fruits and vegetables as 

well as their stimulatory effect on mouse splenocytes 

proliferation. Food chemistry. 2007; 101:140-147. 

24. Shimada K, Fujikawa K, Yahara K, Nakamura T. 

Antioxidative properties of xanthin on autooxidation of 

soybean oil in cyclodextrin emulsion. Journal of 

Agricultural and Food Chemistry. 1992; 40(6):945-948. 

25. Halliwell B, Gutteridge JMC, Aruoma OI. The 

deoxyribose method: a simple ‘test tube’ assay for 

determination of rate constants for reaction of hydroxyl 

radicals. Anal Biochem. 1987; 165:215-219. 

26. Jung CH, Seong HM, Choi IW, Park MW, Cho HY. 

Antioxidant properties of various solvent extracts from 

wild ginseng leaves. LWT. Food Science and 

Technology. 2006; 39:266-274. 

27. Yen GC, Chen HY. Antioxidant activity of various tea 

extracts in relation to their antimutagenicity. Journal of 

Agricultural Food Chemistry. 1995; 46:849-854. 

28. Ranadive K, Jagtap N, Vaidya J. Host diversity of genus 

Phellinus from world. Elixir Applied Botany. 2012; 

52:11402-11408. 

29. Hwang HJ, Kim SW, Lim JM, Joo JH, Kim HO, Kim 

HM et al. Hypoglycemic effect of crude 

exopolysaccharides produced by a medicinal mushroom 

Phellinus baumii in streptozotocin-induced diabetic rats, 

Life Sciences. 2005; 76:3069-3080. 

30. Wang Y, Shang XY, Wang SJ, Mo SY, Li S, Yang YC et 

al. Structures, biogenesis, and biological activities of 

pyrano [4, 3-c] isochromen-4-one derivatives from the 



 

~ 1021 ~ 

Journal of Pharmacognosy and Phytochemistry 
fungus Phellinusigniarius. Journal of Natural Products. 

2007; 70:296-299. 

31. Kojima K, Ohno T, Inoue M, Mizukami H, Nagatsu A. 

Phellifuropyranone A: A new furopyranone compound 

isolated from fruit bodies of wild Phellinuslinteus. 

Chemical and Pharmaceutical Bulletin. 2008; 56:173-175. 

32. Altuner EM, Akata I. Antimicrobial activity of some 

macrofungi extracts. SAÜ. Fen Bilimleri Dergisi, 14. 

Cilt, 1. Sayı. 2010, 45-49. 

33. Park H-J, Han ES, Park DK, Lee C, Lee KW. An extract 

of Phellinus linteus grown on germinated brown rice 

inhibits inflammation markers in RAW264.7 

macrophages by suppressing inflammatory cytokines, 

chemokines, and mediators and up-regulating antioxidant 

activity. Journal of Medicinal Food. 2010; 13(6):1468-

1477. 

34. Sonawane H, Bhosle S, Vaidya J, Asghar sharifi A, 

Garad S, Bapat G et al. In vitro evaluation of 

sesquiterpenoid extracts of Phellinus samples from 

western ghats of Maharashtra for antimicrobial activity. 

Journal of Phytology. 2011; 3(6):35-37. 

35. Hong SB, Rhee MH, Yun BS, Lim YH, Song HG, Shin 

KS. Department of clinical laboratory science1. 

Synergistic anti-bacterial effects of Phellinus baumii 

ethyl acetate extracts and β–Lactam antimicrobial agents 

against Methicillin–resistant staphylococcus aureus. 

Annals of Laboratory Medicine. 2016; 36:111-116. 

36. Azeem U, Dhingra GS, Shri R. Taxonomic, 

physicochemical and biochemical evaluation of Phellinus 

allardii (Bres.) S. Ahmad. Asian Journal of Science and 

Technology. 2016; 7(10):3646-3654. 

37. Seephonkai P, Samhai S, Thongsom A, Sunaart S, 

Kiemsanmuang B, Chakuton K. DPPH radical 

scavenging activity and total phenolics of Phellinus 

mushroom extracts colleted from northeast of Thailand. 

Chinese Journal of Natural Medicine. 2011; 9(6):0441-

0445. 

38. Ayala-Zavala JF, Silva-Espinoza BA, Cruz-Valenzuela 

MR, Villegas-Ochoa MA, Esqueda M, González-Aguilar 

GA, et al. Antioxidant and antifungal potential of 

methanol extracts of Phellinus spp. from Sonora, Mexico. 

Revista Iberoamericana Micologia. 2012; xxx(xx):xxx-

xxx. 

39. Azeem U, Dhingra GS, Shri R. Evaluation of taxonomy, 

physicochemical parameters, and mycochemical 

composition of wood decaying indian fungi Phellinus 

gilvus (Schwein.) Pat. and Phellinus torulosus (Pers.) 

Bourdot & Galzin: A comparative study. International 

Journal of Phytopharmacy Research. 2018; 9(1):17-25. 


