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Abstract

The medicinal uses of the mushroom still need to be worked out for their biological
activities. The purpose of this review was to investigate the biological activities of extracts
prepared from fruiting bodies of Fomes fomentarius and Polyporus squamosus and
demonstrates that these medicinal mushrooms, similar to plants, have a great potential for
the production of useful bioactive metabolites and that they are a prolific resource for drugs.
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Introduction

Mushrooms that have existed for centuries have spread all over the world. Mushrooms
were originally defined as macro fungi with a distinctive fruiting body. While mushrooms
differ as poisonous and non-poisonous, it is possible to classify them as edible and non-
edible mushrooms. Recently, many researches have been conducted on the benefits and
importance of many species of mushrooms [1-5].

Medicinal mushrooms are widely used as food and herb medicine in China, Japan and
other Asian countries. Medicinal mushrooms are a source of polysaccharide with anti-
inflammatory and immune system stimulanting properties and have antioxidant, anti-
inflammatory and anti diabetic effect [4,6]. A lot of research has been done on medically
edible fungi. In addition, non-edible mushrooms have been found to be of medical
importance in recent years. Today, it is important to investigate alternative drugs and
natural therapeutics for cancer treatment [3,6].

Mushrooms need to produce antibacterial and antifungal compounds to survive in their
natural environment. Antimicrobial compounds could be isolated from many mushroom
species and some proved to be of benefit for humans. Edible mushrooms are our important
food source. With its easily digestible and nutritious feature, it is widely used in today’s
tables. Because of their taste and flavour, the edible mushrooms are consumed as meals in
addition to their consumption. Mushrooms are a rich source of protein, lipids, amino acids,
glycogen, vitamins and minerals [7-9].

Medicinal mushrooms accumulate a wide variety of bioactive compounds including
terpenoids, steroids, phenols, nucleotides and their derivatives glycoprotein’s and
polysaccharides that display a broad range of biological activities. These different bioactive
compounds have been extracted from the fruiting body, mycelia and culture medium of
various medicinal mushrooms [4,10]. Edible mushrooms, which demonstrate medicinal or
functional properties include species of Lentinula, Hericium, Grifola, Flammulina, Pleurotus
and Tremella while others known only for their medicinal properties, viz. Ganoderma
lucidum [6,11,12], Trametes versicolor [13], and Fomes fomentarius, are decidedly non-
edible because of their coarse texture and bitter taste [14].

In this review, it was aimed to give basic information on the identification, morphological
and ecological characteristics, nutritional value and medicinal properties of Fomes
mushrooms and Polyporus squamosus mushrooms.

Fomes mushrooms

Fomes mushrooms have been used for centuries for medicinal purposes. In recent
years, the active compounds of Fomes fungus have been studied extensively and most of
their biological activities have been studied. Fomes species, which often cause decay and
destruction of wood, often cause white decay on trees [1-2].

Fomes fomentarius

Fomes fomentarius is a basidiomycete white-rot fungus belonging to the polyporaceae
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family. It has been used as a traditional medicine for centuries
in treating various diseases such as gastroenteric disorder,
hepatocirrhosis, oral ulcer, inflammation, and various cancers. Fomes
fomentarius woody fruiting body is often shaped like a horse’s hoof,
hence one of its common names, hoof fungus. Fomes fomentarius also
goes by the names Tinder Conk, Tinder Fungus, Tinder Polypore and
Ice Man Fungus. It grows wild throughout northern North America
and parts of Eurasia, as well as in the cooler areas of Africa. Fomes
fomentarius looks quite different than most familiar mushrooms. It
has no stem or stipe, nor does it have gills, but instead a flat lower
surface covered with pores, which are the openings of densely-packed,
spore-producing tubes. The fruiting body is perennial, adding a new
layer of tubes every year, and so the flesh is tough and woody [15].
Fomes fomentarius can be cultivated on a wide variety of agricultural
substrates/by-products and wastes for the production of feed,
enzymes and medicinal compounds, or for waste degradation and
detoxification [16]. Fomes fomentarius (Polyporales, Agaricomycetes,
Basidiomycota) is economically and ecologically important not only as
a source of medicinal and neutraceutical products but also in nutrient
cycling in forest ecosystems as decomposers of dead wood [17].

Fomes fomentarius ecology and macroscopic description

Ecology: In hardwood wood bodies (especially birch and beech),
it causes white rotting, living alone or with more than one species.
It has a thick rigid body. Life style is parasitic and saprotrophic.
Macroscopic description: Basidiocarps: 5-45 cm in diameter, 2-25 cm
in height and is shaped like a horse nail (Figure 1). Each year, there
are different gray colored concentric zones with different thicknesses
stacked on top of each other, gray-gray brown. When it is young, there
is a white circular ring on the edge. The outer part is hard and woody.
Trama: Hard, cinnamon brown, mature when poured in the form of
lighter powder. The smell of fruit while fresh. Hymenium: Porous,
round, 2-3 cm in mm, tubes 2-5 (8) mm long and gray brown. Spores:
5.5-6 x 18.5-19 y, elliptic-cylindrical, flat, hyaline [17].

Fomes fomentarius benefits and uses

Fomes fomentarius have significant effects such as antioxidant
enzyme activity, enzymatic activity, antimicrobial activity, antifungal
activity, Anti-inflammatory effect, antioxidant activity, cytotoxicity,
Antitumor, Antiviral activity, Antibacterial activity, DNA protective
activity and Antioxidant. These activities are exhibited by extracts
or isolated compounds from Fomes fomentarius fermentation broth,
mycelia and fruiting bodies [8,16]. As a result of its perceived health
benefits, Fomes fomentarius has gained wide popularity as an effective
medicine and has become one of the valuable mushrooms [18-22].

Fomes fomentarius mushroom modulates the immune system,
inhibits tumour growth, has anti-inflammatory, anti-nociceptive
activities and hypoglycaemic, lowers blood lipid concentrations and

Figure 1: Fomes fomentarius (Photographs taken by Paul W.
Thomas, Locality: Pitlochry, Scotland UK)

prevents high blood pressure [23-27]. Recent advances in chemical
technology have allowed the isolation and purification of some of
the relevant compounds, especially polysaccharides, which possess
strong immune modulation and anti-cancer activities [28]. Khadhri
et al. [29] reported that crude ethanol extracts prepared from
basidomes of Fomes fomentarius and Phellinus torulosus have higher
total phenolic content and antioxidant activity per the DPPH and
metal-chelating activity assays (Figure 1).

Polyporus squamosus

Mushrooms gain an importance due to their nutritional value
as they are rich in proteins, essential amino acids as well as fibers,
however they are being poor in fats. The edible mushrooms are
considered vital sources of many vitamins including vitamin B1,
B2, B12, C, D, and E. They also possess a great importance due to
their valuable bioactive compounds such as phenolic compounds,
unsaturated fatty acids, carotenoids and terpenoids. Thus,
mushrooms have been used in many nutritional and pharmaceutical
products [4].

Polyporus squamosus (Huds.) Fr which is also known as dryad’s
saddle and pheasant’s back mushroom is an edible, basidiomycete
bracket fungus mushroom that is distributed in Asia, Europe,
Australia and North America [30] where it causes a white rot in both
living and dead hardwood trees. It gains its name ‘dryad’s saddle’
from creatures in Greek mythology known as dryads who could
ride on this mushroom, while the name ‘pheasant’s back’ refers to
the pattern of colors found on the bracket and that matches that of a
pheasant’s back [31,32].

The fruiting bodies of Polyporus squamosus occur on living and
dead hardwood trees during spring and autumn. Young fruiting
bodies are soft, but toughen with age. Therefore, young fruiting
bodies having good flavour and taste are more preferable for eating
than the old ones [33]. Macroscopic description: Polyporus squamosus
Cap is half circle or fan in shape, 8-60 cm in diameter, 12-24 cm in
width and covered with brown scales, irregularly arranged in straw
yellow color. Stipe is 4- 10x2-5 cm, lateral or occasionally off centre,
short; the close part of stipe to the cap is yellowish, the bottom part
is blackish dark brown (Figure 2). At an early stage while it is still
tender; it is used as a spice. Moreover, it has been used as medicine due
to its various biological activities including: diuretic, antibacterial,
antifungal, nephroprotective, cytotoxic, immuno-enhancing, anti-
inflammatory, hepatoprotective, antioxidative as well as hair-
growing, and antimicrobial activities [30,34,35].

Bioactive compounds

The studies showed that the most abundant class of macronutrients

Figure 2: Polyporus squamosus (Photographs taken by Paul W.
Thomas, Locality: Isle of Bute, Scotland, UK)

Biomed Res Rev

Volume: 3.1

2/4


https://en.wikipedia.org/wiki/White_rot
https://en.wikipedia.org/wiki/Hardwood
https://en.wikipedia.org/wiki/Greek_mythology
https://en.wikipedia.org/wiki/Dryad
https://en.wikipedia.org/wiki/Common_pheasant
http://mycoportal.org/portal/imagelib/search.php?imagedisplay=thumbnail&imagetype=all&phuidstr=14&phjson=%5b%7b%22name%22%3A%22Walt+Sturgeon%22%2C%22id%22%3A%2214%22%7d%5d&submitaction=Load Images

Journal Home: https://www.boffinaccess.com/journals/biomedical-research-reviews/index.php

Boffin Access

FOSTERING KNOWLEDGE

found in Polyporus squamosus fruiting body methanolic extract was the
carbohydrates followed by proteins, ash, and finally it contained small
amount of fats [36]. Considering the carbohydrate contents of Polyporus
squamosus originating from Romania, the trehalose was found to be
the most abundant compound (6.81 g per 100 g dry weight), on the other
hand, the fructose was found in the least amount (0.730 g per 100 g dry
weight). However, Polyporus squamosus fruiting bodies collected from
Serbia and Portugal, trehalose was also found to be the most abundant
sugar, but rhamnose was found in the least amount [30].

Many organic acids that plays an important role in the reduction of
oxidative stress were also detected in the methanolic extract of Polyporus
squamosus [37]. Oxalic, malic, quinic and fumaric acids were detected.
Malicacid was found in the highestamount which was about 2.21 g per 100
g dry weight; however oxalic and fumaric acids were exist in considerably
small amounts [36]. Lipophilic compounds, such as tocopherols and
fatty acids, were also detected, both saturated and unsaturated fatty
acids were found in the fruiting bodies. The high quantities of fatty acids
detected were linoleic, oleic and palmitic acids. Also, polyunsaturated
fatty acids, which have many health beneficial effects, were detected
in high percentage (57.37%), this was followed by monounsaturated
fatty acids (24.96%), and finally saturated fatty acids were detected in
smaller percentage (17.68%) [36]. Tocopherols which are one of the
potent natural antioxidants, are also detected. a-, 3-, y- and 8-Tocopherols
were found in Polyporus squamosus sample. B-tocopherol was found
in the highest amount which was about 114.7 pg per 100 g dry weight.
Interestingly, it was reported that f-tocopherol was the main tocopherol
in Polyporus squamosus originating from Portugal, while in the Serbian
originating samples the y-tocopherol was the major one, and these
differences could be attributed to variability inherent to both samples as
a consequence of growing under various environmental conditions [30].
Phenolic compounds, another bioactive compound which is involved
in the antioxidative protection and is crucial in stabilizing the lipid per
oxidation was also detected in the fruiting body of Polyporus squamosus
[38]. Fernandes et al. [30] showed that p-hydroxybenzoic acid is the main
phenolic acid found Polyporus squamosus of different origins, also it was
mentioned that cinnamic acid which is a phenolic related compound, was
also found but in small amounts [30].

Polyporus squamosus benefits and uses

The antioxidant activity for Polyporus squamosus was evaluated.
Different assays were employed to test the antioxidant activity and
trolox was employed as a reference standard. For the radical scavenging
(DPPH scavenging activity) was employed, reducing power activities
(ferricyanide/Prussian blue assay) was employed, while for the lipid
peroxidation inhibition (TBARS, (-carotene/linoleate) were used. All
assays showed positive antioxidant activities [39,40].

The antimicrobial activity of Polyporus squamosus extract was
also evaluated against various bacteria and fungi species by the micro
dilution method. The extract showed antibacterial activity towards
Enterobacter cloacae and Bacillus cereus, Fernandes et al. [30] showed
that Staphylococcus aureus exhibit the highest sensitivity to Polyporus
squamosus extract where the minimum inhibition concentration (MIC)
value was 0.20 mgmL™. Moreover, the bacteriostatic and the bactericidal
concentration of Polyporus squamosus extract for Pseudomonas
aeruginosa were also determined by the microdilution method and they
were 20.4 mg mL™ and 40.8 mg mL™. [30,36-38,41].

As a conclusion Polyporus squamosus is an edible wild wood-
decaying mushroom in Asia,Europe, Australia, North America and
Black Sea Region and is important for its nutritional value and the
content of bioactive compounds. The chemical analysis of the various
compounds obtained from the fruiting bodies of Polyporus squamosus
showed thatitis arich source of bioactive molecules with various potential
in vitro activities. Nonetheless, further studies are required to evaluate the
cyto toxicity of the extract as well as elucidate the mechanisms of action
for the tested biological activities (Figure 2).

Conclusion

Current Review demonstrates that Fomes fomentarius and

Polyporussquamosus mushroomshave medicinal properties possesses
a number of beneficial medicinal properties such as antitumor,
antioxidant, anti-inflammatory, anti-allergic, antihypertensive, Anti
hyperglycemic, antimicrobial and antiviral activities. These activities
have been reported for various extracts and isolated compounds,
such as polysaccharides, polysaccharide-protein complexes, phenols,
organic acids, lactone, steroids, triterpenoids, from mushroom
fermentation broth, mycelia or fruiting bodies.

As a result of the researches, it was determined that Fomes
fomentarius and Polyporus squamosus have medical potential and it
can be used as a natural resource for pharmacological researches.
Further researches and clinical trials have to be carried out to confirm
Fomes fomentarius and Polyporus squamosus as sources of bioactive
compounds responsible for antioxidant and antimicrobial and other
biological agents in their extracts.

References

1. AkgulH, Sevindik M, Coban C, Alli H, Selamoglu Z. New approaches
in traditional and complementary alternative medicine practices:
Auricularia auricula and Trametes versicolor. ] Tradit Med Clin
Natur. 2017 Sep;6(239):2.

2. Sevindik M. Investigation of Antioxidant/Oxidant Status and
Antimicrobial Activities of Lentinus tigrinus. Adv Pharmacol Sci.
2018 Now.

3. Elkhateeb WA, Zaghlol GM, El-Garawani IM, Ahmed EF, Rateb ME,
et al. Ganoderma applanatum secondary metabolites induced
apoptosis through different pathways: In vivo and in vitro
anticancer studies. Biomed Pharmacother. 2018 May;101:264-277.

4. Elkhateeb WA, Daba GM, Thomas PW, Wen TC. Medicinal
mushrooms as a new source of natural therapeutic bioactive
compounds. Egyptian Pharmaceutical Journal. 2019 Jul;18(2):
88-101.

5. Elkhateeb WA, Daba GM, Elnahas MO, Thomas PW. Fomitopsis
officinalis mushroom: ancient gold mine of functional components
and biological activities for modern medicine. Egyptian
Pharmaceutical Journal. 2019;18(4):285-289.

6. Elkhateeb WA, Daba GM, El-Dein AN, Sheir DH, Fayad W, et al.
Insights into the in vitro hypocholesterolemic, antioxidant, anti-
rotavirus, and anti-colon cancer, activities of the methanolic
extracts of aJapaneselichen, Candelariella vitellina, and a Japanese
mushroom, Ganoderma applanatum. Egyptian Pharmaceutical
Journal. 2020.

7. Okhuoya ], Akpaja E, Osemwegie O, Oghenekaro A, lhayere C.
Nigerian mushrooms: underutilized non-wood forest resources.
J Appl Sci Environ Manage. 2010 Mar;14(1):43-54.

8. Dharmaraj K, Kuberan T, Sivasankari R. Studies on antimicrobial
activities in Ganoderma Iucidum, Fomes fomentarius and
Ganoderma tsugae. Journal of Science. 2015;5(2):116-123.a

9. Rathore H, Prasad S, Sharma S. Mushroom nutraceuticals for
improved nutrition and better human health: a review. Pharma
Nutrition. 2017 Jun;5(2):35-46.

10. Patel S, Goyal A. Recent developments in mushrooms as anti-
cancer therapeutics: a review. 3 Biotech. 2012 Mar; 2(1):1-15.

11. Sakthivigneswari G, Dharmaraj K. Studies on analysis of few
secondary metabolites and antimicrobial activity of Ganoderma
lucidum. ] Pharm Res. 2013 Aug;1(8):781-786]

12. Elkhateeb WA, Daba GM, Elnahas MO, Thomas PW. Anticoagulant
Capacities of Some Medicinal Mushrooms] ARC Journal of
Pharmaceutical Sciences (AJPS). 2019;5(4):1-9.

13. Elkhateeb WA, Elnahas MO, Thomas PW, Daba GM. Trametes
Versicolor and Dictyophora Indusiata Champions of Medicinal
Mushrooms. Open Access Journal of Pharmaceutical Research.
2020 Jan;4(1):1-7.

14. Smith JE, Rowan NJ, Sullivan R. Medicinal mushrooms: a rapidly
developing area of biotechnology for cancer therapy and other

Biomed Res Rev

Volume: 3.1


https://www.omicsonline.org/peer-reviewed/new-approaches-in-traditional-and-complementary-alternative-medicinernpractices-auricularia-auricula-and-trametes-versicolor-93117.html
https://www.omicsonline.org/peer-reviewed/new-approaches-in-traditional-and-complementary-alternative-medicinernpractices-auricularia-auricula-and-trametes-versicolor-93117.html
https://www.omicsonline.org/peer-reviewed/new-approaches-in-traditional-and-complementary-alternative-medicinernpractices-auricularia-auricula-and-trametes-versicolor-93117.html
https://www.omicsonline.org/peer-reviewed/new-approaches-in-traditional-and-complementary-alternative-medicinernpractices-auricularia-auricula-and-trametes-versicolor-93117.html
https://www.ncbi.nlm.nih.gov/pubmed/30515206
https://www.ncbi.nlm.nih.gov/pubmed/30515206
https://www.ncbi.nlm.nih.gov/pubmed/30515206
https://www.ncbi.nlm.nih.gov/pubmed/29494964
https://www.ncbi.nlm.nih.gov/pubmed/29494964
https://www.ncbi.nlm.nih.gov/pubmed/29494964
https://www.ncbi.nlm.nih.gov/pubmed/29494964
http://epj.eg.net/article.asp?issn=1687-4315;year=2019;volume=18;issue=2;spage=88;epage=101;aulast=Elkhateeb;type=3
http://epj.eg.net/article.asp?issn=1687-4315;year=2019;volume=18;issue=2;spage=88;epage=101;aulast=Elkhateeb;type=3
http://epj.eg.net/article.asp?issn=1687-4315;year=2019;volume=18;issue=2;spage=88;epage=101;aulast=Elkhateeb;type=3
http://epj.eg.net/article.asp?issn=1687-4315;year=2019;volume=18;issue=2;spage=88;epage=101;aulast=Elkhateeb;type=3
http://www.epj.eg.net/article.asp?issn=1687-4315;year=2019;volume=18;issue=4;spage=285;epage=289;aulast=Elkhateeb
http://www.epj.eg.net/article.asp?issn=1687-4315;year=2019;volume=18;issue=4;spage=285;epage=289;aulast=Elkhateeb
http://www.epj.eg.net/article.asp?issn=1687-4315;year=2019;volume=18;issue=4;spage=285;epage=289;aulast=Elkhateeb
http://www.epj.eg.net/article.asp?issn=1687-4315;year=2019;volume=18;issue=4;spage=285;epage=289;aulast=Elkhateeb
https://www.ajol.info/index.php/jasem/article/viewFile/56488/44916
https://www.ajol.info/index.php/jasem/article/viewFile/56488/44916
https://www.ajol.info/index.php/jasem/article/viewFile/56488/44916
https://www.sciencedirect.com/science/article/pii/S2213434417300051#!
https://www.sciencedirect.com/science/article/pii/S2213434417300051#!
https://www.sciencedirect.com/science/article/pii/S2213434417300051#!
https://www.ncbi.nlm.nih.gov/pubmed/22582152
https://www.ncbi.nlm.nih.gov/pubmed/22582152
http://jprsolutions.info/files/final-file-56a37c430e8a45.93093689.pdf
http://jprsolutions.info/files/final-file-56a37c430e8a45.93093689.pdf
http://jprsolutions.info/files/final-file-56a37c430e8a45.93093689.pdf
https://www.arcjournals.org/pdfs/ajps/v5-i4/1.pdf
https://www.arcjournals.org/pdfs/ajps/v5-i4/1.pdf
https://www.arcjournals.org/pdfs/ajps/v5-i4/1.pdf
https://medwinpublishers.com/OAJPR/OAJPR16000192.pdf
https://medwinpublishers.com/OAJPR/OAJPR16000192.pdf
https://medwinpublishers.com/OAJPR/OAJPR16000192.pdf
https://medwinpublishers.com/OAJPR/OAJPR16000192.pdf
https://link.springer.com/article/10.1023%2FA%3A1020994628109
https://link.springer.com/article/10.1023%2FA%3A1020994628109

Journal Home: https://www.boffinaccess.com/journals/biomedical-research-reviews/index.php

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Boffin Access

FOSTERING KNOWLEDGE

bioactivities. Biotechnology Lett. 2002 Nov;24(22):1839-1845.

Judova], Dubikova K, Gaperova S, Gaper ], Pristas P. The occurrence
and rapid discrimination of Fomes fomentarius genotypes by ITS-
RELP analysis. Fungal Biol. 2012 Jan;116(1):155-160.

Neifar M, Jaouani A, Chaabouni SE. The Potent Pharmacological
Mushroom Fomes fomentarius. Applications of Microbial
Engineering, 2013 ]un;300-3221

Hennon PE. Are heart rot fungi major factors of disturbance in
gap-dynamic forests? Northwest Sci. 1995;69:284-293.

Aoki M, Tan M, Fukushima A, Hieda T, Kubo S, et al. Antiviral
substances with systemic effects produced by Basidiomycetes
such as Fomes fomentarius. Biosci Biotechnol Biochem. 1993
Jan;57(2):278-282.

Mircea C, Cioanca O, Bild V, Iancu C, Stan C, et al. In vivo antioxidant
properties of some mushroom extracts in experimentally induced
diabetes. Farmacia. 2018;66(2):257-261.

Chen W, Zhao Z, Chen SF, Li YQ. Optimization for the production
of exopolysaccharide from Fomes fomentarius in submerged
culture and its antitumor effect in vitro. Bioresour Technol. 2008
May;99(8):3187-3194.

Dundar A, Okumus V, Ozdemir S, Celik KS, Boga M, et al.
Determination of cytotoxic, anticholinesterase, antioxidant and
antimicrobial activities of some wild mushroom species. Cogent
Food & Agriculture. 2016 Mar;2(1).

Bal C, Akgul H, Sevindik M, Akata I, Yumrutas O. Determination
of the anti-oxidative activities of six mushrooms. Fresenius
Environment Bull. 2017;26(10):6246-6252.

Park YM, Kim IT, Park HJ, Choi JW, Park KY, et al. Anti-inflammatory
and Anti-nociceptive Effects of the Methanol Extract of Fomes
fomentarius. Biol Pharm Bull. 2004 Oct;27(10):1588-1593.

Lee ]S. Effects of Fomes fomentarius supplementation on
antioxidant enzyme activities, blood glucose, and lipid profile
in streptozotocin-induced diabetic rats. Nutr Res. 2005
Feb;25(2):187-195.

Jaszek M, Zuchowski ], Dajczak E, Cimek K, Graz M, et al.
Ligninolytic enzymes can participate in a multiple response
system to oxidative stress in white-rot basidiomycetes: Fomes
fomentarius and Tyromyces pubescens. Int Biodeter Biodegr. 2006
Oct;58(3-4):168-175.

Rogers R. The Fungal Pharmacy: Medicinal Mushrooms of Western
Canada. Prairie Deva Press, Edmonton Alberta. 2006;234.

Robles-Herndndez LA, Cecilia-Gonzalez-F, Soto-Parra JM, Montes-
Dominguez F. Review of agricultural and medicinal applications
of basidiomycete mushrooms. Tecnociencia Chihuahua. 2008
Sep;2:95-107.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Gao HL, Lei LS, Yu CL, Zhu ZG, Chen NN, et al. Inmunomodulatory
effects of Fomes fomentarius polysaccharides: an experimental
study in mice. Nan Fang Yi Ke Da Xue Xue Bao. 2009
Mar;29(3):458-461.

Khadhri A, Aouadhi C, Aschi-Smiti S. Screening of bioactive
compounds of medicinal mushrooms collected on Tunisian
Territory. Int ] Med Mushrooms. 2017;19(2):127-135.

Fernandes A, Petrovié J, Stojkovié¢ D, Barros L, Glamo¢lija ], et al.
Polyporus squamosus (Huds.) Fr from different origins: Chemical
characterization, screening of the bioactive properties and
specific antimicrobial effects against Pseudomonas aeruginosa.
LWT-Food Science and Technology. 2016;69:91-97.

Schmidt 0. Wood and tree fungi: Biology, damage, protection, and
use. Springer, Berlin. 2006;199.

Spahr DL. Edible and medicinal mushrooms of New England and
eastern Canada. North Atlantic Books. 2009.

Peksen A, Kibar B. Effects of various carbon and nitrogen sources
on mycelial biomass production of Macrolepiota procera and
Polyporus squamosus in submerged culture. Anadolu ] Agr Sci.
2016;31(1):16-24.

Zhao YY, Xie RM, Chao X, Zhang Y, Lin RC, et al. Bioactivity-directed
isolation, identification of diuretic compounds from Polyporus
umbellatus. ] Ethnopharmacol. 2009 Oct;126(1):184-187.

Dimitrijevic M, Jovanovic VS, Cvetkovic ], Mihajilov-Krstev T,
Stojanovic G, et al. Screening of antioxidant, antimicrobial and
antiradical activities of twelve selected Serbian wild mushrooms.
Analytical Methods. 2015 Apr;7:4181-4191.

Mocan A, Fernandes A, Barros L, Crisan G, Smiljkovi¢ M, et al.
Chemical composition and bioactive properties of the wild
mushroom Polyporus squamosus (Huds.) Fr: a study with samples
from Romania. Food & function. 2018 Nov;9:160-170.

Wu X, Cheng J, Wang X. Dietary antioxidants: potential anticancer
agents. Nutr Cancer. 2017 May-Jun;69(4):521-533.

Ferreira IC, Barros L, Abreu RM. Antioxidants in wild mushrooms.
Curr Med Chem. 2009;16(12):1543-1560.

Elmastas M, Isildak O, Turkekul I, Temur N. Determination of
antioxidant activity and antioxidant compounds in wild edible
mushrooms. Journal of Food Composition and Analysis. 2007
May;20(3-4):337-345.

Uan DY, Ori JM, Omatsu KK, Akino TM, Ano YK. An anti-
aldosteronic diuretic component (Drain dampness) in Polyporus
sclerotium. Biol Pharm Bull. 2004 Jun;27(6):867-870.

Zhao Y. Traditional uses, phytochemistry, pharmacology,
pharmacokinetics and quality control of Polyporus umbellatus
(Pers.) Fries: A review. ] Ethnopharmacol. 2013 Aug;149(1):35-48.

Biomed Res Rev

Volume: 3.1


https://link.springer.com/article/10.1023%2FA%3A1020994628109
https://www.ncbi.nlm.nih.gov/pubmed/22208610
https://www.ncbi.nlm.nih.gov/pubmed/22208610
https://www.ncbi.nlm.nih.gov/pubmed/22208610
https://www.researchgate.net/publication/283833475_The_Potent_Pharmacological_Mushroom_Fomes_fomentarius
https://www.researchgate.net/publication/283833475_The_Potent_Pharmacological_Mushroom_Fomes_fomentarius
https://www.researchgate.net/publication/283833475_The_Potent_Pharmacological_Mushroom_Fomes_fomentarius
http://agris.fao.org/agris-search/search.do?recordID=US9615731
http://agris.fao.org/agris-search/search.do?recordID=US9615731
https://www.ncbi.nlm.nih.gov/pubmed/27314782
https://www.ncbi.nlm.nih.gov/pubmed/27314782
https://www.ncbi.nlm.nih.gov/pubmed/27314782
https://www.ncbi.nlm.nih.gov/pubmed/27314782
https://pdfs.semanticscholar.org/cd46/1a45b0f111c88de475845c481474eee7bb22.pdf
https://pdfs.semanticscholar.org/cd46/1a45b0f111c88de475845c481474eee7bb22.pdf
https://pdfs.semanticscholar.org/cd46/1a45b0f111c88de475845c481474eee7bb22.pdf
https://www.ncbi.nlm.nih.gov/pubmed/17624770
https://www.ncbi.nlm.nih.gov/pubmed/17624770
https://www.ncbi.nlm.nih.gov/pubmed/17624770
https://www.ncbi.nlm.nih.gov/pubmed/17624770
https://www.tandfonline.com/doi/full/10.1080/23311932.2016.1178060
https://www.tandfonline.com/doi/full/10.1080/23311932.2016.1178060
https://www.tandfonline.com/doi/full/10.1080/23311932.2016.1178060
https://www.tandfonline.com/doi/full/10.1080/23311932.2016.1178060
https://publons.com/publon/11010385/
https://publons.com/publon/11010385/
https://publons.com/publon/11010385/
https://www.ncbi.nlm.nih.gov/pubmed/15467201
https://www.ncbi.nlm.nih.gov/pubmed/15467201
https://www.ncbi.nlm.nih.gov/pubmed/15467201
https://www.researchgate.net/publication/247204192_Effects_of_Fomes_fomentarius_supplementation_on_antioxidant_enzyme_activities_blood_glucose_and_lipid_profile_in_streptozotocin-induced_diabetic_rats
https://www.researchgate.net/publication/247204192_Effects_of_Fomes_fomentarius_supplementation_on_antioxidant_enzyme_activities_blood_glucose_and_lipid_profile_in_streptozotocin-induced_diabetic_rats
https://www.researchgate.net/publication/247204192_Effects_of_Fomes_fomentarius_supplementation_on_antioxidant_enzyme_activities_blood_glucose_and_lipid_profile_in_streptozotocin-induced_diabetic_rats
https://www.researchgate.net/publication/247204192_Effects_of_Fomes_fomentarius_supplementation_on_antioxidant_enzyme_activities_blood_glucose_and_lipid_profile_in_streptozotocin-induced_diabetic_rats
https://www.researchgate.net/publication/223031474_Ligninolytic_enzymes_can_participate_in_a_multiple_response_system_to_oxidative_stress_in_white-rot_basidiomycetes_Fomes_fomentarius_and_Tyromyces_pubescens
https://www.researchgate.net/publication/223031474_Ligninolytic_enzymes_can_participate_in_a_multiple_response_system_to_oxidative_stress_in_white-rot_basidiomycetes_Fomes_fomentarius_and_Tyromyces_pubescens
https://www.researchgate.net/publication/223031474_Ligninolytic_enzymes_can_participate_in_a_multiple_response_system_to_oxidative_stress_in_white-rot_basidiomycetes_Fomes_fomentarius_and_Tyromyces_pubescens
https://www.researchgate.net/publication/223031474_Ligninolytic_enzymes_can_participate_in_a_multiple_response_system_to_oxidative_stress_in_white-rot_basidiomycetes_Fomes_fomentarius_and_Tyromyces_pubescens
https://www.researchgate.net/publication/223031474_Ligninolytic_enzymes_can_participate_in_a_multiple_response_system_to_oxidative_stress_in_white-rot_basidiomycetes_Fomes_fomentarius_and_Tyromyces_pubescens
http://www.dl.begellhouse.com/journals/708ae68d64b17c52,578eeec75bc66d7b,6ecce9aa6c3812b9.html
http://www.dl.begellhouse.com/journals/708ae68d64b17c52,578eeec75bc66d7b,6ecce9aa6c3812b9.html
http://tecnociencia.uach.mx/numeros/v2n2/data/review_of_agricultural.pdf
http://tecnociencia.uach.mx/numeros/v2n2/data/review_of_agricultural.pdf
http://tecnociencia.uach.mx/numeros/v2n2/data/review_of_agricultural.pdf
http://tecnociencia.uach.mx/numeros/v2n2/data/review_of_agricultural.pdf
https://www.ncbi.nlm.nih.gov/pubmed/19304524
https://www.ncbi.nlm.nih.gov/pubmed/19304524
https://www.ncbi.nlm.nih.gov/pubmed/19304524
https://www.ncbi.nlm.nih.gov/pubmed/19304524
https://www.ncbi.nlm.nih.gov/pubmed/28436321
https://www.ncbi.nlm.nih.gov/pubmed/28436321
https://www.ncbi.nlm.nih.gov/pubmed/28436321
http://agris.fao.org/agris-search/search.do?recordID=US201600249238
http://agris.fao.org/agris-search/search.do?recordID=US201600249238
http://agris.fao.org/agris-search/search.do?recordID=US201600249238
http://agris.fao.org/agris-search/search.do?recordID=US201600249238
http://agris.fao.org/agris-search/search.do?recordID=US201600249238
https://link.springer.com/book/10.1007/3-540-32139-X
https://link.springer.com/book/10.1007/3-540-32139-X
https://www.northatlanticbooks.com/shop/edible-and-medicinal-mushrooms-of-new-england-and-eastern-canada/
https://www.northatlanticbooks.com/shop/edible-and-medicinal-mushrooms-of-new-england-and-eastern-canada/
https://www.researchgate.net/publication/301619665_Effects_of_various_carbon_and_nitrogen_sources_on_mycelial_biomass_production_of_Macrolepiota_procera_and_Polyporus_squamosus_in_submerged_culture
https://www.researchgate.net/publication/301619665_Effects_of_various_carbon_and_nitrogen_sources_on_mycelial_biomass_production_of_Macrolepiota_procera_and_Polyporus_squamosus_in_submerged_culture
https://www.researchgate.net/publication/301619665_Effects_of_various_carbon_and_nitrogen_sources_on_mycelial_biomass_production_of_Macrolepiota_procera_and_Polyporus_squamosus_in_submerged_culture
https://www.researchgate.net/publication/301619665_Effects_of_various_carbon_and_nitrogen_sources_on_mycelial_biomass_production_of_Macrolepiota_procera_and_Polyporus_squamosus_in_submerged_culture
https://www.ncbi.nlm.nih.gov/pubmed/19665537
https://www.ncbi.nlm.nih.gov/pubmed/19665537
https://www.ncbi.nlm.nih.gov/pubmed/19665537
https://pubs.rsc.org/en/content/articlelanding/2015/ay/c4ay03011g#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/2015/ay/c4ay03011g#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/2015/ay/c4ay03011g#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/2015/ay/c4ay03011g#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/2018/fo/c7fo01514c#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/2018/fo/c7fo01514c#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/2018/fo/c7fo01514c#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/2018/fo/c7fo01514c#!divAbstract
https://www.ncbi.nlm.nih.gov/pubmed/28362118
https://www.ncbi.nlm.nih.gov/pubmed/28362118
https://www.ncbi.nlm.nih.gov/pubmed/19355906
https://www.ncbi.nlm.nih.gov/pubmed/19355906
https://www.sciencedirect.com/science/article/abs/pii/S0889157506001165
https://www.sciencedirect.com/science/article/abs/pii/S0889157506001165
https://www.sciencedirect.com/science/article/abs/pii/S0889157506001165
https://www.sciencedirect.com/science/article/abs/pii/S0889157506001165
https://www.ncbi.nlm.nih.gov/pubmed/15187435
https://www.ncbi.nlm.nih.gov/pubmed/15187435
https://www.ncbi.nlm.nih.gov/pubmed/15187435
https://www.ncbi.nlm.nih.gov/pubmed/23811047
https://www.ncbi.nlm.nih.gov/pubmed/23811047
https://www.ncbi.nlm.nih.gov/pubmed/23811047

	Corresponding author
	Abstract
	Keywords

