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Abstract

In many areas of human life, including food, health, culture, and religion, mushrooms have had a significant
impact. Most people eat mushrooms for their flavor and texture. Recently, they have gained popularity as a
protein source and a drug research tool. According to the phyla Ascomycota and Basidiomycota,
mushrooms are fungi that produce spongy fruiting bodies, particularly those that possess a stalk and an
envelope top. Mushrooms are composed of 90% water and 10% dry material. Additionally, it has a
physicochemical composition that is important for nutrition. Edible mushrooms have been shown to offer
therapeutic benefits, including anti-cancer, cardiovascular, hepatoprotective, neuroprotective,
hypolipidemic, antiviral, antibacterial, and anti-diabetic actions. Mushrooms are a fantastic source of
nourishment since they are rich in proteins, minerals, complex sugars, unsaturated fatty acids, and
secondary metabolites. The composition and nutritional benefits of edible mushrooms have been carefully
investigated in this review. Edible mushrooms have been used as potential therapeutic stand-ins, and
bioactive components present in edible mushrooms, such as polyphenolic compounds and antioxidant
activity, have also been studied. This review article may also help scientists, researchers, and medical
professionals slow the advancement of some lifestyle diseases, neurological disorders, along autoimmune
disorders.
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Introduction

According to the phyla Ascomycota and Basidiomycota, mushrooms are fungi that produce spongy fruiting
bodies, particularly those that possess a stalk and an envelope top. There are many different species of
mushrooms on the earth, and people utilize them for their medicinal and dietary properties [1]. Since
ancient times, it has been used for food and medicine. Due to its significance in human health, nutrition, and
illness and its many medical characteristics, including cancer-preventing, antibiotic, antiviral in nature,
immune-mediated, stimulating properties, and blood lipid-lowering effect, it is one of the most widely used
food crops. Countless organizations nationwide have conducted countrywide assessments of species of
fungi from various sources [2]. The nutritional value of professionally grown mushrooms is unknown, yet.
The concept that the mushroom could be utilized as both food and medicine dates back to the belief of the
ancient people that it maintained human wellness and good health, sustaining vitality as long as possible.
The mushroom, in Greek mythology, gives heroes strength in battle. However, the Egyptians believed they
were a true gift from the beneficent Orris. Because of this, Romans regarded fungi that were edible as divine
foods and even consumed them [3].

Auricularia was the first mushroom ever created artificially. For the first time in 600, Flammulina,
Velulips, and Lentiluna edodes were harvested. Growing mushrooms has benefited greatly from the
assistance of the French. In the 1600s, Pleurotus spp. and Agaricus bisporus were originally raised for food.
Since the turn of the century, only about thirty-five different kinds of mushrooms have been successfully
cultivated in the United States; twenty-one out of them are currently grown commercially [2-3].

Biological importance and active ingredients of edible mushrooms

For millennia, medicinal mushrooms have been revered for their flavor, smooth texture, and therapeutic
benefits. In general, mushrooms are composed of 90% water and 10% dry material. Additionally, it has a
physicochemical composition that is important for nutrition. Mushrooms are nutrient-dense due to their
high levels of protein, fiber, and minerals, as well as their low-fat content. All nine essential amino acids,
which are all present in mushroom protein, are required by the human body. Due to their ease of digestion,
mushrooms are being researched as a potential muscle protein substitute [4]. The vitamins thiamine,
riboflavin, cyanocobalamin, ascorbic acid, ergosterol, and tocopherol, as well as some other nutrients, are
also abundant in mushrooms. They are also a great source of iron, phosphorus, and vitamins like niacin.
This is rare to find in those other foods, vitamin D is also present in mushrooms. Due to their high
nutritional value and the positive effects of the bioactive substances they contain on health, mushrooms are
regarded as a healthy food. Food bioactive ingredients that promote health and reduce the likelihood of
disease are becoming more and more popular [5]. Mushrooms are an example of a food that serves both
dietary and medicinal purposes. In addition to nutrients, the idea of “food supplements” was initially
introduced as a factor to take into account while analyzing foods. In addition to being nutrient-dense foods,
mushrooms also have therapeutic properties that may help avoid conditions including hypertension,
diabetes, elevated cholesterol levels, and tumors. The existence of dietary fiber, notably chitin and beta-
glucans, is what gives mushrooms their distinct functional characteristics. Some mushrooms may be able to
lower blood glucose levels, and many mushrooms have cancer-fighting, antiviral, antithrombotic, and
immunomodulatory effects [5-6].

Mushroom species, their components, and their biological significance

Polyunsaturated fatty acids are an active component of the Laetiporus sulphureus species of mushrooms,
and they have antibacterial and antifungal properties [7]. Ganoderic acid and beta-glucan in Ganoderma
lucidum have antioxidant and cytotoxic properties [8]. Lectins, ribotoxins, catechin, polysaccharides,
galactomannan, beta-glucan, and fatty acids are present in the Agaricus bisporous species of mushroom,
which also enhance insulin secretion activity and have antibacterial, antiviral, antifungal, antioxidant, and
anti-diabetic properties [9-12]. Other species including Pleurotusostreatus, Pleurotus spp., and Pleurotus
sajor-caju have lovastatin as an active ingredient, which can decrease cholesterol [13]. Some Lentinus
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edodes species include lentinan and eritadenine, which can reduce cholesterol [14]. Species of
Grifolafrondosa exhibit polysaccharides and lectins that act to increase insulin production and lower blood
sugar [15]. The Cordyceps sinensis has cordyceptin active ingredient with hypoglycemic and anti-
depressant activity [16], whereas the Auricular species have acidic polysaccharides that have analgesic
effects [17]. Trametes versicolor also contains polysaccharide-K (Kresin), which has anti-cancer activity
[18]. Fatty acids, polysaccharides, and amino acids are found in the Pleurotus giganteus mushroom with
neuroprotective and antioxidant effects [19].

Significant pharmacological characteristics of edible mushrooms

Since antiquity, conventional medicine has valued edible fungus for its tremendous health benefits. A
variety of ways that mushrooms can improve human well-being depend on their biological components. A
growing number of people are interested in extracting bioactive components from mushrooms to create
functional foods [20]. Traditional medicines have employed mushrooms for a very long time in many
different forms. The use of phytochemicals or bioactive compounds from different mushroom species as
antioxidants, anti-cancer, and anti-inflammatory agents to treat a range of human illnesses, such as cancer,
diabetes mellitus, bacterial and fungal infections, coronary heart disease, and diabetes mellitus, is becoming
more and more common around the world. However, numerous human experimental therapy studies
including the use of mushrooms have been undertaken, and those studies have demonstrated that
mushrooms with their preparations are typically well tolerated with little noticeable adverse effects [21].
The medicinal values of mushrooms are represented in Figure 1.
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Figure 1. The medicinal properties of mushroom

Effectiveness of consumable mushrooms as an achievable cancer-
prevention treatment

One of the deadliest illnesses on the earth is cancer. Recent research has revealed that polysaccharides
present in mushrooms, which are naturally occurring plant active components, have potent anti-cancer
effects on a range of cancer model organisms [22]. Furthermore, another polysaccharide, basidiomycota
contains therapeutic capabilities that are connected to its glucan. Elements of the beta-glucan chemical
family, polysaccharides are thought to enhance cellular immunity and possess anti-tumorigenic
characteristics [23].
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Agaricus bisporus contains bioactive substances that are equipped with immunomodulating as well as
anticancer properties. The Canadian Cancer Society advises consuming Agaricus bisporus mushrooms due
to their effectiveness against human illnesses. The study found that both in vivo and in vitro, the
polysaccharide from Agaricus bisporus exhibits strong immunostimulatory and anticancer bioactivity [2,
24]. According to a literature review, the three main polysaccharides in Agaricus bisporus are alpha-glucan,
beta-glucan, as well as galactomannan, with galactomannan making up 55.8% of the total [24]. The health
and immunity of the mucosa can be enhanced by Agaricus bisporus. Consuming Agaricus bisporus in the diet
considerably increases secretory immunoglobulin-A secretion [25].

The fruiting body extracts from Agaricus bisporus have an immunostimulant impact on activated
peripheral blood mononuclear cells (PBMCs) and stimulate the production of interferon-gamma (IFN-y). In
HL-60 cells with leukaemia along with other leukemia lines from humans, Agaricus bisporus solutions have
been shown to cause apoptosis, which inhibits cell proliferation. Agaricus bisporus fruitbodies contain
arginine, which is utilized as a dietary supplement for cancer sufferers because it slows the growth and
spread of cancer cells. Additionally, it was discovered that Agaricus bisporus does inhibit aromatase,
reducing the incidence of breast cancer (BC). According to studies in vivo, phytochemicals produced from
Agaricus bisporus limit aromatase activity, obstruct the proliferation of BC cells and lessen the size of breast
tumors [26]. Agaricus bisporus is said to contain active compounds that include unsaturated lipids like
linoleic acid, and linolenic acid (LINA), including conjugates of linoleic acid (CLA), that have been shown to
inhibit aromatase activity [27]. A biologically acceptable method for influences on oestrogen receptor-
positive tumors was also discovered, including suppression of aromatase function and subsequent
reduction of oestrogen-using mushroom extracts. Although it has been demonstrated that regular use of
mushrooms and their average frequency of use are adversely associated with the risk of BC, this
relationship is most potent in post-menopausal women. It was found that eating mushrooms reduced the
incidence of BC in premenopausal women [26, 28].

Effectiveness of consumable mushrooms as an effective anti-inflammatory
drug

An extensive biological reaction to infections and serious injuries, inflammation helps to restore tissue
function and structure. while chronic inflammation contributes to the onset of numerous inflammatory
illnesses. Because they seem to be natural, safe medications with few, if any, side effects, alternative anti-
inflammatory pharmaceuticals made from plants have drawn a lot of interest. Unprocessed Flammulina
velutipes mushrooms were found to have anti-inflammatory characteristics, which prevented the
production of nitric oxide (NO) and tumor necrosis factor-alpha (TNF-a) from murine macrophage
RAW264.7 encouraged by lipopolysaccharides and IFN-y. Furthermore, very few effective anti-
inflammatory capabilities were found in shiitake that went through food processing steps such as boiling
and heating, suggesting that the anti-inflammatory bioactive molecules of the treated mushroom had been
eliminated. A different investigation revealed that Flammulina velutipes water and ethanol (EtOH) extracts
significantly reduced the generation of NO as well as of inducible NO synthase (iNOS) and cyclooxygenase-2
(COX-2) in macrophages [29].

Effectiveness of medicinal mushrooms as a treatment for heart disease

Edible mushrooms are a great alternative for both heart disease patients and those exploring treatment for
cardiovascular disorders because they are low in fat, have a greater amount of unsaturated fats, and contain
no cholesterol. The mushroom'’s high potassium and low sodium content enhances blood circulation and
salt balance in humans. Mushrooms are therefore advantageous for people with high blood pressure.
Regular use of mushrooms like Lentinula and Pleurotus spp. was found to dramatically cut cholesterol levels
[30].

High levels of triglycerides or cholesterol, or hyperlipidemia, are among the highly severe disorders
that affect people and are a major risk factor for atherosclerosis and heart disease. By lowering blood
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cholesterol levels, phytosterols can lower total cholesterol as well as low-density lipoprotein (LDL)
cholesterol [31]. The sterols present in Agaricus bisporus (fungisterol) include ergosta-7,22-dienol, ergosta-
5,7-dienol, and ergosta-7-enol. In several studies, it was found that Agaricus bisporus mushroom has both
anti-glycemic and antihypercholesterolemic effects in rats fed a hypercholesterolemic diet (14% fat and
0.5% cholesterol) [32]. Daily consumption of Agaricus bisporus fruiting bodies helps to regulate anti-
glycemic and anticholesterolemic responses in rats fed a hypercholesterolemic diet. Additionally, it
enhances hepatic function and lipid homeostasis [32, 33].

Effectiveness of medicinal mushrooms as an excellent hepatoprotective
substance

A variety of secondary metabolites, many of which have biological purposes, such as phenolic molecules,
carbohydrates, terpenes, and steroids were produced as a result of the specific growth characteristics of
mushrooms in ecology. A number of these processes work together to provide mushrooms with a great
degree of potential as makers of bioactive chemicals that are advantageous to human health. This includes
both their consumption as food and their significance in research facilities as producers of biomolecules
with specific therapeutic properties [34]. A rat model of chemical hepatitis caused by paracetamol was used
to test the hepatoprotective effects of water-based extracts of Volvariella volvacea, Lentinula edodes,
Flammulina velutipes, Auricularia auricular, Tremella fuciformis, Grifola frondosa, and Tricholoma lobayense
[35]. Animals were either fed whole shiitake or non-purified preparations to study the influence of
nutritious and therapeutic mushroom bioactive elements on hepatic function, or hepatocyte preparations
were incubated with complete or semi-purified extracts. Hydroalcoholic, alcohol-based, and water-based
extracts of fungal mycelia and basidiomata have been studied [36].

Efficacy of mushrooms that are edible as a potential drug for the medical
management of diabetes

Many people are affected with diabetes mellitus, a metabolic disease brought on by elevated blood glucose
levels. If not properly regulated, it can have deadly results, organ failures, and life-altering effects. It has
been demonstrated that ingesting mushrooms is a sort of herbal treatment with anti-diabetic
characteristics which they have been employed for millennia to provide anti-diabetic, anti-oxidant, and
anti-hyperlipidemic effects because they have largely natural compounds such as fibers, complex
carbohydrates, phenolics, and alkaloids [37]. Additionally, the prebiotic properties of mushroom
polysaccharides change the composition of the gut flora, which lowers insulin resistance. This review’s
objectives are to examine the connection between edible mushrooms and diabetes and to identify potential
mushroom species that have antihyperglycemic capabilities. Numerous researchers have also examined the
impact of various mushroom polysaccharides on the gut microbiome of diabetic animal models. Agaricus
bisporus contains significant amounts of dietary fiber and antioxidants, including vitamin C, vitamin D, and
vitamin B12, along with folates and polyphenols, which may be advantageous for diabetic people. Agaricus
bisporus is said to contain several chemicals that may have anti-inflammatory in nature and antioxidant
health benefits. These benefits may manifest with continued consumption over time in people at risk for
type-2 diabetes. Animal studies found that high doses of Agaricus bisporus extract given orally to rodents
lessened the effects of streptozotocin-induced diabetes [38]. Diabetic patients view mushrooms as a
suitable diet because of their low-calorie count, lacking carbs, and low sugar and fat content. Lean proteins
found in mushrooms assist the body in burning cholesterol. It is therefore the ideal diet for those
attempting to lose calories [39].

Relevance of edible mushrooms as a successful antimicrobial agent

Globally, antimicrobial resistance poses a severe threat to public health, particularly with the emergence of
multidrug-resistant organisms that are now almost immune to all antibiotics. Finding bioactive compounds
from plants and animals that can be utilized as alternatives to conventional antimicrobials is therefore
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becoming increasingly important. Several investigations have suggested that Flammulina velutipes
mushrooms contain antimicrobials as well [40, 41]. Researchers looked into the antimicrobial properties of
extracts from various Flammulina velutipes parts and found that mature Flammulina velutipes mushroom
extracts from both methanol and chloroform demonstrated great antimicrobial properties, especially for
staphylococcal infections and Bacillus subtilis [42]. Also discovered to have antimicrobial properties against
Gram-positive and Gram-negative bacteria such as Bacillus subtilis, Bacillus pumilus, Staphylococcus aureus,
and Pseudomonas aeruginosa was a methanol extract of natural Flammulina velutipes fruiting body from
Macedonia. A dual culture in vitro experiment that measured the adversarial interaction between the
mushroom and the pathogens was used to study the pharmacological activity of Flammulina velutipes over
plant pathogens [43, 44].

Enokipodins, a group of sesquiterpenoids of the cuparene type, were discovered in Flammulina
velutipes and are now understood to be crucial elements in the plant’s antibacterial activity. It was
discovered that enokipodins A-D primarily have an antibacterial effect against Gram-positive bacteria like
Bacillus subtilis and Staphylococcus aureus [45]. A greater understanding of their signalling pathways is
necessary beforehand one of those substances can be employed as nutritional supplements or drugs in the
food and drug sectors, even though numerous studies have shown the antimicrobial potential of

Flammulina velutipes, such as the bioactive substances accountable for the socially constructed occurrence
[46].

Considerable antioxidant effects of edible mushrooms

Due to its two deficient electrons, the oxygen molecule is a strong oxidant that can harm all organisms’ cells
by producing reactive oxygen species (ROS). Any chemical compound with at least one unpaired electron in
molecular or molecular orbital structures is referred to be a free radical. ROS are produced by numerous
external and biological sources. Although almost all species have antioxidant defense mechanisms, they are
frequently not enough to completely ward off damage brought on by oxidative stress. Thus, the human
body can be protected from oxidative damage by using antioxidant supplements or naturally occurring
materials that contain antioxidants [47].

Oxidative stress is characterized by the increased accumulation and/or insufficient clearance of highly
reactive molecules, especially the non-radical hydrogen peroxide (H,0,), hypobromous acid (HOBr),
hypochlorous acid (HOCI), -ONOO, nitrous oxide (NO,), and alkyl peroxy nitrates (RONOO), as well as the
free radical reactive oxygen and nitrogen species (RONS) such as superoxide (-0?7), hydroxyl (-OH), peroxyl
(-R0,), hydroperoxyl (-HR0?"), -NO, and nitrogen dioxide (-NO,) [48].

Numerous mushrooms have been found to have antioxidant properties. Each of the parts found in
mushroom extracts is specific to a particular type of mushroom. Mushrooms have been a mainstay of the
human diet for tens of thousands of years, and consumption of a wide variety of species has expanded
recently. The primary bioactive components of mushrooms include phenolic compounds (phenolic acid and
flavonoids), tocopherols, ascorbic acid, and carotenoids. Additionally, polysaccharides are physiologically
active compounds. The increased antioxidant activity is reflected in the lower half maximal effective
concentration (ECs) value. Austreus hygrometricus, Fistulina hepatica, Phellinus linteus, Pleorotus
squarrosulus, Polyporus grammocephalus, and Macrocybe gigantea are the plants with the highest
antioxidant potential. With an emphasis on certain popular edible and medicinal mushrooms, this review
will go over ROS, their detrimental effects on biological systems, antioxidant characteristics, and the
comparative antioxidant activity of mushrooms. It has been demonstrated that phenolic compounds
operate as metal inactivators, peroxide decomposers, free radical inhibitors, and oxygen scavengers in
biological systems [49, 50]. The mushrooms all contain phenolic compounds. A nutritious food source of
antioxidants, mushrooms are becoming more and more important to human health. Unexpectedly,
mushrooms offer more antioxidant potential than the majority of fruits and vegetables. Consuming
antioxidants will protect against damage caused by free radicals while preventing illnesses and aging. It is
possible to manipulate fruit bodies or mycelium to produce active compounds in a relatively short amount
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of time, which is a significant the ability to manipulate fruit bodies or mycelium to produce active molecules
in a very short time is a key benefit when attempting to extract antioxidant nutrients from mushrooms.
Mushrooms can be added to diet to help reduce oxidative damage in the human body, or antioxidant
components can be extracted and used as functional additives [51]. Pholiota adiposa, Pholiota lubrica, and
Pholiota squarrosa mushroom EtOH extracts were subjected to an oxidative stress (0SI) index and total
oxidant status study by Sevindik et al. [52]. Total antioxidant capacity (TAS), total oxidant capacity (TOS),
and OSI activity of different species of mushrooms were assessed by different researchers [53-64].

Mushrooms that can be eaten have the potential to act as a powerful
neuroprotective agent

Neurological and neurodegenerative disorders are the most debilitating diseases and the biggest hazard to
public health. Specific pathological alterations that affect simultaneously the peripheral and central nervous
systems are the root cause of brain and nerve illnesses [65]. Additionally, these illnesses cause a decrease in
neuron cell function, which affects the structure of the nervous system and causes degeneration or death of
nerve cells throughout the body. Ataxia and dementia are the end outcomes, which are common symptoms
of multiple sclerosis, Alzheimer’s disease, Parkinson’s disease, Huntington’s disease, and amyotrophic
lateral sclerosis [66]. Therapeutic mushrooms are a low-calorie, low-fat fungus that is more nutrient-rich.
They contain a lot of nutrients and bioactive components, including vitamins, fiber, proteins, and
carbohydrates, all of that has been traditionally used to treat a wide range of ailments. The globe over,
therapeutic mushrooms including Pleurotus giganteus, as well as Hericium erinaceus are frequently used as
pharmaceuticals and health supplements. In addition to lectins, the lactones terpenoids and alkaloid
compounds, antibiotics, and metal-chelating elements, medicinal mushrooms, and their extracts also
contain polysaccharide-glucan or polysaccharide-protein structures [67].

This review will focus on the therapeutic benefits of a few medicinal mushrooms that have been shown
to have bioactive compounds that have a protective impact against neural dysfunction. These findings will
help in the development of drugs to treat neurodegenerative diseases [68]. Some edible and medicinal
mushrooms have the potential to increase the progression of neuritis in the brain by increasing nerve
growth factor (NGF) results, mimicking NGF reactivity, or shielding neurons from neurotoxicant-induced
death of cells. Such shiitake may have neuroprotective benefits against neurodegenerative illnesses like
Alzheimer’s and Parkinson’s because of the fundamentals of the neurotrophic compounds found in the

fungus. Regular eating of mushrooms may aid in preventing or delaying age-related neurodegeneration
[69].

Conclusions

People are exerting more effort to find substances from nature that provide health benefits as they become
more conscious of the potential negative effects of synthetic medicines and health supplements. In vivo and
in vitro research has shown that mushrooms, a widely available fungus, offer amazing medicinal potential
and excellent nutritional value. All kinds of mushrooms provide a good supply of carbs, protein,
unsaturated fatty acids, some significant vitamins, and fiber from the diet, which are all nutritionally similar
to vegetables. Although edible mushrooms are well known for their culinary and nutritional benefits, less is
known about their medicinal potential. The bioactivities of edible mushrooms have been demonstrated to
include cancer-fighting, anti-neurodegenerative, neuroprotective, antioxidative, anti-obesity, anti-diabetic,
and antibacterial effects. Future studies should concentrate on determining the precise mode of action of
several biochemical formulations and bioactive compounds. Researchers, healthcare professionals, and
scientists working in the fields of pharmaceutical research and the development of drugs, as well as those
working in the healthcare industry, will find this review paper to be of great use. A valuable source of
bioactive compounds for medical and therapeutic uses, mushrooms additionally possess an abundance of
applications as a nutritional and functional food. The information provided in this analysis may also act as a
starting point for further study and experimentation as well as the commercialization of this unusual
fungus.
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Abbreviations

BC: breast cancer

NO: nitric oxide

ROS: reactive oxygen species

Declarations

Acknowledgments

We thank Dr. Prashant Deshmukh (Dr. Rajendra Gode College of Pharmacy) for providing us with the e-
Library Facilities.

Author contributions

JPA: Conceptualization, Data curation, Writing—original draft, Supervision. VSA: Supervision,
Writing—review & editing. SSR, AAT, and RSD: Data curation, Writing—review & editing. BAS: Data
curation, Validation.

Conflicts of interest

The authors declare that they have no conflicts of interest.

Ethical approval

Not applicable.

Consent to participate

Not applicable.

Consent to publication

Not applicable.

Availability of data and materials

Not applicable.

Funding

Not applicable.

Copyright
© The Author(s) 2024.

References

1.  Friedman M. Mushroom polysaccharides: chemistry and antiobesity, antidiabetes, anticancer, and
antibiotic properties in cells, rodents, and humans. Foods. 2016;5:80.

2. Barzee TJ, Cao L, Pan Z, Zhang R. Fungi for future foods. ] Future Foods. 2021;1:25-37.

3.  Sharpe E, Farragher-Gnadt AP, Igbanugo M, Huber T, Michelotti JC, Milenkowic A, et al. Comparison of
antioxidant activity and extraction techniques for commercially and laboratory prepared extracts
from six mushroom species. ] Agric Food Res. 2021;4:100130.

4.  Kalaras MD, Beelman RB, Elias R]. Effects of postharvest pulsed UV light treatment of white button
mushrooms (Agaricus bisporus) on vitamin D, content and quality attributes. ] Agric Food Chem.
2012;60:220-5.

5. Cheung LM, Cheung PC, Ooi VE. Antioxidant activity and total phenolics of edible mushroom extracts.

Food chem. 2003;81:249-55.

Explor Foods Foodomics. 2024;2:183-94 | https://doi.org/10.37349/eff.2024.00033 Page 190



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Roupas P, Keogh ], Noakes M, Margetts C, Taylor P. The role of edible mushrooms in health: evaluation
of the evidence. ] Funct Foods. 2012;4:687-709.

Sinanoglou V], Zoumpoulakis P, Heropoulos G, Proestos C, Ciri¢ A, Petrovic ], et al. Lipid and fatty acid
profile of the edible fungus Laetiporus sulphurous. Antifungal and antibacterial properties. ] Food Sci
Technol. 2015;52:3264-72.

Kolniak-Ostek ], Oszmianski ], Szyjka A, Moreira H, Barg E. Anticancer and antioxidant activities in
Ganoderma lucidum wild mushrooms in Poland, as well as their phenolic and triterpenoid compounds.
Int ] Mol Sci. 2022;23:9359.

Muszynska B, Kala K, Rojowski ], Grzywacz A, Opoka W. Composition and biological properties of
Agaricus bisporus fruiting bodies-a review. Pol ] Food Nutr Sci. 2017;67:173-81.

Dhamodharan G, Mirunalini S. A novel medicinal characterization of Agaricus bisporus (white button
mushroom). Pharmacol Online. 2010;2:456-63.

Volman J], Mensink RP, Van Griensven L], Plat ]. Effects of a-glucans from Agaricus bisporus on ex vivo
cytokine production by LPS and PHA-stimulated PBMCs; a placebo-controlled study in slightly
hypercholesterolemic subjects. Eur J Clin Nutr. 2010;64:720-6.

Adams LS, Chen S, Phung S, Wu X, Ki L. White button mushroom (Agaricus bisporus) exhibits
antiproliferative and proapoptotic properties and inhibits prostate tumor growth in athymic mice.
Nutr Cancer. 2008;60:744-56.

Khatun K, Mahtab H, Khanam PA, Sayeed MA, Khan KA. Oyster mushroom reduced blood glucose and
cholesterol in diabetic subjects. Mymensingh Med J. 2007;16:94-9.

Soroko M, Gérniak W, Zielinska P, Gérniak A, Sniegucka K, Nawrot K, et al. Effect of Lentinula edodes
on morphological and biochemical blood parameters of horses. Animals. 2022;12:1106.

Liu X, Luo D, Guan ], Chen J, Xu X. Mushroom polysaccharides with potential in anti-diabetes:
biological mechanisms, extraction, and future perspectives: a review. Front Nutr. 2022;9:1087826.
Karol J], Lazur ], Muszyniska B. Cordyceps militaris: an overview of its chemical constituents in relation
to biological activity. Foods. 2021;10:2634.

Arunachalam K, Sreeja PS, Yang X. The antioxidant properties of mushroom polysaccharides can
potentially mitigate oxidative stress, beta-cell dysfunction, and insulin resistance. Front Pharmacol.
2022;13:874474.

Jedrzejewski T, Pawlikowska M, Sobocinska ], Wrotek S. COVID-19 and cancer diseases—the potential
of Coriolus versicolor mushroom to combat global health challenges. Int ] Mol Sci. 2023;24:4864.
Gunde-Cimerman N, Plemenitas A, Cimerman A. Pleurotus fungi produce mevinolin, an inhibitor of
HMG CoA reductase. FEMS Microbiol Lett. 1993;113:333-7.

Zhang M, Zhang Y, Zhang L, Tian Q. Mushroom polysaccharide lentinan for treating different types of
cancers: a review of 12 years clinical studies in China. Prog Mol Biol Transl Sci. 2019;163:297-328.
Asatiani MD, Elisashvili V, Songulashvili G, Reznick AZ, Wasser SP. Higher basidiomycetes mushrooms
as a source of antioxidants. In: Rai M, Kdvics G, editors. Progress in mycology. Dordrecht: Springer;
2021. pp. 311-26.

Panda SK, Sahoo G, Swain SS, Luyten W. Anticancer activities of mushrooms: a neglected source for
drug discovery. Pharmaceuticals. 2022;15:176.

Chaturvedi VK, Agarwal S, Gupta KK, Ramteke PW, Singh MP. Medicinal mushroom: boon for
therapeutic applications. 3 Biotech. 2018;8:334.

Lemieszek M, Rzeski W. Anticancer properties of polysaccharides isolated from fungi of the
Basidiomycetes class. Contemp Oncol (Pozn). 2012;16:285-9.

Smiderle FR, Olsen LM, Ruthes AC, Czelusniak PA, Santana-Filho AP, Sassaki GL, et al.
Exopolysaccharides, proteins and lipids in Pleurotus pulmonarius submerged culture using different
carbon sources. Carbohydr Polym. 2012;87:368-76.

Explor Foods Foodomics. 2024;2:183-94 | https://doi.org/10.37349/eff.2024.00033 Page 191



26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Grube BJ, Eng ET, Kao YC, Kwon A, Chen S. White button mushroom phytochemicals inhibit aromatase
activity and breast cancer cell proliferation. ] Nutr. 2001;131:3288-93.

Novaes MR, Valadares F, Reis MC, Gongalves DR, Menezes MD. The effects of dietary supplementation
with Agaricales mushrooms and other medicinal fungi on breast cancer: evidence-based medicine.
Clinics. 2011;66:2133-9.

Shin A, Kim ], Lim SY, Kim G, Sung MK, Lee ES, et al. Dietary mushroom intake and the risk of breast
cancer based on hormone receptor status. Nutr Cancer. 2010;62:476-83.

Kang HW. Antioxidant and anti-inflammatory effect of extracts from Flammulina velutipes (Curtis)
singer. ] Korean Soc Food Sci Nutr. 2012;41:1072-8. Korean.

Manikandan K. Nutritional and medicinal values of mushrooms. In: Singh M, Vijai B, Wakchaurae
SKGC, editors. Mushrooms cultivation, marketing, and consumption. Solan: Directorate of Mushroom
Research; 2011. pp. 9-13.

Ho LH, Zulkifli NA, Tan TC. Edible mushroom: nutritional properties, potential nutraceutical values,
and its utilisation in food product development. In: Passari AK, Sdnchez S, editors. An introduction to
mushroom. London: IntechOpen; 2020.

Usman M, Murtaza G, Ditta A. Nutritional, medicinal, and cosmetic value of bioactive compounds in
button mushroom (Agaricus bisporus): a review. Applied Sciences. 2021;11:5943.

Atila F, Owaid MN, Shariati MA. The nutritional and medical benefits of Agaricus bisporus: a review. ]
Microbiol Biotechnol Food Sci. 2017;7:281-6.

Krittanawong C, Isath A, Hahn ], Wang Z, Fogg SE, Bandyopadhyay D, et al. Mushroom consumption
and cardiovascular health: a systematic review. Am | Med. 2021;134:637-42.e2.

Soares AA, de Sa-Nakanishi AB, Bracht A, da Costa SM, Koehnlein EA, de Souza CG, et al.
Hepatoprotective effects of mushrooms. Molecules. 2013;18:7609-30.

Shankar NG, Manavalan R, Venkappayya D, Raj CD. Hepatoprotective and antioxidant effects of
Commiphora berryi (Arn) Engl bark extract against CCl,-induced oxidative damage in rats. Food Chem
Toxicol. 2008;46:3182-5.

Khursheed R, Singh SK, Wadhwa S, Gulati M, Awasthi A. Therapeutic potential of mushrooms in
diabetes mellitus: role of polysaccharides. Int ] Biol Macromol. 2020;164:1194-205.

Ng SH, Mohd Zain MS, Zakaria F, Wan Ishak WR, Wan Ahmad WA. Hypoglycemic and antidiabetic
effect of Pleurotus sajor-caju aqueous extract in normal and streptozotocin-induced diabetic rats.
Biomed Res Int. 2015;2015:214918.

Enkhmaa B, Surampudi P, Anuurad E, Berglund L. Lifestyle changes: effect of diet, exercise, functional
food, and obesity treatment on lipids and lipoproteins. In: Feingold KR, Anawalt B, Blackman MR,
Boyce A, Chrousos G, Corpas E, et al,, editors. Endotext [Internet]. South Dartmouth: MDText; 2018.
Tang C, Hoo PC, Tan LT, Pusparajah P, Khan TM, Lee LH, et al. Golden needle mushroom: a culinary
medicine with evidenced-based biological activities and health promoting properties. Front
Pharmacol. 2016;7:474.

Sullivan R, Smith JE, Rowan NJ. Medicinal mushrooms and cancer therapy: translating a traditional
practice into Western medicine. Perspect Biol Med. 2006;49:159-70.

Sutkowska-Ziaja K, Trepa M, Olechowska-Jarzab A, Nowak P, Ziaja M, Kata K, et al. Natural compounds
of fungal origin with antimicrobial activity—potential cosmetics applications. Pharmaceuticals. 2023;
16:1200.

Nikolovska-Nedelkoska D, Atanasova-Pancevska N, Amedi H, Veleska D, Ivanova E, Karadelev M, et al.
Screening of antibacterial and antifungal activities of selected Macedonian wild mushrooms. Zb
Matice Srp Prir Nauke. 2013:124:333-40.

Kashina S, Villavicencio LL, Balleza M, Sabanero GB, Tsutsumi V, Lopez MS. Extracts from Flammulina
velutipes inhibit the adhesion of pathogenic fungi to epithelial cells. Pharmacognosy Res. 2016;8:
S56-60.

Explor Foods Foodomics. 2024;2:183-94 | https://doi.org/10.37349/eff.2024.00033 Page 192



45,

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Tabuchi A, Fukushima-Sakuno E, Osaki-Oka K, Futamura Y, Motoyama T, Osada H, et al. Productivity
and bioactivity of enokipodins A-D of Flammulina rossica and Flammulina velutipes. Biosci Biotechnol
Biochem. 2020;84:876-86.

Saito M, Kuwahara S. Enantioselective total synthesis of enokipodins A-D, antimicrobial
sesquiterpenes produced by the mushroom, Flammulina velutipes. Biosci Biotechnol Biochem. 2005;
69:374-81.

Pizzino G, Irrera N, Cucinotta M, Pallio G, Mannino F, Arcoraci V, et al. Oxidative stress: harms and
benefits for human health. Oxid Med Cell Longev. 2017;2017:8416763.

Barros L, Correia DM, Ferreira IC, Baptista P, Santos-Buelga C. Optimization of the determination of
tocopherols in Agaricus sp. edible mushrooms by a normal phase liquid chromatographic method.
Food chem. 2008;110:1046-50.

Shaffique S, Kang SM, Kim AY, Imran M, Aaqil Khan M, Lee IJ. Current knowledge of medicinal
mushrooms related to anti-oxidant properties. Sustainability. 2021;13:7948.

Zhang D, Hamauzu Y. Phenolic compounds and their antioxidant properties in different tissues of
carrots (Daucus carota L.). ] Food Agric Environ. 2004;2:95-100.

Sanchez C. Bioactives from mushroom and their application. In: Puri M, editor. Food bioactives:
extraction and biotechnology applications. Berlin: Springer; 2017. pp. 23-57.

Sevindik M, Akgul H, Selamoglu Z, Braidy N. Antioxidant and antigenotoxic potential of Infundibulicybe
geotropa mushroom collected from Northwestern Turkey. Oxid Med Cell Longev. 2020;2020:
5620484.

Sevindik M, Ozdemir B, Bal C, Selamoglu Z. Bioactivity of EtOH and MeOH extracts of Basidiomycetes
mushroom (Stereum hirsutum) on atherosclerosis. Arch Razi Inst. 2021;76:87-94.

Sevindik M, Ozdemir B, Braidy N, Akul H, Akata I, Selmoglu Z. Potential cardiogenic effects of
poisonous mushrooms. Mantar Dergisi. 2021;12:80-6.

Bal C, Baba H, Akata I, Sevindik M, Selamoglu Z, Akgul H. Biological activities of wild poisonous
mushroom Entoloma sinuatum (Bull.) P. Kumm (Boletales). KSU ] Agric Nat. 2022;25:83-7.

Akgul H, 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;6:1000239.

Selamoglu Z, Sevindik M, Bal C, Ozaltun B, Sen I, Pasdaran A. Antioxidant, antimicrobial and DNA
protection activities of phenolic content of Tricholoma virgatum (Fr.) P. Kumm. Biointerface Res Appl
Chem. 2020;10:5500-6.

Bal C, Sevindik M, Akgul H, Selamoglu Z. Oxidative stress index and antioxidant capacity of Lepista
nuda collected from Gaziantep/Turkey. Sigma ] Eng & Nat Sci. 2019;37:1-5.

Sevindik M, Akgul H, Bal C, Selamoglu Z. Phenolic contents, oxidant/antioxidant potential and heavy
metal levels in Cyclocybe cylindracea. Indian ] Pharm Educ Res. 2015;52:437-41.

Sevindik M, Rasul A, Hussain G, Anwar H, Zahoor MK, Sarfraz I, et al. Determination of anti-oxidative,
anti-microbial activity and heavy metal contents of Leucoagaricus leucothites. Pak ] Pharm Sci. 2018;
31:2163-8.

Sevindik M, Akgul H, Dogan M, Akata I, Selamoglu Z. Determination of antioxidant, antimicrobial, DNA
protective activity and heavy metals content of Laetiporus sulphureus. Fresenius Environ Bull. 2018;
27:1946-52.

Sevindik M, Akgul H, Akata I, Selamoglu Z. Geastrum pectinatum as an alternative antioxidant source
with some biochemical analysis. Med Mycol Open Access. 2017;3:25.

Sevindik M, Pehlivan M, Dogan M, Selamoglu Z. Phenolic content and antioxidant potential of Terfezia
boudieri. GU J Sci. 2018;31:707-11.

Aanen DK, Kuyper TW, Hoekstra RF. A widely distributed ITS polymorphism within a biological
species of the ectomycorrhizal fungus Hebeloma velutipes. Mycol Res. 2001;105:284-90.

Explor Foods Foodomics. 2024;2:183-94 | https://doi.org/10.37349/eff.2024.00033 Page 193



65.

66.

67.

68.

69.

Krainc D. Clearance of mutant proteins as a therapeutic target in neurodegenerative diseases. Arch
Neurol. 2010;67:388-92.

Noorbakhsh F, Overall CM, Power C. Deciphering complex mechanisms in neurodegenerative
diseases: the advent of systems biology. Trends Neurosci. 2009;32:88-100.

Yadav SK, Ir R, Jeewon R, Doble M, Hyde KD, Kaliappan I, et al. A mechanistic review on medicinal
mushrooms-derived bioactive compounds: potential mycotherapy candidates for alleviating
neurological disorders. Planta Med. 2020;86:1161-75.

Wachtel-Galor S, Tomlinson B, Benzie IF. Ganoderma lucidum (‘Lingzhi’), a Chinese medicinal
mushroom: biomarker responses in a controlled human supplementation study. Br ] Nutr. 2004;
91(2):263-9.

Li EK, Tam LS, Wong CK, Li WC, Lam CW, Wachtel-Galor S, et al. Safety and efficacy of Ganoderma
lucidum (Lingzhi) and San Miao San supplementation in patients with rheumatoid arthritis: a
double-blind, randomized, placebo-controlled pilot trial. Arthritis Rheum. 2007;57:1143-50.

Explor Foods Foodomics. 2024;2:183-94 | https://doi.org/10.37349/eff.2024.00033 Page 194



	Abstract
	Keywords
	Introduction
	Biological importance and active ingredients of edible mushrooms
	Mushroom species, their components, and their biological significance
	Significant pharmacological characteristics of edible mushrooms
	Effectiveness of consumable mushrooms as an achievable cancer-prevention treatment
	Effectiveness of consumable mushrooms as an effective anti-inflammatory drug
	Effectiveness of medicinal mushrooms as a treatment for heart disease
	Effectiveness of medicinal mushrooms as an excellent hepatoprotective substance
	Efficacy of mushrooms that are edible as a potential drug for the medical management of diabetes
	Relevance of edible mushrooms as a successful antimicrobial agent
	Considerable antioxidant effects of edible mushrooms
	Mushrooms that can be eaten have the potential to act as a powerful neuroprotective agent
	Conclusions
	Abbreviations
	Declarations
	Acknowledgments
	Author contributions
	Conflicts of interest
	Ethical approval
	Consent to participate
	Consent to publication
	Availability of data and materials
	Funding
	Copyright

	References

