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Pharmacological and Nutritional Benefits of Edible Mushrooms


ABSTRACT: 
Mushrooms are edible fungi enjoyed around the world for their unique taste and flavor. Packed with nutrients, they provide numerous health benefits, yet their full potential is often overlooked. Mushrooms contain bioactive compounds that make them strong candidates for developing new medications. Their therapeutic properties include anti-cancer, anti-bacterial, anti-oxidant, anti-viral, anti-diabetic, and anti-allergic effects. In many countries, mushrooms are used to treat a variety of conditions, including cancer, diabetes, hypertension, and inflammation. Nutritionally, mushrooms are rich in essential vitamins such as B-complex vitamins and vitamin D, which is notably the only plant-based source of this nutrient. They also provide key minerals like zinc, selenium, copper, potassium, magnesium, and phosphorus, as well as proteins, carbohydrates, and healthy fats. They contain beneficial polyunsaturated fatty acids and have alcoholic sugars as well as various polysaccharides that contribute to their health-promoting effects. Rich in antioxidants, mushrooms help reduce cancer risk, lower cholesterol, manage stress, improve sleep, and treat asthma. They also prevent protein deficiencies, making them ideal for those with diabetes or heart disease. The bioactive compounds in mushrooms are essential for their medicinal benefits.
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1. INTRODUCTION
Mushrooms are micro fungi which are edible in nature and are consumed as a delicacy in various parts of the world. In addition to enhancing Indian cuisine, edible mushrooms are the great source of various nutrients and phytochemicals that can provide health benefits to consumer. Apart from nutritional richness, they also have various pharmacological effects in humans, yet their significant importance is not that much known to everyone. Mushrooms are eaten all over the world due to their distinctive taste and flavour. They can be consumed in various forms like fresh, pickled, powdered, canned etc. It is important to identify them carefully as these mushrooms can be toxic too. Some common varieties of mushrooms that are commonly eaten in India are button mushroom, shiitake, oyster mushroom, paddy straw mushroom etc. Mushrooms have an extraordinary potential due to possessing bioactive secondary metabolites and there is a huge potential for using them as drugs. Their pharmacological properties include anti-cancer, anti-bacterial, anti-oxidative, anti-viral, anti-diabetic and anti-allergic. Mushrooms are now used in different countries for the treatment of various types of cancers, diabetes, hypertension, inflammation and many other diseases (Rai et al., 2017; Liu et al., 2021; Nizama & Kiran, 2017; Vazirian et al., 2014). They contain nutrients like vitamin B-complex, zinc, selenium, protein, pantothenic acid, copper, potassium, glycerol, mannitol, β-glucans, phosphorus, polysaccharides, magnesium etc.  The nutritional composition of mushrooms accounts for 50-65% on a dry weight basis. The sugars present include different monosaccharides and oligosaccharides.  Various alcoholic sugars like mannitol and trehalose are also present in mushrooms (Guthrie & McDowell, 2003; Zhao, et al., 2019). The protein content of mushrooms varies from 19-35% and the fat content varies from 2-6% on dry matter basis. The mushroom contains polyunsaturated fatty acids such as palmitic acid, oleic acid and linoleic acid (Zhang & Ma, 2016). Mushrooms are rich in vitamin D and are thought to be the only vegetarian source of vitamin D.  Edible mushrooms could be a source of many different neutraceutical such as unsaturated fatty acids, phenolic compounds, tocopherols, ascorbic acid and carotenoids. They contain various minerals that are required by our body.  Studies have shown their influential effects against malignancy (cancer), cholesterol decrease, stress, sleeping disorders and asthma etc (Liu & Zhang, 2015). The high content of protein present in mushrooms can be used to prevent clinical and subclinical symptoms of protein deficiencies. Their low carbohydrate and cholesterol content make them suitable for consumption in diabetic as well as cardiovascular disease patients. The mushrooms were used in ethno-medicines or traditional medicines as they have remarkable potential for curing various health diseases. The biochemical compounds present in mushrooms plays an important role for contributing the various pharmacological roles of mushrooms (Sung et al., 2019). The biochemical compounds present in mushroom include triterpenes, polysaccharides, germanium, adenosine, ganoderic quintessence, amino acids, nutrients, minerals, beta-glucan, heteroglycan, proteoglycan, and nucleotides. The various edible varieties of mushrooms include (Fig. 1):
· Button mushroom
· Hedgehog mushroom
· Oyster mushroom
· Morel mushroom
· Shiitake mushroom
· Maitaki mushroom
· Paddy straw mushroom
· Lobster mushroom
· Enoki mushroom
· Lingzhi mushroom
· Shimeji mushroom
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Fig 1. Various edible varieties of mushrooms and their scientific names. 
1.1 Button Mushroom:
Button mushroom or Agaricus bisporus is the most widely cultivated and consumed mushroom which belongs to class Basidiomycetes. It is native to Europe and North America. The other common names of these mushrooms are common mushroom, white mushroom, cultivated mushroom etc. Button mushrooms and Portobello mushrooms are the same species of mushrooms. The main difference is the stage of maturity as the button mushrooms are the youngest and least matured form whereas, the Portobello mushrooms are the most matured. According to the National Horticulture Board, 2020, these mushrooms are highly proteinaceous and often consumed as delicacies such as mushroom curry, biryani, salads, stir-fry, pizza toppings etc. The protein in these mushrooms has 60-70% digestibility and all essential amino acids. They also contain retene, a polycyclic aromatic hydrocarbon which has antagonistic effects against some form of tumors (National Horticulture Board,2020; Sharma, 2018; National Horticulture Board. (n.d.). Button mushroom. Government of India).
1.2 Hedgehog mushroom
Hedgehog mushroom or Hydnum repandum are not so commonly cultivated in India. It belongs to class Basidiomycetes. Other common names of this mushroom are sweet-tooth mushroom, wood urchin, spreading hedgehog etc. They have a very distinct fruity aroma along with nutty but chewy texture. 
1.3 Oyster mushroom
Oyster mushroom or Pleurotus ostreatus are economically important edible fungus belonging to class Basidiomycetes. It is commonly known as Dhingri in India. Other common names are pearl oyster mushroom, hiratake etc. They can be identified by their white or greyish oyster shaped caps which look like fan or an oyster. It is the second most cultivated mushroom for food purposes (Dipan et al., 2018; National Horticulture Board. (n.d.). Oyster mushroom. Government of India).
 1.4 Morel mushroom
 Morel mushroom or Morchella esculenta are expensive edible mushrooms belonging to class Ascomycetes. They are commonly called as Guchchi or sponge mushroom and are found in northernmost Himalayan belt. They are often referred to as “Cuisine of the Royal” in India. Morel mushrooms are full of protein, fibres, minerals and vitamins but contain less amount of fat.
1.5 Shiitake mushroom
Shiitake mushroom or Lentinula edodes are edible mushroom with medicinal properties belonging to class Basidiomycetes. These mushrooms are native to East Asia and are highly consumed in Asian cuisines. These mushrooms usually grow on the hard wood of trees and require moist but warm climate. It contains various minerals (potassium, iron, magnesium and phosphorus) and vitamins (Vitamin D and B-complex vitamins such as B1, B2, B3 and B6). It contains various phenols, antioxidants, polysaccharides and sterols that are important for human body. Due to their medicinal properties these are also used in traditional medicines (Sharma, 2018; Ahmad et al., 2023).
1.6 Paddy straw mushroom
Paddy straw mushroom or Volvariella volvacea are edible mushroom species which is grown in paddy straw as cultivation medium hence named paddy straw mushroom which belongs to class Basidiomycetes (Sharma, 2018). The other common names are Straw mushroom, chinese mushroom etc. According to National Horticulture Board, these mushrooms have a very distinct identifiable spatula-shape with various colours varying from white to greyish yellow. It is not only good protein source but also contains various micronutrients like B-complex vitamins, vitamin C, iron, potassium etc.
1.7 Lobster mushroom
Lobster mushroom or Hypomyces lactiforum are orange colour mushrooms found usually in summer seasons belonging to class Ascomycetes. They are parasitic in nature and often grow on other mushrooms and have a unique sea-food like flavour. This parasitic mushroom turns other host mushroom Russula brevipes to edible one. Its consumption should be dependent on the type of mushroom it is attached to. If it is attached to any non-edible mushrooms, it can cause toxicity in the human body. They are not commercially grown but are found in forests.
1.8 Enoki mushroom
Enoki mushroom or Flammulina filiformis are edible mushrooms belonging to class Basidiomycetes. Other names of Enoki mushrooms are winter mushroom, golden needle mushroom, enokitake etc. They have nutty and fruity flavour with chewy texture. They are cultivated in West Bengal. They can be identified with their long stalk with small rounded tips.
1.9 Lingzhi mushroom
Lingzhi mushroom or Ganoderma lucidum mainly belongs to class Basidiomycetes. It is an oriental fungus which is famous for health and longevity in various Asian countries. It is larger in size with woody and dark texture. It is known as Reishi mushroom in India. It is considered as a medicinal mushroom.
1.10 Shimeji mushroom
Shimeji mushroom or Hypsizygus tessulatus belongs to Basidiomycetes. It is an edible mushroom which had nutritional and medicinal properties. Shimeji have nutty flavour and have firm texture. They can be used in various recipes.
2. NUTRITIONAL PROPERTIES OF MUSHROOMS:
2.1 Source of macronutrients
Mushroom is rich in proteins with digestibility as high as 75-82%.  The protein content of mushrooms depends on the variety, size and harvest time of the mushrooms.  It basically contains protein ranging from 19-35% which is higher as compared to convenience food crops like rice, corn and wheat. The quality of protein is also high as it contains all the essential amino acids required by the body. Carbohydrate content present in mushrooms is about 50-65% on a dry matter basis. Water-soluble carbohydrate has pharmacological effects in the body. The fat content in mushroom ranges from 2-6% which includes the essential fatty acids (Rathore et al., 2017).
2.2 Vitamins
Mushrooms are rich source of B-complex vitamins. Mushrooms are wealthy with B-complex vitamins like thiamine, cyanocobalamine, riboflavin, pyridoxine, niacin, and pantothenic acid. These vitamins act as co-enzyme for facilitating the various metabolic reactions occurring inside the body. Mushrooms also have higher content of vitamin D. Usually foods like milk, juice and cereal products are fortified with Vitamin D whereas, mushrooms are naturally source of vitamin D as it contains ergosterol which is a phytosterols and a pro-vitamin form of vitamin D2. The ascorbic acid is also present in mushrooms in small amounts. Provitamin A and vitamin E are also present in mushrooms (Guiné et al., 2019; Ahmad et al., 2023).
2.3 Minerals
Mushrooms have major minerals like K, P, Na, Ca, Mg etc which constitute about 50-76% of the total ash content of the mushrooms. Wild mushrooms have more mineral content than the cultivated ones. Zinc, selenium, copper, iron etc are also present in mushrooms. Selenium and zinc have antioxidant potential and can help in preventing oxidative damage. Zinc plays the most important role for the body's defensive (immune) machine to nicely work and it also help in cell division, cell development and wound healing. Copper helps in the production of erythrocytes that are used to supply oxygen all around the body. Selenium works as an antioxidant to shield our body cells from harm that would possibly result in coronary heart disease and also prevents aging. The potassium to sodium ratio in mushrooms is higher i.e. 110:1, which is helpful in improving blood circulation and also prevents high blood pressure.
2.4 Biologically active compounds
Mushroom contains aromatase enzymes which are important for production of estrogen in the body. Aromatase enzyme isimportant for the conversion of androgen into estrogen, a female sex hormone. Various alkaloids like cordycepin, chrysin, lectins, levostatin etc are beneficial for various functions in the body. The mushroom sterol (ergosterol) performs the same function as cholesterol. Antioxidants present in mushrooms include a compound called ergothioneine, which have protective functions against CVDs, chronic inflammations and neurodegenerative diseases. Ergothioneine is an amino acid derivative of histindine which has anti-inflammatory activity. These bioactive compounds can be helpful as an alternative therapy for atherosclerosis. Chrysin is a natural flavonoid found in mushroom like oyster mushroom having anti-inflammatory as well as antioxidant properties.  Lovastatin is a bioactive compound which help in lowering the cholesterol level by inhibiting the activity of  HMG-CoA reductase enzyme that controls the rate of cholesterol production in the body (Souilem et al., 2017; Mohamad et al., 2017).
Mushrooms are fragile and have a very short shelf life due to high moisture content and respiratory rate. The mushrooms need an ambient temperature to remain fresh. Without proper refrigeration or processing, they can tend to brown colour due to the presence of tryosinase. Tyrosinase is a copper containing enzyme also known as polyphenol oxidase which oxidises polyphenols to quinones responsible for the brown colour of the mushrooms. Various methods can be used for increasing the shelf life of mushrooms. Drying is the oldest technique for processing and preservation of mushrooms. The removal of moisture content of mushroom increases their shelf life by reducing the microbial growth and propagation. Other method like freezing, sterilization, canning and pickling can also be used for preservation of mushrooms. Sterilization can be done using irradiation, stream or chemicals. Usually freshly harvested mushrooms can be canned using vinegar, brine etc. Pickling is dine using other ingredients like spices, salt and oil which can improve the flavour or mushrooms by inducing fermentation (Sharma, 2018).
3. NUTRITIONAL COMPOSITION OF MUSHROOMS:
Mushrooms are nutritionally rich. Bioactive metabolites such as phenolic compounds, sterols and triterpenes are also present in mushrooms. Mushrooms are a treasured food that has immense roles in curing various degenerative and metabolic diseases (Souilem et al., 2017; Guiné et al., 2019). The Proximate composition, vitamins and minerals content in different mushrooms are summarized in Table 1 and 2.
Table 1: Proximate composition of different mushrooms 
	
	Proximate composition
	

	Mushroom variety
	Moisture
(%)
	Crude protein (%)
	Crude fat (%)
	Ash
(%)
	Crude fiber (%)
	Carbohydrate (%)
	Physiological energy (kcal/100g)
	References

	White Button mushroom (Agaricus bisporus)
	88.5-92.89
	17.7-39.84

	1.4-1.73

	5.24-10.28


	2.9-13.50
	41.6-71.54

	336- 341.33

	Mohiuddin et al., 2015; O.P. Ahlawat et al., 2016; Dimopoulou et al., 2022;
Krishnamoorthi et al., 2022; Hola et al., 2023

	Hedgehog mushroom (Hericium erinaceus )

	86.91-88.06

	15.30-19.9

	2.01-3.6
	7.1-9.49

	3.3-11.68

	57.22
-76.50
	355-386.30
	Teng et al., 2014; Sharif et al., 2016; Dimopoulou et al., 2022; Gonkhom et al., 2024

	Pink Oyster mushroom (Pleurotus djamor)
	89.47-90.20
	13.8-37.6

	1.05-2.2

	7.9
	7.0
	36.3-64.34

	330
	Bhattacharjya et al., 2015; Mohiuddin et al., 2015; O.P. Ahlawat et al., 2016; Dimopoulou et al., 2022; 

	Morel mushroom
(Morchella spp.))
	45.67- 51.54
	7.5- 35.8



	1.11-12


	6.45-18.2
	4.8- 28.8
	36.8-80.5

	306-386.5
	Vieira et al., 2016; Odoh Raphael, 2017; Akyuz et al., 2019; Altaf et al., 2020; Dimopoulou et al., 2022;
Li Y et al., 2023; 

	Shiitake mushroom (Lentinula edodes)
	91.49
	18.85-32.93



	0.78-3.73
	5.99-6.26
	2.56 -28.80

	59.5-70.62


	340-374.30
	O.P. Ahlawat et al., 2016; Sharif et al., 2016; Li et al., 2018; Dimopoulou et al., 2022; 

	Maitake mushroom (Grifola Frondosa)
	92.1

	13.8-34.8
	2.6-3.6

	1.5-9.8

	11.4
	51.8 -61.3
	346
	Sim et al., 2017; Gargano et al., 2020; Wu et al., 2021; Dimopoulou et al., 2022

	Lingzhi mushroom 
( Ganoderma lucidum)
	-
	7.92-22.08
	0.53-5.13

	1.77-2.8
	11.3-59.16
	57.8-85.18
	138.33-394.50
	Ulziijargal et al.,2011; Mohiuddin et al., 2015; Sharif et al., 2016; 
Dimopoulou et al., 2022


	Paddy straw mushroom ( Volvariella volvacea)
	71.47-91.40
	2.62-38.10
	0.07-3.20
	0.76-14.70

	0.3-9.33
	3.74-65.34
	363.80
	Punitha et al., 2015; Mohiuddin et al., 2015;
Sharif et al., 2016;
O.P. Ahlawat et al., 2016;
Anno et al.,2016; 
Amir et al., 2024


	 Shimeji mushroom (Hypsizygus tessellatusor Hypsizygus marmoseus)
	92.63
	19.60-32.44
	2.61-5.62
	7.75-9.62
	13.49-28.09
	40.84
	177.97-320.61
	Ulziijargal et al.,2011; Chauhan et al.,2017

	Enoki mushroom (Flammulina filiformis or  Flammulina velutipes)
	89.06-90.28
	1.66-26.65
	0.17-9.23
	0.67-7.51
	3.98-16.98
	7.38-64.18
	215.53-237.79
	Ulziijargal et al.,2011;
Hong et al.,2022; 
Chen et al.,2023.





	Lobster mushroom ( Hypomyces lactifluorum )
	-
	20.27-34.88
	2.10-2.67
	0.12-15.06
	12.08-51.38
	11.50-49.92
	-
	Espejel-Sánchez et al.,2021;
Vargas et al. 2023



Table 2: Vitamins and minerals content in different mushrooms 
	
	Vitamins
	Minerals
	

	Mushroom variety
	Vit. B1 (mg/100g)
	Vit. B2 (mg/100g)
	Vit. B12
(mg/100g)
	 Vit. C (mg/100g)
	Vit. D (IU/g)
	Iron (mg/100g)
	Zinc (mg/100g)
	Calcium (mg/100g)
	Magnesium (mg/100g)
	References

	White Button mushroom (Agaricus bisporus)
	0.6–1.2
	5.1–6.4
	0.0005–0.0013
	17-27.7
	139.6-984

	8.58-40


	5.48- 13.23 

	46 -107.21
	115.05-227.5

	Bernas et al., 2006; Tsai et al., 2008; Kalbarczyk, 2009;
O.P. Ahlawat et al., 2016; Vetter, 2019; Goyal et al. 2020; Dimopoulou et al., 2022; 
Krishnamoorthi et al., 2022; 

	Hedgehog mushroom (Hericium erinaceus )

	-
	-
	0.00004-0.00104 
	-
	-
	9.83-77.70

	0.60-6.67
	108-2267
	57.30-1483
	Teng et al., 2014; Jahedi et al., 2025

	Pink Oyster mushroom (Pleurotus djamor)
	0.9
	2.5
	0.0006
	20
	487
	10.20-62.62 
	3.8 -4.6


	26-61.33
	90-125.40 
 

	Sharif et al., 2016; Dimopoulou et al., 2022; Wal et al., 2023; O.P. Ahlawat et al., 2016;


	Morel mushroom
(Morchella spp.))
	0.52
	1.3-2.56

	0.00012
	13-100 
	0.52-2.88 

	7.2-59.4 

	9.14 -15.3
	74.2-518
	54-181
	Gençcelep, 2009; Dimopoulou et al., 2022;
Li Y et al., 2023; Qiu et al., 2024

	Shiitake mushroom (Lentinula edodes)
	0.6
	1.8
	0.00561
	25
	205
	1.23-6.9

	3.51-7.75
	12.106-
28.51 


	101.23- 120
	 Sharif et al., 2016; Li et al., 2018; Dimopoulou et al., 2022; Desisa et al., 2024; O.P. Ahlawat et al., 2016;


	Maitake mushroom (Grifola Frondosa)
	0.15
	0.36
	-
	-
	0.16
	178.40 
	10.33 

	245.30 
	455.90 
	Gargano et al., 2020; Dimopoulou et al., 2022; 

	Lingzhi mushroom 
( Ganoderma lucidum)
	3.49 
	17.10
	-
	32.2
	-
	0.01-12.100
	0.7-2.20
	1.88
	7.95  -89.100
	Ulziijargal et al.,2011; Mohiuddin et al., 2015;
Sharif et al., 2016; 
Dimopoulou et al., 2022; 
El Sheikha, A.F., 2022.

	Paddy straw mushroom ( Volvariella volvacea)
	0.14
	0.61
	-
	18.00
	50.7-46.20
	0.001-72.51
	7.50-9.428
	32.80
	145.60
	Punitha et al., 2015; Mohiuddin et al., 2015;
Sharif et al., 2016;
O.P. Ahlawat et al., 2016;
Anno et al.,2016; 
Amir et al., 2024.


	Shimeji mushroom (Hypsizygus tessellatusor Hypsizygus marmoseus)
	-
	-
	-
	-
	-
	12.5-18.04
	5-6.74
	 87.87-98
	33.87-43.37
	Ulziijargal et al., 2011; Chauhan et al.,2017.

	Lobster mushroom ( Hypomyces lactifluorum ) 
	-
	-
	-
	-
	-
	-
	-
	-
	-
	

	Enoki mushroom (Flammulina filiformis or  Flammulina velutipes)
	-
	0.16-0.18
	-
	1.09-2.34
	-
	11.49-13.30
	5.09-6.44
	3.39-8.18
	127.58-156.73
	Espejel-Sánchez et al.,2021.



4. Pharmacological and health benefits of mushrooms:
4.1 Anticancer properties of mushrooms:
The bioactive metabolites play an important role in anticancer properties of mushrooms. One of the mushrooms named tiger milk mushrooms contain high level of beta-glucans which play an important function in boosting the immune system of the body and it also prevents the cancer forming cell and their spreading. Mushrooms contain different bioactive compounds such as polysaccharides, polysaccharide-protein edifices, and β-glucan, which exhibit mitigating, cancer prevention agent, hostile to proliferative and immuno-adjusting impacts. In ancient times the powder of reishi mushroom has been utilized to cure cancer in China. It was used for performing chemotherapy in cancer patients and they were found to be beneficial to decrease tumor and malignant cell growth in patients with breast and prostate cancers.
Various RCT investigations uncovered the role of polysaccharide K (PSK) from mushrooms to standard chemotherapy expanded the endurance of patients after healing gastric malignancy resection over chemotherapy alone. This confirms the capacity of polysaccharides to trigger apoptosis and induce various type of cell death facilitated by immunological components present in the mushrooms. The cancer preventing action of mushrooms can be correlated to the phenolic components such as flavones, flavonoids etc. of mushrooms that have anti-cancer potential. Other bioactive compounds like resveratrol and POMP2 (Pleurotus ostreatus mycelium polysaccharides 2 present in Oyester mushrooms have anticancer activity which can be used by neutraceutical industries (Dipan et al., 2018; Saat et al., 2019; Ahmad et al., 2023).
4.2 Antioxidant Properties
Oxidation of any compound in the human cells results in formations of free radicals. These free radicals through a series of reactions are responsible for the oxidative damage of the cells leading to cell death and tissue injury. Bioactive compounds like natural antioxidants are responsible for ending this chain reaction and prevention of oxidative damage of the cells. The mushrooms are rich in compounds like selenium, polysaccharides, rufoolivacin C&D and leucorufoolivacin, phenolic compounds etc. which act as antioxidants and prevents oxidative damage of cells (Devishree et al., 2017). These antioxidants stop the chain reactions of free radicals like hydroxyl, peroxide and DPPH radicals. Polysaccharide-peptide complex LB-1b present in mushroom also exhibit antioxidant activities and prevent the haemolysis of erythrocytes. The polysaccharides and phenolic compounds are responsible for enhancing the activities of antioxidant enzymes present in liver, heart and other organs. Polyphenols are also involved in metal chelation and prevents LDL oxidation which can be correlated to prevention of various heart diseases (Ahmad et al., 2023).
4.3 Anti-bacterial properties
Mushrooms like oyster mushroom have polysaccharides that hinder the growth and reproduction of bacteria like Bacillus subtilis and Streptococcus epidermidis, P. acnes and C. albicans. The brown oyster mushroom can inhibit the growth of various strains of bacteria. Mushrooms like Reishi and Oyester mushroom have anti-bacterial effects. The mushrooms are considered one of the richest source if natural antibiotics to prevent the growth of microorganisms. Various isopyrocalciferol acetates, triterpenoids and ergosterols present in mushrooms have inhibitory effects on gram-positive bacteria and yeast (Saat et al., 2019).
4.4 Anti-inflammatory properties
Inflammation is a natural response of the immune system of the body to various physical, chemical or pathogenic factors. This may be due to deficiencies of antioxidants and anti-inflammatory agents like zinc, selenium etc. Mushrooms are enriched with anti-inflammatory elements like polysaccharides, phenolic and indolic compounds, myco-steroids, unsaturated fats, carotenoids, nutrients, and biometals. Metabolites from mushrooms have cell reinforcement, anticancer, and mitigating properties. These metabolites help in decreasing inflammation. Chronic inflammation in the body can lead to various neurodegenerative, metabolic and autoimmune diseases. The anti-inflammatory effects of mushrooms are linked to their amino acid contents which are well known to influence prostaglandin metabolism (Muszynska et al., 2018). Oyster mushrooms have amino acids like leucine, isoleucine, phenylalanine and tyrosine which have anti-inflammatory properties. Reishi and oyster mushrooms have been found to inhibit the chronic inflammation contributing to other problems like diabetes, depression, Alzheimer’s disease and other more serious problems. PUFAs present in mushrooms are the precursor molecules of eicosanoids which act as signalling molecules that help in proper regulation of cellular processes and immune response. Eicosanoids help in balancing the inflammatory and anti-inflammatory responses of the immune system. Indole and terpenoid compounds present in mushrooms also have an anti-inflammatory role.
4.5 Anti-diabetic properties
Diabetes is a major problem in the modern world. It also alters the metabolism of carbohydrates, lipids and fats in the body. Various in vivo and in vitro data revealed that polysaccharide content of mushrooms display and anti-hyperglycaemic effects due to their fibrous and non-fibrous bioactive compounds. They inhibit the glucose absorption efficacy, enhancing pancreatic beta-cell mass and increasing the insulin signalling pathways. These are low glycemic index and glycemic load foods that can be easily consumed by diabetic patients. Dietary supplementation of mushroom can reduce the plasma glucose level due to bioactivity of compounds like agmatine, sphingosine, pyridoxine, linolenic acid, oligosaccharide and arginine.
Diabetes is a life-threatening metabolic disorder in which the lack of insulin or insulin resistance can result in high glucose levels in the blood leading to other complications. One of the alternatives to maintain diabetes can be inhibiting the enzymes that are involved in digestion of carbohydrates. Thus, inhibiting enzymes like alpha-amylase and alpha-glucosidase can be an alternative to maintain hyperglycaemia in diabetic patients. Mushroom like Pleurotus had alpha-amylase and alpha-glucosidase inhibiting activity which can help in lowering down the blood sugar level and reducing complications (Bello et al., 2017).
4.6 Anti-allergy properties
Allergies are an increasing problem worldwide. A chemically bioactive compound. Inotodiol is a lanostane triterpenoid present in mushrooms that have an activity to suppress the mast cell function which help in decreasing severe symptoms like anaphylaxis in any allergy.
4.7 Neuroprotective properties
Mushroom shows different pharmacological exercises in the anticipation of dementia in conditions of Parkinson's and Alzheimer's disease. Mushroom consumption also helps to relieve mild symptoms of depression and anxiety.  Neuro injury may occur due to injury or wound in the cerebrum and spinal cord. Concentrates of mushroom help in speeding recuperation from these sorts of wounds in the brain.
5. CONCLUSION:
Mushrooms, as a diverse and nutritionally rich group of fungi, play a significant role in both ecological balance and human health. Their complex biochemical composition—rich in proteins, polysaccharides, vitamins, and bioactive compounds—underpins their value as functional foods with medicinal benefits. Species such as Agaricus bisporus, Pleurotus ostreatus, and Lentinula edodes exhibit potent antioxidant, antimicrobial, anti-inflammatory, and immunomodulatory properties, attributed to compounds like β-glucans, ergothioneine, and phenolics.
Furthermore, mushrooms contribute to sustainable agriculture through their role in decomposing organic matter, thereby recycling nutrients into ecosystems. Cultivation techniques have also advanced, making mushroom farming a viable solution for rural economies and food security. With ongoing research into their pharmacological potential and nutraceutical applications, mushrooms remain a promising frontier in biotechnology and medicine.
In summary, mushrooms offer a multidimensional value—from ecological functionality and sustainable agriculture to promising contributions in human health—making them an indispensable component of future food and medical systems.
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