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Highlights 
• Mushrooms are important part of human diet. 

 

• Mushrooms are potent source of compounds of pharmaceutical importance. 

  

• Mushroom nutraceuticals can be extracted from both the mushroom mycelium and fruiting body. 
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Abstract 

Mushrooms have been a part of the human diet and used as both food and medicine for centuries and 

they form very nourishing meals because of easy digestibility. The carbohydrate and fat contents of 

edible mushrooms are quite low. The absence of starch in mushrooms makes it an ideal food for dia-

betic patients and obese people. Mushrooms promote immune function; boost health; lower the risk 

of cancer; inhibit tumor growth; help balancing blood sugar; reduce inflammation and support the 

body's detoxification mechanisms because of the specific bioactive compounds in them. The fer-

mentable dietary fibre in mushrooms augments healthy functioning of bowel system as fibre serves 

as a food for beneficial microbes in human digestion system. Mushrooms represent a vast source of 

yet undiscovered potent pharmaceutical products. The consumption of mushrooms can make a valu-

able addition to the often-unbalanced diets of people in developing countries and has the potential of 

becoming reliable source of nutrition.  
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Introduction 

Mushrooms are regarded as a macro-fungus with a distinctive fruiting body which can be either epi-

geous or hypogeous and large enough to be seen with the naked eyes and to be picked by hand 

(Chang and Miles, 1992). Hundreds of identified species of mushrooms, since time immemorial, have made a 

significant global contribution to human food and medicine. Many mushroom species including the button mush-

room (Agaricus), Shiitake (Lentinus), Oyster (Pleurotus), Paddy straw (Volvariella), Lion’s Head (Hericium), Ear 

(Auricularia), Ganoderma (Reishi), Maitake (Grifola frondosa), Winter (Flammulina) are commonly grown for 

food or medicinal purposes across tropical and temperate zones (Marshall and Nair, 2009). This article gives a 

deep insight into the nutritional, therauptic and potential pharmaceutical properties of mushrooms.   

 

Mushroom as food and ingredient for future food security  

Mushrooms have been a part of the human diet and used as both food and medicine for centuries and 

their importance is well established in many spheres of human life as well as ecosystem functions. 

They are known to produce enough amount of protein rich quality food which is of high biological 

value and appropriate for all age groups. Edible mushrooms are recognized not only as delicacy but also as 

food in human diet. They are consumed not only for their innate flavour and taste but also for their im-

portant nutritional value. The nutrient content of different mushrooms varies from species to species 

and depends on their growth requirement. Cultivated and wild mushrooms contain reasonable 

amounts of proteins, carbohydrates, minerals, fibres and vitamins (Aida et al., 2009), but are low in 



  

 

 

calories, sodium, fats and cholesterol (Barros et al., 2007). Mushrooms possess high percentage of 

water (93-95%) and are rich sources of various minerals such as potassium, phosphorus, calcium, 

magnesium, iron and copper (Shu et al., 2007). One third of the iron within the mushrooms is known 

to be in accessible form. Although many myths are associated with consumption of mushrooms, yet 

they are useful diet for vegetarians because they contain all the essential amino-acid required by an 

adult (Koyyalamudi et al., 2009). In comparison to animal sources of protein, mushrooms have high 

protein conversion efficiency per unit of land and per unit time (Bano and Rajarathnam, 1988). They 

are good source of vitamin B, C and D, including niacin, riboflavin, thiamine, and folate.  

 

Compounds of pharmaceutical importance with potent and unique health enhancing properties have 

been isolated from mushrooms (Wasser and Weis, 1999). So many medicinal mushrooms could be 

considered to be the solution for many of the human health issues. Minimal sodium with rich potas-

sium in mushroom enhances salt balance and facilitates blood circulation in human and are thus 

found suitable for high blood pressure patients. The fermentable dietary fibre in mushrooms aug-

ments healthy functioning of bowel system as fibre serves as a food for beneficial microbes in human 

digestion system. Compounds such as Kresin which is known to restrict tumor activity is widely used 

as a leading cancer drug in pharmaceutical industries. A diverse collection of polysaccharides (be-

ta-glucans) and minerals isolated from mushrooms are responsible for regulation and strengthening 

the human immune system. Their polysaccharide content is used as anticancer drug. Even, they have 

been used to combat HIV effectively (Nanba, 1993; King, 1993).  

 

Mushrooms as functional foods are used as nutrient supplements to enhance immunity. Mushroom 

health supplements are marketed in the form of powders, capsules or tablets made of dried fruiting 

bodies, extracts of mycelium with substrate, biomass or extract from liquid fermentation etc (Wasser, 

2005). Besides being functional foods, there are various uses of mushrooms including complementary 

medicine/dietary supplements for anticancer, antiviral, immunopotentiating, hypocholesterolemic and 

hepatoprotective agents which are therefore referred to as mushroom nutriceuticals. Mushroom nu-

triceuticals can be extracted from either directly the mushroom mycelium or fruiting body and repre-

sent an important component of the expanding mushroom biotechnology industry. It has been shown 

that constant intake of either raw mushrooms or mushroom nutriceuticals (dietary supplements) can 

make people stay fit and healthy. Mushrooms provide a high protein and low-calorie diet and can thus 

be recommended to the heart patients. Edible mushrooms known as the meat of the vegetable world 

can be prepared into a variety of delicious dishes and as flavours for other dishes. These soups are 
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added to a variety of other foods. Some people use mushrooms as a substitute for meat in their stews 

(Abulude, 2005).  

 

The most common nutrients which are available in general mushrooms are: 

 

Proteins and amino acids 

The crude protein content of edible mushrooms is usually high but varies greatly according to factors 

such as species and stage of development of the mushroom (Longvah and Deosthale, 1998). On fresh 

weight basis, the protein content in mushrooms is superior to all vegetables and fruits but inferior to 

the conventional protein sources such as meat and dairy products (Aremu et al., 2009). The digesti-

bility of Pleurotus mushrooms proteins is equivalent to that of plants (Bano and Rajarathnam, 1988). 

However, on dry-weight basis mushrooms are similar with respect to dried-yeast and superior to 

dried peas and beans. The free amino acid level of mushrooms is usually low ranging from 7.14 to 

12.3 mg/g in dry edible mushrooms and contributes to the main flavor properties of mushrooms 

(Maga, 1981). Edible mushrooms contain proteins that are composed of theronine and valine but de-

ficient in sulphur containing amino acids (methionine and cysteine). Wild mushroom proteins also 

contain considerable amounts of non-essential amino acids such as: alanine, arginine, glycine, glu-

tamic acid, aspartic acid, proline and serine. They are important in providing structure to cells, tis-

sues and organs and are therefore essential for growth and repair (Beluhan and Ranogajec, 2011).  

 

Vitamins 

Cultivated mushrooms are a good source of vitamins such as riboflavin, niacin and folates. In addi-

tion, they also contain small amounts of vitamin C and B1 and traces of vitamins B12 and D2. The 

vitamin B2 content in mushrooms is also higher than that generally found in vegetables (Mattila, 

2001). Mushrooms contain moderately high amounts of folates and their bioavailability is as good as 

that for folic acids (Clifford et al., 1991). The ergosterol present in mushrooms is the precursor for 

Vitamin D synthesis in human body.  Mushrooms are reported to be an excellent source of ribofla-

vin and nicotinic acid; a good source of pantothenic acid and ascorbic acid (Ukpebor et al., 2007). 

 

Carbohydrates 

Edible mushrooms contain high levels of oligosaccharides and only a low level of total soluble sug-

ars (Bano and Rajarathnam, 1988). The carbohydrate content of edible mushrooms varies from spe-

cies to species and ranges from 35% to 70% DW (Mau, et al., 2001). 

 



  

 

 

Fatty acids 

The fatty acid level in mushrooms is generally low around 2–8%. The level of polyunsaturated fatty 

acids as compared to saturated fatty acids is quite high, constituting more than 75% of total fatty ac-

ids of which oleic and linoleic acids are the most significant, while palmitic acid is the main saturat-

ed fatty acid (Ribeiro, et al., 2009). 

 

Antioxidants 

Antioxidants present in mushrooms scavenge the free radicals present in human body, reduces cell 

maturity and thus acts as an anti-aging agent.  Ergothioneine is a specific antioxidant found in 

Flammulina velutipes and Agaricus bisporus, which is necessary for healthy eyes, kidney, bone 

marrow, liver and skin and consequently reducing the aging process. Selvi et al. (2007) and Katta-

wan et al. (2011) have demonstrated the antioxidant properties of mushrooms.  

 

Conclusion 

It may be concluded that mushrooms have the potential to make an important contribution to the 

livelihoods of rural and semi urban dwellers through food security and income generation of the 

burgeoning world population. Mushrooms can make a valuable dietary addition through their protein 

and micronutrient content as well as their medicinal properties. Its cultivation can make an important 

contribution to the livelihoods of the unemployed, of women, and of the landless poor who, with ap-

propriate training and access to inputs, can increase their independence and self. The FAO has been 

actively promoting mushroom cultivation for rural development and food security in developing 

countries (Marshall and Nair, 2009). Mushrooms are functional food and are a source of biologically 

valuable components that offer great therapeutic potential for the prevention and control of human 

diseases. Further research and clinical trials needs to be carried out to validate mushrooms as source of 

bioactive molecules with medicinal applications. They may be used directly in the diet to promote 

health, taking advantage of the additive and synergistic effects of the bioactive compounds present in 

them. Medicinal mushrooms represent a growing segment of today’s pharmaceutical industry owing to 

the plethora of useful bioactive compounds. Dedicated research should be undertaken to isolate, pu-

rify, and structurally investigate of novel anticancer and immune-stimulator compounds. 

 

References 

Abulude, F.O. (2005). Proximate and phytate compositions of mushrooms consumed in south west-

ern Nigeria. Advances in Food Science, 27: 185-188. 

Aida, F.M.N.A., Shuhaimi, M., Yazid, M. and Maaruf, A.G. (2009). Room as a potential source of 



50 | P a g e             A P J F S S 2 0 1 8 - 0 4 - 0 5  

 

prebiotics: A Review. Trends Food Sci Tech, 20: 567-575. 

Aremu, M.O., Basuk, Gyan, S. D., Goyal, A., Bhowmik, P.K. and Datta, B.S. (2009). Proximate 

composition and functional properties of mushroom flours from Ganoderma spp, Ompha-

lotus Olearius (DC) sing and Hebeloma mesphaeum (Pers) Quels used in Nassarawa State, 

Nigeria. Mal of Journal Nutrition, 15: 233-241. 

Bano, Z. and Rajarathanum, S. (1988). Pleurotus mushroom part II. Chemical composition nutrition-

al value, post harvest physiology, preservation and role as human food crit. Rev. Food Sci. 

Nutr., 27: 87-158. 

Barros, L., Baptista, P. and Ferreira, I.C.F.R. (2007). Effect of Lactarius piperatus fruiting body ma-

turity stage on antioxidant activity measured by several biochemical assays. Food Chem 

Toxicol, 45: 1731-1737. 

Barros, L., Correia, D.M., Ferreira, I.C.F.R., Baptista, P. and Santos, B.C. (2008) Optimization of the 

determination of tocopherols in Agaricus sp. edible mushrooms by a normal phase liquid 

chromatographic method. Food Chem, 110: 1046-1050. 

Beluhan, S. and Ranogajec, A. (2011). Chemical composition and non-volatile components of Croa-

tian wild edible mushrooms. Food Chem, 124: 1076-1082. 

Chang, S.T. and Miles, P.G. (1992). Mushroom biology – A new decipline. Mycologist, 6: 64-65. 

Clifford, A.J., Heid, M.K., Peerson, J.M. and Bills, N.D. (1991) Bioavailability of food folates and 

evaluation of food matrix effects with a rat bioassay. J Nutrititon 121: 445–453. 

Gupta, S., Summuna, B., Gupta, M. and Mantoo, A. (2016) Mushroom cultivation: A means of nutri-

tional security in India. Asia-Pacific Journal of Food Safety and Security, 2: 3-12. 

Gupta, S., Summuna, B., Gupta, M. and Annepu, S. K. (2018). Edible Mushrooms: Cultivation, Bio-

active Molecules, and Health Benefits. In: Bioactive Molecules in Food, Reference Series 

in Phytochemistry, (Mérillon, J.M. and Ramawat, K. G. eds.), Springer International Pub-

lishing AG. pp 1-17. 

Kattawan, A., Chanlekha, K., Kongkachuichai, R. and Chaaroensiri, R. (2011). Effects of cooking on 

antioxidant activities and polyphenol content of edible mushrooms commonly consumed 

in Thailand. Pakistan Journal of Nutrition, 10: 1094-1103. 

King, T.A. (1993). Mushrooms, the ultimate health food but little research in U. S to prove it. Mush-

room News, 41: 29-46. 

Koyyalamudi, S.R., Jeong, S.C., Song, C.H., Cho, K.Y. and Pang, G. (2009). Vitamin D2 for nation 

and bioavailability from Agaricus bisporus button mushrooms treated with ultraviolet irra-

diation. Journal of Agriculture and Food Chemistry, 57(8): 3351-5. 

Kuforiji, O. and Fasidi, I. (2008). Compositional studies on Pleurotus tuber-regium sclerotia. Ad-



  

 

 

vances in Food Sciences, 30: 2-5. 

Lakshmi, B., Tilak, J.C., Adhikari, S., Devasagayan, T.P.A. and Janardhanan, K.K. (2005). Evalua-

tion of antioxidant activity of selected Indian mushrooms. Inter J. Pharm. Biol., 42: 

179-185. 

Longvah, T. and Deosthale, Y.G. (1998) Composition and nutritional studies on edible wild mush-

room from Northeast India. Food Chem 63:331–334. 

Maga, J.A. (1981). Mushroom flavor. J Agric Food Chem 29: 1–4. 

Makem, S.M. and Konig, W.A. (2001) Chemical study of the essential oil of Cyperus rotundus.  

Phytochemistry, 47: 577-579. 

Manzi, P.A., Agguzzi, A. and Pizzoferrato, L. (2001). Nutritional mushrooms widely consumed in 

Italy. Food Chem., 73: 321-325. 

Marshall, E. and Nair, N.G. (2009). Make money by growing mushrooms.FAO Diversification book-

let number 7 pp. 1-53. 

Mattila, P., Konko, K., Euvola, M., Pihlava, J., Astola, J. and Vahteristo, L. (2001). Contents of vita-

mins,mineral elements and some phenolic compound in cultivated mushrooms. J Agric Food 

Chem 42:2449–2453.  

Mau, J.L., Chao, G.R. and Wu, K.T. (2001). Antioxidant properties of methanolic extracts from sev-

eral ear mushrooms. J Agric Food Chem 49:5461–5467. 

Nanba, H. (1993). Maitake mushroom the king mushroom. Mushroom News, 41: 22-25. 

Ogbe, A.O., Mgbogikwe, L.O., Owoade, A.A., Atawodi, S.E. and Abdu, A.P. (2008). The effect of 

wild mushrooms (Ganoderma lucidum) supplementation of seed on the immune response of 

pullet chickens to infections bursal disease cancer. Electronic Journal of Environmental, Ag-

ricultural and Food Chemistry, 7: 2844-2855. 

Okhuoya, J.A., Akpaja, E.O., Osemwegie, O.O., Ogherekano, A.O. and Ihayere, C.A. (2010). Nige-

rian mushrooms: underutilized non-wood forest resource. Journal of Applied Science and En-

vironmental management, 14: 43-54. 

Oso, B.A. (1975). Mushrooms and the Yoruba people of Nigeria. Mycologia. 67: 311-319. 

Oyetayo, F.L. (2007). Potential antioxidant properties of Nigerian edible mushrooms. Agro food In-

dustry, Hi-tech., 18: 44 -45. 

Ribeiroa, B., Pinhoa, P.G., Andradea, P.B., Baptistab, P. and Valentao, P. (2009). Fatty acid composi-

tion of wild edible mushrooms species: a comparative study. Microchem J 93:29–35. 

Russell, R. and Paterson, M. (2006). Ganoderma – A therapeutic fungal factory Phytochemistry. J. 

Phytochem., 67: 1985-2001. 

Sarfaraz, K.W., Mir, A.K., Muhammad, A.K., Mushtaq, A., Muhammed, Z., Fazal-Ur-Rehman and 



52 | P a g e             A P J F S S 2 0 1 8 - 0 4 - 0 5  

 

Shazia, S. (2009). Vegetables mentioned in the Holy Quran and Ahadith and their eth-

no-medical studies in Dera Ismail Khan N.W.F.P., Pakistan, Pakistan Journal of Nutrition, 

8(5): 530-538. 

Selvi, S., UmaDevi, P., Suja, S., Murugan, S. and Chinnarswamy, P. (2007). Comparison of nonen-

zymic antioxidant status of fresh and dried form of Pleurotus florida and Calocybe indica. 

Pakistan Journal of Nutrition, 6: 468-471. 

Shu, Y.T., Tsai, P.W., Shih, J.H. and Jeng, L.M. (2007). Agaricus bisporus harvested at different 

stages of maturity. Food Chem, 103: 1457-1464. 

 

Smith, J.E., Rowan, N.J. and Sullivan, R. (2002). Medicinal Mushrooms for cancer. Cancer Research 

UK. (http://sci.concer researcherchuk.org/labs/med_mush/med_mush.html). 

Thakur, M.P. and Singh, H.K. (2013). Mushrooms, their bioactive compounds and medicinal uses: A 

review. Medicinal Plants, 5: 1-20. 

Ukpebor, J.E., Akpaja, E.O., Ukpebon, E.E., Egharevba, O. and Efedue, E. (2007). Effect of the edi-

ble mushroom, Pleurotus tuber-regium on the cyanide level and nutritional contents of rub-

ber seed cake. Pakistan Journal of Nutrition, 6: 534-537. 

Wasser, S.P. (2005). Reishi or Lingzhi (Ganoderma lucidum). Encyclopedia of Dietary Supplements, 

Marcel Dekker, Germany, pp. 603-622. 

Wasser, S.P. and Weis, A.L. (1999). Medicinal properties of substances occurring in higher Basidio-

mycetes mushrooms: current perspectives (Review). Int. J. Med. Mushrooms, 1: 1-62. 

Zhou, Z., Lin, J., Yin, Y., Zhao, J., Sun, X. and Tang, K. (2007). Ganodermataceae: Natural products 

and their related pharmacological functions. Amer. J. Chin. Med., 35: 559-574. 

 

© 2018 by the authors; licensee 2050Science Publishers, Christchurch, New Zealand. This is an open access 

article distributed under the Creative Commons Attribution License, which permits unrestricted use, distribu-

tion, and reproduction in any medium, provided the original work is properly cited. 

 

 


