
Review Article
The Effect of EdibleMushroom onHealth and Their Biochemistry

Anmut Assemie 1 and Galana Abaya2

1Department of Biology, Wachemo University, PO Box 667, Hossana, Ethiopia
2Department of Biotechnology, Wachemo University, PO Box 667, Hossana, Ethiopia

Correspondence should be addressed to Anmut Assemie; assemieanmut@gmail.com

Received 27 January 2022; Revised 8 March 2022; Accepted 11 March 2022; Published 23 March 2022

Academic Editor: Giuseppe Comi

Copyright © 2022 Anmut Assemie and Galana Abaya. %is is an open access article distributed under the Creative Commons
Attribution License, which permits unrestricted use, distribution, and reproduction in anymedium, provided the original work is
properly cited.

Edible mushrooms are fungi that can be seen with the naked eye and are relatively easy to gather by hand. %is review article
highlights the health benefit and the biochemistry of several mushroom species. Agaricus bisporus, Pleurotus species. Lentinus
edodes, and Volvariella species are the most acceptable varieties among the cultivated mushroom. Various biochemical methods
such as methanol, ethanol, and water extract of different parts of the edible mushroom in the laboratory have been applied to
determine and/or quantify the presence and effectiveness of their chemical compounds, food value, and medicinal properties.
%ey contain varying amounts of carbohydrates, proteins, nucleic acids, lipids, minerals, terpenoids, phenolic compounds,
steroids, and lectins and vitamins, as well as lowering cholesterol levels in the body. Due to the presence of those vital nutrients,
mushrooms are the best food item with high nutritional value. %ese compounds have a wide range of therapeutic effects and can
act as immunomodulatory, anticarcinogenic, antiviral, antioxidant, and anti-inflammatory agents. Routine consumption of edible
mushrooms would give adequate protection due to the presence of all the necessary nutrients from them. %erefore, edible
mushrooms are herbal antibiotics to many diseases as well as various cancers of humans.

1. Introduction

A mushroom is a macro fungus with a distinctive fruiting
body and large enough to be seen with the naked eye and to
be picked by hand [1]. Mushrooms belong to the family
Agaricaceae. %e types of mushrooms differ in colors,
shapes, surfaces, and activities [2]. %ey are produced over
the ground of soil or on their food sources, such as decaying
wood in a moist and cold environment [2].

Of the 1.5 million fungi estimated, 14,000 described
species in the world produce fruiting bodies that are large
enough to be considered mushrooms [3] and of which at
least 2000 species are edible [4]. Of the well-described
mushrooms, Pleurotus, Lactarius, Pisolithus, Tremella,
Russula, Agaricus, Lentinus, Auricularia, Hericium, Grifola,
Flammulina, and Cordyceps are well-known edible species
[4]. Edible mushroom production occurs by cutting a plant,
and some start from the seeds, but development depends on
the species. Some mushroom-like elm and oysters are fast-
growing as compared to maitake and morels, which take

time [5]. Edible mushrooms are collected in the wild or
cultivated worldwide [6]. Mushrooms have been widely used
as foods [7, 8] and very often as delicious and nutritious
foods [9].

Mushrooms contain moisture (85–95%), carbohydrates
(35–70%), protein (15–34.7%), fat (10%), minerals
(6–10.9%), and nucleic acids (3–8%) [4]. It also contains a
large amount of vitamins such as thiamine 1.4–2.2mg (%),
riboflavin 6.7–9.0mg (%), nacin 60.6–73.3mg (%), biotin,
ascorbic acid 92–144mg (%), pantothenic acid 21.1–33.3mg
(%), and folic acid 1.2–1.4mg/100 g in dry weight basis [10].
%e minerals that found in mushroom are calcium, iron,
manganese, magnesium, zinc, selenium [11]. Since mush-
rooms have carbohydrates, fiber, protein, essential amino
acids, unsaturated fatty acids, vitamins, low calories, and
minerals such as potassium, iron, copper, zinc, and man-
ganese, which are high in their fruit bodies, they are rec-
ognized as a healthy food with nutritional benefits [12].

Mushroom extracts and their secondary metabolites
have acquired antioxidant, antimicrobial, anticancer, anti-
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inflammatory, antiobesity, and immunomodulatory activi-
ties due to their biological effects. Due to this, phyto-
chemists, nutritionists, and consumers are very interested in
the phytochemical constituents of mushrooms, which
provide beneficial effects to humans in terms of health
promotion and reduction of disease-related risks [6].
Polysaccharides, carbohydrate-binding proteins, peptides,
proteins, enzymes, polyphenols, triterpenes, and triterpe-
noids are bioactive compounds derived from mushrooms
that are beneficial to human health and have antiviral ac-
tivity against DNA and RNA viruses [13]. %e objective of
this review is to understand the nutritional value, bio-
chemistry, and medicinal properties of edible mushrooms.

2. Chemicals in Edible Mushrooms

2.1. Phenolic Compounds. Phenolic compounds are aro-
matic hydroxylated compounds with one or more aromatic
rings and hydroxyl groups. %e anti-inflammatory prop-
erties of many mushrooms have been attributed to the
presence of some phenolic compounds, which include
phenolic acids, hydroxycinnamic acids, lignans, tannins,
flavonoids, hydroxybenzoic acids, stilbenes, and oxidized
polyphenols [14, 15].

Different scientific research has proven that phenolic
compounds have an antifree radical, peroxide decom-
posers, metal activators, and an oxygen scavenging effect. It
also has an effective role in preventing aging and heart
disease. Studies have shown that the phenolic compounds
in mushrooms have antioxidant properties in addition to
being an anticancer agent, as they have been shown to have
the ability to inhibit the growth of cancer cells by inhibiting
lipopolysaccharide (LPS)-stimulated nitric oxide, in addi-
tion to other anticancer mechanisms, including the acti-
vation of programmed cell death, and inhibition of
mediated reactive oxygen species activity in the NF-B
pathway [16].

Edible mushrooms generally do not contain tran-
sunsaturated fatty acids, but they do contain ergosterol, as it
is used to prevent cardiovascular disease, in addition to
being a source for the manufacture of vitamin D [17].
Another type of fatty acid, called tocopherols, has been
discovered and is a powerful antioxidant in terms of its
ability to free radical scavenging, so it contributes to pro-
tecting the heart [18]. Linoleic acid is known for its anti-
oxidant activity, which it achieves by inhibiting the
production of nitrous monoxide, tumor necrosis factor,
interleukin-6, and interleukin-1. It is therefore used in the
treatment of Alzheimer’s through its inhibitory activity of
acetylcholinesterase and butyrylcholinesterase [19].

%e evaluation of total phenolic and flavonoid contents
in eight types of edible mushrooms such as Agaricus bis-
porus, Boletus edulis, Calocybe gambosa, Cantharellus
cibarius, Craterellus cornucopioides, Hygrophorus mar-
zuolus, Lactarius deliciosus, and Pleurotus ostreatus indicate
the presence of 1–6 mg of phenolics/g of dried mushroom,
and the flavonoid concentrations ranged between 0.9 and
3.0 mg/g of dried matter. %e main flavonoids found were
myricetin and catechin. In B. edulis and A. bisporus, the

highest content of phenolic compounds presented, while
L. deliciosus showed a high amount of flavonoids and
A. bisporus, P. ostreatus, and C. gambosa presented low
levels [20].

2.2. Nutritional Values of Edible Mushrooms. Edible mush-
rooms have been widely utilized as human food for centuries
and appreciated for texture, flavor, as well as medicinal and
tonic attributes [21].

In general, mushrooms contain 90% water and 10% dry
matter [22]. %ey have a chemical composition, which is
attractive from the nutritional point of view [23]. Mush-
rooms are nutritionally important as they are rich in protein,
fibers, and minerals, while poor in fats. %e mushroom
protein contains all the nine essential amino acids required
by humans. Mushrooms are considered as a potential
substitute for muscle protein on account of their high di-
gestibility [24]. Besides this, mushrooms are also a rich
source of vitamin B1, B2, B12, C, D, and E [25, 26] and a
relatively good source of nutrients like phosphorus, iron,
and vitamins, including thiamine, riboflavin, ascorbic acid,
ergosterol, and niacin [27]. Mushrooms are also an excellent
source of vitamin D which is otherwise not available in other
food supplements [28].

Mushrooms are low in calories, fat-free, cholesterol-free,
gluten-free, and very low in sodium. Minerals such as po-
tassium, iron, copper, zinc, and manganese are high in fruit
bodies. %ey also have ash, glycosides, volatile oils, to-
copherols, phenolic compounds, flavonoids, carotenoids,
folates, organic acids, etc. [12].

Mushrooms are also important from a nutraceutical
point of view, as they contain several compounds like un-
saturated fatty acids, phenolic compounds, tocopherols,
ascorbic acid, and carotenoids. %e nutritional attributes of
edible mushrooms and the health-benefiting effects of the
bioactive compounds they contain make mushrooms a
healthy food [29–31].

Consumers are now deeply interested in food bioactives
that provide beneficial effects to humans in terms of health
promotion and disease risk reduction. Mushrooms can be
considered as functional food which provides health benefits
in addition to nutritional value [32]. %e concept of
“functional foods” was first introduced as a factor in the
analysis of foods after nutrients [33].

%e nutrient content of edible mushrooms varies
depending on the growth and harvest stages and the envi-
ronment in which they are grown [34]. Edible mushrooms
play an important role in human dietary regimen and
nowadays, the consumption of these mushrooms has in-
creased. %e genus pleuritis consists of almost forty various
species that are called oyster mushrooms. %e mushrooms
are widely consumed because of their flavor, nutritional
benefits, and therapeutic characteristics. P. ostreatus
mushrooms are very important due to their nutraceutical
functions and medicinal potential [35]. Edible mushrooms
generally have a moisture content of 80% to 90% per 100
grams [36]. To determine the nutritional values and me-
dicinal value of edible mushrooms, researchers use different
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methods such as crude polysaccharide (LEP) which was
extracted by hot water from the fruiting bodies, methanol
extract, ethanol extract, water extract (for proteins, lipids,
carbohydrates, and vitamins).%e nutritional value of edible
mushroom shown in Table 1.

2.3. Proteins. %e crude protein content of edible mush-
rooms is usually high but varies greatly and is affected by
factors such as species and stage of development of the
mushroom [38]. Edible mushrooms are a good source of
protein, as they contain 200 to 250 grams per kilogram of dry
weight. %e most common amino acids found in mush-
rooms are leucine, aspartic acid, valine, glutamine, and
glutamic acid. Proteins of Pleurotus species mushroom have
higher standard because of efficient dissemination of es-
sential amino acids as well as the nonessential amino acids
particularly gamma-aminobutyric acid (GABA), a very
important neurotransmitter [6].

2.4.Lipids. Edible mushrooms are low caloric food with very
little fat (4–6%) and without cholesterol. Total fat content in
A. bisporus was reported to be 1.66 to 2.2/100 g on dry
weight basis [39, 40]. %e most important fatty acids found
in edible mushrooms include linoleic acid, oleic acid, and
palmitic acid. Linoleic acid has an effective role in lowering
the level of lipids in the blood as well as helping in the
reduction of arthritis [41].

2.5. Carbohydrate. It has been noted that edible mushrooms
contain large amounts of carbohydrates as they contain a
large proportion of glucose and mannitol and in return
contain small amounts of sucrose and fructose [42].
Mushrooms are rich in dietary fibers because of nonstarch
polysaccharides. Stems of mushrooms are a great source of
insoluble dietary fibers. Mushrooms contain about 4% to 9%
of soluble fibers as well as 22% to 30% of insoluble fibers.
Previous studies have revealed that 100 grams of P. ostreatus
mushroom contain 4.1 grams of dietary fibers [43].

2.6. Vitamins. Edible mushroom fruit body contains vi-
tamins especially B1, B2, C, E, and D2. %e B vitamins such
as thiamine, riboflavin, pyridoxine, pantothenic acid,
nicotinic acid, nicotinamide, folic acid, and cobalamin have
been the most frequently observed. %e species P. ostreatus
contains folacin, vitamin B1, and vitamin B3 in the greater
amount [44].

3. Health Benefit of Edible Mushroom

Edible mushrooms have been revered for their immense
health benefits. Specific biochemical compounds in
mushrooms are responsible for improving human health
in many ways. %ese bioactive compounds include
polysaccharides, triterpenoids, low molecular weight
proteins, glycoproteins, and immunomodulating com-
pounds. Hence, mushrooms have been shown to promote
immune function; boost health; lower the risk of cancer;

inhibit tumor growth; help balancing blood sugar; ward
off viruses, bacteria, and fungi; reduce inflammation; and
support the body’s detoxification mechanisms. Increasing
recognition of mushrooms in complementing conven-
tional medicines is also well known for fighting many
diseases. Medicinal values of some important mushroom
are shown in Table 2.

3.1. Antimicrobial Activity. Edible mushrooms have an
antibacterial effect given the fact that they contain significant
amounts of phenols and alkaloids. Several studies have
shown that mushrooms are effective against many different
strains of bacterial pathogens that cause various diseases to
humans. %e edible mushrooms that have antimicrobial
activity include L. delicious, S. imbricatus, and
T. portentosum. On the other hand, the exudate material
collected from the mycelium body of several mushroom
species is biologically active against plasmodium falciparum,
the major cause of malaria that is transmitted by the female
mosquito. Up to the present, malaria remains the number
one cause of death among children aged below five in the
majority of countries in sub-Saharan Africa [60].

%e extracts of Ganoderma pfeifferi inhibit the growth of
microorganisms responsible for skin problems [61]. Oxalic
acid has been found to be the compound responsible for the
antimicrobial effect of Lentinula edodes (Berk.) against
S. aureus and other bacteria [62]. Ethanoic mycelial extracts
from L. edodes possess antiprotozoal activity against para-
mecium caudatum [63].

Edible mushrooms have been noted to combat various
microorganisms and kill them. L. sulphuerus is, for example,
another type of edible mushroom that contains flavonoid,
phenol, lycopene, and ascorbic acid that possess potential
antimicrobial activity [64]. Mushrooms have secondary
compounds such as triterpene which plays an effective role
as an antiviral agent, especially for HIV [65]. It has been
shown that P. ostreatus acts as a broad-spectrum antibac-
terial substance [66]. Staphylococcus, Bacillus subtilis,
Streptococcus mutants, P. intermedia, and E. coli have been
reported to be killed by chloroform and ethyl acetate extract
of mushroom [67].

3.2. Anticancer Activity. Studies have proven that edible
mushrooms have anticancer activity, especially in cases of
liver, uterine, breast, and pancreatic cancer.%is is because it
contains secondary metabolites such as terpenoids, which
are known for their anticancer activity. Also, the presence of
P-glucan works to inhibit breast cancer cells. In one of the
studies, it was found that mushrooms have proven cancer
activity in cancerous liver cells by stopping the proliferation
according to while it worked to inhibit tumor growth [68]. In
addition, mushrooms contain large amounts of glucans
ranging from 0.21 to 0.53 grams per 100 grams of dry weight,
as they are the main component of the fungal cell, and
β-glucans are known to have anticancer, cholesterol-low-
ering, and immune system-stimulating effects that fight
against cancer cells [69].
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3.3. Antimutagenic Activity. Edible mushrooms contain
biological compounds with wide antimutagenic and im-
mune-modulatory activities. Amongst their bioactive
compounds, beta-glucan is considered as glucose residual
backbone linked by a beta-1-3-glycosidic bond with attached
beta-1-6 branch point which plays antitumor, immuno-
modulatory, and immune-stimulant activity roles. Due to its
immunomodulatory activity, it activates and stimulates the
natural killer cells: neutrophils, macrophages, T-cells, and
B-cells that work against cancerous cells and lyse them [70].
Polysaccharide extract of mushrooms plays radical scav-
enging activity in addition to antitumor activity. About eight
species of mushroom have been investigated for whose
polysaccharide extract plays an antitumor activity by
scavenging free radicals such as superoxide and hydroxyl
radicals [68].

3.4. Antioxidant Activity. Edible mushrooms are rich in
antioxidants due to their containment of polysaccharides
[13]. It has been revealed from studies that mushrooms

containing phenolic extract have great potential as antiox-
idant. %e antioxidant activity is majorly found in the
fruiting body of mushrooms because they have phenolic acid
and phenolic compounds in methanol extract of them.
Among mushrooms, Fomitotpsispinicola and Gloeo-
phyllumsepiarium have strong antioxidant activity. In some
types of mushrooms, beta-carotene and linoleic acid are also
found which induce inhibition of auto-oxidation [71].
Mushrooms also contain ergosterol, which is a precursor for
the manufacture of vitamin D and is known for its effective
role in antioxidant properties [72]. A study of methanolic
extracts from black, red, and snow ear mushrooms found
that mushrooms possess an inhibitory effect on lipid per-
oxidation, 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical
scavenging and hydroxyl radical scavenging, and a strong
reducing power and ability to chelate ferrous ions [73].
Similar studies on other mushrooms, includingD. indusiata,
G. frondosa, H. erinaceus, T. giganteum, F. velutipes,
L. edodes, P. cystidiosus, and P. ostreatus, Agrocybe cylin-
dracea also reported antioxidant properties of these
mushrooms [74].

Table 2: Medicinal values of some important mushrooms.

Mushroom Compounds Medicinal properties Authors
Lyophyllum
shimeji A novel fibrinolytic enzyme: α-chymotrypsin Blood anticoagulant [45]

Lentinula edodes Polysaccharides Antioxidant [46]
Phallus
indusiatus A β-D-glucan called T-5-N Anti-inflammatory properties [47]

Antioxidant capability [48]

Pleurotus
ostreatus

Lovastatin: inhibitor of 3-hydroxy-3-methylglutaryl
coenzyme A reductase Reduction of cholesterol [46]

Oyster mushroom concentrate Anti-inflammatory activity [49]

Pleurotus eryngii Acidic glycosphingolipids Antitumour activity; immune system enhancer;
antibacterial activity [50]

Hericium
erinaceus

Glycoprotein HEG-5 Hemagglutinating activity [51]
Polysaccharides (HEPs) Antibacterial activity against Helicobacter pylori [52]

Glycoprotein HEG-5 Anticancer potential against human
gastrointestinal cancers [53]

Crucibulum
leave

A new salfredin-type metabolites (DSM 1653 and DSM
8519 Inhibition of the enzyme aldose reductase [54]

Lyophyllum
shimeji A novel fibrinolytic enzyme: α- chymotrypsin Blood anticoagulant [45]

Agaricus
bisporus

Gallic acid, protocatechuic acid, catechin, caffeic acid,
ferulic acid and myricetin

Antioxidant activity [55]
Immune system enhancer [56]

Anticancer [57]

Hydnellum
peckii

(2,5-dihydroxy-3,6-bis (4-hydroxyphenyl)-1,4-
benzoquinone)

Anticoagulant [58]
Antibacterial activity atromentin and

leucomelone [59]

Table 1: Nutritional value of some commercial edible mushrooms (on dry wt. basis) [37].

Nutritional parameters
Mushrooms

Agaricus bisporus Pleurotus spp. Volvariella volvacea Lentinula edodes
Proteins % 29.14 19.59 38.10 18.85
Carbohydrates % 51.05 64.34 42.30 63.60
Fat % 1.56 1.05 0.97 1.22
Vitamins D (IU/g) 984 487 462.04 205
Sodium (mg/kg) 500.8 208.87 345.34 82.49
Iron (mg/kg) 85.86 183.07 72.51 37.55
K :Na 84 :1 129 :1 120 :1 255 :1
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4. Conclusion

Edible mushrooms are valuable resources for food and
medicine. %e most common nutrients in edible mush-
rooms are protein, carbohydrates, amino acids, fatty acids,
and vitamins. Edible mushrooms have antimicrobial
properties that prevent and reduce different diseases by
releasing antioxidants directly associated with various
diseases. %e medicinal properties of mushrooms include
anti-inflammatory, antioxidant, immunomodulatory, an-
ticarcinogenic, antiviral, antibacterial, antifungal, hepato-
protective, antidiabetic, antiangiogenic, and hypoglycemic.
%is would greatly facilitate the application of edible
mushrooms as functional food ingredients or products that
could provide various health benefits to humans in the
future.

Knowledge on dose requirement, route and timing of
administration, mechanism of action, and site of activity is
lacking. If these challenges are met out in the coming days,
mushroom industries will play a lead role in nutraceutical
and pharmaceutical industries. %e increasing awareness
about high nutritional value accompanied by medicinal
properties means that mushrooms are going to be important
food item in coming days and at places may emerge as an
alternate to nonvegetarian foods. Growing mushroom is
economically and ecologically beneficial. Consuming
mushroom is beneficial in every respect.

Future studies into the mechanisms of action of
mushroom extracts will help us to further delineate the
interesting roles and properties of various mushroom
phytochemicals in the prevention and treatment of some
degenerative diseases. In view of the current situation, the
research of bioactive components in edible wild and culti-
vated mushrooms is yet deficient. %ere are numerous
potential characteristics and old and novel properties,
provided by mushrooms with nutraceutical and health
benefits, which deserve further investigations.
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