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Corresponding Author Mushrooms occupy a distinctive position at the intersection of nutrition,
functional foods and gastronomy. Edible species provide dietary protein, fiber,
vitamins, minerals and diverse bioactive compounds, including polysaccharides,
B-glucans, sterols, phenolic compounds and ergothioneine. Their reported
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and culinary significance of mushrooms, with particular attention to varieties
relevant to India, evidence-based health considerations, food innovation and
rural livelihood opportunities.

Ranvijay Pratap Singh
B<: ranvijayparihar01@gmail.com

Copyright: © 2026 Singh et al. This is an open access article
that permits unrestricted use, distribution and reproduction
in any medium after the author(s) and source are credited.

Keywords: Bioactive compounds, Culinary applications, Edible mushrooms,
Functional foods, Mushroom nutrition

Introduction Singh et al., 2025). Their scientific relevance has therefore
expanded beyond their traditional role as vegetables or
culinary ingredients. Mushrooms are increasingly examined
as functional foods because they combine conventional
nutrients with compounds that may exert physiological
effects. Recent research has further strengthened interest
in edible mushrooms as foods that combine nutritional

Mushrooms have been valued as foods for centuries and, in
several cultural traditions, have also been associated with
medicinal practices. Their contemporary importance derives
from a combination of nutritional quality, distinctive sensory
characteristics and the presence of biologically active
compounds. Edible mushrooms contain proteins, dietary
fiber, minerals and relatively small amounts of fat, while also value, sensory appeal and diverse bioactive constituents
providing polysaccharides, sterols, phenolic compounds and (Anonymous, 2026; Singh et al., 2025).

other constituents that have attracted considerable scientific ~ From a scientific perspective, mushrooms should be
interest (Assemie and Abaya, 2022; Singh et al., 2025). understood at three interconnected levels: as conventional
foods that contribute nutrients to the diet, as sources of
structurally diverse bioactive compounds and as ingredients
with important sensory and technological properties.
Distinguishing among these levels is important because a

The nutritional composition of mushrooms is not uniform.
It varies among species and may be influenced by factors
such as the cultivation substrate, environmental conditions,
developmental stage and maturity (Assemie and Abaya, 2022;
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nutritionally valuable mushroom is not necessarily a clinically
proven therapeutic agent and biological activity observed
in laboratory studies does not automatically translate into
a measurable health benefit in humans.

At the same time, mushrooms remain important gastronomic
ingredients. Their characteristic aroma, texture and umami
taste enable them to enhance soups, curries, stir-fries,
roasted dishes and other preparations. Some species
may also be incorporated into products designed to
partially replace meat or improve the nutritional quality of
processed foods (Singh et al., 2025). This article examines
the nutritional, health-related and culinary significance of
mushrooms while maintaining an evidence-based distinction
between established nutritional value and biological effects
that remain under scientific investigation.

Major Mushroom Varieties Relevant to India

The diversity of mushrooms relevant to Indian agriculture
and food systems extends beyond a single culinary category,
encompassing widely cultivated edible species as well as
mushrooms that have attracted particular interest for their
functional and bioactive constituents (Figure 1).

1. Button Mushrooms 2. Oyster Mushrooms

(Agaricus bisporus)

(Pleurotus spp.)
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4. Milky Mushrooms 5. Paddy Straw Mushrooms

(Calocybe indica) (Volvariella volvacea)

Figure 1: Major mushroom varieties cultivated in India

India cultivates and consumes several mushroom species,
although their production and distribution vary according
to climatic conditions, cultivation practices and market
demand. Among the important varieties relevant to Indian
food systems are button mushroom (Agaricus bisporus),
oyster mushrooms (Pleurotus spp.), milky mushroom
(Calocybe indica) and paddy straw mushroom (Volvariella
volvacea). The broader scientific literature reviewed in the
supplied sources also discusses species such as shiitake
(Lentinula edodes) and medicinally important Ganoderma
species (Singh et al., 2025).

1. Button Mushroom (Agaricus bisporus)

Button mushroom is one of the most widely recognized
edible mushrooms. Its mild flavor and firm texture make it
suitable for soups, curries, stir-fries, salads and baked dishes.
Research has also examined its nutritional composition and
interactions with the gut environment.

2. Oyster Mushrooms (Pleurotus spp.)

Oyster mushrooms are appreciated for their delicate texture
and versatility. Species within Pleurotus have attracted
particular scientific interest because of their nutritional
composition and the possible prebiotic activities of their
non-digestible constituents.
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3. Milky Mushroom (Calocybe indica)

The milky mushroom is relevant to warm-climate cultivation
and is recognized for its firm texture and culinary adaptability.
It represents one of the species included in recent reviews
of edible mushroom nutrition and functional properties.

4. Paddy Straw Mushroom (Volvariella volvacea)

Paddy straw mushroom is traditionally associated with
cultivation systems using agricultural materials and is valued
as an edible species with distinctive culinary characteristics.

5. Shiitake (Lentinula edodes) and Ganoderma Species

Shiitake is particularly valued for its rich savory taste and
has been investigated for its polysaccharides and other
bioactive constituents. Ganoderma species have received
substantial attention in studies of functional and medicinal
mushrooms, although their traditional or experimental
health applications should not be confused with evidence
of proven therapeutic effectiveness in routine dietary use.

Nutritional Composition and Bioactive Constituents

Fresh edible mushrooms generally contain high proportions
of water, while their dry matter provides protein,
carbohydrates, dietary fiber, minerals and relatively small
amounts of lipids. Assemie and Abaya (2022) describe edible
mushrooms as nutritionally important sources of protein
and fiber, with low fat content and a range of minerals and
vitamins (Table 1).

The nutritional composition of mushrooms varies among
species and is influenced by cultivation conditions,
developmental stage and environmental factors (Assemie
and Abaya, 2022; Anonymous, 2026). Mushroom proteins
contain a variety of amino acids, although protein
concentration varies considerably among species and
according to developmental and cultivation conditions.
Some reviews report appreciable protein concentrations on
a dry-weight basis and identify amino acids such as leucine,
aspartic acid, valine, glutamine and glutamic acid among
common constituents (Assemie and Abaya, 2022).

Mushrooms are also characterized by diverse carbohydrates,
including digestible sugars and non-digestible components
such as chitin, cellulose, mannans and glucans. The structure
and composition of mushroom B-glucans have attracted
particular attention because of their potential biological
activities (Singh et al., 2025).

Their relatively low fat content, combined with fiber
and other nutrients, makes edible mushrooms useful
ingredients in balanced dietary patterns. However,
nutritional composition should not be generalized from one
species to all mushrooms, since substantial variation occurs
across species and growing conditions.

Consequently, nutritional values reported for one mushroom
species should not be generalized to all edible mushrooms.
Comparisons are further complicated by differences in
whether values are expressed on a fresh-weight or dry-
weight basis, a distinction that is particularly important
because fresh mushrooms contain a high proportion of
water.
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Table 1: Major nutritional and bioactive components of edible mushrooms

Component General significance

Protein and amino acids
Dietary fiber

B-Glucans and other

polysaccharides microbiota-related effects.
Vitamins
Minerals

Phenolic compounds and
related antioxidants

Ergosterol and sterols

Ergothioneine and other

bioactive compounds investigation.

Contribute to the nutritional quality of the diet.
Supports digestive function and may contribute to dietary satiety.

Structurally diverse compounds extensively investigated for immunomodulatory and gut

Mushrooms can contribute B-complex vitamins and vitamin D-related compounds.
May provide potassium, phosphorus, magnesium, iron, zinc and other minerals.

Associated with antioxidant activity in experimental studies.

Important fungal constituents; ergosterol is associated with vitamin D formation.

Associated with antioxidant activity and other biological functions under continuing

Source: Assemie and Abaya (2022), Bell et al. (2022) and Singh et al. (2025)

Potential Health Benefits: Evidence and Limitations

Recent studies continue to investigate mushroom-
derived compounds for antioxidant, anti-inflammatory,
immunomodulatory and other biological activities, although
the level of evidence varies substantially among compounds
and study designs (Anonymous, 2026; Bell et al., 2022; Singh
et al., 2025).

Immune-Related Effects

Mushrooms contain polysaccharides, particularly
B-glucans, that have been widely investigated for their
immunomodulatory properties. Reviews described
mushroom polysaccharides as biologically important
constituents and associate B-glucans with interactions
involving immune responses (Jayachandran et al., 2017).

Nevertheless, the term “immune boosting” should be used
cautiously. The effects of individual mushroom compounds
may depend on species, chemical structure, preparation,
dose and biological context. Findings from laboratory and
animal research cannot automatically be equated with
established clinical effects in humans.

Antioxidant Potential

Edible mushrooms contain several compounds associated
with antioxidant activity, including phenolic compounds,
flavonoids and tocopherols. Studies reviewed by Assemie
and Abaya (2022) demonstrated considerable variation in
phenolic and flavonoid content among mushroom species.

Such compounds are of scientific interest because oxidative
processes are implicated in numerous biological and
pathological mechanisms. However, antioxidant activity
measured in laboratory systems should not by itself be
interpreted as proof that a particular mushroom prevents
chronic disease in humans.

Anti-Inflammatory and Other Biological Activities

Certain mushroom species and their extracts contain
compounds that have demonstrated anti-inflammatory
and other biological activities in experimental research.
Singh et al. (2025) summarized reported antioxidant, anti-
inflammatory, cytoprotective and other functional properties
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associated with mushroom bioactives.

These findings support continued investigation of mushrooms
as sources of functional compounds. They should, however,
be interpreted according to the type of evidence available
rather than presented as confirmation that ordinary
consumption can treat specific diseases.

Cardiometabolic Considerations

The nutritional characteristics of mushrooms, including
dietary fiber, low lipid content and the presence of potassium
and other minerals, have encouraged research into their
possible contribution to cardiometabolic health. Reviews
also discuss cholesterol-related and glycaemic effects
associated with mushroom consumption and mushroom-
derived compounds.

A balanced interpretation is that mushrooms may be useful
components of healthy dietary patterns, but they should not
be considered independent treatments for hypertension,
hypercholesterolaemia or diabetes.

Mushrooms and the Gut Microbiota

One of the most promising areas of mushroom research
concerns their possible prebiotic role. Mushrooms contain
non-digestible carbohydrates and polysaccharides, including
chitin, hemicellulose, mannans, galactans, xylans and a- and
B-glucans. These components may provide substrates for
microbial activity in the gastrointestinal tract (Jayachandran
etal., 2017).

Bell et al. (2022) similarly described edible fungi as sources
of non-digestible fiber that can interact with beneficial
gut microorganisms and serve as substrates for microbial
fermentation. Research involving Pleurotus, Lentinula and
Ganoderma species has produced encouraging findings,
particularly in experimental models.

However, gut microbiota research remains complex.
Responses may vary with mushroom species, preparation,
dietary background and individual microbiota composition.
Consequently, mushrooms should be described as having
potential prebiotic properties under investigation, rather
than as universally established prebiotic treatments.
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Mushrooms and Cancer Research: Scientific Promise and
Evidentiary Limits

Mushroom-derived polysaccharides and other compounds
have generated considerable interest in cancer-related
research. Reviews discuss antitumor and anticancer activities
reported for several mushrooms and their constituents.

This area requires especially careful interpretation.
Experimental evidence involving isolated compounds,
extracts, cell cultures or animal models does not mean that
eating culinary mushrooms can prevent or treat cancer.
Similarly, compounds investigated in specialized therapeutic
contexts should not be equated with ordinary dietary
mushroom consumption.

The appropriate conclusion is that mushrooms remain
valuable sources of compounds worthy of biomedical
investigation, while clinical claims must depend on rigorous
evidence specific to each preparation and application.

Culinary Delights: Flavor, Texture and Versatility

The culinary importance of mushrooms is inseparable from
their nutritional value. Mushrooms provide distinctive
textures and aromas and are particularly appreciated
for their umami character. Singh et al. (2025) noted that
mushrooms are widely incorporated into foods because of
their sensory qualities and can also serve as meat substitutes
in some preparations.

Button mushrooms can be sautéed, roasted or incorporated
into soups and curries. Oyster mushrooms are well suited
to stir-fries and other dishes where their tender texture
is emphasized. Shiitake offers a more pronounced savory
character and is particularly suitable for broths, sauces and
fusion cuisine.

Useful Cooking Techniques

a) Sauteing: Cooking mushrooms over adequate heat can
concentrate their aroma and flavor.

b) Roasting: Roasting enhances texture and develops deeper
savory characteristics.

c) Grilling: Larger mushrooms can be grilled and incorporated
into sandwiches, wraps and other main dishes.

d) Stuffing: Firm mushroom caps may be filled with
vegetables, herbs or other ingredients.

e) Blending: Finely chopped mushrooms can be combined
with meat or plant-based mixtures to contribute moisture,
texture and savory flavor while reducing the proportion of
other ingredients.

Mushrooms also pair effectively with garlic, onions, herbs,
grains, legumes and a wide variety of vegetables and protein-
containing foods. Their versatility makes them useful in
traditional dishes as well as contemporary food innovation.

Mushrooms in Value-Added Food Products

Mushrooms are increasingly used beyond fresh consumption.
The incorporation of mushroom powders and flours into
bakery products, snacks and other processed foods has
created opportunities to improve product diversity and
nutritional composition.
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Singh et al. (2025) described value-added products including
mushroom-enriched muffins, cookies, biscuits, bars and
papad. In several formulations, mushroom incorporation
increased components such as protein, ash and dietary fiber.

This expanding area has relevance for food processing and
entrepreneurship. Mushroom powders, dried products and
formulated foods can potentially extend shelf life, facilitate
transportation and create new market opportunities.
Nevertheless, product development must consider sensory
acceptance, food safety and nutritional quality.

Mushroom Cultivation and Rural Opportunities

Mushroom cultivation and value addition may provide
opportunities for rural entrepreneurship because mushrooms
can be integrated into controlled production systems and
processed into diverse products. The supplied literature
particularly supports the growing interest in mushroom
cultivation, nutritional applications and value-added foods
(Singh et al., 2025).

Potential activities extend beyond fresh mushroom
production to drying, powder preparation and incorporation
into food products. Such diversification may increase the
range of marketable outputs and support small-scale food
enterprises.

However, claims regarding profitability, employment
generation, gender empowerment or regional production
should be supported by dedicated socioeconomic and
agricultural studies. These outcomes cannot be assumed
solely from nutritional or food-science reviews.

Safety Notes

The benefits discussed in this article apply only to
properly identified edible mushrooms and appropriately
manufactured mushroom products. The scientific literature
emphasizes that, although numerous mushroom species
are nutritious and palatable, some species are poisonous
and caution is essential. Wild mushrooms should therefore
not be consumed unless their identity has been reliably
established by a qualified expert.

IH

Consumers should also recognize that “medicinal” or
“functional” does not automatically mean that a mushroom
product is appropriate for treating disease. Health claims
should be evaluated according to the evidence available for
the specific species and preparation.

Conclusion

The enduring appeal of mushrooms lies in their ability to unite
nutrition, food science and gastronomy. Edible mushrooms
contribute protein, dietary fiber, minerals, vitamins
and a diverse range of bioactive compounds, including
polysaccharides and B-glucans. Their antioxidant, anti-
inflammatory, immunological and gut microbiota-related
activities have generated substantial scientific interest,
although the strength of evidence varies considerably among
species and research models.

Mushrooms are equally valuable as culinary ingredients.
Their umami flavor, distinctive textures and adaptability
enable their use in everyday cooking, meat-reduced
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formulations and innovative value-added products. For India
and other countries with expanding interest in mushroom
cultivation, food processing may further increase their
economic relevance.

The “magic” of mushrooms, therefore, lies not in exaggerated
therapeutic promises but in their genuine versatility: they
are nutritious foods, fascinating biological resources and
remarkable culinary ingredients whose full scientific and
gastronomic potential continues to be explored.
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