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Abstract-- This review article provides a comprehensive
overview of the increasing integration of mushroom- derived
ingredients into skincare and haircare cosmetics. Due to
growing consumer demand for natural, sustainable, and
effective beauty solutions, functional mushrooms offer a broad
spectrum of bioactive compounds with comprehensive benefits.
This paper delves into the specific properties of key species such
as Reishi, Tremella, Shiitake, Chaga, and Cordyceps, detailing
their mechanisms of action in promoting skin hydration,
combating oxidative stress, reducing inflammation, modulating
hyperpigmentation, and  stimulating hair  growth.
Furthermore, the report emphasises on the emerging role of
mushroom mycelium in sustainable cosmetic packaging.

Keywords--  Mushrooms, Mycocosmetics, Skincare,
Haircare, Bioactive compounds, Anti- aging, Hydration, Anti-
inflammatory, Antioxidants, Hyperpigmentation, Scalp Health,
Regulatory Affairs, Sustainability, Functional Fungi.

I. INTRODUCTION: THE RISE OF MYCOCOSMETICS IN
NATURAL BEAUTY

The global cosmetics market is undergoing a profound
transformation, marked by an escalating consumer
preference for ingredients derived from natural, plant- based,
and sustainably sourced origins. This shift is primarily
fuelled by heightened consumer awareness regarding
product safety, environmental impact, and ethical production
practices, compelling manufacturers to seek out novel bio-
resources for their formulations. Traditional cosmetic
science, which historically balanced artistry with chemistry,
is now increasingly integrating principles from biological
and dermatology. This evolution emphasises the
development of natural compounds that offer tangible
benefits for skin and hair, extending beyond mere aesthetic
enhancement.

Within this evolving landscape, mushrooms have
emerged as a particularly promising category. Long revered
in traditional medicine systems across various cultures and
valued as a nutritious food source, these fungi are now
attracting considerable attention in the cosmetics industry.
Their appeal stems from a diverse array of bioactive
compounds, which include complex carbohydrates like
polysaccharides and beta- glucans, potent antioxidants such
as triterpenes, phenolic acids, ergothioneine, and
glutathione, as well as essential vitamins and carotenoids.
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These constituents collectively contribute to a wide
spectrum of beneficial properties for both skin and hair
health.

The increasing demand for “natural” and ‘“organic”
cosmetics is a significant market driver for mushroom- based
products. However, the long- term success and widespread
acceptance of mycocosmetics will ultimately hinge on
robust scientific validation of their specific bioactive
compounds and their precise mechanisms of action. While
the perceived natural origin is appealing to consumers, the
actual efficacy and safety of these ingredients must be
thoroughly substantiated through rigorous research. This
necessitates transparent communication from brands,
moving beyond broad “natural” claims to clearly articulate
the science- backed benefits of mushroom ingredients,
thereby fostering consumer confidence and ensuring
sustained market growth.

II. KEY MUSHROOM SPECIES AND THEIR MULTIFACETED
BENEFITS IN SKINCARE

Functional mushrooms are a rich reservoir of bioactive
compounds, including polysaccharides, beta- glucans,
various antioxidants (such as superoxide dismutase,
ergothioneine, and glutathione), and potent anti-
inflammatory  agents.  These  compounds  work
synergistically to promote a youthful appearance, enhance
skin hydration, stimulate hair growth, and provide crucial
protection against environmental damage. The diverse
profiles of these fungi suggest that combining different
species in formulations could yield more comprehensive and
potent effects than single- extract products. This indicates
that the true strength of mushroom- based cosmetics likely
resides in the combined, complementary actions of their
varied bioactive components, paving way for advanced
formulation strategies focused on maximising these
synergistic advantages.

2.1. Reishi (Ganoderma Lucidum): Anti- Aging and Anti-
Inflammatory Properties

Reishi, often referred to as the “mushroom of
immortality”, is highly valued for its calming and anti- aging
properties. It is particularly rich in polysaccharides and
triterpenes, including ganoderic acid.
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These compounds are instrumental in combating
oxidative stress, a primary factor in the degradation of
collagen and elastin that leads to wrinkles and fine lines.
Reishi extracts have been shown to enhance skin elasticity
and hydration by actively promoting collagen synthesis.
Furthermore, ganoderic acid has demonstrated the ability to
reverse collagen degradation and decrease melanin
concentration, contributing to improved skin tone.

Beyond its anti- aging effects, Reishi possesses powerful
anti- inflammatory properties. It helps to soothe irritated
skin, reduce redness, and calm flare- ups by modulating the
immune response and decreasing the production of pro-
inflammatory cytokines. Specifically, ganoderic acid F has
been observed to inhibit the NF-kB pathway, a crucial
regulator of inflammatory responses. Reishi also supports
wound healing and skin regeneration by stimulating
fibroblast activity, which increases the production of
collagen and elastin, thereby accelerating tissue repair and
reducing scarring. For hair care, Reishi contributes to scalp
health by helping to regulate sebum production, balancing
the scalp microbiome, and reducing dandruff. Its anti-
inflammatory actions also help to calm scalp irritation and
prevent hair follicle miniaturization, a common cause of hair
thinning.

2.2. Tremella (Tremella Fuciformis): The Natural Hydration
Powerhouse
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Tremella, widely known as the “snow mushroom * or
“silver ear mushroom”, has gained significant recognition as
a natural alternative to hyaluronic acid due to its exceptional
water- retention capabilities. This mushroom can hold up to
500 times its weight in water, providing profound hydration
and plumping effects on the skin.

A notable advantage of Tremella’s polysaccharides,
including glucuronic acid, xylose, mannose, and fucose, is
their smaller molecular size compared to hyaluronic acid.
This structural characteristic allows for deeper penetration
into the skin, facilitating longer- lasting hydration from
within, rather than merely superficial moisture retention.
This suggests that Tremella offers a more comprehensive
hydration solution, actively contributing to the structural
integrity and repair of the skin barrier. Beyond its hydrating
prowess, Tremella also exhibits antioxidant, anti-
inflammatory, and anti- aging properties against UV damage
and minimising collagen loss. These attributes position
Tremella as a multifaceted ingredient that not only deeply
hydrates but also fortifies the skin’s resilience.
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2.3. Shiitake (Lentinula edodes): Brightening and Skin
Renewal

Shiitake mushrooms are a valuable ingredient in
cosmetics, particularly for addressing skin tone and texture
concerns. They are rich in bioactive compounds such as
kojic acid, L- ergothioneine, polysaccharides, and
triterpenes. Kojic acid, a naturally occurring skin-
brightening agent found in Shiitake, effectively inhibits
tyrosinase activity, which is the enzyme primarily
responsible for melanin production. This mechanism leads
to a more even skin tone and a visible reduction in dark spots
and hyperpigmentation.

Beyond brightening, Shiitake offers significant anti-
aging benefits. Its L- ergothioneine content functions as a
potent antioxidant, protecting cells from oxidative stress and
extending the lifespan of healthy skin cells. Furthermore,
Shiitake has been shown to inhibit elastase activity, an
enzyme that degrades elastin, thereby helping to preserve
skin elasticity and firmness. The mushroom also possesses
anti- inflammatory and  antimicrobial  properties,
contributing to overall skin health and defence against
harmful bacteria.

2.4. Chaga (Inonotus Obliquus): Potent Antioxidant and
Skin Protector

Chaga mushroom is recognised as an exceptional
antioxidant powerhouse, primarily due to its high levels of
superoxide dismutase (SOD), polysaccharides, polyphenols,
triterpenoids, betulinic acid, and natural melanin. These
antioxidants effectively neutralise free radicals, which are
major contributors to oxidative stress and premature aging,
thereby protecting the skin from environmental damage.

Chaga’s anti- inflammatory and soothing properties are
also noteworthy. It helps to calm redness and reduce
irritation, making it beneficial for sensitive skin and
conditions such as psoriasis and eczema. The
polysaccharides in Chaga contribute to strengthening the
skin’s barrier function and retaining moisture. Additionally,
betulinic acid found in Chaga may stimulate collagen
synthesis, and its natural melanin content provides a degree
of defence against UV radiation. Chaga’s ability to protect
keratinocytes and inhibit gene expression associated with
aging further underscores its role as a multifaceted anti-
aging ingredient.

2.5. Cordyceps: Revitalization and Cellular Support

Cordyceps is a unique functional mushroom gaining
traction in cosmetic formulations for its revitalising and
cellular support properties.
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Its bioactive compounds include polysaccharides,
cordycepin, adenosine, and beta- glucans. As a potent
antioxidant, Cordyceps enhances skin resilience by
scavenging reactive oxygen species, thereby reducing
oxidative stress and promoting collagen synthesis, which are
crucial for addressing skin health and anti- aging concerns.

Cordyceps is also recognised for its anti- inflammatory
effects and its ability to improve microcirculation. This
enhanced blood flow promotes oxygenation and nutrient
delivery to skin cells, leading to a revitalised complexion and
a more even skin tone. The beta- glucans in Cordyceps acts
as natural humectants, drawing moisture into the skin and
strengthening the epidermal barrier, which is particularly
beneficial for dry, sensitive, or irritated skin conditions.

In hair care, Cordyceps contributes significantly to scalp
health. It helps regulate sebum production, balances the
scalp microbiome, and reduces dandruff. Crucially, it
improves blood circulation to the scalp, ensuring more
oxygen, nutrients, and growth factors reach the hair follicles,
thereby stimulating hair growth. Some research also
suggests that Cordyceps may help regulate hormone levels,
such as dihydrotestosterone (DHT), which is implicated in
hair loss, and prevent hair follicle miniaturization.
Furthermore, the essential nutrients provided by Cordyceps,
including vitamins, minerals, and amino acids, reinforce the
keratin structure of hair strands, preventing breakage and
split ends. This comprehensive action from scalp to strand
highlights Cordyceps’ potential for holistic hair wellness.

2.6. Other Promising Mushrooms in Skincare

Beyond the extensively studied species, several other
mushrooms show significant promise in cosmetic
applications:

e Lions Mane ( Hericium erinaceus) : This mushroom is
rich in compounds that stimulate Nerve Growth Factor
(NGF), a crucial element in promoting healthy hair
follicles and encouraging hair growth. It also contains
hydrating beta- glucans and various antioxidants.

o Maitake ( Grifola frondosa): Known as the “dancing
mushroom”, Maitake is rich in antioxidants, B,C and D
vitamins, and amino acids. It supports skin health by
promoting elasticity and boosting collagen and elastin
protection, while also diminishing redness.

o Fomes Officinalis, Coprinus Comatus, Northern
Truffle, and White Truffle: These species are being
explored for their skin brightening, anti- inflammatory,
and antioxidant properties.
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o Turkey Tail ( Trametes versicolor), Enoki (Flammulina
velutipes) , Meshima (Phellinus linteus), and Blazei
(Agaricus blazei): These mushrooms offer a range of
benefits including anti- inflammatory effects,
strengthening skin immunity, preventing the formation
of dark spots, and creating protective barriers on the
skin.

III. MECHANISMS OF ACTION: UNVEILING THE SCIENCE
BEHIND MUSHROOM EFFICACY

The beneficial effects of mushroom extracts in skincare
and haircare are underpinned by a variety of sophisticated
biochemical mechanisms. These mechanisms often involve
the interaction of complex bioactive compounds with
cellular pathways, leading to demonstrable improvements in
skin and hair health.

3.1. Hydration and Skin Barrier

Polysaccharides, are present in various mushroom species
such as Tremella, Reishi, and Chaga, which play a key role
in skin hydration. These complex carbohydrates function as
humectants, effectively attracting and retaining moisture
from the surrounding environment. Upon application, they
form a protective film on the skin’s surface, which not only
locks in moisture but also shields the skin from
environmental stressors, thereby reducing transepidermal
water loss (TEWL) and enhancing overall skin elasticity.
Some polysaccharides, particularly those from Tremella,
form a hydrogel structure and possess a smaller molecular
size compared to traditional hydrating agents like hyaluronic
acid, allowing for deeper skin penetration and more
sustained hydration.

Beyond merely drawing moisture to the surface,
mushroom polysaccharides actively contribute to the
structural integrity and repair the skin barrier. They have
been shown to support keratinocyte differentiation, lipid
metabolism, and tight junctions, all of which are crucial for
maintaining a robust and healthy skin barrier. This dual
action of deep hydration and active barrier fortification
suggests that mushroom extracts can serve as comprehensive
skin barrier fortifiers, offering a more holistic approach to
skin health that addresses underlying structural weaknesses
and promotes long- term resilience. Beta- glucans, a specific
type of polysaccharide found in many functional
mushrooms, further enhance the skin’s ability to retain
moisture and strengthen its natural barrier function. Their
presence promotes skin resilience and supports natural
healing processes.
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3.2. Antioxidant and Anti- Aging

Mushrooms contain antioxidants, including
ergothioneine, glutathione, polyphenols , and triterpenes
such as ganoderic acid. These compounds play a crucial role
in neutralising reactive oxygen species (ROS) and free
radicals, which are primary causes of oxidative stress.
Oxidative stress plays a key influence in premature aging,
leading to the degradation of essential skin components like
collagen and elastin, exhibiting as fine lines, wrinkles, and
age spots.

Key aspect of mushroom- derived anti- aging effects is
their ability to promote collagen synthesis and inhibit its
degradation. Compounds present in species like Reishi,
Cordyceps, Chaga, and Maitake actively stimulate collagen
production, improving skin elasticity and firmness.
Ganoderic acid holds the ability to reverse collagen
degradation. Furthermore, mushrooms can inhibit key
enzymes such as elastase, hyaluronidase, and collagenase,
all of which play vital roles in skin aging by breaking down
the extra cellular matrix.

3.3. Anti- Inflammatory and Soothing Effects

Inflammation is a fundamental underlying factor in
numerous skin concerns, ranging from acne and rosacea to
eczema and accelerated aging. Mushroom species such as
Reishi, Maitake, and Cordyceps, possess potent anti-
inflammatory properties that address these issues at a
cellular level.

These mushroom species regulates the immune response
by decreasing the production of pro- inflammatory cytokines
such as IL -1a, IL -6, IL -8 and TNF -a, thereby preventing
chronic skin inflammation. Chaga’s betulinic acid and and
polysaccharides contribute to calming redness and irritation,
supporting the skin’s natural healing response. By directly
targeting these inflammatory pathways, mushroom extracts
do not merely reduce the symptoms but address the root
cause of many skin problems. This makes them
exceptionally valuable for sensitive, reactive, and problem-
prone skin types.

3.4. Skin Brightening and Hyperpigmentation

Mushrooms carry skin brightening properties and helps in
the modulation of hyperpigmentation. Shiitake mushroom
contains Kojic acid, a natural skin- brightening agent that
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specifically inhibits tyrosinase activity. Inhibition of
tyrosinase prevents the crucial oxidation of L- tyrosinase to
dopaquinone, a necessary step in melanogenesis.

Other compounds, such as arbutin (found in some
mushroom extracts), also contribute to inhibiting melanin
production. Reishi mushrooms contain Ganoderic acid
which decreases melanin concentration. All these
compounds collectively contribute to reducing the
appearance of dark spots, hyperpigmentation, and promoting
a more even skin tone.

3.5. Hair Growth Stimulation and Scalp Health

Hair health is closely linked to a healthy scalp
environment. Mushroom extracts provide a holistic
approach to haircare by delivering both scalp conditions and
hair follicle vitality. Reishi and Cordyceps, play a vital role
in modulating sebum production and balancing the scalp
microbiome, which helps to reduce dandruff and promote a
healthier environment leading to hair growth.

Cordyceps further contribute to hair growth by enhancing
the micro circulation to the scalp. There is a greater supply
of oxygen, essential nutrients, and growth factors directly to
the hair follicles, which stimulates their activity and
promotes hair growth. Lion’s Mane mushroom contains
compounds which stimulate Nerve Growth Factor (NGF),
playing a significant role in promoting healthy hair follicles.
Cordyceps can also help prevent hair follicle miniaturization
and contribute to the regulation of hormones like DHT,
which are often linked to hair loss. Mushrooms also provide
essential nutrients such as biotin, selenium, and amino acids,
which strengthens the keratin structure of hair strands,
thereby averting breakage and split ends. Mushroom -based
cosmetics act as a holistic solution for overall scalp well
being and hair growth promotion.

Mechanisms Of Action Of Mushroom Bioactives In Skin
And Hair

The following table provides a structured overview of the
key mushroom species discussed above, detailing their
primary bioactive compounds, specific mechanisms of
action, and the resulting cosmetic benefits. This organization
allows for a clear and concise understanding of the scientific
basis behind the efficacy of these natural ingredients.
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Mushroom Species

Key Bioactive Compounds

Specific Mechanism of Action

Cosmetic Benefit

Reishi (Ganoderma
Lucidum)

Polysaccharides, Triterpenes
(Ganoderic acid)

Combat oxidative stress;
Promote collagen synthesis;
Modulate immune response
(decrease cytokine production,
inhibit NF-kB pathway);
Stimulate fibroblast activity;
Regulate sebum production.

Anti- aging, Anti-
inflammatory, Skin
soothing, Improved
elasticity , Wound
healing, Scalp health,
Dandruff reduction.

Tremella (Tremella
Fuciformis)

Polysaccharides (Glucuronic
acid), Xylose, Mannose,
Fucose), Polyphenols
Flavonoids

Attract and retain water(up to
500x its weight); Smaller
molecular size for deeper
penetration; Antioxidant
activity; Anti- inflammatory

Deep hydration, Skin
plumping, Improved
elasticity, Anti- aging,
UV damage protection

Shiitake (Lentinula
edodes)

Kojic Acid, L- ergothioneine,
Polysaccharides, Triterpenes

Inhibits tyrosinase activity(
melanin production); Scavenges
free radicals; Inhibits elastase
activity; Antimicrobial.

Skin brightening,
Hyperpigmentation
reduction, Anti- aging,
Antioxidant, Skin
renewal, Antimicrobial

Adenosine, Beta- glucans

species; Promotes collagen
synthesis; Improves
microcirculation; Reduces
inflammation; Regulates sebum
production; May regulate DHT.

Chaga (Inonotus Superoxide Dismutase (SOD), | Neutralizes free radicals (potent | Potent Antioxidant, Anti-
Obliquus) Polysaccharides, Polyphenols, | antioxidant); Reduces pro- inflammatory, Skin
Betulinic Acid, Melanin inflammatory cytokines; protection, Anti- aging,
Strengthens skin barrier; May Hydration, UV
stimulate collagen synthesis; protection
Provides natural UV defence.
Cordyceps Polysaccharides, Cordycepin, Scavenges reactive oxygen Anti- aging, Antioxidant,

Revitalization, Even skin
tone, Hydration, Scalp
health, Hair growth
stimulation, Dandruff
reduction

Lion’s Mane

Nerve Growth Factor (NGF)
stimulating compounds, Beta-
glucans, Antioxidants

Stimulates nerve growth factor
(NGF); Protects from oxidative
stress

Promotes healthy hair
follicles, Encourages hair
growth, Skin firmness,

Antioxidant

IV. SAFETY

The use of mushroom extracts in cosmetics requires a
thorough understanding of their safety profiles.

4.1. Safety Considerations and Potential Adverse Reactions

Mushroom species which are commonly consumed as
food are considered safe for topical cosmetic use. Mushroom
species such as Ganoderma Lucidum (Reishi) and Pleurotus
Ostreatus (Oyster mushroom) have shown an absence of
toxicity to human skin cells, at relevant concentrations. Only
specific compounds from these extracts permeate the skin,
suggesting that their topical application does not lead to
significant systemic safety concerns.
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The main concern is that mushrooms absorb heavy metals
from the growth environment. This risk can be mitigated
through advanced extraction methods, such as pulsed
electric field ( PEF) technology, which help minimize
contamination. Additionally, while most extracts are benign,
some, particularly at higher concentrations (e.g. Agrocybe
cylindracea ), have been observed to exhibit cytotoxic
effects, underscoring the critical importance of precise dose
consideration in formulations.

Although allergic reactions to edible mushrooms are
uncommon, some species, notably Shiitake, have been
implicated in instances of contact dermatitis when applied
topically.
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This highlights a nuanced aspect of natural ingredients:
while broadly perceived as inherently safer by consumers,
they are not without potential risks. This situation presents a
paradox where natural ingredients, despite their beneficial
properties, require the same rigorous scientific scrutiny for
potential contaminants and adverse reactions as synthetic
compounds. Therefore, comprehensive safety and
toxicological studies, particularly long- term and clinical
investigations, are still needed to fully establish the safety,
stability, and compatibility of mushroom extracts in final
cosmetic products. This ongoing research, coupled with
stringent quality control measures and clear labelling for
potential allergens, is crucial for building consumer
confidence and promoting responsible innovation in the
mycocosmetics sector.

4.2. Sustainable Practices:
Cosmetic Packaging

Mushroom Mycelium in

There is a great influence of mushrooms which extends
beyond their role as active ingredients to their remarkable
potential in sustainable packaging. Mycelium is the root-
like structure of mushrooms which is being used as a
biodegradable, compostable, and recyclable alternative to
conventional plastic and Styrofoam packaging materials.

This mycelium- based packaging is “grown” rather than
manufactured, thus requires less energy in the production
process. It is fully compostable. The mycelium is very
versatile and can be molded into various shapes and sizes,
suitable for a wide range of beauty products. Several
companies including Mushroom material, Evolve Beauty,
use this technology to create packaging for brands such as
Wildsmith, Ffern, and Lush. This holistic approach to “green
beauty”, where environmental responsibility is integrated
across the entire product life cycle, from ingredient sourcing
to packaging disposal.

V. CONCLUSION

It can be concluded that Mushrooms are a vital source of
ingredients which are beneficial for skincare as well as for
haircare. They act as a promising and innovative ingredient
offering multifunctional benefits. Mushrooms act as a
natural and sustainable source of actives equipped with
comprehensive benefits. The various species of Mushrooms
are unique in their own characteristics. The
mechanisms/pathways followed by them are unique in their
own ways. Their antioxidant, anti- inflammatory, hydrating,
brightening, and scalp-supporting properties make them
valuable ingredients for modern beauty formulations. Along
with that, they act as a sustainable packaging material,
strongly aligning with the demand for eco- friendly and
science- backed cosmetic solutions.
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