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Abstract  Mushrooms are valued natural resources with unique nutritional profiles and bioactive components, 
gaining increasing attention in food and pharmaceutical research for their diverse health-promoting effects. This 
study systematically summarizes the latest research progress on mushroom bioactive components, their health 
benefits, and application prospects. A systematic review was conducted using databases including CNKI, PubMed, 
Web of Science, Scopus, and Google Scholar. Mushrooms are rich in polysaccharides, phenols, terpenoids, and 
other bioactive substances, exerting anti-tumor, anti-inflammatory, antioxidant, and immunomodulatory effects. 
They also show potential in regulating blood glucose/lipids and alleviating cardiovascular and neurodegenerative 
diseases, supporting their application in prebiotics, anti-aging formulations, and wound healing materials. 
Mushrooms hold significant potential for health product development. Future research should prioritize efficient 
extraction of active components, in-depth mechanistic analysis, and industrial technology innovation to facilitate 
translation from basic research to practical applications in functional foods and biomedicine. 
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1. Introduction 

Mushrooms, macroscopic fungi of the phyla 
Basidiomycota and Ascomycota, are globally recognized 
as dual food and medicinal resources with remarkable 
nutritional and medicinal value. Structurally, they consist 
of an intricate hyphal network that forms fruiting bodies 
(caps and stipes), lack chlorophyll, and rely on 
saprophytic growth on lignin- and cellulose-rich decaying 
organic matter to acquire nutrients via microbial 
degradation (Figure 1) [1]. In this competitive ecological 
niche, mushrooms have evolved to synthesize diverse 
secondary metabolites as a defense against pathogens [2]; 
these metabolites, together with endogenous bioactive 
compounds, underpin their environmental resilience and 
biological activity. 

Historically, mushrooms have played a pivotal role in 
human nutrition and therapeutics. Chitin, a key fungal cell 
wall component, acts as a valuable dietary fiber with 
additional health benefits, and mushrooms represent an 
abundant natural source of dietary antioxidants that 
mitigate oxidative stress and associated cellular damage. 
Modern research has validated their efficacy in preventing 
and managing multiple disorders, including cancer, 
immune dysfunction, inflammation, diabetes, and 

cardiovascular diseases. Notably, only 10% of the 
approximately 140,000 global mushroom species have 
been taxonomically identified and scientifically 
investigated [3], with merely 700–800 species confirmed 
to possess medicinal properties (e.g., anti-cancer and 
immunomodulatory effects) [4], reflecting immense 
untapped biodiversity and a clear need for further research 
in this field. 

 
Figure 1.The structure of the mushrooms 
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Common edible species, including Agaricus bisporus, 
Lentinula edodes, Pleurotus ostreatus, Volvariella 
volvacea, Pleurotus eryngii, and Flammulinavelutipes, are 
widely consumed worldwide, while certain toxic genera 
(e.g., Inocybe) pose significant health hazards [5]. Since 
the 18th century, advances in cultivation technology have 
driven a thirtyfold increase in the global production of 
cultivated edible mushrooms [6], making them one of the 
most widely cultivated and consumed edible fungi due to 
their rich nutrition, favorable palatability, and inherent 
health-promoting properties. Beyond culinary applications, 
mushrooms are increasingly valorized as functional foods, 
nutritional supplements, and pharmaceutical raw materials. 

Driven by sustained investment in nutritional and 
pharmacological research, as well as product innovation, 
the global mushroom industry holds substantial growth 
potential with far-reaching implications for public health. 
This review comprehensively summarizes the major 
bioactive components of mushrooms, their diverse health 
benefits, and current and future application prospects. It 
aims to further unlock the developmental potential of 
mushroom resources and provide a theoretical basis for 
their high-value utilization in the food, nutrition, and 
pharmaceutical sectors. 

2. Bioactive Constituents 

Mushrooms, recognized for their appealing texture, 
flavor, and medicinal properties, have long served as an 
important component of human diets and healthcare. 
Mushrooms are attractive in terms of nutrient content as a 
great source of carbohydrates, proteins, lipids, vitamins, 
and minerals, with 32-61.4 g/100 g carbohydrates, 13.8-
38.5 g/100 g protein, and 0.4-5.9 g/100 g fat. Moreover, a 
100-gram serving of most mushroom species can provide 
approximately 15-30% of the daily recommended  intake 
of essential vitamins and trace elements [7]. Beyond these 
nutritional components, further phytochemical analysis of 
diverse mushroom species has revealed a variety of active 
chemical components containing in mushrooms, including 
phenolic acids, flavonoids, tannins, pyrogallols, 
triterpenoids, and diterpenoids. The investigation of these 
mushroom-derived nutrients and chemical components 
provides a scientific basis for the development of natural 
product-based strategies for prevention and control of 
human diseases, and underscore the efficacy and feasibility of 
incorporating edible fungi into dietary management programs.  

2.1. Nutrients 

2.1.1. Polysaccharides 
Carbohydrates, composed of carbon, hydrogen, and 

oxygen, are the most abundant organic compounds in 
nature with broad-spectrum chemical structures and 
biological functions. Carbohydrates account for 
approximately 50%-65% of mushroom composition on a 
dry weight basis [8]. Functionally, carbohydrates in 
mushrooms can be divided into two categories: (1) 
Digestible carbohydrates can be absorbed and utilized by 
human body, including monosaccharides, disaccharides, 
and polysaccharides; (2) Indigestible carbohydrates cannot 

be digested by enzymes but contribute to gastrointestinal 
health, such as dietary fiber. The most common 
monosaccharides identified in mushrooms include glucose, 
fructose, galactose, mannose, xylose, rhamnose, ribose, 
and arabinose. Among all carbohydrate forms, 
polysaccharides are the main active ingredients 
responsible for the health benefits of edible and medicinal 
mushrooms.  

In recent decades, mushroom-derived polysaccharides, 
isolated from the fruiting bodies, mycelia, or fermentation 
broths, have attracted increasing attention due to their 
diverse biological activities and unique chemical 
structures. These bioactive polysaccharides can be 
classified into homopolysaccharides (e.g., dextran) and 
heteropolysaccharides that contain two or more different 
types of monosaccharides [9]. The biological activity of 
these mushroom-derived polysaccharides is affected by 
their distinct structural characteristics, including molecular 
weight, monosaccharide composition, water solubility, 
branching pattern, polymer charge, and glycosidic bond 
type [10]. Table 1 provided a summary of representative 
carbohydrates isolated from several important mushroom 
species. 

Table 1. Polysaccharides contained in mushrooms 

Mushroom Polysaccharide References 
Armillaria mellea mannogalactoglucan [11] 
Lentinula edodes β-1,3-glucohexaose [12] 
Pleurotus eryngii (1-3; 1-6)-β-D-glucans [13] 

Pleurotus spp β-glucans [14] 

Boletus edulis 
arabinose, xylose, 
mannose, glucose, 

galactose, and rhamnose 
[15] 

Lactariusquieticolor β-D-glucans 
α-D-galactans [16] 

Hypsizygusmarmoreus, 
Pleurotus ostreatus, 

Pholiotanameko, 
Agrocybecylindracea, 

Hygrophoruslucorum and 
Hericium erinaceus 

heterogalactans [17] 

2.1.2. Proteins 
Besides polysaccharides, proteins and peptides are also 

important nutrients present in mushrooms, contributing to 
their nutritional and therapeutic value. Mushroom-derived 
proteins are highly digestible and exhibit abundant 
biological activities, including fungal immunomodulatory 
proteins (FIPs), ribosomal inactivating proteins (RIPs), 
lectins (glycoproteins), antimicrobial proteins, and 
enzymatically active proteins. Among these, FIPs are a 
novel class of bioactive proteins capable of regulating 
cytokine response. So far, more than 38 FIPs have been 
identified with anti-allergic, anti-inflammatory, anticancer, 
and other biological activities [18]. RIPs are enzymes 
capable of inactivating ribosomes by specifically 
removing one or more adenosine residues from rRNA [19]. 
Another mushroom-isolated proteins, lectins, existing in 
the caps, stems, and hyphae of mushrooms, are defense 
proteins blocking attacks by insects or fungi [20]. They 
are non-immune-derived carbohydrate-binding proteins 
(glycoprotein) that specifically binds cell surface 
carbohydrates to induce cell agglutination [21]. The 
binding specificity of lectins with surface glycan 
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fragments determining their biological function and 
therapeutic applications. 

Proteins in mushrooms are essential for metabolism 
regulation, intercellular communication, transport, and 
structural maintenance. When incorporated into the human 
diet, mushroom proteins are nutrient-rich alternatives to 
conventional protein sources. Numerous studies have 
shown that mushroom-derived proteins contain a complete 
amino acid profile, often exceeding nutritional value of 
proteins found in milk, meat, and eggs [22]. Hence, 
mushrooms are increasingly recognized as a sustainable 
and functional source of dietary protein with added health-
promoting properties. 

2.1.3. Lipids 
Lipids represent a critical form of energy storage in 

mushrooms. Their content in mushrooms is relatively low, 
usually ranging from 0.1% to 16.3% of dry weight, 
allowing mushrooms to be a low-fat healthy food [23]. 
Approximately 52–87% of the lipids in mushrooms are 
unsaturated fatty acids, primarily including oleic acid and 
linoleic acid. Linoleic acid is an essential fatty acid 
necessary for health and is known for its anti-cancer effect, 
which cannot be synthesized endogenously due to the 
absence of enzyme omega-3 desaturase in humans [24]. 
Studies have found that L. edodes contained high levels of 
linoleic acid, further supporting its classification as 
functional foods for cancer prevention. Besides 
unsaturated fatty acids, mushrooms also contain moderate 
amounts of saturated fatty acids, such as palmitic acid and 
stearic acid [25].  

2.1.4. Vitamins and Minerals 
Mushrooms represent an excellent source of vitamins 

and minerals with high nutritional value. The vitamin 
profile of mushrooms includes riboflavin, thiamine, 
tocopherols, ascorbic acid, niacin, folic acid, vitamin D2, 
and provitamin D2. Mushrooms have also been reported to 
contain fairly high levels of the provitaminergosterol, and 
are considered the only non-animal natural source of 
vitamin D [26]. The high content of vitamin B12 in certain 
mushroom species is comparable to that in beef, fish, and 
liver, thus allowing mushrooms to be an alternative source 
of this crucial nutrient for vegetarians [27]. 

Besides vitamins, mushrooms also contain high levels 
of potassium, phosphorus, and magnesium, moderate 
amounts of calcium, and low amounts of sodium, zinc, 
iron, and copper [28]. Notably, mushrooms are free of 
cholesterol, helpful for preventing atherosclerotic 
cardiovascular disease. Compared to many other 
vegetables, their low sodium and high potassium content 
makes them particularly suitable for individuals managing 
hypertension [29]. Moreover, mushrooms are also a 
dietary source of selenium, a trace element important for 
human nutrition and health [30]. Overall, the abundant 
vitamins and minerals in mushrooms enhance their profile 
as both a nutritious food and a functional ingredient with 
potential health benefits.  

2.2. Chemical Components 

2.2.1. Phenols 

Phenolic compounds are a diverse group of secondary 
metabolites widely distributed in mushrooms, including 
phenolic acids, flavonoids, tannins, and pyrogallols. 
Among them, phenolic acids and flavonoids are the most 
abundant and well-studied subclasses. Phenolic acids 
commonly identified in mushrooms include caffeic acid, 
p-coumaric acid, gallic acid, cinnamic acid, 
protocatechuic acid, and ferulic acid [31], among which 
chlorogenic acid, gallic acid, and protocatechuic acid are 
strongly related to the antioxidant capacity of phenolic 
acids [32]. These phenolic acids are prevalent in the 
widely consumed mushroom species, including A. 
bisporus, L. edodes, and P. ostreatus [33]. In addition to 
phenolic acids,flavonoids are another major group of 
naturally occurring phenolic compounds found in 
mushrooms, which exist in nature in the form of 
glycosides or aglycones. Edible mushrooms contain a 
variety of flavonoids, including catechins, myricetin, 
emodin, mulcetin, hesperetin, naringenin, formomemerin, 
biocatechins, resveratrol, quercetin, catrogallol, rutin, and 
kaempferol. Table 2 provided a summary of the major 
polyphenols identified in mushrooms. 

Table 2. Phenols identified in mushrooms 

Mushroom Phenols References 

Flammulinavelutipes 
gallic acid, chlorogenic 
acid, ferulic acid, rutin 

and quercetin 
[34] 

Lentinus crinitus p-hydroxybenzoic and 
cinnamic acids [35] 

Meripilus giganteus Karst 
p-Coumaric acid, p-
hydroxybenzoic and 

cinnamic acids 
[36] 

Phlebopus colossus 

gallic acid, resorcinol, 
catechol, ellagic acid, 

vanillin, acetyl salicylic 
acid, benzoic acid, 
salicylic acid and 

quercetin 

[37] 

Polyporus squamosus p-hydroxybenzoic acid 
and p-coumaric acid [38] 

Russulapseudocyanoxantha 
p-coumaric acid, 

cinnamic acid and 
hydrogallopallone 

[39] 

Pleurotus ostreatus, 
Macrolepiota procera, 
Boletus impolitus and 

Agaricus bisporus 

p-hydroxybenzoic, p-
coumaric and cinnamic 

acids 
[40] 

2.2.2. Terpenoids 
Higher basidiomycetes, particularly mushroomis an 

extremely important source of bioactive terpenoids, a class 
of unsaturated hydrocarbon compounds with wide-ranging 
health benefits. Terpenoids can be typically classified into 
monoterpenoids, sesquiterpenoids, diterpenoids, triterpenoids, 
and polyterpenoids. Until now, diverse structurally  
distinct terpenoids, including triterpenoids,diterpenoids, 
triterpene,lanostane-type triterpene, 4, 5-secolanostanes 
triterpenes, and 24-methylene lanostane, have been isolated 
from mushrooms [41]. Among all these mushroom-
derived terpenoids, triterpenoids are the most reported 
class, which are primarily isolated from various mushroom 
species, including Inonotus obliquus, Fomitopsisbetulina, 
Astraeus asiaticus, andGymnopilusorientispectabilis [42,43]. 
Triterpenoids are compounds possessing a carbon skeleton 
formed from 6 isoprene units, often serving as precursors 
to steroids and exhibiting notable health benefits.  
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Two unprecedented triterpenes, compounds 1 and 2, 
possessing a unique 6/6/6/5/6 scaffold, were isolated from 
the fruiting bodies of the mushroom Ganoderma australe 
[44]. Three novel meroterpenoids, compounds3-5, were 
isolated from the basidiomycete Clitocybe clavipes, 
among which clavipine A (compound 3) exhibited 
significant antiproliferative activity against HepG2 and 
A549 cell lines [45]. Moreover, five previously 
undescribed guanacastane diterpenoids, compounds 6-10, 
were obtained from cultures of Psathyrellacandolleana, 
with compounds 6-8 exhibiting notable antibacterial 
activity [46]. The chemical structures of compounds 1-10 
were presented in Figure 2.  

 
Figure 2.Chemical structures of compounds 1-10 

2.2.3. Sterols 
Among the sterols identified in mushrooms, the 

predominant components include lanosterol, ergosterol, 
and ergosterol peroxide, with ergosterol being the most 
abundant and characteristic sterol of mushroom cell 
membranes. High levels of ergosterol were found in 
mushroom species such as A. bisporus, L. edodes, P. 

ostreatus and Grifola frondose[47]. Ergosterol is of 
particularly value as a dietary precursor of vitamin D₂ and 
as a natural antioxidant. In fungi, it plays a fundamental 
role by stabilizing cell membrane fluidity, supporting 
protein function, regulating intracellular transport, and 
thereby maintaining the integrity of fungal cell membrane 
structure [48].  

Beyond its physiological role in fungi, ergosterol has 
attracted much attention for its pharmacological activities, 
including anti-cancer, anti-inflammatory, and antioxidant 
activities. Notably, its anti-inflammatory potency has been 
reported to exceed that of the nonsteroidal anti-
inflammatory drug indomethacin [49]. Ergosterol exists in 
mushrooms in both free and esterified forms, and upon 
ultraviolet light exposure undergoes a photolytic reaction 
to yield ergocalciferol precursors (vitamin D₂) [50]. This 
process highlights mushrooms as a rare non-animal 
dietary source of vitamin D₂, significantly enhancing their 
nutritional value for vegetarians and vegans. It is also 
worth noting that the amount of ergosterol in mushrooms 
is dynamic, decreasing with mushroom maturation, and at 
the same growth stage, being higher in the cap than that of 
the stalk [51].  

2.2.4. Alkaloids 
Alkaloids are a broad class of basic, nitrogen-

containing natural products, and numerous types with 
different structures and biological properties have been 
found in mushrooms. These include β-carboline alkaloids, 
pyrroloquinoline alkaloids, pyrroles, indoles, and 
miscellaneous alkaloids [52]. Among them, psilocybin, a 
phosphorylated indole alkaloid that naturally occurs in 
“magic” mushrooms (genus Psilocybe), is one of the most 
studied indole metabolites in mushrooms. Psilocybin is 
considered a naturally occurring hallucinogen, and in 
recent years, psilocybin has been found to have significant 
effects in the treatment of a variety of mental disorders, 
especially in the treatment of depression [53], and has 
become a promising mental health treatment. 

Table 3 lists the new compounds isolated from 
mushrooms over the past five years, along with their 
corresponding pharmacological activities. 

Table 3. New compounds isolated from mushrooms and their pharmacological activities 

Mushroom New compound pharmacological activities References 
Buglossoporusquercinus Polyporenic acids N-R，five novel 24-methylene 

lanostane triterpenes 

Efflux pump inhibitory [54] 

Chlorophyllum 
molybdites 

Meyeroguilline E Reversal activity against MES-SA, MES-
SA/DX5, HCT15, and HCT15/CL02 human 

cancer cells 

[55] 

Coprinus comatus 2,4-dihydroxy-6-methylbenzaldehyde Suppression of anthracnose disease 
 

[56] 

Coprinus comatus A novel polyketide harboring a rare 3,3a,9,9a-
tetrahydro-1H-furo[3,4-b]chromen-1-one skeleton 

 

Antifungal [57] 

Entolomaclypeatum One new A-nor B-aromatic C28 steroid Anti-inflammatory activity [58] 
Hericium erinaceus Two novel diterpenes, 16-carboxy-13-epi-

neoverrucosane and Erinacine L 
Neuroprotective and anti-neuroinflammatory 

properties 
[59] 

Hericium erinaceus Hericium VN Against brain tumor cell [60] 
Hypholomacapnoides 

819 
Capnoidones A-G and capnoidols A and B Antibacterial activity [61] 

Neonothopanusgardneri (8E,10E,12S,13S)-12,13-dihydroxy-7-oxo-
octadeca-8,10-dienoic acid and (7S,8S,9E,11E)-

7,8-dihydroxy-13-oxo-octadeca-9,11-dienoic acid 

Anthelmintic agents [62] 

Omphalotus japonicus Omphalotols A and B Anti- Helicobacter pylori [63] 
Pleurotus ostreatus 4,6-dimethoxyphthalide Against plant pathogenic microorganisms [64] 
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5,7-dimethoxyphthalide 
3-hydroxy-3-methyloxindole 

Pleurotus ostreatus Pleuropyronine Suppress bacterial biofilm formation [65] 
Sarcomyxa edulis One new highly degraded sterol and one new β-

carboline alkaloid 
Anti-inflammatory activity [66] 

Tricholomapardinum Tricholopardins C and D Inducing MCF-7 cell apoptosis [67] 

 
Figure 3. Health benefits of mushrooms 

3. Health Benefits 

Mushrooms have abundant biological activities, and 
their health benefits have attracted extensive attention. 
Comprehensive research has focused on the active 
ingredients present in mushrooms, revealing their 
potential in anti-cancer, immunomodulatory, antioxidant, 
anti-inflammatory, antibacterial, anti-fatigue, anti-allergic, 
and anti-depressant. Comprehensive investigation of their 
beneficial properties deepens our understanding of 
mushroom bioactivity and supports their application as a 
scientific basis for the development of new drugs and 
functional health supplements. Figure 3 summarized the 
health benefits of mushrooms and their bioactive 
constituents. 

3.1. Anti-cancer 
Mushrooms have demonstrated excellent anti-cancer 

property against diverse types of cancer. They can inhibit 
cancer growth and improve the quality of life in cancer 
patients during and after conventional therapies. A review 
of clinical investigations indicated that patients taking 
medicinal mushrooms experienced improvements in mood, 
physical state, sleep quality, and reduced side effects of 
conventional chemotherapy [68]. Moreover, the 
combination of mushroom-derived extracts with 
conventional chemotherapeutic agents or other natural 
bioactive compounds exhibited synergistic effects, 
enhancing therapeutic efficacy while reducing treatment-
related adverse effects. The accumulating evidence 
supports the potential of mushrooms and their isolates 
against various types of cancer, providing preliminary 
evidence for the potential application of mushrooms in 
cancer prevention and therapy. 

3.1.1. Lung Cancer 
Clinical studies and practical experience have shown 

that polysaccharide K (PSK), a bioactive polysaccharide 

derived from Coriolus versicolor, could improve the 
immune system in lung cancer patients, reduce tumor-
related symptoms, and prolong survival period [69]. 
Besidespolysaccharides, peptides extracted from L. 
edodes exhibited a certain toxic effect against a variety of 
human lung cancer cells with low IC50 values. Moreover, 
BEAP, a protein isolated and purified from Boletus, 
exhibited anti-lung cancer activity via triggering apoptosis, 
cell cycle arrest, and inhibition on the proliferation of 
A549 cells in vitro [70]. Pleuroferrin, a novel protein 
isolated from Pleurotus ferulae, has also demonstrated 
anin vitro anti-cancer effect against non-small cell lung 
cancer, highlighting the therapeutic potential of 
mushroom-derived proteins in lung cancer prevention and 
therapy [71]. 

3.1.2. Breast Cancer 
Many mushroom species have demonstrated promising 

anti-breast cancer activity. A novel medicinal mushroom 
mixture composed of Agaricus blazei, Grifola frondosa, 
and L. edodes and a medicinal mushroom mixture rich in 
β-glucan exhibited excellent antitumor properties in mice 
transplanted with triple negative breast cancer cells 4T1 
[72,73]. Clinical studies further reported that β-glucan 
improved the quality of life of breast cancer patients 
undergoing chemotherapy. A specific β-glucan, linear 
(1→6)-β-D-glucan (B16), isolated from A. bisporus 
andplasma-treated mushroom extracts demonstrated dual 
anti-cancer effect in breast cancer cells. B16 combined 
with doxorubicin exhibited a synergistic effect that 
reduced the viability of breast cancer cells MDA-MB-231 
by 31% compared to doxorubicin alone [74]. Moreover, A. 
bisporus exhibited therapeutic potential for 7, 12-
dimethylbenzo[a]anthracene (DMBA)-induced breast 
cancer [75].  

3.1.3. Prostate Cancer 
A cytotoxic study revealed that the ethyl acetate 

extracts from P. ostreatus and Pseudobasidiumussuriensis 
exhibited an inhibition on cell proliferation of prostate 
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cancer cells PC-3, with inhibition rates of 99.45%-92.82% 
at concentrations of 520-530 μg/mL [76]. In clinical trials, 
oral administration of A. bisporus powder reduced 
circulating levels of prostate-specific antigen in patients 
with biochemically recurrent prostate cancer [77]. At the 
molecular level, a polysaccharide extracted from L. 
edodes could effectively inhibit the growth of prostate 
cancer by targeting thetumor microenvironment. It 
regulated the function of prostate cancer-associated 
fibroblasts (CAFs) by activating the TLR4-NF-κB 
pathway and thereby interfering CAF-mediated 
immunosuppression [78]. Another study found a 
synergistic interaction of lovastatin and extract of 
Antrodia camphorate enhanced cytotoxicity against PC-3 
cells, indicating the potential for combination therapies 
using mushroom-derived extracts and conventional 
therapeutic drugs [79]. 

3.1.4. Brain Cancer 
The most common and aggressive brain cancer in adults 

is glioblastoma (GBM), in which mushroom-derived 
extracts exhibit great anticancer activity. In vitro studies 
using human glioblastoma cell linesU87MG and LN-18 
demonstrated that mushroom extracts inhibited cell 
proliferation, induced apoptosis, arrested the cell cycle at 
the sub-G1 or G2/M phase, and inhibited 
metalloproteinase activity. In a survey of mushrooms, L. 
edodes and Tricholoma matsutake showedthe strongest 
anti-glioma potential [80]. Lentinan (LNT), a potent 
molecule from L. edodes, has been identified as a highly 
effective agent against GBM. Cell studies using U87MG 
revealed a strong anti-GBM effect of LNT by reducing 
cell viability and promoting apoptotic cell death. 
Moreover, LNT exhibited excellent biocompatibility and 
stability, making it a promising candidate for the treatment 
of GBM [81]. 

3.1.5. Other Cancer Types 
Besides, mushroom-derived extracts have shown 

promising potential in the therapy of various digestive 
system malignancies. The β-glucan fraction isolated from 
L. edodes exhibited anti-cancer activity against colon 
cancer cells [82]. PSK therapy has demonstrated the 
ability to enhance anti-cancer immunity in gastric cancer 
[83]. Another study revealed inhibitory activity of 
Auricularia auricula-judae in gastric cancer cells, 
particularly in patients with stage IIb gastric cancer [84]. 
As to oral health, a crude extract of A.blazei induced 
apoptosis of oral cancer cells CAL-27 [85]. Moreover, 
medicinal mushrooms G. frondosa, L. edodes, and 
F.velutipes have shown significant anti-cancer activity 
against cervical cancer [86]. In hepatocellular carcinoma, 
Letinouspolysaccharide-1, a homogeneous water-soluble 
flake polysaccharide extracted and purified from Boletus, 
exhibited notable anticancer efficacy in vitro [87]. 
Additionally, polysaccharides isolated from F.velutipes 
were found to elevate the activity of immune cells and 
enhance immune-mediated attack on kidney cancer in 
vivo [88]. Recent studies have also indicated therapeutic 
potential of mushrooms against skin cancer, esophageal 
cancer, blood cancer, and multiple myeloma [89,90]. 
Overall, these collective findings reveal the anti-cancer 

potential of mushrooms, indicating their potential as 
natural adjuncts or leads for anticancer agent development.  

3.2. Immunomodulation 
Recent studies have shown that mushroom-derived 

extracts exhibited extensive effects on immune function. 
Polysaccharides extracted from mushrooms, including β-
D-glucan, polysaccharide-peptides, and polysaccharide-
proteins, are considered host defense enhancers or 
biological response modulators. For instance, the alkali-
soluble β-glucan extracted from P.eryngii has been shown 
to improve spleen lymphocyte proliferation, enhance NK 
cell activity, and increase the phagocytic capacity of 
abdominal phagocytes, thus promoting host immune 
responses in preclinical models [91]. Moreover, consuming 
a diet supplemented with β-glucan could improve immunity 
in cancer patients and reduce symptoms related to upper 
respiratory tract infections, seasonal allergies, osteoarthritis, 
and obesity-related comorbidities [92]. Current research has 
supported a dual role of β-glucan functioning as an immune 
initiator during pathogen challenge and as a modulator that 
restores immune response post-infection [93]. Additionally, 
studies indicated potent and complex immunomodulatory 
potential of P.eryngii and Hericium erinaceusdue to their 
rich diversity of polysaccharides and proteoglycans [94,95]. 

Besides polysaccharides, other mushroom-derived 
compounds, including terpenes and terpenoids, lectins, 
and FIPs, also exhibited strong immunomodulatory 
activity. For instance, the secondary metabolite lectins 
purified from P. ostreatus notably enhanced 
immunogenicity through modulation of cellular and 
humoral immunity [96]. Moreover, L. edodes could 
inhibit the proliferation of cancer cells and enhance the 
immune system [97]. Interestingly, in an ethanolic extract 
of Rubinoboletusballouii, endemic to the forests of 
Yunnan, researchers identified two novel 
immunosuppressive compounds 1-ribofuranosyl-s-triazin-
2(1H)-one and pistillarin, which might serve as new 
molecular scaffolds for immunomodulatory agent 
development [98]. These studies unfolded mushrooms to 
be a valuable source of immunomodulatory agents, 
offering natural, safe, and accessible approach to 
improving health. 

3.3. Anti-inflammation 
Inflammation is a physiological response of the body 

triggered by tissue injury, infection, or irritation, which 
serves to scavenge harmful substances, repair damaged 
tissue, and restore tissue function. However, extensive or 
prolonged inflammation can lead to the progression of 
many diseases. Mushroom extracts have been shown to 
exhibit significant anti-inflammatory effect, with evidence 
indicating that their bioactive components could 
significantly reduce inflammatory mediators. 
Polysaccharides from edible mushroomswere shown to 
increasepancreatic β cell mass and alleviate β cell disorder 
through anti-inflammatory activity [9]. Bioactive 
compounds extracted from Dictyophoraindusiata were 
found to exhibit anti-inflammatory activity via inhibition 
of pro-inflammatory cytokines [99]. Similarly,  
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polysaccharide-rich extract from Antrodiacinnamomea 
exhibited anti-inflammatory activity by inhibiting IL-6 
secretion in lipopolysaccharide (LPS)-stimulated 
RAW264.7 macrophages [100]. Furthermore, Pleurotus 
citrinopileatus, commonly known as golden mushroom, 
exhibited anti-inflammatory property and showed 
potential againstinflammatory diseases [12].  

3.4. Antioxidant 
Antioxidants are beneficial in eliminatingreactive 

oxygen species (ROS), thereby protecting biological 
systems from oxidative injury. Mushrooms represent a 
rich source of natural antioxidants, offering both 
nutritional and therapeutic benefits by reducing oxidative 
stress. The antioxidant activity of mushroom-derived 
compounds has been extensively studied, and their effects 
included inhibiting lipid peroxidation, reducing human 
low-density lipoprotein and malondialdehyde, and 
scavenging free radicals [9]. Polysaccharides extracted 
from mushrooms are particularly notable for their 
extensiveantioxidant activity. For instance, isogalactan 
isolated and purified from mushrooms had potential to be 
an antioxidant, as evidenced by its strong reducing power 
and free radical scavenging ability [17]. Specific 
proteoglycans isolated from P. ostreatus and L. 
edodescomposited polysaccharide (LECP) were also 
found to exhibit excellent antioxidant capacity [101,102]. 
Moreover, LNT has been reported to protect bovine 
mammary epithelial cells (BMEC) from LPS-induced 
injury by reducing ROS production [103]. 

Besides polysaccharides, mushrooms contain numerous 
compounds withantioxidant properties, including 
antioxidant enzymes, reductive coenzymes, phenols, and 
amino acid derivatives. Phenolic biomolecules, widely 
distributed in edible mushrooms, exhibited excellent 
antioxidant activity as they were natural substrates for 
oxidases [104,105]. Ergothioneine, a sulfur-containing 
amino acid derivative almost exclusively in mushrooms, 
has been identified as a dietary antioxidant with 
cytoprotective capacity. Similarly, ergosterol exhibited 
antioxidant property by inhibiting lipid peroxidation and 
reducing intracellular ROS levels [51]. Collectively, 
mushrooms represented a potent source of key 
antioxidants that could reduce oxidative stress, improve 
human health, and enhance quality of life, and hold great 
promise for applications in functional foods,nutraceuticals, 
and preventive medicine. 

3.5. Antibacterial and Antiviral Activities 

3.5.1. Antibacterial Activity  
The morbidity and mortality of infectious diseases 

caused by bacteria and viruses are rising globally, 
accompanied by rising antimicrobial resistance. Novel and 
excellent solutions, especially bioactive ingredients 
derived from natural sources, have attracted increasing 
attention. In this context, mushrooms have garnered 
considerable interest due to their abundant content of 
bioactive ingredients with broad-spectrum antimicrobial 
capacity against diverse bacteria and fungi [106]. L. 
edodes exhibited strong antimicrobial efficacy against 

both Gram-positive and Gram-negative bacteria, 
particularly, its ethyl acetate extract exhibited the highest 
antibacterial efficacy [107]. Another study has shown that 
the extract of Tricholosporumgoniospermum also 
exhibited strong antibacterial activity against a range of 
pathogens [108]. Furthermore, medicinal mushroom 
extracts are known for their activity against drug-resistant 
bacteria, including Methicillin-susceptible Staphylococcus 
aureus (MSSA) and Methicillin-resistant Staphylococcus 
aureus (MRSA).  

3.5.2. Antiviral Activity 
In addition to antibacterial efficacy, mushrooms also 

exhibit antiviral potential. A study demonstrated 
protective capacity of polysaccharides CLNT (crude 
lentinan) on the intestinal microbiota and immune barrier 
of Oncorhynchus mykissinfected with infectious 
hematopoietic necrosis virus (IHNV). CLNT exerted its 
antiviral effect by enhancing the intestinal immune barrier 
and regulating the intestinal microbiota and short-chain 
fatty acids (SCFAs) metabolism in O. mykiss [109]. 
Likewise, dietary supplementation with A. bisporus 
enhanced the innate immune response to bacterial and 
viral infections by elevating NK cell activity, promoting 
dendritic cell maturation, and decreasing pro-
inflammatory cytokine production [110]. Moreover, 
flavonoids derived from mushrooms have shown strong 
antiviral activity against diverse viruses, including 
influenza A and B, encephalitis virus, dengue virus type-
2,HCV, HBV,HIV-1,enterovirus A71,and poliovirus [111]. 

3.6. Anti-fatigue 
Mushrooms have significant anti-fatigue potential 

owing to their rich profile of nutrients and bioactive 
compounds, such as polysaccharides, proteins, vitamins, 
minerals, and dietary fiber [112]. The combined action of 
these bioactive components contained in edible and 
medicinal mushrooms might help support physiological 
homeostasis, maintain metabolic function, and reduce 
fatigue. Mushroom-derived polysaccharides have been 
shown to relieve fatigue by improving muscle function, 
enhancing antioxidant activity, regulating blood glucose 
level, and modulating immune and hormonal response. 
Additionally, adenosine, a purine nucleoside present in 
mushrooms, has shown an inhibitory effect on platelet 
aggregation, thereby promoting blood circulation and 
reducing fatigue [113]. Moreover, polysaccharide-protein 
complexes, polysaccharide-peptide conjugates, 
triterpenoids, phenols, and flavonoids isolated from 
mushrooms also exhibited anti-fatigue properties by 
scavenging free radicals, modulating inflammation, and 
enhancing energy metabolism [114]. 

3.7. Antidepressant Study 
Mushrooms are valuable daily dietary sources with 

potentially multidirectional antidepressant activity [115]. 
The most well-known constituent is psilocybin, a naturally 
occurring hallucinogen isolated fromPsilocybe species 
that holds great promise for treating depression and other 
mental health conditions [116]. A related compound,  
 

 



140 Journal of Food and Nutrition Research  

norbaeocystin, has demonstrated overlapping therapeutic 
potential with psilocybin but lacks hallucinogenic 
property,making it a promising alternative for clinical use 
with fewer psychotropic side effects [117]. Additionally, a 
medicinal mushroomH.erinaceus has been shown 
antidepressant potential by enhancing the BDNF-TrkB-
CREB signaling pathway, promoting neurogenesis, and 
reducing neuroinflammation [118]. Coumaric acid (p-CA), 
a phenolic acid present in mushrooms, exhibited 
therapeutic potential for patients with depression. In a 
corticosterone (CORT)-induced mouse model, p-CA 
significantly attenuated CORT-induced depressive-like 
behavior and memory deficits by regulating of a variety of 
targets and signaling pathways [119]. 

3.8. Anti-diabetes Mellitus 
Mushrooms are considered an ideal food for the 

prevention and management of hyperglycemia, primarily 
due to their high protein and dietary fiber content, coupled 
with low fat content [120]. In addition to their nutritional 
profile, mushrooms have attracted attention as a promising 
source of natural medicines with anti-diabetic property. 
Mushroom polysaccharides, particularly β-glucans, have 
been shown to exhibit strong hypoglycemic effect by 
decreasing triglycerides, improving insulin resistance, and 
reducing cholesterol and blood glucose levels, making 
them viable candidates for the development of functional 
foods or adjunct therapies for diabetes [121,122]. 
Moreover, terpenoids and vitamin D present in 
mushrooms also played vital roles in controlling diabetes 
via modulating glucose metabolism and insulin sensitivity 
[123]. Many mushroom species have demonstrated 
particularly promise in decreasing blood glucose level and 
relieving diabetes symptoms. For instance, polysaccharides 
extracted from both the fruiting bodies and mycelium of the 
cultivated edible fungus P.eryngii demonstrated significant 
hypoglycemic activity [124]. Similarly, C.comatus 
mycelium polysaccharides (CMP) could improve insulin 
resistance and enhance energy metabolism in a mouse 
model of diabetic nephropathy [125]. 

3.9. Anti-cardiovascular Diseases (CVDs)  
Mushrooms possess a high linoleic acid/linolenic acid 

ratio, which contributes to improved heart function and 
reduced risks of arterial thrombosis and hypertension  
[126]. This lipid profile, combined with the presence of 
bioactive constituents including ergosterol, polyphenols, 
terpenes, polysaccharides, and proteins, rendered 
mushroom a valuable functional food for CVDs 
prevention. Ergosterol, a sterol present in mushroom 
membranes, along with ergosterol peroxides, has 
demonstrated cholesterol-reducing property, thereby 
contributing to CVDs prevention [50]. Another bioactive 
compound, ergothioneine (EGT) could accumulate rapidly 
in the heart tissue after external ingestion, and higher 
circulating level of EGT reduced CVDs-related mortality 
and reduced the risk of cardiovascular disease [127]. 
Crude aqueous extract of Pleurotus griseus abundant in 
EGT has been shown to protect human aortic endothelial 
cells from hydrogen peroxide-induced oxidative stress 
[128]. Moreover, King bolete mushroom protein 

hydrolysate (KBMPH) notably inhibited angiotensin Ⅰ-
converting enzyme activity, and novel peptides further 
extracted from KBMPH were considered as natural 
alternatives to synthetic antihypertensive drugs, with 
potential applications in nutraceuticals and functional 
foods [129]. 

3.10. Anti-neurodegenerative Diseases (NDs) 
Alzheimer's disease (AD) and Parkinson's disease (PD) 

are the most typical and prevalent NDs, and their common 
characteristics are central nervous system dysfunction and 
a wide range of clinical manifestations [130]. Nowadays, 
NDs have become a major challenge in the field of public 
health. Fortunately, recent studies have highlighted the 
neuroprotective property of mushrooms and their active 
ingredients as promising intervention agents for 
combating neurodegeneration. Studies have shown that 
mushrooms could delay neurodegeneration, where 
mushroom extracts could reduce β-amyloid-induced 
neurotoxicity by clearing abnormal protein deposits, 
inhibiting acetylcholinesterase activity, and modulating 
neuroinflammation [131].  

3.10.1. Anti-AD Activity 
Existing evidence demonstrates that mushroom-derived 

metabolites can combat pathological processes of AD.A 
key feature in AD pathogenesis is the vicious cycle 
between oxidative stress and Aβ/tau proteinopathies. In 
this context,A. bisporusshowed potential for AD 
intervention by reducing oxidative stress markers in brain 
tissue [132]. Likewise, β-glucanisolated fromL. 
edodescould regulate the gut-brain axis, prevent high-fat 
diet-induced cognitive impairment, and mitigate Aβ 
peptide toxicity, thus delaying the progression from mild 
cognitive impairment to AD [133]. In another study, the 
neutral polysaccharide BEP2 isolated from the fruiting 
body ofBoletusspecies significantly improved learning  
and memory function in APP/PS1 transgenic mice,  
achieving triple effects of Aβ plaque clearance,  
neuro-inflammation inhibition, and neuronal protection 
[134]. H.erinaceusdeserved particular attention for its 
neuroprotective capacity, which was shown to effectively 
alleviate hippocampal oxidative stress and inflammation, 
ameliorate neuronal degeneration, and improve behavioral 
abnormalities in AD animal models [135]. Preclinical and 
clinical studies further confirmed thatH.erinaceusextract 
could significantly improve cognitive dysfunction and 
delay disease progression of AD, accompanied by its 
memory-enhancing effects offering new nutritional and 
therapeutic possibilities for AD patients [136]. 

3.10.2. Anti-PD Activity 
PD, another prevalent neurodegenerative disorder, is 

characterized by the progressive loss of dopaminergic 
neurons in the substantia nigra of the midbrain [131]. In 
recent years, studies have highlighted the neuroprotective 
potential of mushrooms, particularly H.erinaceus, 
bioactive components and the mycelium of which have 
demonstrated significant neuroprotective property. In an 
MPTP (1-Methyl-4-phenyl-1,2,3,6-tetrahydropyridine)-
induced PD mouse model, a mushroom isolate erinacine A 
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could effectively reduce neurotoxicity, enhance the anti-
apoptotic ability of neurons, and inhibit neuronal cell 
death through dual modulating the PAK1 / AKT / 
LIMK2/MEK and Cofilin survival pathway, and 
simultaneously inhibiting the cell death pathway [137]. 
BesidesH. erinaceus, medicinal fungi G. frondosa has 
shown promise, where its extract significantly ameliorated 
dopaminergic neuron degeneration by modulating the 
oxidative stress pathway in a melanogaster PD model 
[138]. These findings supported the potential of 
mushrooms as a natural, multi-modal strategy for 
protection of neuronal health. 

3.11. Regulation of Intestinal Microbiota 
Numerous mushroom polysaccharides have been 

demonstrated to modulate microbiota composition and 
exhibit anti-inflammatory activity, thus contributing to 
intestinal homeostasis. For instance, soluble dietary fiber 
fromL. edodescould inhibit pathogenic bacterial 
proliferation and meanwhilepromote colonizationof 
beneficial bacteria. This microbiota remodeling was 
directly linked to the regulation of SCFAs metabolism, 
which was critical for gut health and immune modulation 
[139]. Likewise, polysaccharides from P.eryngiicould 
improve the intestinal microenvironment through 
facilitating interactions among SCFAs production, the 
intestinal mucosal barrier, and intestinal epithelial cells 
[140]. In a dextran sodium sulfate-induced ulcerative 
colitis model, A. bisporuspolysaccharides (ABP) and their 
purified components exhibited dose-dependent therapeutic 
effects by increasing probiotic abundance and  
inhibiting pathogenic bacterial populations [141]. 
Notably,Boletuspolysaccharide (BAP) was particularly 
known for its intestinal mucosal protective effect via 
intestinal mucosal repair, tight junction reinforcement, and 
pro-inflammatory factors inhibition [142]. Moreover, 
polysaccharide fromF.velutipescould elevate cecal SCFAs 
levels and regulate theFirmicutes/Bacteroidetes 
ratio,demonstrating significant protective efficacy in 
various intestinal injury models [143]. 

3.12. Regulation of Lipid Metabolism 
As natural functional foods, mushrooms and their 

bioactive components have demonstrated potential in 
metabolic regulation. Mushrooms appear to regulate lipid 
metabolism throughmultiple mechanisms, including 
inhibition of intestinal cholesterol absorption, suppression 
of hepatic cholesterol synthesis, and regulation of the 
peroxisome proliferator-activated receptor signaling 
pathway. Of particular note is the bioactive 
polysaccharides from P.eryngii, whichhas shown to 
significantly improve glucose tolerance and regulate lipid 
metabolism in high-fat diet mice [144]. Moreover, these 
polysaccharides fromP.eryngiiwere reported to achieve 
dual metabolic regulation benefits by inhibiting abnormal 

adipose tissue hyperplasia and simultaneously increasing 
cecal SCFAs levels [124]. Additionally, supplementation 
with β-glucan/ergosterol complexes in both mice and 
equine models has been shown to significantly reduce 
serum cholesterol [145]. It was reported that β-glucan and 
ergosterolexerted anti-hypercholesterolemic effect by 
effectively inhibiting adipogenesis-related genes and 
enhancing production of SCFAs [146].  

3.13. Other Health Benefits 
The biological activity of mushroom-derived secondary 

metabolites has demonstrated important potential in 
multiple nutritional and medical fields.These 
metaboliteshave shown significant protective effect 
against liver dysfunction. Extracts fromL. edodes, rich in 
vitamin D, notably attenuated liver damage in immune-
mediated mouse hepatitis [147]. Likewise, P.eryngii 
significantly mitigated disease severity in a high-fat diet-
induced nonalcoholic fatty liver disease [144]. In a CCl4-
induced liver injury model, LNT has demonstrated 
protective effect against hepatocyte degeneration, necrosis, 
and inflammatory infiltration [148]. Moreover, water-
soluble polysaccharides fromC.comatusdelayed liver 
fibrosis progression [149]. A novel antioxidant 
polysaccharide G-1 isolated fromPleurotus abalonushas 
also been identified as a promising functional food 
ingredient for liver health due to its remarkable 
antioxidant and hepatoprotective efficacy [150]. 

Beyond hepatoprotective property, mushroomactive 
ingredients have shown beneficial effect on the skeletal 
system, including enhancement of osteogenesis, 
promotion of alkaline phosphatase activity, stimulation of 
bone mineralization, and inhibition of osteoclast 
production [151]. In terms of renal protection, 
phosphorylated polysaccharides from P.eryngii 
significantly ameliorated kidney injury in chronic renal 
failure mice [152]. Studies have also revealed the 
intervention promise of mushrooms in modulating allergic 
diseases. Ethanol extracts from mushrooms could inhibit 
type IV allergic reaction [153]. Moreover, FIPs from 
enoki (F. velutipes) mushrooms could effectively alleviate 
chronic inflammation of the airways in asthma models 
[154]. Besides, mushroom species such as Agaricus 
subrufescens, P. ostreatus, and G. frondosa have attracted 
attention in anti-aging and longevity research due to their 
diverse bioactive components [155]. 

4. Future Application and Prospect of 
Mushroom 

Nowadays, mushrooms demonstrate promising 
application in the pharmaceutical, functional foods, and 
nutraceuticalindustries. Figure 4 summarizes thebroad 
application of mushrooms in food, nutraceutical, and 
healthcare sectors. 
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Figure 4. Application of mushrooms 

4.1. Prebiotics 
Mushrooms and their derivatives can be developed as 

natural prebiotics due to their efficacy on regulation of 
intestinal microbiota. Within the domain of functional 
foods development, mushrooms are considered a high-
quality source of prebiotic constituents, particularly due to 
their rich content of indigestible polysaccharides. These 
active constituents include chitin, hemicellulose, and 
complex carbohydrates such as α- and β-glucan, which 
have demonstrated prebiotic properties. Notably, 
polysaccharide fractions with prebiotic effects have been 
successfully extracted from L. edodes, P. ostreatus and A. 
bisporus. For example, in L. edodes, the chitin-dextran 
complex, unique to its cell wall, could maintain a high 
degree of stability and metabolic activity in the gastric 
acid environment and thereby effectively promoting the 
production of SCFAs, allowing it to be an ideal candidate 
for prebiotics [156]. Furthermore, ABP and BAP have 
emerged as novel prebiotic candidates, with potential to 
achieve disease prevention and gut health maintenance 
through improving the abundance of beneficial microbes 
and optimizing the composition of the microbiota 
[142,157]. These findings opened novel approaches for 
the development of mushroom-based functional foods 
targeting intestinal microbiota modulation. 

4.2. Body Weight Management 
Besides prebiotics, mushrooms have promising 

application in body weight management due to their 
modulatory effect on metabolic disorders. From a 
nutritional perspective, mushrooms, characterized by high 
dietary fiber, low energy density, and substantial protein 
quality, have demonstrated to be an ideal food substitute 
to prolong the duration of satiety for individuals seeking 
to regulate energy intake. Clinical data has shown that 
long-term intake of mushrooms significantly improved 
metabolic indicators, such as body mass index, fasting 
blood glucose, and serum triglycerides, highlighting their 
beneficial role in body weight regulation of overweight 
individuals [158]. The existing research evidence 

supported the unique value of mushrooms as a dietary 
intervention in preventing high-fat diets-induced obesity 
and dyslipidemia. 

4.3. Anti-aging Products 
Mushrooms, as a unique natural resource of bioactive 

compounds, offer considerable potential for the 
development of novel anti-aging products. Mushrooms are 
rich in antioxidants, which help combat aging-related 
symptoms by eliminating free radicals, thus reducing 
oxidative damage to cells and tissues. Besides, the fruiting 
bodies of medicinal mushrooms are rich in other anti-
aging compounds that can promote cellular repair and 
regeneration by activating specific signaling pathways 
involved in tissue renewal, thereby delaying the aging 
process. These bioactive compounds included 
polysaccharides, polyphenols, terpenes, vitamins, and 
selenium [159]. Therefore, the combined effect of the 
bioactive compounds in mushrooms could effectively 
delay the onset and progression of aging, highlighting 
mushrooms as promising candidates for anti-aging 
nutraceutical and pharmaceutical applications. 

4.4. Cosmetics and Personal Care Industry 
Mushrooms are also gaining increasing attention in the 

cosmetics and personal care industry. They offer 
multifunctional skin benefits, including protection against 
environmental stressors, delay of the aging process, and 
enhancement of overall skin health and appearance. 
Mushroom extracts have been incorporated into a growing 
number of cosmeceutical formulations, many of which 
claim benefits such as reduction of fine lines and wrinkles, 
improvement in skin texture, photoprotection, and 
amelioration of pigmentation disorders. The fruiting 
bodies of medicinal mushrooms rich in diverse bioactive 
components have demonstrated antioxidant, skin-
lightening, moisturizing, and anti-wrinkle effects [160]. 
Notably, the water-soluble polysaccharide extracted from 
Auricularia auricula (AAP) has been used in the 
formulation of anti-aging creams and lotions, where it 
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functioned by inhibiting enzymes associated with skin 
aging, promoting skin elasticity, and stimulating collagen 
synthesis [161]. Furthermore, it was reported that 
mushroom extracts inhibited ultraviolet B irradiation-
induced senescence in HaCaTcell, highlighting their 
potential for the development of photoprotective skincare 
products.  

4.5. Hemostatic and Wound Healing Material  
Mushrooms exhibit significant potential for 

development as hemostatic and wound healing material 
owing to the critical functions of their bioactive 
components, which act acrossmultiple dimensions of 
wound repair process. For instance, chitin exhibited both 
antimicrobial and wound healing properties. Additionally, 
LNT could accelerate wound healing by enhancing 
neovascularization, reducing inflammatory responses, and 
promoting infiltration of M2 macrophages, which was 
crucial for tissue remodeling and repair [162]. Notably, 
carbonized cellulose aerogel derived fromA. bisporushas 
emerged as a novel hemostatic material for treating 
uncontrollable bleeding, owing to its excellent 
hemoglobin-binding capacity and platelet-activation 
property [163]. Taken together, these mushroom-derived 
ingredients—rich in antimicrobial, anti-inflammatory, and 
immunomodulatory agents—represent a promising 
candidate for clinical wound healing application. 

Although mushrooms have been widely used as 
important food and medicine for a long history, their full 
potential remains underexplored and underutilized in 
modern application. For instance, the antidepressant 
property of mushrooms has garnered great concern, yet 
the underlying mechanisms and their potential for 
development into edible or medicinal interventions for 
antidepressant property require further investigation. 
Future research should focus on comprehensive 
investigation of wild mushroom resources, aiming to 
identify novel edible and medicinal mushroom species 
with unique bioactive constituents. These insights will 
facilitate the formulation of mushroom-based functional 
food products and nutraceuticals to meet growing 
consumer demand for natural and healthy foods. 

5. Summary 

Mushrooms are widely recognized as high-quality food 
with substantial health-promoting properties. Existing 
literature indicated their significant role in enhancing 
nutritional status and supporting disease prevention due to 
a variety of nutrients and chemical components present in 
mushrooms. These bioactive constituents contributed to 
diverse health benefits, including immunomodulation, 
anticancer, anti-inflammation, antioxidant, antibacterial 
and antiviral, anti-fatigue, antidepressant, anti-diabetes 
mellitus, and anti-cardiovascular disease, allowing 
mushrooms to be promising candidates for development 
as functional foods and therapeutic agents. This article has 
reviewed the major active ingredients of mushrooms and 
their health benefits in disease prevention or treatment. 
Furthermore, the current application of mushrooms as 
natural prebiotics, body weight management, anti-aging 

drugs, cosmetics, and hemostatic and wound healing 
materialhas been summarized. Looking forward, 
mushrooms offer significant promise not only as 
functional foods but also as a rich source of lead 
compounds for drug discovery. 
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