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Abstract 

Final Year Student Khyber Girls Medical College Peshawar - KGMC 

Background: mushrooms as a source of bioactive, pharmacologically valuable substances, which puts 
mushrooms in the range of promising food supplements. Their exclusive makeup, which contains 

polysaccharides, phenolics, and critical micro nutrients, has attracted the attention of nutrition science 
and commercial sectors. 
Objective: This review attempts to analyze the health benefits, nutritional value, and industrial usability 

of mushroom-derived nutraceutical substances, as well as the bottlenecks and controversies surrounding 

their commercialization. 
Methods:The literature was scoured to identify the most recent peer-reviewed publications on the topic 
concerning databases of PubMed, Scopus, and ScienceDirect and timeframes 2010 to 2024. Among 

search terms, the importance of mushroom nutraceuticals, bioactive compounds, and functional foods, 
as well as their industrial commercialization, deserves to be mentioned. 

Results: Particular species of mushrooms, Ganoderma lucidum, Lentinula edodes, and Cordyceps 
militaris, reveal antioxidant, anti-inflammatory, immuno-modulatory, and cholesterol-reducing activity. 

The integration into the nutraceutical market has been increasing at a fast rate, with regulatory gaps, 
standardization, and scientific validations being significant challenges. In addition, there is the issue of 
false marketing health-wise, as well as the conflict between usage and abuse in industry. 

Conclusion: Nutraceuticals based on mushrooms have a massive potential in terms of both public 
health and commercial development. Nonetheless, evidence-based regulations and interdisciplinary 

cooperation are necessary to make sure that products are safe, effective, and developed with 
responsibility in the growing area. 
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INTRODUCTION 

The global shift toward preventive healthcare and 

functional nutrition has propelled nutraceuticals to 

the forefront of modern wellness strategies [1]. 

Among these, mushrooms represent a particularly 

valuable category due to their rich profile of 

bioactive compounds—including β-glucans, 

polysaccharides, phenolics, terpenoids, and 

essential micronutrients—that contribute 

significantly to their therapeutic potential [2,3]. 

These compounds demonstrate diverse 

pharmacological properties such as anti-

inflammatory, antioxidant, immunomodulatory, 

cardioprotective, and antitumor activities [4]. 

Historically, mushrooms have been integral to 

traditional healthcare systems, especially 

Traditional Chinese Medicine (TCM) and 

Ayurveda. In recent years, scientific interest has 

intensified, leading to the incorporation of 

medicinal mushrooms into contemporary 

nutraceuticals and functional food markets [5]. 

Species such as Ganoderma lucidum (Reishi), 

Lentinula edodes (Shiitake), Grifola frondosa 

(Maitake), and Cordyceps militaris are among the 

most extensively studied for their nutritional and 

therapeutic attributes [6]. As global consumer 

awareness of natural health products increases, 

mushroom-derived nutraceuticals continue to gain 

rapid commercial traction [7].Despite their promise, 

challenges persist related to regulatory oversight, 

product standardization, quality control, and 

scientific validation of health claims [8]. This 

review critically evaluates the nutritional 

significance, therapeutic potentials, industrial 

applications, and commercialization pathways of 

mushroom-based nutraceuticals while highlighting 

opportunities for research advancement and 

addressing ethical considerations within their 

manufacturing. 

MATERIALS & METHODS 

This narrative review was conducted at the 

Department of Urology, Institute of Kidney 

Diseases, Peshawar, between January and July 

2024. Electronic databases including PubMed, 

Scopus, Science Direct, and Google Scholar were 

systematically searched to identify peer-reviewed 

articles, clinical studies, and review papers relevant 

to mushroom-derived nutraceuticals. Keywords and 

MeSH terms such as mushroom nutraceuticals, 

bioactive compounds, functional foods, dietary 

supplements, and medicinal mushrooms were used 

in combination with Boolean operators (AND/OR). 

Only English-language publications from 2010 to 

2024 were included to ensure contemporary 

relevance. 

Inclusion Criteria 

1. Studies reporting the nutritional, gastronomic, or 

therapeutic properties of edible or medicinal 

mushrooms. 

2. Research exploring commercialization or 

industrial applications of mushroom-based 

nutraceuticals. 

3. Clinical trials or review articles examining 

mushroom-derived bioactive compounds. 

Exclusion Criteria 

1.Studies unrelated to human health. 

2.Non–peer-reviewed literature. 

3.Methodologically weak, low-quality, or irrelevant 

publications. 

Results  

The review identified consistent evidence 

supporting the nutritional richness and therapeutic 

potential of major medicinal mushrooms, 

particularly Ganoderma lucidum, Lentinula edodes, 

and Cordyceps militaris. Most studies highlighted 

strong antioxidant and immunomodulatory effects, 

while significant gaps remained regarding 

standardized formulations, clinical validation, long-

term safety, and regulatory oversight. 
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Table 1. Major Medicinal Mushrooms, Their Bioactive Compounds, and Therapeutic Properties 
 

Mushroom Species Key Bioactive 

Compounds 

Primary Therapeutic Activities Representative 

Applications in 

Nutraceuticals 

Ganoderma lucidum 
(Reishi) 

β-glucans, triterpenoids, 
polysaccharides 

Immunomodulatory, anti-
inflammatory, antioxidant, 
hepatoprotective 

Immune-boosting 
supplements, liver-
support formulas, anti-

fatigue capsules 

Lentinula edodes 
(Shiitake) 

Lentinan, eritadenine, 
polyphenols 

Cholesterol-lowering, anticancer, 
immune enhancement 

Functional foods, 
cardiovascular 
nutraceuticals, oncology-
support formulations 

Grifola frondosa 
(Maitake) 

D-fraction β-glucans, 
polysaccharides 

Antidiabetic, immunostimulatory, 
antioxidant 

Glucose-regulation 
supplements, immune 
tonics 

Cordyceps militaris Cordycepin, adenosine, 
polysaccharides 

Anti-fatigue, anti-inflammatory, 
metabolic enhancement 

Energy-boosting 
formulations, endurance 

supplements 

Inonotus obliquus 
(Chaga) 

Polyphenols, melanin, β-
glucans, triterpenes 

Strong antioxidant, anti-ageing, anti-
inflammatory 

Antioxidant beverages, 
anti-ageing nutraceutical 
blends 

Pleurotus ostreatus 

(Oyster mushroom) 

Lovastatin, β-glucans, 

ergothioneine 

Hypolipidemic, antioxidant, 

antimicrobial 

Cholesterol-lowering 

supplements, functional 
protein foods 

Pleurotus tuber-
regium 

Polysaccharides, phenolics Antioxidant, gut microbiota 
modulation 

Prebiotic supplements, 
digestive health 
formulations 

This table summarizes widely studied medicinal mushroom species, highlighting their predominant bioactive compounds 

and associated therapeutic activities, reflecting their expanding application in the nutraceutical industry. 

DISCUSSION 

Mushroom-based nutraceuticals have gained significant global recognition, driven largely by the increasing demand for 

natural therapeutic products [9,10]. Evidence from Asian regions—particularly China and Japan—demonstrates their 

longstanding integration into traditional medicine, with Ganoderma lucidum and Lentinula edodes among the most 

widely utilized [11,12]. Market growth projections indicate continued expansion due to heightened consumer 

awareness regarding their immunomodulatory, antioxidant, and anti-inflammatory benefits [13].Edible and medicinal 

mushrooms contain several bioactive substances—including β-glucans, ergothioneine, polyphenols, and terpenoids—

that contribute to their diverse physiological effects [14,15]. Comparative analyses suggest that species such as 

Cordyceps militaris and Grifola frondosa possess particularly potent antioxidant and immunomodulatory properties 

[16]. However, variations in cultivation methods, extraction processes, and processing technologies often result in 

inconsistent bioactive concentrations, posing challenges to standardization and clinical validation[17,18]. 

Innovation within the nutraceutical industry has encouraged the development of mushroom-enriched functional 

foods,beverages, and supplements. Advances in fermentation biotechnology and nanotechnology have further enhanced 

the bioavailability and potency of mushroom-derived compounds [19]. Startups and pharmaceutical industries are 

increasingly investing in mushroom-based product lines, although regulatory scrutiny and the demand for robust 

clinical evidence remain key barriers to market approval [20].Despite their potential, several concerns exist. Variability 

in formulation, risks of microbial contamination, and exaggerated marketing claims present significant obstacles to 

consumer safety and trust [21]. Additionally, long-term human safety data remain limited. Minor adverse effects—

particularly allergic responses and potential drug interactions, especially with immunosuppressants—require careful 

evaluation [22]. Future research must prioritize randomized controlled trials involving diverse populations to establish 

safety, efficacy, and optimal dosing A balanced integration of modern pharmacological research with traditional 

medicinal knowledge, alongside harmonized Regulatory frameworks, is crucial to ensuring responsible development 

and safe Commercialization of mushroom-based nutraceuticals. 
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CONCLUSION 

Mushroom-derived nutraceuticals represent a rapidly 

expanding domain at the intersection of traditional 

medicine and contemporary functional food science. 

This review underscores the nutritional and therapeutic 

potential of species such as Ganoderma lucidum, 

Lentinula edodes, and Cordyceps militaris, which 

contain potent bioactive compounds with antioxidant, 

immunomodulatory, and metabolic benefits. While these 

products show promise in mitigating oxidative stress, 

inflammation, and immune dysfunction, their clinical 

integration remains limited due to challenges in 

standardization, variable bioavailability, and insufficient 

large-scale trials.As global demand increases, stringent 

regulatory oversight and quality assurance become 

essential for ensuring product safety and efficacy. 

Interdisciplinary collaboration among researchers, 

clinicians, nutritionists, and regulatory authorities is 

needed to transform traditional mushroom use into 

evidence-based therapeutic interventions. Future 

research should emphasize clinical trials, dosage 

standardization, safety surveillance, and validated 

biomarkers to optimize therapeutic applications and 

support ethical commercialization. 

FUTURE FINDINGS 

Future investigations should prioritize large-scale 

clinical trials, pharmacokinetic profiling, and regulatory 

compliance of mushroom-derived nutraceuticals. 

Research must also focus on developing standardized 

biomarkers of efficacy, improving delivery systems, and 

incorporating traditional medicinal knowledge into 

modern biotechnological frameworks to enhance 

therapeutic and commercial viability. 

SUMMARY OF REVIEW 

This review highlights the expanding use of mushrooms 

in nutraceutical development by exploring their 

bioactive components, therapeutic applications, and 

industrial growth trajectory. Although many species 

demonstrate antioxidant, anti-inflammatory, and 

immunomodulatory benefits, substantial gaps remain 

regarding product standardization, clinical validation, 

and regulatory control. As global industrial interest rises, 

rigorous scientific evaluation is imperative to 

substantiate health claims and ensure safe consumer use. 

Overall, mushroom-based nutraceuticals possess 

significant potential for improving human health, 

provided that their development follows scientific, 

ethical, and regulatory standards. 
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