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ABSTRACT 
Stress and mental health disorders have become a major global concern, affecting millions of individuals and significantly impairing 

daily functioning and overall quality of life¹. Conventional treatments, including pharmacotherapy and psychotherapy, often provide 

symptomatic relief but may have limitations such as side effects, incomplete response, or high cost². In this context, nutraceuticals—

bioactive compounds derived from functional foods, dietary supplements, and herbal products—have gained attention as 

complementary strategies for promoting mental well-being³. These compounds, including omega-3 fatty acids, B-vitamins, minerals, 

amino acids, and herbal extracts like Ashwagandha and Ginkgo biloba, demonstrate neuroprotective, antioxidant, and anti-

inflammatory properties that may modulate neurotransmitter systems, reduce oxidative stress, and enhance neuroplasticity⁴,⁵. Clinical 

and preclinical evidence suggests that regular intake of specific nutraceuticals can improve mood, reduce anxiety, enhance cognitive 

function, and increase resilience to stress⁶. This review aims to explore the mechanisms, efficacy, safety, and potential limitations of 

nutraceuticals in stress and mental health management, emphasizing their role as adjuncts to conventional therapies and their potential 

in preventive mental health care. 
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INTRODUCTION  
Mental health disorders, including anxiety, depression, and stress-related conditions, have emerged as significant public health 

challenges worldwide⁷. The increasing prevalence of these disorders has been associated with modern lifestyle factors, such as 

urbanization, work-related stress, dietary imbalances, and sedentary behavior⁸. While conventional treatment approaches like 

pharmacotherapy and psychotherapy remain the cornerstone of management, they are often limited by side effects, incomplete 

efficacy, high cost, and patient non-compliance⁹. 
 

In recent years, nutraceuticals—bioactive compounds derived from foods, herbal extracts, and dietary supplements—have attracted 

considerable attention as complementary and preventive strategies for maintaining mental well-being¹⁰. Nutraceuticals such as 

omega-3 fatty acids, B-vitamins, amino acids, minerals, and herbal adaptogens (e.g., Ashwagandha, Bacopa monnieri, and Ginkgo 

biloba) have demonstrated neuroprotective, antioxidant, anti-inflammatory, and neurotransmitter-modulating properties¹¹,¹². 

Evidence from preclinical studies and clinical trials suggests that these compounds can alleviate stress, improve mood, enhance 

cognitive function, and promote resilience to mental health challenges¹³. 

 

This review aims to provide a comprehensive overview of the role of nutraceuticals in stress and mental health management, 

exploring their mechanisms of action, efficacy, safety profiles, and potential as adjunctive interventions alongside conventional 

therapies. 

 

Mechanisms of Nutraceuticals in Stress and Mental Health 

Nutraceuticals exert beneficial effects on stress and mental health through multiple biochemical and physiological pathways. Their 

mechanisms primarily involve modulation of neurotransmitters, antioxidant activity, anti-inflammatory actions, and adaptogenic 

responses that enhance resilience to psychological stressors¹⁴. 
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Figure 1-Mechanisms of nutraceuticals in stress and mental health management, highlighting their role in 

neurotransmitter modulation, antioxidant defense, anti-inflammatory pathways, and HPA axis regulation. 

1. Neurotransmitter Modulation 

Several nutraceuticals influence key neurotransmitters such as serotonin, dopamine, and gamma-aminobutyric acid (GABA). 

Omega-3 fatty acids, for example, enhance serotonergic transmission, which is critical for mood stabilization¹⁵. Similarly, B-

vitamins like folate and vitamin B12 play a role in one-carbon metabolism, supporting the synthesis of neurotransmitters involved 

in emotional regulation¹⁶. 
2. Antioxidant Properties 

Oxidative stress contributes to neuronal dysfunction and the pathogenesis of anxiety and depression. Nutraceuticals such as vitamins 

C and E, polyphenols, and herbal extracts like Bacopa monnieri act as potent antioxidants, reducing reactive oxygen species (ROS) 

and protecting neuronal cells from oxidative damage¹⁷. 
3. Anti-inflammatory Pathways 

Chronic inflammation has been strongly linked with mental health disorders. Omega-3 fatty acids, curcumin, and flavonoids reduce 

the production of pro-inflammatory cytokines, thereby lowering neuroinflammation and improving neuronal signaling¹⁸. 
4. Adaptogenic and Neuroprotective Effects 

Herbal adaptogens such as Ashwagandha and Rhodiola rosea help normalize the hypothalamic-pituitary-adrenal (HPA) axis, 

reducing cortisol levels and enhancing stress tolerance¹⁹. These compounds also promote neurogenesis and synaptic plasticity, 

supporting long-term cognitive health²⁰. 
 

Key Nutraceuticals in Stress and Mental Health Management 

Different categories of nutraceuticals have been widely studied for their role in reducing stress, anxiety, and improving overall 

mental health. Each has unique bioactive compounds that act through neurochemical, endocrine, and immunological pathways²¹. 

1. Omega-3 Fatty Acids 

Omega-3 fatty acids, especially eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), play a significant role in brain 

development and function. They are involved in maintaining membrane fluidity, neurotransmission, and reducing 

neuroinflammation. Clinical studies have shown that omega-3 supplementation reduces symptoms of depression, anxiety, and stress-

related disorders²². 

2. Vitamins and Minerals 

B-complex vitamins (B6, B9, B12) are essential for neurotransmitter synthesis and homocysteine regulation. Deficiency is strongly 

associated with depression and cognitive impairment²³. 

Vitamin D modulates serotonin synthesis and affects mood regulation. Low serum levels are linked with higher incidence of 

depressive symptoms²⁴. 
Magnesium and Zinc act as cofactors for enzymes involved in neuronal signaling. Their supplementation has been shown to alleviate 

anxiety and depressive symptoms²⁵. 
3. Herbal Adaptogens 

Plants like Ashwagandha, Rhodiola rosea, and Bacopa monnieri are well-known adaptogens. They modulate the HPA axis, 

normalize cortisol secretion, and improve resilience to stress²⁶. Randomized controlled trials have reported that Ashwagandha 

reduces perceived stress and improves sleep quality²⁷. 
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4. Polyphenols and Curcumin 

Curcumin (from turmeric) and polyphenols (from green tea, grapes, and berries) exhibit antioxidant and anti-inflammatory activities. 

They regulate BDNF (Brain-Derived Neurotrophic Factor) levels, which are crucial for neuroplasticity and mental health²⁸. 
5. Probiotics (Psychobiotics) 

Gut microbiota influences the gut–brain axis, impacting mood and behavior. Probiotics such as Lactobacillus and Bifidobacterium 

strains help reduce cortisol levels and improve anxiety and depressive symptoms by modulating gut microbiota and neurotransmitter 

pathways²⁹.. 
 

Clinical Evidence and Case Studies 

1. Clinical Trials 

Numerous randomized controlled trials (RCTs) have investigated the role of nutraceuticals in mental health. For instance, omega-3 

fatty acid supplementation (particularly EPA-rich formulations) has consistently shown reduction in depressive symptoms, 

especially in individuals with high baseline inflammation³⁰. Similarly, trials with magnesium supplementation have demonstrated 

improvement in mild-to-moderate anxiety and sleep disorders³¹. Ashwagandha, a widely studied adaptogen, was found to 

significantly lower serum cortisol levels and perceived stress scores in multiple RCTs³². 

2. Systematic Reviews and Meta-Analyses 

A meta-analysis of over 30 studies confirmed the positive effect of omega-3 fatty acids on depression, while highlighting the stronger 

role of EPA compared to DHA³³. Another systematic review reported that B-vitamin complex supplementation contributes to 

improved cognitive performance and reduced stress, particularly in individuals under chronic occupational stress³⁴. Probiotic-based 

interventions, often referred to as psychobiotics, have also gained attention; a review of 10 RCTs demonstrated significant 

improvement in depressive symptoms and anxiety when probiotics were combined with standard therapy³⁵. 
3. Case Studies and Observational Evidence 

Case reports and longitudinal cohort studies provide additional support for the role of nutraceuticals in mental health. For example, 

individuals with diets rich in fish (source of omega-3) and antioxidants show lower risk of developing major depressive disorder 

over long-term follow-up³⁶. A case series involving Ashwagandha supplementation reported not only reduction in stress but also 

improved sleep quality and cognitive function³⁷. 
Collectively, clinical evidence suggests that nutraceuticals can serve as effective adjuncts in managing stress and mental health 

disorders. However, variability in study design, dosage, and population characteristics often limit the generalizability of results³⁸. 
 

Challenges and Future Perspectives 

Despite the promising evidence supporting nutraceuticals in stress and mental health management, several challenges limit their 

widespread clinical application. 

1. Lack of Standardization 

One of the major limitations of nutraceuticals is the lack of standardization in formulations. The concentration of active compounds 

in herbal extracts such as Ashwagandha or Bacopa monnieri may vary significantly depending on cultivation, harvesting, and 

processing conditions³⁹. This variability leads to inconsistent efficacy in clinical trials and creates difficulties in establishing dosage 

guidelines. Unlike pharmaceutical drugs, nutraceuticals often do not undergo rigorous quality-control testing, which raises concerns 

regarding purity, potency, and safety⁴⁰. 
2. Issues of Bioavailability 

Many nutraceutical compounds, particularly polyphenols (curcumin, resveratrol) and omega-3 fatty acids, suffer from poor 

bioavailability due to low solubility and rapid metabolism. This limits their therapeutic efficacy in mental health disorders. For 

example, curcumin requires advanced delivery systems such as nanoparticles, liposomes, or phospholipid complexes to improve 

absorption⁴¹. Without addressing these issues, their full therapeutic potential cannot be realized. 

3. Regulatory and Safety Challenges 

Nutraceuticals occupy a “grey zone” between dietary supplements and pharmaceuticals. In most countries, they are marketed as 

food products, which means they do not require strict clinical validation before reaching consumers. This lack of regulatory 

uniformity often leads to exaggerated claims and limited patient safety monitoring⁴². Additionally, potential herb–drug interactions 

(e.g., between Ginkgo biloba and anticoagulants) are not always well documented, posing clinical risks in vulnerable populations⁴³. 
4. Research Limitations 

Although several randomized controlled trials and systematic reviews support the role of nutraceuticals in reducing stress, many 

studies suffer from small sample sizes, short durations, and lack of placebo control. Furthermore, heterogeneity in study populations 

and variations in dosages make it difficult to generalize findings⁴⁴. More large-scale, multicenter, and long-term studies are 

necessary to establish clear clinical guidelines. 

5. Future Perspectives 

The future of nutraceuticals in stress and mental health management lies in precision medicine and advanced delivery technologies. 

Nanotechnology-based formulations (nanoemulsions, solid lipid nanoparticles) are being developed to enhance bioavailability of 

poorly soluble compounds like curcumin and omega-3 fatty acids⁴⁵. Personalized nutrition, based on genetic, metabolic, and gut 
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microbiota profiling, will enable the design of individualized nutraceutical interventions for stress-related disorders⁴⁶. Integration 

of nutraceuticals into conventional psychiatric treatment could provide a holistic, safe, and cost-effective approach to mental health 

care. 

 

CONCLUSION 
Stress and mental health disorders have become pressing global challenges, largely driven by rapid urbanization, socio-economic 

pressures, lifestyle imbalances, and inadequate coping strategies. Conventional therapeutic options, such as antidepressants, 

anxiolytics, and psychotherapy, though effective, are often associated with adverse effects, long-term dependency, or limited 

accessibility. This scenario highlights the growing need for safe, sustainable, and complementary approaches to promote mental 

well-being. 

 

Nutraceuticals have emerged as promising candidates in this context, offering both preventive and therapeutic potential. Compounds 

such as omega-3 fatty acids, B-complex vitamins, magnesium, probiotics, curcumin, L-theanine, and herbal adaptogens like 

ashwagandha and ginseng exhibit diverse mechanisms, including modulation of neurotransmitters (serotonin, dopamine, GABA), 

regulation of the hypothalamic–pituitary–adrenal (HPA) axis, enhancement of neuroplasticity, and reduction of oxidative stress and 

inflammation. Clinical trials and systematic reviews provide encouraging evidence that nutraceuticals can significantly reduce 

anxiety, depression, sleep disturbances, and stress-related symptoms, thereby improving overall quality of life. 

 

However, despite their immense potential, nutraceutical interventions face certain challenges. These include variability in product 

quality, lack of standardized dosages, limited large-scale clinical trials, and insufficient regulatory frameworks across countries. In 

addition, patient-specific factors such as age, nutritional status, comorbidities, and drug–nutrient interactions must be carefully 

considered before recommending nutraceutical-based therapy. 

 

Looking ahead, integration of nutraceuticals into mainstream stress and mental health management requires a multi-disciplinary 

approach. Future research should focus on robust, large-scale randomized controlled trials, biomarker-based personalized 

interventions, and clear clinical guidelines to ensure efficacy, safety, and reproducibility. Moreover, public awareness campaigns 

and education of healthcare professionals will be essential to bridge the gap between traditional practices and evidence-based 

applications. 

 

In conclusion, nutraceuticals hold significant promise as safe, effective, and accessible adjuncts in the management of stress and 

mental health disorders. With rigorous scientific validation, regulatory support, and clinical integration, they have the potential to 

reshape the future landscape of mental healthcare, offering holistic solutions that blend nutrition, neuroscience, and wellness. 
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