S =

European Journal of
Molecular Pharmacy

Ayurveda to Nutraceuticals: Bridging Ancient Wisdom
with Modern Pharma

1Aditya Pancholi, tHemraj Kumawat, ‘Rahul Dhayal, *Sharvan yadav, Vikas Yadav,
2pr. Sonu Sharma

1Scholar Sri Balaji College of Pharmacy, Rajasthan University of Health sciences Jaipur,
Rajasthan, India Mail: Sonu.sharma283@gmail.com

2Associate Professor, Sri Balaji College of Pharmacy, Rajasthan University of Health sciences
Jaipur, Rajasthan, India

Received:- 24/06/2026, Revised:- 22/07/2026, Accepted:- 14/08/2026, Published:-
25/08/2026

Abstract

Ayurveda is one of the oldest traditional healthcare systems and represents a valuable source of
knowledge concerning medicinal plants, diet, health promotion and disease management. The
increasing global interest in natural products, preventive healthcare and functional foods has
created significant opportunities for translating Ayurvedic knowledge into modern nutraceuticals.
Nutraceuticals are products derived from food or natural sources that may provide physiological or
health benefits beyond basic nutrition. The integration of Ayurveda with modern pharmaceutical
sciences can facilitate the identification, authentication, extraction, standardization, formulation
and scientific evaluation of bioactive natural products. Important Ayurvedic plants such as
Withania somnifera, Curcuma longa, Phyllanthus emblica, Bacopa monnieri, Ocimum sanctum and
Gymnema sylvestre contain diverse phytoconstituents with potential antioxidant, anti-
inflammatory, metabolic and neuroprotective activities. Modern analytical tools including HPTLC,
HPLC, GC-MS, LC-MS and DNA-based authentication can improve the quality and reproducibility of
herbal products. Pharmaceutical technologies such as phytosomes, nanoemulsions and other
advanced delivery systems may further improve the bioavailability of poorly soluble
phytoconstituents. However, challenges such as raw-material variability, adulteration,
contamination, herb-drug interactions, insufficient clinical evidence, regulatory complexity and
inappropriate health claims must be addressed. This review discusses the scientific transition from
Ayurveda to nutraceuticals and highlights the role of modern pharmaceutical sciences in
developing safe, standardized and evidence-based products.
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1. Introduction
Ayurveda, often described as the “science of
life,” is a traditional healthcare system with a
long history of using medicinal plants, foods,
minerals and lifestyle-based approaches for
maintaining health and managing diseases.
Ayurvedic literature contains extensive
information on medicinal plants, formulations,
dietary practices and preventive healthcare.
In recent decades, the demand for natural
and plant-based health products has
increased considerably. Growing awareness
of lifestyle-related disorders, oxidative stress,
obesity, cardiovascular diseases and
metabolic abnormalities has encouraged
consumers and researchers to explore natural
products as complementary approaches to
health maintenance.
This development has created an important
connection between Ayurveda and
nutraceutical science. Traditional Ayurvedic
knowledge can provide leads for identifying
useful plants and bioactive substances, while
modern pharmaceutical sciences can provide
methodologies for authentication, extraction,
standardization, formulation, quality control
and clinical evaluation.
The transition from Ayurveda to
nutraceuticals should therefore be viewed as
a scientific translation process rather than
simply changing a traditional preparation into
a modern dosage form.
A simplified pathway is:
Ayurvedic knowledge — Plant identification —
Authentication — Extraction — Phytochemical
evaluation — Standardization — Biological
evaluation —  Formulation —  Safety
assessment —  Clinical validation —
Nutraceutical product

2. Ayurveda as a Source of Natural
Bioactive Compounds

Medicinal plants have always been central to
Ayurvedic healthcare. Several plants
traditionally used for specific health
conditions are now being investigated for
their phytochemical composition and
biological activities.

Important phytochemical groups include:
Alkaloids, Flavonoids, Phenolic compounds,
Tannins, Terpenoids, Saponins, Glycosides,
Volatile oils, Steroids, Polysaccharides. These
constituents may contribute to antioxidant,
anti-inflammatory, antimicrobial,
hepatoprotective, neuroprotective,
immunomodulatory and metabolic activities.
However, traditional use should be
considered a basis for scientific investigation
rather than conclusive evidence of efficacy.
Modern research should establish the identity,
quality, safety, mechanism and clinical
relevance of the final product.

3. Nutraceuticals: Concept and

Importance

The term Nutraceutical is used broadly for
food-derived substances or products that
may provide health benefits beyond basic
nutritional requirements.Nutraceuticals may
include bioactive compounds, botanical
preparations, functional foods, dietary
ingredients and related products. In India,
Nutraceutical and health supplements are
regulated within the food-safety framework
administered by the Food Safety and
Standards Authority of India (FSSAI). The
regulatory  framework includes health
supplements, Nutraceutical, foods for special
dietary use, foods for special medical
purposes, specialty foods containing
botanicals and other related categories. The
Nutraceutical concept is particularly
compatible with Ayurveda because Ayurvedic
traditionally recognizes the importance of
food and lifestyle in maintaining health.

Table 1. Ayurveda and nutraceutical science

|Ayu rveda

||Modern nutraceutical interpretation|

|Medicina| plants

||Botanica| bioactive ingredients

|Hea|th-promoting foods ||Functiona| foods

|Rasayana

||Hea|thy ageing/wellness

|Herba| formulations

|Traditiona| processing ||Contro||ed pharmaceutical processing

|Traditiona| indications ||Research hypotheses

|
|
|
||Mu|ti—component botanical products |
|
|
|

|Medicina| diet ||Preventive nutrition
Individualized Personalized nutrition
healthcare

4. Important Ayurvedic Plants with
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Nutraceutical Potential
Several Ayurvedic medicinal plants have
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attracted considerable scientific interest.

4.1 Withania somnifera
Commonly known as Ashwagandha, Withania
somnifera contains withanolides and other
bioactive  constituents. It has been
investigated for stress-related, cognitive,
anti-inflammatory and general wellness
applications.

4.2 Curcuma longa
Turmeric is a widely used Ayurvedic plant.
Curcuminoids, particularly curcumin, are
among its most studied constituents.
Research has investigated its antioxidant and
anti-inflammatory properties.

4.3 Phyllanthus emblica
Amla contains polyphenols, tannins and other
phytochemicals. It has considerable potential

in antioxidant and metabolic-health-oriented
nutraceutical research.

4.4 Bacopa monnieri

Brahmi is traditionally associated with
cognitive and memory-related applications.
Bacosides are important phytochemical
constituents investigated in relation to these
effects.

4.5 Ocimum sanctum

Tulsi contains phenolic compounds and
volatile constituents and has been
investigated for antioxidant, antimicrobial
and stress-related applications.

4.6 Gymnema sylvestre

Gymnema contains gymnemic acids and has
attracted interest in metabolic and glucose-
related research.

Table 2. Selected Ayurvedic plants and their potential applications

|Plant ||Important constituents

||Potentia| nutraceutical application|

|Withania somnifera ||Withano|ides

||Stress and wellness |

|Curcuma longa ||Curcuminoids

||Antioxida nt/anti-inflammatory su pport|

|Phy||anthus eminca||PonphenoIs, tannins

||Antioxidant/metabo|ic health |

|Bacopa monnieri ||Bacosides

||Cognitive health

|Ocimum sanctum ||Pheno|ics, volatile oils

||Antioxidant/we||ness

|Gymnema syIvestre||Gymnemic acids

|Tinospora cordifolia||Diterpenoids, polysaccharides ||Immunomodu|atory research

|Azadirachta indica ||Limonoids and other constituents||Antioxidant/antimicrobial research

|
|
||Metabo|ic health |
|
|

5. Scientific Standardization of

Ayurvedic Materials
One of the major challenges in converting
traditional medicines into modern
Nutraceutical is ensuring consistent quality.
Medicinal plants can vary considerably
according to: Geographical origin, Soil
conditions, Climate, Cultivation practices |,
Plant age ,Harvesting season ,Storage
conditions ,Processing methods
Therefore, standardization should be
performed at multiple levels.

5.1 Pharmacognostical evaluation

It includes: Organoleptic Evaluation,
Macroscopic Examination, Microscopic
Examination, Powder Microscopy, Foreign
Matter Determination, and Botanical
Authentication

5.2 Physicochemical evaluation

Important parameters include: Moisture
Content, Total Ash, Acid-Insoluble Ash,
Water-Soluble Ash, Extractive Values, Ph,
Volatile-Oil Content, and Swelling Index

5.3 Phytochemical standardization

Modern analytical techniques include: TLC,
HPTLC, HPLC, GC-MS, LC-MS, UV-visible
spectroscopy, NMR, and Metabolomic
profiling.
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Marker compounds can be selected to
establish identity and consistency of herbal
extracts.

5.4 Contaminant testing

Herbal materials should also be evaluated for:
Heavy metals, Pesticide residues, Microbial
contamination, Mycotoxins, Residual solvents,
Adulterants

WHO guidelines emphasize appropriate
quality control and assessment of
contaminants and residues in herbal
medicines.

6. Extraction and Processing

Technologies

Traditional Ayurvedic preparations use
processes such as decoction, infusion,
maceration, powdering and boiling. Modern
pharmaceutical technology can optimize
these processes and improve reproducibility.
Common extraction techniques include:
Maceration, Percolation, Soxhlet extraction,
Hydroalcoholic extraction, Ultrasound-
assisted extraction ,Microwave-assisted
extraction ,Supercritical-fluid
extraction .Important extraction variables
include solvent selection, temperature,
extraction time, particle size and solvent-to-
drug ratio.
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The objective should not simply be maximum
extractive yield but rather reproducible
recovery of relevant bioactive constituents.

7. Pharmaceutical Formulation of

Ayurvedic Nutraceutical
After obtaining a standardized extract,
pharmaceutical formulation technology can
be used to develop convenient and stable
dosage forms.
Possible Nutraceutical formulations include:
Tablets, Capsules, Powders, Granules, Soft
gels, Oral liquids, Functional beverages,
herbal teas, Gummies, Sachets Formulation
development should consider: Dose of active
constituents, Solubility, Bioavailability,
Stability, Compatibility, Moisture sensitivity,
Palatability, Packaging, and Shelf life
Advanced delivery systems
Several technologies can be explored for
poorly soluble Phytochemicals: Phytosomes

Liposomes, Nanoemulsions, Nanosuspensions,

Solid lipid nanoparticles, Polymeric
nanoparticles ,Self-emulsifying drug-delivery
systems.

These technologies may improve solubility,
absorption and bioavailability, although their
safety and product-specific performance
require appropriate evaluation.

8. Pharmacological and Clinical

Validation

Scientific  validation is essential for
transforming traditional knowledge into
evidence-based products.

Preclinical studies

Potential investigations include: Antioxidant
activity, Anti-inflammatory activity,
Antimicrobial activity, Enzyme inhibition,
Cytotoxicity, Animal pharmacological models,

Pharmacokinetic studies , and Toxicological
evaluation
Clinical research

Human studies should evaluate: Safety,
Tolerability, Biomarkers, Physiological
outcomes, Quality of life, Pharmacokinetic
parameters, and appropriate disease-related
outcomes. A major principle of modern
Nutraceutical research is that traditional use
does not replace clinical evidence.

Products intended to make health or disease-
related claims should have evidence
appropriate to the claims being made.

9. Safety and Herb-Drug

Interactions
The assumption that natural products are
always safe is incorrect. Medicinal plants
contain pharmacologically active compounds
and can produce adverse effects or interact
with conventional medicines.
Potential problems include: Misidentification,
Adulteration, Contamination, Excessive
dosage, Herb-drug interactions, Herb-food
interactions, Allergic reactions, and Organ
toxicity.
Special attention is required for vulnerable
populations such as children, pregnant
women, older adults and patients taking
multiple medicines.
Consequently, safety evaluation should be
incorporated throughout product
development.

10. Role of Modern Pharmaceutical
Sciences

Modern pharmaceutical science can

strengthen Ayurvedic product development

through several disciplines.

Table 3. Role of modern technologies

|Discip|ine/technology ||App|ication |

|Pharmacognosy ||Authentication and microscopy |
|Phytochemistry ||Identification of bioactive constituents|
[HPTLC/HPLC ||standardization |
|GC-MS/LC-MS ||Chemica| profiling

|Mo|ecu|ar biology

||Mechanistic studies

|Pharmaco|ogy

||Bio|ogica| validation

|Toxico|ogy

||Safety evaluation

|Nanotechno|ogy

||Bioavai|abi|ity enhancement

|Pharmacokinetics

||Absorption and disposition

|Biotechno|ogy

||Sustainab|e production

|Regu|atory science

|
|
|
|
|Pharmaceutica| technology||Dosage-form development |
|
|
|
|

||Product compliance
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This multidisciplinary approach can transform
traditional herbal knowledge into reproducible
modern products.

11.Regulatory and Quality

Considerations
Regulation is critical for consumer safety and
market acceptance.
In India, Nutraceuticals and health
supplements are regulated through FSSAI's
applicable food regulations, whereas
Ayurvedic medicines fall within the regulatory
framework applicable to AYUSH medicines.
The classification of a product should be
established early because requirements
related to: Ingredients, Manufacturing,
Labelling, Quality testing, Safety, Health
Claims , Licensing may differ depending on
the product category.
The use of scientifically supported claims is
particularly important. Exaggerated claims
may mislead consumers and damage
confidence in herbal and Nutraceutical
products.

12.Intellectual Property and

Traditional Knowledge
Ayurvedic knowledge is an important
intellectual resource, but its
commercialization raises issues related to
intellectual property and ethical use of
traditional knowledge.
Important considerations include: Biopiracy
prevention, Benefit sharing, Biodiversity
conservation , Community
knowledge ,Intellectual property
rights ,Ethical commercialization
Documentation of traditional knowledge,
including India's Traditional Knowledge
Digital Library, can help protect traditional
knowledge from inappropriate patent claims.
Future Nutraceutical research should
therefore combine scientific innovation with
responsible use of traditional knowledge and
biological resources.

13.Challenges in Ayurveda-

Nutraceutical Translation
Despite considerable opportunities, several
challenges need to be addressed.

13.1 Raw-material variability
Environmental and agricultural conditions can
produce significant differences in
phytochemical composition.

13.2 Complex composition
Plant extracts may contain numerous
compounds, making it difficult to identify a
single active constituent.

13.3 Lack of standardized clinical evidence
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Many traditional products require better-
designed clinical trials.

13.4 Adulteration
Substitution and adulteration can
compromise both efficacy and safety.

13.5 Bioavailability
Several phytochemicals have poor aqueous
solubility or limited absorption.

13.6 Safety
Long-term safety and herb-drug interactions
require additional research.

13.7 Regulatory differences
Different product categories may have
different requirements for quality and health
claims.

13.8 Commercialization
Successful products must combine scientific
evidence, quality, affordability, consumer
acceptability and regulatory compliance.

14.Future Perspectives

The future of Ayurveda-derived nutraceuticals
is likely to involve increasing integration of
traditional knowledge with modern
technologies.

Evidence-based Ayurveda

Future research should focus on:
Standardized extracts, Well-designed clinical
trials, Pharmacokinetic studies ,Mechanistic
research ,Long-term safety assessment
Personalized nutrition

Integration of Ayurveda with genomics and
metabolomics could contribute to
personalized approaches to nutrition and
wellness.

Artificial intelligence

AI may support: Natural-product discovery ,
Phytochemical prediction ,Drug-target
prediction ,Literature analysis ,Formulation
optimization ,Safety prediction

Sustainable production

Sustainable cultivation and Good Agricultural
Practices should become important
components of Ayurvedic nutraceutical
development.

15.Conclusion

Ayurveda provides an extensive knowledge
base for identifying medicinal plants, dietary
practices and natural products with potential
health benefits. Modern Nutraceutical science
offers A framework through which this
traditional knowledge can be scientifically
investigated, standardized and transformed
into convenient health products.

The successful bridge between Ayurveda and
Modern Pharma requires collaboration among
Pharmacognosists, Phytochemists,
pharmacologists, Pharmaceutical scientists,
clinicians, biotechnologists and regulatory
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experts.  Authentication, standardization,
contaminant testing, phytochemical
characterization, formulation development,
safety evaluation and clinical validation are
essential components of this process.

The future of Ayurvedic nutraceuticals lies not
in replacing traditional knowledge with
modern science, but in integrating the
strengths of both systems. Traditional
knowledge can provide valuable leads, while
modern pharmaceutical science can establish
reproducibility, quality, safety and evidence.
With  responsible research, sustainable
sourcing and scientifically appropriate claims,
Ayurveda-derived Nutraceuticals may
contribute significantly to preventive
healthcare, functional nutrition and the
development of innovative natural health
products.

REFERENCES

1. World Health Organization. WHO
benchmarks for the practice of Ayurveda.
Geneva: WHO; 2022.

2. World Health Organization. WHO
guidelines for assessing quality of herbal
medicines with reference to contaminants
and residues. Geneva: WHO; 2007.

3. World Health Organization. WHO
guidelines for selecting marker substances of
herbal origin for quality control of herbal
medicines. WHO Technical Report Series
1003; 2017.

4. World Health Organization. Quality control
methods for medicinal plant materials.
Geneva: WHO.

5. Ministry of AYUSH, Government of India.
The Ayurvedic Pharmacopoeia of India.
Government of India.

6. Ministry of AYUSH, Government of India.
The Ayurvedic Formulary of India.
Government of India.

7. Food Safety and Standards Authority of
India. Food Safety and Standards Regulations
for Health Supplements and Nutraceuticals.
New Delhi: FSSAI.

8. Evans WC. Trease and Evans
Pharmacognosy. Elsevier.

9. Mukherjee PK. Quality Control and
Evaluation of Herbal Drugs. Elsevier.

10. Heinrich M, Barnes ], Gibbons S,
Williamson EM. Fundamentals of
Pharmacognosy and Phytotherapy. Elsevier.
11. Kokate CK, Purohit AP, Gokhale SB.
Pharmacognosy. Nirali Prakashan.

12. World Health Organization. WHO
traditional medicine strategy. Geneva: WHO.
13. Government of India. Traditional
Knowledge Digital Library (TKDL), Council of
Scientific and Industrial Research and

European Journal of Molecular Pharmacy

Ministry of AYUSH.

14. Indian Pharmacopoeia Commission.
Indian Pharmacopoeia. Government of India.
15. Jindal D. Current approaches to herbal
drug standardization: from  traditional
practices to modern scientific techniques.
Next Research. 2026.

16. Current demands for standardization of
Indian medicinal plants: A critical review.
Medicine in Drug Discovery. 2025;27:100211.

23


https://ejmpjournal.com/index.php/EJMP

	Abstract
	1.Introduction
	2.Ayurveda as a Source of Natural Bioactive Compound
	3.Nutraceuticals: Concept and Importance
	4.Important Ayurvedic Plants with Nutraceutical Pote
	4.1 Withania somnifera
	4.2 Curcuma longa
	4.3 Phyllanthus emblica
	4.4 Bacopa monnieri
	4.5 Ocimum sanctum
	4.6 Gymnema sylvestre

	5.Scientific Standardization of Ayurvedic Materials
	5.1 Pharmacognostical evaluation
	5.2 Physicochemical evaluation
	5.3 Phytochemical standardization
	5.4 Contaminant testing

	6.Extraction and Processing Technologies
	7.Pharmaceutical Formulation of Ayurvedic Nutraceuti
	8.Pharmacological and Clinical Validation
	Preclinical studies
	Clinical research

	9.Safety and Herb–Drug Interactions
	10. Role of Modern Pharmaceutical Sciences
	11.Regulatory and Quality Considerations
	12.Intellectual Property and Traditional Knowledge
	13.Challenges in Ayurveda–Nutraceutical Translation
	13.1 Raw-material variability
	13.2 Complex composition
	13.3 Lack of standardized clinical evidence
	13.4 Adulteration
	13.5 Bioavailability
	13.6 Safety
	13.7 Regulatory differences
	13.8 Commercialization

	14.Future Perspectives
	15.Conclusion
	REFERENCES

