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ABSTRACT

Artificial Intelligence (Al) has emerged as a transformative technological innovation with profound implications
for healthcare, pharmaceutical sciences, and medicinal plant research. Its integration with Ayurvedic pharmaceutics
offers significant opportunities for scientific validation, standardization, and modernization of traditional medicinal
systems. The present review critically examines the current applications, challenges, and future prospects of Al in
medicinal plant research and Ayurvedic pharmaceuticals. Relevant literature was systematically collected from
scientific databases, including PubMed, Scopus, Google Scholar, ResearchGate, and the AYUSH Research Portal,
with particular emphasis on recent advancements in machine learning, deep learning, natural language processing,
and computer vision. The review highlights the potential applications of Al in medicinal plant identification,
authentication of herbal raw materials, phytochemical screening, prediction of pharmacological activities, herbal
drug discovery, pharmaceutical quality control, and process standardization. Al-assisted analytical systems may
improve batch consistency, detect adulteration, optimize manufacturing processes, and strengthen evidence-based
validation of Ayurvedic formulations. Furthermore, integration of Al with classical Ayurvedic principles such as
Prakriti and Dosha assessment may support the development of personalized therapeutic strategies aligned with
precision medicine. Despite these promising developments, significant challenges remain, including limited
availability of standardized datasets, inadequate digital documentation of classical Ayurvedic literature, algorithmic
bias, ethical concerns, and the need for interdisciplinary collaboration. The review emphasizes that careful
integration of Al with authentic Ayurvedic knowledge is essential to preserve the holistic philosophy of Ayurveda
while advancing scientific rigor. In conclusion, the synergistic application of Artificial Intelligence in medicinal
plant research and Ayurvedic pharmaceutics has substantial potential to enhance pharmaceutical quality, clinical
efficacy, and global acceptance of Ayurveda in modern healthcare systems.

KEYWORDS: Atrtificial Intelligence, Ayurveda, Medicinal Plants, Bhaishajya Kalpana, Rasashastra, Machine
Learning, Herbal Drug Discovery.

1. INTRODUCTION

Medicinal plants have served as therapeutic agents since
ancient times. Ayurveda describes extensive use of
herbal and herbo-mineral formulations for maintenance

formulation optimization, and global acceptance of
Ayurveda.

The classical Ayurvedic literature emphasizes logical

of health and disease management. Artificial Intelligence
has emerged as a computational technology capable of
analyzing large datasets and generating predictive
outputs. Integration of Al with Ayurvedic pharmaceutics
may improve standardization, quality assurance,

www.ejbps.com | Vol 13, Issue 6, 2026.

therapeutic planning.
“gﬁb—s[: 9IBI=I:” (Charaka Samhita, Sutra Sthana 11/20)

This principle resembles intelligent analytical decision
systems used in modern Al-assisted healthcare.
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2. METHODOLOGY

The present review was prepared through literature
collection from PubMed, Google Scholar, ResearchGate,
Scopus, and AYUSH Research Portal between 2015-

2026. Keywords included Artificial Intelligence,
Medicinal Plants, Ayurveda, Machine Learning,
Rasashastra, and Bhaishajya Kalpana. Classical

references were collected from Charaka Samhita,
Sushruta Sambhita, Sharangadhara Samhita,
Bhavaprakasha Nighantu, and Rasatarangini.

3. Artificial Intelligence in Healthcare

Major Al technologies include Machine Learning, Deep
Learning, Computer Vision, Artificial Neural Networks,
and Natural Language Processing. These technologies
are increasingly utilized in pharmaceutical sciences for
predictive analytics, drug discovery, quality assurance,
and precision medicine.

The Ayurvedic concept of analytical reasoning is
reflected through.

“ﬂm YATOT’ (Charaka Samhita, Vimana Sthana 4/4)

This concept resembles evidence-based computational
analysis.

4. Importance of Medicinal Plants in Ayurveda
Medicinal plants form the foundation of Ayurvedic
therapeutics. Ayurvedic literature describes numerous
medicinal plants possessing preventive and curative
properties. Herbal formulations including Churna,
Kwatha, Asava, Arishta, Taila, Ghrita, and Avaleha are
prepared using medicinal plants.

“Gegallel TATohcaTaT: HeIHA” (Bhavaprakasha Nighantu,
Purva Khanda)

This principle highlights the importance of medicinal

plant knowledge and resembles modern herbal databases
and Al-assisted medicinal plant informatics.

5. Applications of Artificial Intelligence in Medicinal
Plant Research

Al-assisted image recognition systems may help identify
medicinal plants using leaf morphology, floral structure,
bark texture, and microscopic characters. Machine
learning algorithms may predict pharmacologically
active phytochemicals and facilitate herbal drug
discovery.

Applications include.

* Medicinal plant authentication

* Phytochemical screening

* Molecular docking

* Toxicity prediction

* ADMET analysis

* Pharmaceutical quality assurance

6. Quality Control and Standardization
Quality control is a major challenge in Ayurvedic
pharmaceutics. Variability in raw materials and
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pharmaceutical processing affects therapeutic
consistency.
Classical  Ayurveda emphasized pharmaceutical
precision.

“HTeT, HTAT, ohld, &R (Sharangadhara Samhita,

Madhyama Khanda, Chapter 1)

Al technologies may improve quality assurance through
spectral analysis, batch consistency monitoring, and raw
drug authentication.

7. Al-Assisted Formulation Development

Bhaishajya Kalpana involves preparation of various
dosage forms using herbal and mineral substances. Al
may assist in dosage optimization, compatibility
analysis, and intelligent formulation development.
“HERRT f§ IUMRTUTAA" (Charaka Samhita, Sutra

Sthana 26/12).

This principle indicates that pharmaceutical processing
transforms drug properties and conceptually correlates
with Al-assisted pharmaceutical optimization.

8. Personalized Ayurvedic Medicine
Ayurveda emphasizes individualized therapeutics based
on Prakriti, Dosha, Agni, and disease condition.

“GATCATAAAT: T JEdAST:” (Charaka Samhita,

Vimana Sthana 8/95)
This principle resembles modern Al-assisted precision
medicine and personalized healthcare systems.

9. Digitalization of Ayurvedic Knowledge

Natural Language Processing technologies may facilitate
translation, digital archiving, and intelligent retrieval of
Ayurvedic manuscripts.

“QIET S gy g gReeHA:” (Sushruta

Samhita, Sutra Sthana 1/15)
This principle supports development of Al-driven
Ayurvedic knowledge systems.

10. Al in Rasashastra

Rasashastra includes procedures such as Shodhana,
Marana, Bhavana, and Putapaka.

“Qeel ARYT Aq THTAT IUTh I (Rasatarangini, 2nd
Taranga)

Al-assisted monitoring systems may help standardize
pharmaceutical  processing and improve safety
assessment.

11. Critical Discussion

The present review critically explores the emerging
integration of Artificial Intelligence within the domains
of medicinal plant research and  Ayurvedic
pharmaceutics, highlighting its transformative potential
in advancing evidence-based traditional healthcare
systems. Ayurveda, being one of the oldest holistic
systems of medicine, possesses a vast repository of
knowledge concerning medicinal plants, pharmaceutical
processing, disease management, and individualized
therapeutics. However, despite its extensive therapeutic
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significance, challenges related to standardization,
quality assurance, scientific validation, and global
acceptance continue to limit its broader integration into
contemporary healthcare frameworks. In this context,
Artificial Intelligence has emerged as a promising
interdisciplinary ~ tool  capable  of facilitating
modernization while preserving the fundamental
principles of Ayurveda.

One of the most significant applications of Al in
medicinal plant research lies in the accurate
identification and authentication of herbal raw materials.
Variability in  botanical  sources, adulteration,
substitution, and inconsistencies in drug quality remain
major concerns in Ayurvedic pharmaceutical practice.
Advanced Al technologies, particularly machine learning
and computer vision, have demonstrated considerable
potential  in  automated plant  classification,
morphological analysis, and digital authentication
systems. Such technologies may substantially enhance
the reliability, reproducibility, and precision of medicinal
plant identification, thereby contributing to improved
pharmaceutical quality and therapeutic efficacy.

Furthermore, Al-assisted phytochemical screening and
herbal drug discovery represent a rapidly advancing area
of scientific investigation. Conventional
pharmacognostical and phytochemical studies are often
labor-intensive, time-consuming, and economically
demanding. Predictive computational models and data-
driven analytical systems may facilitate rapid
identification of bioactive compounds, prediction of
pharmacological activities, molecular interactions, and
toxicity profiling. These developments may accelerate
the discovery of novel phytotherapeutic agents and
strengthen the scientific validation of traditional
Ayurvedic  formulations  through  evidence-based
methodologies.

The role of Artificial Intelligence in pharmaceutical
standardization and manufacturing optimization is
equally noteworthy. Standardization has long remained a
critical challenge in Ayurvedic pharmaceutics due to
variations in raw material procurement, processing
techniques, environmental conditions, and storage
practices. Al-integrated analytical platforms may enable
real-time monitoring of pharmaceutical processes,
quality assessment, impurity detection, and maintenance
of batch-to-batch consistency. Such technological
advancements may enhance regulatory compliance,
product safety, industrial efficiency, and international
acceptability of Ayurvedic pharmaceutical preparations.

The principles of personalized medicine described in
Ayurveda through concepts such as Prakriti, Dosha, and
individualized therapeutic planning exhibit remarkable
conceptual similarity with modern precision medicine.
Al-based systems capable of integrating genomic,
physiological, biochemical, and clinical datasets may
support highly individualized therapeutic interventions.
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This convergence of traditional Ayurvedic concepts with
contemporary computational technologies may establish
a scientifically robust framework for personalized
healthcare and integrative medicine.

Nevertheless, despite its substantial potential, the
integration of Al within Ayurvedic sciences is associated
with several scientific, technical, and ethical challenges.
The development of reliable Al models requires large-
scale, standardized, and validated datasets, which remain
limited within Ayurvedic research literature. Inadequate
digitization of classical texts, linguistic complexities,
lack of structured databases, and insufficient
interdisciplinary collaboration may further hinder
technological implementation. Additionally, concerns
regarding data privacy, algorithmic bias, ethical
governance, and excessive dependence on automated
systems necessitate careful regulatory oversight and
responsible scientific application. In conclusion, the
integration of Artificial Intelligence with medicinal plant
research and Ayurvedic pharmaceutics represents a
progressive and intellectually significant advancement
with the potential to redefine the future of traditional
medicine. Through scientific validation, pharmaceutical
standardization, predictive analytics, and personalized
therapeutic approaches, Al may contribute substantially
toward the modernization and global recognition of
Ayurveda. However, sustained interdisciplinary research,
robust regulatory frameworks, ethical implementation
strategies, and preservation of authentic Ayurvedic
principles remain essential for achieving balanced and
sustainable integration of technology within traditional
healthcare systems.

Flow chart

Classical Ayurvedic Knowledge — Digital Database —
Al Analysis — Medicinal Plant Authentication — Drug
Discovery — Pharmaceutical Standardization —
Personalized Ayurvedic Medicine — Global Acceptance

12. CONCLUSION

Artificial Intelligence represents a transformative
scientific advancement with substantial potential to
revolutionize medicinal plant research and Ayurvedic
pharmaceutics through enhanced precision,
standardization, and evidence-based validation. The
integration of Al technologies such as machine learning,
deep learning, natural language processing, and
computer vision with traditional Ayurvedic knowledge
systems offers a progressive interdisciplinary approach
for improving medicinal plant  authentication,
phytochemical analysis, herbal drug discovery,
pharmaceutical quality control, and personalized
therapeutics.

The application of Al in Ayurvedic pharmaceutical
sciences may significantly strengthen quality assurance
by minimizing adulteration, improving batch-to-batch
consistency, optimizing manufacturing processes, and
facilitating scientific evaluation of classical formulations.
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Furthermore, the convergence of Al-driven predictive
analytics with fundamental Ayurvedic concepts such as
Prakriti, Dosha, and individualized treatment approaches
highlights the potential development of precision-based
Ayurvedic healthcare systems aligned with contemporary
medical advancements.

Despite these promising opportunities, several scientific
and ethical challenges remain, including limited
standardized datasets, insufficient digitization of
classical literature, algorithmic bias, data privacy
concerns, and the necessity for interdisciplinary
collaboration. Therefore, the successful implementation
of Al within Ayurveda requires a balanced and
scientifically responsible approach that preserves the
authenticity, holistic philosophy, and traditional
principles of Ayurvedic medicine while embracing
technological innovation.

In conclusion, the synergistic integration of Artificial
Intelligence with medicinal plant research and Ayurvedic
pharmaceutics possesses remarkable potential to advance
scientific validation, pharmaceutical standardization,
clinical effectiveness, and global recognition of
Ayurveda.  Continued interdisciplinary  research,
technological refinement, and robust regulatory
frameworks may establish Al-assisted Ayurveda as a
scientifically credible, sustainable, and globally accepted
healthcare model for the future.

13. Ethical Concerns

Major ethical concerns include.

* Data privacy and patient confidentiality

* Bias in Al algorithms

* Overdependence on automation

* Lack of standardized databases

* Regulatory concerns

“I Get: ?diﬁl'clﬂ&{\” (Charaka Samhita, Vimana Sthana 8/86)

This principle highlights the importance of observation
and intelligent analysis.

14. Future Perspectives

1. Development of Digital Ayurvedic Databases.
Artificial Intelligence may facilitate the creation of
comprehensive digital databases containing information
related to  medicinal  plants,  phytochemicals,
formulations, and classical Ayurvedic references.

2. Medicinal Plant Identification and Authentication.
Al-based image recognition and computer vision
technologies may improve accurate identification of
medicinal plants and help prevent adulteration and
substitution of raw drugs.

3. Al-Assisted Herbal Drug Discovery.

Machine learning technologies may accelerate
phytochemical ~ screening and  prediction  of
pharmacological activities of herbal compounds, thereby
supporting faster drug discovery.
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4. Quality Control and Standardization

Al-supported analytical systems may enhance
pharmaceutical quality assurance, batch consistency,
impurity detection, and standardization of Ayurvedic
formulations.

5. Personalized Ayurvedic Medicine

Integration of Al with Prakriti analysis, genomic
profiling, and patient-specific clinical data may
strengthen individualized therapeutic approaches in
Ayurveda.

6. Digital Preservation of Classical Literature

Natural Language Processing (NLP) technologies may
support translation, interpretation, indexing, and
preservation of classical Ayurvedic manuscripts.

7.Smart Herbal Manufacturing Systems

Al and automation may optimize manufacturing
processes, inventory management, and production
efficiency in Ayurvedic pharmaceutical industries.

8. Clinical Decision Support Systems

Al-based systems may assist Ayurvedic physicians in
diagnosis, formulation selection, treatment planning, and
monitoring of therapeutic outcomes.

9. Scientific Validation and Global Acceptance
Al-assisted research methodologies may strengthen
evidence-based validation and promote the international
acceptance of Ayurvedic medicine.

10. Interdisciplinary Collaborative Research.

Future collaboration among Ayurvedic scholars,
pharmacologists, botanists, and Al experts may
contribute to innovative advancements in Ayurvedic
healthcare and pharmaceutical sciences.

Artificial Intelligence has emerged as a revolutionary
technological advancement with immense potential to
transform medicinal plant research and Ayurvedic
pharmaceutics. The integration of Al with traditional
Ayurvedic knowledge offers a new scientific dimension
for drug discovery, medicinal plant authentication,
phytochemical analysis, pharmaceutical standardization,
quality assurance, and personalized therapeutics.
Advanced Al technologies such as machine learning,
deep learning, natural language processing, and
computer vision can significantly enhance the accuracy,
efficiency, reproducibility, and global acceptability of
Ayurvedic healthcare systems.

The application of Al in medicinal plant identification
and herbal drug development may reduce errors related
to adulteration, improve batch-to-batch consistency, and
accelerate evidence-based validation of traditional
formulations.  Furthermore, Al-driven personalized
medicine approaches based on Prakriti, Dosha, genetic
profiling, and clinical data analysis may strengthen the
concept of individualized treatment described in classical
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Ayurveda. Correlation of classical Ayurvedic principles
with modern computational technologies demonstrates
that ancient Ayurvedic wisdom possesses remarkable
scientific relevance even in the era of digital healthcare
and precision medicine.

However, despite its promising applications, the
implementation of Al in Ayurveda also presents
significant challenges, including data standardization,
ethical concerns, algorithmic bias, limited digital
documentation of classical literature, and the need for
interdisciplinary  collaboration between Ayurvedic
scholars, pharmaceutical scientists, botanists, and Al
experts. Therefore, careful integration of Al technologies
with authentic Ayurvedic principles is essential to
preserve the originality and holistic philosophy of
Ayurveda.

In conclusion, the synergistic combination of Artificial
Intelligence and Ayurvedic pharmaceutical sciences has
the potential to establish a new paradigm in global
healthcare by promoting scientific validation, innovation,
quality enhancement, and worldwide acceptance of
traditional medicine. Future research focusing on Al-
assisted Ayurvedic databases, predictive pharmacology,
smart herbal manufacturing systems, and evidence-based
clinical applications may open new horizons for the
modernization and sustainable development of Ayurveda
in the twenty-first century.
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