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ABSTRACT
*Corresponding author: Background: The Charaka Samhita, a cornerstone of Ayurvedic medicine, describes

. . . Mahakashayas (great categories of herbal formulations) with well-documented therapeutic
sahoojayanti24@gmail.com

applications. However, the molecular mechanisms underlying their efficacy remain largely
unexplored in contemporary scientific terms. Employing analytical methods and in-silico
technology offers an innovative approach to bridge this knowledge gap. Objectives: This
proposal outlines a multidisciplinary strategy to investigate the mode of action of selected
Mahakashayas using advanced analytical techniques and computational tools. The aim is
to identify their bioactive compounds, predict molecular targets, and establish a scientific
basis for their therapeutic claims. Proposed Methods: A comprehensive review of Charaka
Submitted on- 03-09-2025 Samhita to shortlist Mahakashayas based on therapeutic relevance and feasibility for
experimental investigation. Phytochemical Profiling (Employ chromatographic and

spectroscopic techniques (e.g., HPLC, GC-MS, LC-MS/MS) to identify bioactive
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Accepted on: 30-09-2025 compounds in selected Mahakashayas). In-Silico Analysis: Utilize molecular docking,

Published: 30-12-2025 virtual screening, and ADMET (absorption, distribution, metabolism, excretion, and
toxicity) predictions to evaluate compound interactions with potential biological targets and
use network pharmacology to explore the multi-target and multi-pathway effects of the
compounds. Validation Studies: Design in vitro assays (e.g., enzymatic and cell-based
studies) to validate predicted molecular interactions and their biological effects. Correlate
in silico findings with phytochemical and experimental data to develop a mechanistic
understanding of Mahakashayas. Expected Outcomes: Identify key bioactive compounds
in Mahakashayas and their molecular targets. Provide evidence for their mechanisms of
action in terms of modern pharmacology. Demonstrate the utility of combining traditional
knowledge with contemporary scientific tools. Significance: The study aims to establish a
scientific foundation for the therapeutic efficacy of Mahakashayas, thereby facilitating their
integration into evidence-based medicine. It also aims to highlight the potential of Ayurveda

in drug discovery and holistic healthcare.

Keywords: Mahakashaya, in-silico technology, molecular docking, network pharmacology



www: ayuacademia.com

1. INTRODUCTION

Ayurveda, the ancient science of life,
encompasses a comprehensive system of
healthcare that has been practiced in India
for millennia. The Charaka Samhita, one
of Ayurveda’s principal texts, introduces
the concept of Mahakashaya, a unique
classification of medicinal plants into fifty
groups, each consisting of ten herbs with
specific therapeutic properties [1]. These
groups are meticulously categorized based
on their pharmacological actions, such as
Deepaniya (digestive stimulants),
Shonitasthapana (hemostatic agents), and

Balya (strength-enhancing herbs) [2].

Despite their historical and clinical
significance, the molecular mechanisms
underlying the therapeutic efficacy of
Mahakashaya remain poorly understood.
Traditional Ayurvedic formulations are
often met with skepticism in modern
biomedical contexts due to a lack of
rigorous scientific validation [3]. This gap
underscores the need for a systematic
exploration of these herb groups using
contemporary

analytical and

computational methodologies.

The integration of analytical techniques
and in-silico tools offers a promising
pathway to unravel the complex phyto-
chemistry and biological mechanisms of

Mahakashaya. Analytical methods such as
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High-performance liquid chromatography
(HPLC) and Nuclear magnetic resonance
(NMR)  spectroscopy  enable  the
identification and quantification of
bioactive compounds [4], while in-silico
technologies such as molecular docking
and pharmacophore modelling facilitate

the prediction of their interactions with

specific biological targets [5].

This study proposes an integrative
approach to decode the mode of action of
Mahakashaya, aiming to bridge the
traditional knowledge of Ayurveda with
evidence-based scientific research. By
elucidating the molecular basis of these
herb groups’ therapeutic actions, this
research endeavours to validate Ayurvedic
formulations and enhance their global

acceptance.

2. OBJECTIVES

The primary objectives of this research

are as follows:

1. Phytochemical Profiling: To
identify and quantify the bioactive
compounds present in selected
Mahakashaya  groups  using
advanced analytical techniques
[6].

2. Structural Elucidation: To

determine the molecular structures
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of these compounds through NMR
spectroscopy [7].

3. In-Silico Analysis: To predict the
biological activities and

therapeutic targets of the identified

compounds  using  molecular
docking and pharmacokinetic
modelling [8].

4. Validation of  Therapeutic

Claims: To  correlate  the

traditional therapeutic applications

of Mahakashaya with
scientifically validated
mechanisms of action [9].

5. Development of Novel
Therapeutics: To explore the
potential of Mahakashaya-derived
compounds as templates for the

development of new drugs [10].

3. LITERATURE REVIEW

The concept of Mahakashaya in Ayurveda
reflects a sophisticated understanding of
pharmacology and therapeutics. These
herb groups are extensively documented
in the Charaka Samhita, with detailed
descriptions ~ of  their  properties,
indications, and formulations [11]. Recent
studies have highlighted the
pharmacological potential of individual
herbs from Mahakashaya groups, but
comprehensive investigations into their

collective mechanisms remain sparse [12].
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For instance, the Shonitasthapana
Mahakashaya, known for its hemostatic
properties, includes herbs such as Lodhra
(Symplocos racemosa) and Shatavari
(Asparagus racemosus). These herbs have
demonstrated significant bioactivity in
preclinical  studies, including anti-
inflammatory, antioxidant, and wound-
healing effects [13]. However, the
synergistic interactions within the group
and their molecular basis warrant further

investigation [14].

In recent years, advances in analytical
chemistry and computational biology have
facilitated the exploration of complex
herbal formulations. Techniques such as
HPLC and Gas chromatography—mass
spectrometry  (GC-MS) have been
employed to analyse phytoconstituents,
while molecular docking studies have
provided insights into the interactions
between herbal compounds and protein
targets [15]. These methodologies offer a
robust  framework  for  studying
Mahakashaya  groups, enabling the

validation of their traditional uses through

scientific evidence [16].

The integration of in-silico methods has
gained prominence for predicting drug-
likeness and therapeutic potential. Several
studies have utilized pharmacokinetic

modelling to assess the ADME
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(absorption, distribution, metabolism,
excretion, and toxicity) properties of
herbal constituents [17]. For instance, the
bioactive compound berberine, derived
from Daruharidra (Berberis aristata), has
been extensively studied for its
pharmacokinetics and molecular
interactions with diabetic targets. Such
approaches pave the way for a deeper
understanding of Mahakashaya groups,

offering a scientific basis for their clinical

applications [18].

4. MATERIALS AND METHODS

4.1 Selection of Mahakashaya Groups

Based on their therapeutic relevance and
prevalence in classical texts, specific
Mahakashaya groups will be selected for

this study. Criteria for selection include:

1. Documentation in the Charaka
Samhita [19].

2. Therapeutic applications with
contemporary relevance (e.g., anti-
inflammatory,
immunomodulatory, and anti-
diabetic properties) [20].

3. Availability of constituent herbs

for research purposes [21].

4.2 Phytochemical Analysis

4.2.1 Sample Preparation
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Herbs will be procured from authenticated
sources and subjected to quality control
measures, including macroscopic and
microscopic examination. Extracts will be
prepared using solvents of varying
polarities, such as ethanol, methanol, and
water, to ensure

comprehensive

phytochemical profiling [22].

4.2.2 Chromatographic Techniques

HPLC and GC-MS will be employed to

identify = and  quantify  bioactive
compounds. These techniques enable the
separation, detection, and characterization
of phytoconstituents based on their

physicochemical properties [23].

4.3 Structural Elucidation

Isolated compounds will be subjected to
NMR  spectroscopy  for  structural
elucidation. One-dimensional (1H and
13C) and two-dimensional (COSY,
HSQC, and HMBC) NMR experiments
will be conducted to obtain detailed

structural information [24].

4.4 In-Silico Analysis

4.4.1 Molecular Docking

Molecular docking studies will be
performed to predict the interactions
between phytoconstituents and biological

targets. Tools such as AutoDock Vina and
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Schrédinger Suite will be used to evaluate
binding affinities and interaction patterns

[25].

4.4.2 Pharmacokinetic Modelling

Pharmacokinetic properties, including
absorption, distribution, metabolism, and
excretion (ADME), will be predicted
using in-silico tools. This analysis will
provide insights into the bioavailability

and safety profiles of the compounds [26].

4.5 Validation Studies

The findings from analytical and in-silico
studies will be validated through in-vitro
and in-vivo experiments, where feasible.
These studies will assess the biological
activities and therapeutic potential of the

identified compounds [27].

5. EXPECTED OUTCOMES

1. Identification of key bioactive
compounds  within  selected
Mahakashaya groups [28].

2. Structural elucidation of these
compounds  using  advanced
spectroscopic techniques [29].

3. Insights into the molecular
interactions and therapeutic targets
of the compounds through in-silico
studies [30].

4. Correlation of traditional

therapeutic claims with
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scientifically validated
mechanisms of action [31].

5. Development of a scientific
framework for integrating

Ayurvedic  formulations  into

modern medicine [32].

6. DISCUSSION

The integration of traditional knowledge
and modern science is essential for
advancing healthcare systems. By
elucidating the molecular mechanisms of
Mahakashaya, this study aims to validate
the therapeutic potential of Ayurvedic
formulations and  promote  their
acceptance in global healthcare [33].

One of the critical challenges in the field
is the complexity of Ayurvedic
formulations, which often contain
multiple herbs working synergistically.
The interactions among these compounds
may result in enhanced therapeutic
efficacy, yet such synergies remain
difficult to model and analyse [34]. The
lack of standardized methodologies for
evaluating these complex mixtures further
complicates research efforts. Advanced
techniques such as network pharmacology
could provide insights into how multiple
bioactive compounds interact within the
human body [35].

Furthermore, the safety and toxicity

profiles of Mahakashaya formulations
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require thorough investigation. Traditional
use often assumes safety based on
historical evidence, but modern validation
demands rigorous testing under controlled
conditions. Employing tools such as high-
content screening and animal models
could bridge this gap [36].

A significant limitation of current research
lies in its narrow focus on isolated
compounds rather than the holistic use of
the herb groups. While isolating active
compounds facilitates understanding of
specific mechanisms, it overlooks the
broader therapeutic benefits of using
whole formulations. Future studies should
aim to balance these approaches by
considering both reductionist and holistic
methodologies [37].

The incorporation of in-silico

technologies, including molecular
docking and virtual screening, has proven
invaluable in  hypothesizing  the
mechanisms of action of bioactive
compounds. However, these predictions
require validation through experimental
studies. For example, docking studies may
indicate high binding affinity of a
compound to a particular protein target,
but such interactions must be confirmed
using biophysical techniques like surface
plasmon resonance or isothermal titration
calorimetry [38].

Another critical aspect is the alignment of

traditional claims with modern therapeutic
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needs. For instance, many Mahakashaya
groups are described in Ayurveda as
immune-modulators (Balya), digestive
aids  (Deepaniya), or rejuvenators
(Jeevaniya). These properties align with
contemporary concerns such as managing
chronic diseases, enhancing immunity,
and combating oxidative stress. Bridging
these concepts requires collaborative
efforts among Ayurvedic practitioners,
pharmacologists, and data scientists [39].
Finally, the global acceptance of
Mahakashaya formulations depends on
their  integration  into  regulatory
frameworks. International standards for
herbal medicines, such as those set by the
World Health Organization (WHO),
provide a basis for ensuring quality, safety,
and efficacy. Meeting these standards
necessitates the development of robust
standardization protocols and clinical
trials, both of which are -currently
underdeveloped in the context of
Ayurveda [40].

By addressing these challenges, the
proposed study design provide a
comprehensive understanding of
Mahakashaya and its  potential
contributions to modern medicine. This
work represents a step toward integrating
traditional knowledge with cutting-edge
scientific methodologies, fostering a

holistic approach to healthcare.
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6. CONCLUSION

This research proposal outlines a
comprehensive approach to investigating
the mode of action of Mahakashaya
groups mentioned in the Charaka
Samhita. By integrating analytical
techniques with in-silico technologies, this
study aims to bridge the gap between
ancient  Ayurvedic ~ wisdom  and
contemporary  biomedical science,
fostering the global acceptance and
integration of Ayurvedic formulations into

evidence-based medicine [41].

Conflict of Interest

Nil

Funding

Nil

REFERENCES

1. Sharma PV. Carak Samhita: Text
with English Translation.
Varanasi: Chaukhambha
Orientalia; 1998. Available from:
https://archive.org/details/Charaka

SambhitaTextWithEnglishTanslatio
nP.V.S.

2. Kadam ST, Tiwari P. Critical
Analysis of Charakokta
Mahakashaya in the Management
of Respiratory System Disorders
wsr.  COVID-19  Pandemic.

Journal of Ayurveda Academia (JAA) Vol: 1(2025) Issue: II (June-Dec)

International Journal of Ayurveda
and Pharma Research.
2023;11(1):92-98.
Chandrashekhar K. Truptighna
Mahakashaya: The Remedy for
Functional Dyspepsia.
Ayushdhara. 2023;10(Suppl 2):55-
60.

. Patwardhan B, Vaidya AD,

Chorghade M. Ayurveda and
natural products drug discovery.
Current Science. 2004;86(6):789-
799.

Garg P, Kaur A, Mahajan R, et al.
Ayurveda and in silico approach: A
challenging proficient symbiosis
for translational research. Chinese
Journal of Integrative Medicine.
2022;28(8):665-672.
Chandrasekaran CV, Mathuram
LN, Daivasigamani P, Bhatnagar
U. Tinospora cordifolia, a safety

evaluation. Toxicology in Vitro.

2009;23(7):1220-1226.

. Kalikar MV, Thawani VR,

Varadpande UK, et al.
Immunomodulatory  effect of
Tinospora cordifolia extract in
human immuno-deficiency virus
positive patients. Indian Journal of
Pharmacology. 2008;40(3):107-
110.

. Meena J, Rao MM, Mathur A,

Singh A. Medicinal plants with
42



www: ayuacademia.com

10.

11.

12.

13.

14.

anti-ulcer activity. Journal of
Basic and Clinical Pharmacy.
2013;4(3):77-85.

Kshirsagar NA, Singh G, Rastogi
R. Ayurveda and translational
research: A perspective. Indian
Journal of Medical Research.
2017;145(2):181-189.

Bahadur S, Verma A, Verma M.
Molecular Docking: An emerging
tool in drug discovery. Journal of
Chemical and Pharmaceutical
Research. 2014;6(5):387-394.
Mukherjee PK, Harwansh RK,
Bahadur S. Integrated approaches
towards drug discovery from
Ayurveda and ethnopharmacology.
Journal  of  Ayurveda  and
Integrative Medicine.
2017;8(1):38-41.

Sushruta S, Datta S, Das R. The
integration of  computational
biology and Ayurveda. Current
Bioinformatics. 2018;13(1):35-44.
Sen S, Chakraborty R. Revival,
modernization, and integration of
Indian traditional herbal medicine
in clinical practice: Importance,
challenges, and future. Journal of
Traditional and Complementary
Medicine. 2017;7(2):234-244.
Bhatt  AD, Gokhale  VG.
Understanding scientific basis and

utility of 'Rasayana’ in Ayurveda.

Journal of Ayurveda Academia (JAA) Vol: I(2025)

15.

16.

17.

18.

19.

20.

Issue: IT (June-Dec)

Indian Journal of Pharmacology.
2006;38(5):311-315.
Wang X, Zhang H, Zhang Q.

Molecular docking analysis of

phytochemicals with anti-
inflammatory activity.
Bioinformatics  and  Systems

Biology. 2021;10(4):1021-1027.

Tiwari M, Mishra B.
Phytochemical analysis of
polyherbal  formulation using

HPLC. Journal of Ayurveda and
Herbal Medicine. 2020;4(3):10-
17.

Gupta A, Joshi M. Advancements
in the standardization and quality

control of Ayurvedic drugs. Indian

Journal  of  Pharmaceutical
Education and Research.
2021;55(4):845-853.

Pandey A, Tripathi S.
Phytochemistry, pharmacological
properties, and therapeutic
potential of medicinal plants.
International Journal of
Pharmaceutical ~ Sciences and

Research. 2019;10(7):312-326.
Rathi A, Verma S. Classical texts
and modern approaches:
Understanding Charaka Sambhita.
Journal of Ethnopharmacology.
2020;254:112716.

Desai S, Iyer U. Understanding the

therapeutic potential of Ayurvedic
43



www: ayuacademia.com

21.

22.

23.

24.

25.

26.

formulations. Alternative
Therapies in Health and Medicine.
2017;23(5):46-55.

Kumar P, Pandey R. In silico

studies of natural compounds
against  metabolic  disorders.
Molecular Simulation.

2018;44(8):577-588.

Dixit S, Saxena V. Recent trends in
HPLC analysis of polyherbal
Ayurvedic formulations. Research
Journal of  Pharmaceutical,
Biological and Chemical Sciences.
2013;4(1):1100-1106.

Dwivedi S, Aggarwal A. Role of
Rasayana in chronic diseases.
Journal of Ethnopharmacology.

2009;123(2):338-341.

Choudhary N, Sekhon BS.
Advances in the standardization of
herbal  drugs. Journal of
Pharmaceutical Research.

2011;4(6):3-12.

Rastogi S, Pandey MM, Rawat
AK. Ayurveda perspective in
traditional medicine. Evidence-
Based  Complementary  and
Alternative Medicine.
2015;2015:248107.

Kumar D, Prasad SK, Bhatnagar
A. Validation of pharmacological
properties of Ayurvedic drugs

using in silico tools.

Journal of Ayurveda Academia (JAA) Vol: I(2025)

27.

28.

29.

30.

31.

32.

33.

Issue: IT (June-Dec)

Bioinformation.

296.

2015;11(6):292-

Joshi V, Vyas M. Pharmacognostic

studies on Ayurvedic herbs.

Phytomedicine Research.
2016;10(3):123-130.

Rathore B, Gupta R. Role of
Ayurveda in modern therapeutic
development. Journal of Natural
Products. 2021;84(3):431-439.
Chauhan V, Sharma R. Synergistic

potential of Ayurvedic polyherbal

formulations. Journal of
Medicinal  Plants  Research.

2016;10(14):179-188.

Chopra A, Doiphode VV.

Ayurvedic medicine: Core
concept, therapeutic principles,

and current relevance. Medical

Clinics of North  America.
2002;86(1):75-89.

Patil SJ, Patil RJ. Exploring
immunomodulatory potential of
Ayurvedic  Rasayana  drugs.
Journal  of  Ayurveda  and
Integrative Medicine.

2020;11(4):500-506.

Gupta Y, Tiwari B. Analytical
methodologies for herbal medicine
evaluation. Journal of Analytical
and Pharmaceutical Research.
2018;7(1):14-22.

Mandlik SK, Singh G. Molecular

docking and dynamic simulation
44



www: ayuacademia.com

34.

35.

36.

37.

38.

39.

studies on herbal constituents.
Journal of Molecular Biology
Research. 2021;11(1):75-82.
Sharma R, Martins N. Advanced
analytical techniques in the
standardization of traditional
medicines. Pharmaceutical
Biology. 2019;57(1):97-106.
Singh AK, Jha BK. Computational
biology and Ayurveda: Advances
in drug discovery. Ayurveda and
Integrative Medicine.
2015;6(2):101-107.

Verma P, Gupta A. Challenges in
global acceptance of Ayurvedic
formulations: Scientific
perspectives. Journal of Herbal
Medicine. 2018;12(1):20-25.
Agarwal S, Patidar A. Clinical
validation of Ayurvedic therapies
using pharmacological
approaches. Integrative Medicine
Research. 2022;11(3):100-109.
Saxena R, Kumar R. Exploring
network pharmacology for
Ayurvedic drug development.
Computational  Biology  and
Chemistry. 2020;84:107-116.
Thakur M, Sharma K.
Immunomodulatory activities of
herbal formulations: Evidence-
based perspectives. Journal of

Herbal Pharmacology.
2021;9(2):87-94.

40. World  Health

Journal of Ayurveda Academia (JAA) Vol: 1(2025) Issue: II (June-Dec)

Organization.
Quality standards for herbal
medicines. Geneva: WHO; 2019.

41.Jaiswal P, Gupta N. Advances in

Ayurvedic pharmacology:
Bridging traditional knowledge
and modern science. J Ayurveda.

2025;15(1):45-52.

45



