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ABSTRACT
Panchakarma, the core therapeutic module of Ayurveda, has been revered for
centuries as a holistic detoxification and rejuvenation therapy. The herbal oils
and polyherbal preparations used in Panchakarma serve as the primary agents
for both external and internal applications, including procedures such as
Abhyanga (oil massage), Shirodhara (head oil therapy), and Basti (medicated
enema). Despite their long-standing traditional acceptance, the lack of rigorous
pharmacognostic evaluation and phytochemical standardization has limited
their global recognition and integration into evidence-based healthcare.
Pharmacognosy provides the scientific foundation to authenticate crude drug
materials, while phytochemical standardization ensures reproducibility of
therapeutic efficacy. This paper discusses the pharmacognostic features,
phytochemical profiles, and analytical challenges of herbal oils used in
Panchakarma. It highlights the importance of microscopic, macroscopic, and
chromatographic techniques in authenticating raw materials and finished
products. Furthermore, the paper emphasizes quality control parameters,
including  physicochemical constants, bioactive markers, and safety
evaluations, which are critical for establishing global standards. By integrating

traditional  Ayurvedic  wisdom with modern pharmacognostic —and
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phytochemical validation, the scope for developing Panchakarma oils into

scientifically recognized therapeutic agents can be expanded.

KEYWORDS: Panchakarma, pharmacognosy, phytochemical standardization,

herbal oils, Ayurveda, quality control, therapeutic efficacy, bioactive markers

INTRODUCTION

Ayurveda, the traditional system of medicine originating from India, is recognized globally as
one of the most holistic and comprehensive approaches to health, wellness, and disease
management. Among its many therapeutic modalities, Panchakarma occupies a central role.
Literally meaning “five actions,” Panchakarma refers to a set of bio-purificatory and
rejuvenative procedures that aim to cleanse the body of toxins, balance the three doshas (Vata,
Pitta, and Kapha), and restore the natural equilibrium essential for optimal health. Panchakarma
is not only a treatment strategy but also a preventive and promotive healthcare approach, often

used in both diseased and healthy individuals.

The therapeutic strength of Panchakarma lies in the wide range of medicated preparations
employed during its procedures. These include medicated oils (Taila), ghee-based formulations
(Ghrita), and various herbal decoctions. These formulations are used both externally and
internally across different therapies such as Abhyanga (therapeutic oil massage), Shirodhara
(streaming of medicated oil on the forehead), Nasya (nasal administration), and Basti
(medicated enema). Among these, medicated oils form the backbone of many Panchakarma
interventions due to their ability to penetrate tissues, deliver phytoconstituents, and exert
therapeutic action at both systemic and local levels. Traditional Ayurvedic texts describe
hundreds of medicated oils such as Ksheerabala taila, Mahanarayana taila, Dhanvantaram taila,
and Sahacharadi taila, each indicated for specific conditions such as neurological disorders,

musculoskeletal complaints, or gynecological issues.

While these formulations have been used for centuries and their efficacy widely acknowledged
by practitioners and patients alike, one of the main limitations hindering their wider global
acceptance is the absence of uniform pharmacognostic and phytochemical standardization.
Unlike synthetic drugs that usually contain a single active molecule, Ayurvedic oils are

complex polyherbal formulations often prepared by combining multiple herbs, sometimes
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more than 30—40 ingredients, with lipid media such as sesame oil, coconut oil, or ghee. The
therapeutic efficacy of these formulations depends on the authenticity of raw materials, precise
processing techniques (Sneha Kalpana), and the synergistic actions of multiple
phytoconstituents. Variability in any of these factors can lead to significant differences in the

quality and efficacy of the final preparation.

Pharmacognosy, the branch of science concerned with the study of crude drugs derived from
natural sources, provides the necessary tools for authenticating and evaluating herbal materials
used in Panchakarma oils. Pharmacognostic studies include macroscopic and microscopic
identification of herbal raw materials, examination of organoleptic features, and detection of
diagnostic characters that prevent adulteration and substitution. Such authentication ensures
that only genuine and high-quality plant materials are used in the preparation of medicated oils.
In addition, pharmacognosy plays a critical role in establishing botanical standards, creating

reference monographs, and ensuring reproducibility of raw material characteristics.

On the other hand, phytochemical standardization deals with the qualitative and quantitative
analysis of the bioactive compounds present in herbal preparations. Panchakarma oils, being
polyherbal formulations, contain a wide array of secondary metabolites such as alkaloids,
flavonoids, terpenoids, tannins, glycosides, and saponins, which contribute to their therapeutic
effects. Modern analytical techniques such as Thin Layer Chromatography (TLC), High
Performance Liquid Chromatography (HPLC), High Performance Thin Layer
Chromatography (HPTLC), Gas Chromatography—Mass Spectrometry (GC-MS), and Nuclear
Magnetic Resonance (NMR) allow the development of chemical fingerprints and identification
of marker compounds in these formulations. Establishing such phytochemical profiles is
essential to assure batch-to-batch consistency, verify therapeutic potency, and comply with

global quality standards.

The need for standardization is further emphasized by the challenges faced in the herbal drug
industry. Raw material variability due to differences in soil, climate, harvesting season, or
storage conditions, lack of uniform preparation guidelines, and widespread adulteration are
common issues. These factors can compromise the safety and efficacy of Panchakarma oils,
leading to reduced therapeutic reliability. International acceptance of Ayurvedic formulations

also requires adherence to the safety guidelines set by organizations such as the World Health

85 I Page 83-93 © MANTECH PUBLICATIONS 2025. All Rights Reserved



Panchakarma: A Journal on Samshodhana and Samshamana
MANIECH
Publications Volume 3, Issue 2, July-December, 2025

Organization (WHO), which emphasize the need for contaminant-free, standardized herbal

products that meet quality benchmarks.

Standardization not only ensures quality control but also paves the way for scientific validation
of Ayurvedic formulations. By linking pharmacognostic and phytochemical evaluation with
pharmacological studies and clinical trials, researchers can establish evidence-based efficacy
of Panchakarma oils. This integration of traditional knowledge with modern science enhances
credibility, facilitates regulatory approval, and expands the scope for global utilization of

Ayurvedic therapies.

The introduction of advanced technologies such as metabolomics, proteomics, and
chemoinformatics has further widened the scope of phytochemical standardization. These
technologies allow in-depth profiling of herbal formulations and identification of synergistic
interactions among phytoconstituents, which are central to Ayurvedic multi-ingredient
therapies. Moreover, DNA barcoding has emerged as a reliable tool for raw material
authentication, complementing traditional pharmacognostic methods and minimizing risks of

adulteration.

Therefore, the introduction of pharmacognostic and phytochemical standardization into
Panchakarma oils represents a crucial step in bridging traditional Ayurvedic wisdom and
contemporary pharmaceutical science. It ensures not only the safety and therapeutic efficacy
of these preparations but also their acceptance as reliable healthcare solutions on a global scale.
The present paper aims to highlight the pharmacognostic features, phytochemical
standardization techniques, challenges, and future prospects of herbal oils used in
Panchakarma, thereby offering a comprehensive scientific perspective on this traditional

practice.

LITERATURE REVIEW

Panchakarma and herbal oils in Ayurveda

Panchakarma therapies are primarily conducted using medicated oils prepared through Sneha
Kalpana, a classical Ayurvedic process of oil formulation involving herbal decoctions, pastes,

and lipids. Each oil is tailored to address specific doshic imbalances. For example, Bala (Sida

86 I Page 83-93 © MANTECH PUBLICATIONS 2025. All Rights Reserved



Panchakarma: A Journal on Samshodhana and Samshamana
MANIECH
Publications Volume 3, Issue 2, July-December, 2025

cordifolia) and milk-infused Ksheerabala taila are prescribed for Vata disorders, while

Dhanvantaram taila is widely used for musculoskeletal conditions.

Pharmacognostic authentication

Pharmacognostic studies involve organoleptic, microscopic, and macroscopic evaluation of
raw materials. Microscopic features such as starch grains, trichomes, and vascular tissue
arrangements help in confirming botanical identity. These methods prevent adulteration, a

common issue in the herbal drug trade.

Phytochemical standardization

Standardization involves the identification and quantification of phytoconstituents using
techniques like Thin Layer Chromatography (TLC), High Performance Liquid
Chromatography (HPLC), Gas Chromatography—Mass Spectrometry (GC-MS), and Fourier
Transform Infrared Spectroscopy (FTIR). Phytoconstituents such as alkaloids, flavonoids,

glycosides, saponins, and terpenoids contribute to the therapeutic efficacy of Panchakarma oils.

Quality control parameters

Ayurvedic Pharmacopoeia of India and WHO guidelines recommend standard parameters,
including pH, specific gravity, refractive index, viscosity, and acid value. In addition, safety
assessments for heavy metals, pesticide residues, and microbial contamination are mandatory

for global acceptance.

PHARMACOGNOSY OF HERBAL OILS USED IN PANCHAKARMA

Table 1: “Pharmacognosy of Herbal Oils Used in Panchakarma”

Herbal Ingredient Part | Macroscopic | Microscopic | Therapeutic Role in
(Botanical Name) Used Features Features Panchakarma Qils
Sida cordifolia (Bala)
) Yellowish-
Lignified
brown, fibrous, Neuroprotective,
Root xylem fibers,
characteristic Vata pacification
starch granules
odor
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Herbal Ingredient Part | Macroscopic | Microscopic | Therapeutic Role in
(Botanical Name) Used Features Features Panchakarma Qils

Acorus calamus (Vacha) . Oil cells,

Brownish )
' ' acicular -
‘ rhizome with Cognitive enhancer,
Rhizome ‘ crystals, _ ‘
strong aromatic nervine tonic
parenchyma
odor _
with starch
Withania somnifera
Simple starch
(Ashwagandha)
, Thick, brown, granules, . .
_ _ _ Adaptogenic, anti-
Root with earthy || tracheids with )
) inflammatory
smell pitted
thickening
Glycyrrhiza glabra
(Yashtimadhu)
Medullary rays, )
oy Yellow-brown, _ Demulcent, anti-

o & Root tibers with _ _

= sweet taste ulcer, rejuvenative

calcium oxalate

/
Challenges Opportunities
* Variability in Raw * Advances in Technology
Materials
* Complex Formulations * Regulatory Frameworks
* Analytical Method <——)>
Development * Global Market Potential
* Safety and Quality * Integration with
Concerns Modern Medicine
N J

Figure 1. Challenges and Opportunities in Standardization of Panchakarma Herbal Oils
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Macroscopic evaluation
Macroscopic features of crude drugs, such as leaf morphology, root color, odor, and texture,
aid in preliminary identification. For example, Sida cordifolia (Bala) roots exhibit a distinct

yellowish-brown color and characteristic odor, which is crucial in authenticating raw materials.

Microscopic evaluation
Microscopic examination is essential for detecting diagnostic features like starch granules,
lignified xylem fibers, or secretory canals. These features prevent substitution and ensure the

authenticity of plant material used in oils.

Pharmacognostic monographs

Monographs serve as reference standards describing pharmacognostic features, chemical
constituents, and quality parameters. For Panchakarma oils, pharmacognostic profiles of each
herb included in formulations must be compiled to maintain authenticity.

PHYTOCHEMICAL STANDARDIZATION OF PANCHAKARMA OILS

Table 2: “Phytochemical Standardization of Panchakarma Oils”

Herbal Qil / Major Bioactive Analytical Quality Control

Formulation Constituents Methods Used Markers

Alkaloids, flavonoids, o
Ksheerabala Taila o HPTLC, HPLC Ferulic acid
ferulic acid

Dhanvantaram Sesquiterpenes, glycosides, Sesquiterpene
AHTEP i GC-MS, FTIR ATEP
Taila polyphenols profile
Mahanarayana ] ) ) ] )
Steroids, tannins, terpenoids|| HPLC, NMR Withanolides
Taila
Phenolic compounds, Total phenolic
Sahacharadi Taila ' TLC, HPLC
saponins content
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Figure 2. Conceptual Framework of Pharmacognosy and Phytochemical Standardization

of Panchakarma QOils

Primary phytochemical screening
Preliminary tests help identify classes of phytoconstituents, such as alkaloids (Dragendorff’s
test), flavonoids (Shinoda test), and tannins (Ferric chloride test). These provide insight into

therapeutic potential.

Chromatographic profiling

e TLC and HPTLC: Provide fingerprint profiles for identification and comparison with
reference standards.

e HPLC: Enables quantification of specific bioactive markers like withanolides, asarones,
or glycyrrhizin.

e GC-MS: Widely used for volatile oil profiling, particularly for compounds like

sesquiterpenes and monoterpenes in Panchakarma oils.
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Bioactive markers
Identifying marker compounds is essential for standardization. For instance, asarone in Vacha

(Acorus calamus) and ferulic acid in Bala oil serve as key quality markers.

Stability and shelf life
Standardization also includes stability testing under varying storage conditions to determine

shelf life and maintain therapeutic efficacy over time.

CHALLENGES IN STANDARDIZATION
Variability of raw materials
Factors such as soil type, climate, harvesting season, and storage conditions influence

phytochemical composition, making consistency difficult.

Complexity of formulations
Panchakarma oils often contain multiple herbs processed with milk, ghee, or decoctions,

creating difficulties in isolating and quantifying individual bioactive compounds.

Lack of universal standards
While Ayurveda prescribes methods for preparation, modern pharmacopoeial standards for

many oils are still incomplete. This hampers regulatory acceptance in global markets.

Adulteration and substitution
Adulteration with inferior raw materials or synthetic substitutes compromises quality and

efficacy, necessitating stringent authentication methods.

SCOPE AND FUTURE PROSPECTS
Integration with modern techniques
Advanced analytical tools like Liquid Chromatography—Mass Spectrometry (LC-MS), Nuclear

Magnetic Resonance (NMR), and metabolomics can enhance phytochemical profiling.

Global acceptance
Pharmacognostic and phytochemical validation can promote wider acceptance of Panchakarma

oils in nutraceuticals, pharmaceuticals, and integrative medicine.
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Standard monographs and pharmacopoeias
Developing detailed monographs with standard values will aid in the regulation and quality

control of Ayurvedic oils, ensuring safety and efficacy.

Clinical validation
Randomized controlled trials with standardized oils will establish evidence-based efficacy,

bridging the gap between traditional practice and modern science.

CONCLUSION

Pharmacognosy and phytochemical standardization play a pivotal role in ensuring the
authenticity, safety, and therapeutic consistency of herbal oils used in Panchakarma. By
applying microscopic, chromatographic, and spectroscopic methods, the quality of raw
materials and finished formulations can be scientifically validated. The challenges of
variability, adulteration, and lack of global standards must be addressed through the integration
of traditional Ayurvedic knowledge with modern analytical techniques. Establishing universal
pharmacopoeial standards and validating bioactive markers will not only safeguard consumer
trust but also open avenues for the international acceptance of Panchakarma therapies as

evidence-based natural medicine.
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