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ABSTRACT

Introduction: A traditional Ayurvedic remedy called Pathadi Ghrita is recommended for neurological conditions and
Medhya (cognitive enhancement). For quality control and scientific validation, standardization and phytochemical
characterisation of such polyherbal ghrita formulations are crucial.

Objective: To evaluate the phytochemical profile of Pathadi Ghrita using HPLC Method.

Methods: Pathadi Ghrita was subjected to solvent extraction using water:methanol:acetonitrile followed by RP-HPLC-
DAD analysis at 210 nm and 254 nm wavelengths. Chromatographic separation was performed on an ULTRASIL-AR
(250 x 4.6 mm) column using water-acetonitrile gradient mobile phase. The chromatographic fingerprint and
phytoconstituent distribution were analyzed.

Results: RP-HPLC chromatograms demonstrated 62 peaks at 210 nm and 59 peaks at 254 nm, indicating the presence of
multiple phytoconstituents. Terpenoids constituted the major class (58—60%)), followed by alkaloids (approximately 30%),
glycosides (5-6%), flavonoids (0.3%), phenolic acids (0.25%) and phytosterols (0.18%). Piperine was identified as the
predominant alkaloid.

Conclusion: RP-HPLC fingerprinting revealed a rich diversity of bioactive metabolites in Pathadi Ghrita, particularly
lipid-soluble terpenoids and piperine. The findings support the therapeutic potential and provide a scientific basis for
quality control and standardization of Pathadi Ghrita.
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INTRODUCTION

Ayurveda emphasizes the use of Medhya Rasayana formulations for enhancing intellect, memory, concentration and
cognitive performance. Ghrita-based formulations are considered ideal carriers for delivering lipophilic phytoconstituents
to the central nervous system because of their Yogavahi property and ability to cross biological membranes!.

Pathadi Ghrita is a classical Ayurvedic formulation containing Patha (Cissampelos pareira), Vacha (Acorus calamus),
Shigru (Moringa oleifera), Haritaki (Terminalia chebula), Shunthi (Zingiber officinale), Maricha (Piper nigrum), Pippali
(Piper longum), Saindhav Lavana and Ghrita. These ingredients possess documented antioxidant, neuroprotective, anti-
inflammatory and cognitive-enhancing activities?-°.

Modern analytical techniques such as RP-HPLC provide reliable tools for qualitative and quantitative assessment of
phytoconstituents in herbal formulations. Chromatographic fingerprinting serves as an important quality-control
parameter and helps establish reproducibility and authenticity of herbal medicines’.

Therefore, the present study was undertaken to develop an RP-HPLC fingerprint profile of Pathadi Ghrita and characterize
its major phytochemical constituents.

MATERIALS AND METHODS
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Sample Collection

Pathadi Ghrita was prepared according to classical Ayurvedic procedures,Ghrita was analysed in liquid form and
submitted for chromatographic evaluation at UltraChrom Innovatives Pvt. Ltd., Wardha, Maharashtra.

Sample Preparation

Exactly 1 mL of Pathadi Ghrita was dissolved in 6 mL of acetonitrile:methanol:water (3:2:1 v/v). The sample was kept
overnight in an airtight container and subsequently heated in a water bath at 55°C for 10 minutes. Ultrasonication was
carried out for 10 minutes followed by filtration through a 0.45 um nylon membrane filter. Twenty microliters of the
filtrate were injected into the HPLC system.

Instrumentation

Instrument: SHIMADZU Prominence UFLC HPLC-DAD
Column: ULTRASIL-AR (250 x 4.6 mm)

Mobile phase: Water—Acetonitrile

Flow rate: 1.0 mL/min

Detection wavelengths: 210 nm and 254 nm

Injection volume: 20 pL

Temperature: 31°C
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Fig.No.02:HPLC Report Of Pathadi Ghrita(Instrumentations)

Chromatographic Conditions

Chromatographic analysis was performed using a Shimadzu Prominence UFLC HPLC-DAD system equipped with an
ULTRASIL-AR column (250 x 4.6 mm). Water-acetonitrile gradient mobile phase was employed at a flow rate of 1
mL/min. Detection was carried out at 210 nm and 254 nm wavelengths. The column temperature was maintained at 31°C.
Phytochemical Classification

Detected compounds were categorized into:
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Fig.No.03:HPLC Report Of Pathadi Ghrita(Detected Compounds)
based on chromatographic behavior and reference spectral data.
RESULTS
Chromatographic Fingerprint

The RP-HPLC chromatogram of Pathadi Ghrita showed a complex phytochemical pattern with:
® (2 detectable peaks at 210 nm
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® 59 detectable peaks at 254 nm
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Fig.No.04:HPLC Report Of Pathadi Ghrita(Wide Range Of Phytoconstituents)
indicating the presence of a wide range of phytoconstituents.

Table No.01: Phytoconstituents Of Pathadi Ghrita

S.NO. Phytochemical Class Contribution (%) Components
1. Phenolic acids 0.25 5

2. Alkaloids 30 3

3. Flavonoids 0.30 4

4. Glycosides 5-6 6

5. Terpenoids 58-60 40

6. Phytosterols 0.18 2

Major Peaks

The chromatogram exhibited two dominant peaks around retention times 34 — 41 minutes, contributing approximately
30.94% and 29.02% of the total area respectively, indicating the abundance of major bioactive constituents.

Identified Marker Compounds

The study identified:

®  QGallic acid

®  Vanillic acid

®  Piperine

®  [B-Sitosterol

among the detectable phytochemical constituents. Piperine represented the predominant alkaloidal constituent.

DISCUSSION

The RP-HPLC profile revealed that Pathadi Ghrita is predominantly composed of lipophilic phytoconstituents. This
observation is expected because ghrita selectively extracts and retains lipid-soluble metabolites during the pharmaceutical
processing of herbal drugs.

The low proportion of phenolic acids and flavonoids observed in the chromatogram may be attributed to their polar nature
and limited partitioning into the lipid matrix of ghrita. Similar findings have been reported in studies evaluating medicated
ghee formulations where hydrophilic constituents are present in relatively lower concentrations®.

Piperine, detected as the major alkaloid, is well known for its bioavailability-enhancing, antioxidant, anti-inflammatory
and neuroprotective properties. It enhances absorption of phytochemicals and may contribute significantly to the Medhya
action of Pathadi Ghrita®.

Terpenoids represented the largest phytochemical group (58—60%). Terpenoids derived from Acorus calamus, Zingiber
officinale, Piper longum and Moringa oleifera have demonstrated antioxidant, anti-inflammatory and cognitive-enhancing
activities in experimental studies'*—'2.

The presence of phytosterols, glycosides, phenolic acids and flavonoids further contributes to the pharmacological
diversity of the formulation. These compounds collectively provide antioxidant and neuroprotective effects that may
support cognitive functions and neuronal health’s.
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Fig.No0S. Machanism and action of Pathadi Grita Contents

Thus, the chromatographic fingerprint generated in the present study can serve as a reference standard for future quality-
control investigations and batch-to-batch consistency evaluation of Pathadi Ghrita.

CONCLUSION

RP-HPLC analysis established a characteristic chromatographic fingerprint of Pathadi Ghrita. The formulation
demonstrated the presence of 62 phytochemical peaks with terpenoids constituting the major fraction, followed by
piperine-rich alkaloids and glycosides. The predominance of lipid-soluble constituents supports the traditional Ayurvedic
concept of ghrita as an efficient carrier for neuroactive compounds. The generated fingerprint can be utilized for
standardization, quality assurance and future pharmacological investigations of Pathadi Ghrita.
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Fig.No.06:HPLC Report Of Pathadi Ghrita

Future Scope

The HPLC fingerprint established in the present study may serve as a reference for routine quality control and
standardization of Pathadi Ghrita. Future investigations should focus on the isolation and characterization of individual
bioactive constituents, quantitative estimation of marker compounds and advanced analytical techniques such as LC-
MS/MS and GC-MS. Further pharmacological and clinical studies are warranted to correlate the phytochemical profile
with the Medhya activity and neuroprotective potential of Pathadi Ghrita, thereby strengthening its scientific validation
and therapeutic application.
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