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Phytochemical Finger Printing

HPTLC (High Performance Thin Layer Chromatography)
Applications In The Characterization Of Herbal Extracts

Introduction

HPTLC is an advanced form of Thin Layer Chromatography (TLC).

Itis widely used for identification, characterization, standardization, and quality control of
herbal drugs.

It provides a characteristic chemical profile known as a phytochemical fingerprint.

Phytochemical Fingerprinting
Definition

Phytochemical fingerprinting generates a characteristic chromatographic pattern of a plant
extract.

The pattern represents the chemical composition of the herbal material.
Every medicinal plant has a unique fingerprint profile.
> It helps distinguish genuine drugs from adulterated materials.
Principle
> HPTLC works on differential migration of compounds on a stationary phase.
» Compounds move at different rates based on polarity and affinity.
> Separation produces distinct spots or bands.

> The position of each spotis represented by its Rf value.

Components of HPTLC System

HPTLC Plate

Sample Applicator
Components of HPTLC System =————— Developing Chamber
Scanner

Data Processing System

A. HPTLC Plate

> Silica gel coated on aluminum, glass, or plastic plates.
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B. Sample Applicator

> Applies sample as narrow bands.

C. Developing Chamber

> Contains the mobile phase.

D. Scanner
> Detects separated compounds and records chromatograms.

E. Data Processing System

> Stores and analyzes chromatographic data.

Procedure
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A. Sample Preparation

> Plant material is dried and powdered.

> Extraction is carried out using suitable solvents.

» The extract is filtered and concentrated.

B. Sample Application
» Sampleis applied as bands on the HPTLC plate.

C. Development of Plate

> Plateis placed in the mobile phase chamber.

> Solvent moves upward by capillary action.

» Phytoconstituents separate according to polarity.

D. Detection
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> Bands are visualized under UV light or after spraying reagents.

E. Scanning
» The plate is scanned using a densitometer.

» Achromatogram showing different peaks is generated.

Applications of HPTLC

A. Identification of Medicinal Plants

> ldentifies authentic medicinal plants.

> Each plant shows a characteristic fingerprint pattern.
B. Detection of Adulteration

> Detects adulterants and substitutes in herbal products.
C. Standardization of Herbal Drugs

> Ensures consistency in herbal formulations.

> Marker compounds can be identified and quantified.
D. Quantificationiof Phytoconstituents
> Measures concentration of active compounds.

Examples
e Andrographolide in Andrographis paniculata.
e Bacosides in Bacopa monnieri.

e Withanolides in Withania somnifera.

Advantages

Rapid analysis.

Low solvent consumption.

Simultaneous analysis of multiple samples.
High reproducibility.

Cost-effective method.

Suitable for herbal drug standardization.

LC-MS (Liquid Chromatography-Mass Spectrometry)
Applications In the Characterization Of Herbal Extracts

Definition

Copyright by Engacy Learning Private Limited. All rights reserved. Reproduction or distribution without written consent is strictly prohibited.



“FirstHope Pharmacy” YouTube for Video | Instagram@firsthope | Download Firsthope App

e LC-MS combines liquid chromatography with mass spectrometry.
e Liquid chromatography separates compounds.

e Mass spectrometry identifies compounds based on molecular mass.

Principle
Compounds are first separated by liquid chromatography.
Separated compounds enter the mass spectrometer.
Molecules are converted into ions.
The mass analyzer measures mass to charge ratio (m/z).

A mass spectrum is produced for identification.

Instrumentation

Components
Solvent reservoir.
HPLC pump.
Injector.
Chromatographic column.
lonization source.
Mass analyzer.
Detector.

Computer system.

Applications of LC-MS

A. ldentification of Phytoconstituents
» LC-MS identifies unknown compounds present in herbal extracts.
B. Characterization of Polar Compounds
> LC-MS is useful for alkaloids, glycosides, flavonoids, and phenolic compounds.
C. Quantitative Analysis
> LC-MS determines concentration of phytoconstituents.
D. Metabolite Profiling

> LC-MS studies plant metabolites and secondary metabolites.

Examples

e Analysis of bacosides in Bacopa monnieri.

e Identification of andrographolides in Andrographis paniculata.
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