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Phytochemical Investigation of Drugs

Introduction

Phytochemical investigation refers to the systematic study and analysis of the chemical
constituents present in plants (especially medicinal plants) to identify, isolate, characterize, and
quantify bioactive compounds responsible for their therapeutic effects.

Phytochemistry is the branch of science that deals with the chemical constituents of plants.

Phytochemical investigation involves analyzing these constituents using qualitative and
quantitative methods.

It forms the scientific basis for the development of herbal medicines, modern pharmaceuticals,
and nutraceuticals.

Objectives of Phytochemical Investigation

. To identify active constituents responsible for biological activity.
. Toisolate and purify those bioactive compounds.

. To characterize and elucidate their chemical structures.

. Tounderstand the pharmacological actions of the compounds.
. To standardize plant drugs for quality assurance.

. To develop herbal formulations and derive leads for drug discovery.

Stages of Phytochemical Investigation

A. Collection and Authentication

» Based on ethnobotanical use, traditional medicine, or pharmacological data.
» Verified by botanical taxonomy and herbarium reference.
B. Drying and Powdering
» Drying: Shade or oven-dried to prevent degradation.
» Powdering: Ground into fine powder for better extraction.
C. Extraction

» Purpose: Isolate soluble phytochemicals using appropriate solvents.
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» Methods: Maceration, Percolation, Soxhlet, Ultrasonic, Supercritical fluid extraction.

» Solvents (increasing polarity):
Petroleum ether < Chloroform < Ethyl acetate < Methanol/Ethanol < Water

D. Preliminary Phytochemical Screening

» Objective: Detect major phytochemical groups using simple tests.

Alkaloids Dragendorff’s, Mayer’s, Wagner’s

Flavonoids Shinoda, Alkaline reagent

Tannins Ferric chloride

Glycosides Keller-Killiani, Borntrager’s

Saponins Froth test

Steroids/Terpenoids | Liebermann-Burchard

Phenols Ferric chloride, Lead acetate

E. Isolation and Purification

» Goal: Obtain pure compounds from crude extracts.
» Techniques: Column chromatography, TLC, HPLC, GC, Preparative TLC/HPLC.

F. Structural Elucidation

» Purpose: Identify compound structure using:
=  UV-Visible: Conjugated systems
IR: Functional groups
NMR: Structural details
MS: Molecular weight, fragmentation

X-ray: Crystalline structure confirmation

G. Quantitative Analysis

» Goal: Estimate phytochemical content.

» Methods: UV-Spectrophotometry, HPLC, Gravimetric, Titrimetric.

H. Biological Activity Evaluation

» Assays:
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= /nvitro: Enzyme inhibition, antimicrobial
= /nvivo: Anti-inflammatory, hepatoprotective

» Purpose: Correlate activity with isolated compounds.

Significance of Phytochemical Investigation

Aspect Significance

Drug Discovery Leads to development of novel drugs (e.g.,
paclitaxel, vincristine)

Quality Control Ensures consistency, potency, and safety of
herbal formulations

Ethnopharmacological Confirms traditional claims scientifically
Validation

Chemical Fingerprinting Helps in standardizing and authenticating crude
drugs

Challenges in Phytochemical Investigation

Complexity of plant matrices (multiple constituents)
Low concentration of active compounds
Variability due to environmental and genetic factors

Requirement of advanced and costly analytical instruments

Applications

¢ Development of plant-based drugs and supplements
o |dentification of new bioactive molecules
e Authentication and standardization of herbal raw materials

e Establishment of chemical markers for quality control
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