UNIT -5
1. Definition:

e Phytochemistry: The branch of chemistry that deals with the study of plant-based
chemicals, including secondary metabolites and compounds.

2. Key Concepts:

o Secondary Metabolites: Bioactive compounds not directly involved in the plant's
primary metabolic processes.

o Phytoconstituents: Chemical constituents found in plants, including alkaloids,
flavonoids, terpenoids, etc.

e Crude Drugs: Plant or plant-derived substances used in traditional medicine.
3. Objectives of Phytochemistry:

o Identification of Phytoconstituents: Analyzing and characterizing the chemical
composition of plants.

o Biological Activities: Understanding the pharmacological effects and potential
medicinal uses.

o Isolation and Purification: Extracting and purifying active compounds for further
study.

4. Methods in Phytochemistry:
- Extraction:
e Purpose: To obtain bioactive compounds from plant material.

o Methods: Soxhlet extraction, maceration, steam distillation, supercritical fluid
extraction.

- Isolation and Purification:

e Chromatography: Separation technique based on differential migration of
components.

e Crystallization: Formation of pure crystals from a solution.
« Distillation: Separation of volatile components based on boiling points.
- Identification:
e Spectroscopy: Techniques like UV-Vis, IR, NMR, and MS for structural elucidation.
e Chromatography: HPLC and GC for compound separation and quantification.
- Biological Assays:
o In vitro and In vivo Studies: Testing the biological activity of phytoconstituents.

- Application of Modern Techniques:
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5. Modern Methods of Extraction:
- Supercritical Fluid Extraction (SFE):

o Principle: Utilizes supercritical fluids (e.g., CO2) to extract compounds with high
efficiency.

o Advantages: Selective, solvent-free, and environmentally friendly.
- Microwave-Assisted Extraction (MAE):
o Principle: Uses microwave energy to enhance the extraction process.
o Advantages: Faster extraction, reduced solvent usage.
- Ultrasound-Assisted Extraction (UAE):
e Principle: Ultrasonic waves enhance the penetration of solvents into plant material.
e Advantages: Improved extraction efficiency, reduced extraction time.
6. Application of Spectroscopy:
- UV-Visible Spectroscopy:
e Principle: Measures absorbance of light in the UV-Vis range.
e Application: Quantitative analysis of compounds like alkaloids and flavonoids.
- Infrared Spectroscopy (IR):
e Principle: Measures absorption of infrared radiation.
o Application: Identification of functional groups in compounds.
- Nuclear Magnetic Resonance (NMR):
o Principle: Measures the interaction of atomic nuclei with an external magnetic field.
e Application: Structural elucidation of complex molecules.
7. Application of Chromatography:
- High-Performance Liquid Chromatography (HPLC):
e Principle: Liquid chromatography with high pressure for improved separation.

o Application: Quantitative analysis of phytoconstituents, including alkaloids and
flavonoids.

- Gas Chromatography (GC):

o Principle: Separation of volatile compounds based on their affinity for a stationary
phase.

o Application: Analysis of essential oils and volatile compounds.

8. Application of Electrophoresis:
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- Gel Electrophoresis:

o Principle: Separation of charged biomolecules in an electric field through a gel
matrix.

o Application: Separation of proteins, nucleic acids in plant extracts.

- Capillary Electrophoresis (CE):
e Principle: Separation of ions based on their electrophoretic mobility in a capillary.
o Application: Analysis of charged compounds like alkaloids and organic acids.

9. Advantages of Modern Techniques:

e Precision and Sensitivity: Modern techniques offer higher precision and sensitivity
in detecting and quantifying phytoconstituents.

o Efficiency: Extraction methods such as SFE, MAE, and UAE are more efficient and
environmentally friendly compared to traditional methods.

o Rapid Analysis: Spectroscopy, chromatography, and electrophoresis provide rapid
and accurate analysis of complex plant extracts.

10. Challenges and Considerations:
o Standardization: Ensuring consistency and reproducibility in extraction and analysis.

e Cost: Some modern techniques may be cost-intensive, requiring careful consideration
in research or industrial applications.

o Integration: Combining multiple techniques for comprehensive analysis.

In conclusion, the integration of modern extraction methods and advanced analytical
techniques in phytochemistry has revolutionized the study of plant-based compounds. These
approaches contribute to the development of new drugs, nutraceuticals, and the understanding
of the therapeutic potential of plant-derived substances.
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