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Marine Natural Products

General Methods Of Isolation And Purification Of Marine Natural
Products

Marine natural products are chemical substances obtained from marine organisms such as

algae, sponges, corals, seaweeds, mollusks, bacteria, fungi, and other marine
microorganisms.

These compounds possess various biological activities including anticancer, antiviral,
antibacterial, antifungal, anti-inflammatory, and analgesic effects.

Isolation and purification are important steps in obtaining biologically active compounds from
marine sources.

Objectives of Isolation and Purification

A. Separation of Active Constituents

> Isolation helps separate biologically active compounds from complex marine materials.

> Pure compounds can then be studied for their medicinal properties.

B. Identification of Chemical Structure

» Purification allows accurate determination of chemical composition and molecular
structure.

» Structural identification is essential for drug development.

C. Evaluation of Biological Activity

» Pure compounds can be tested for pharmacological and toxicological activities.
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> This helps identify compounds with therapeutic potential.

Steps in Isolation of Marine Natural Products

R 7 ¥ Isolation of ¥
me Natural Products

A. Collection of Marine Organisms

Procedure

o 'Marine organisms are collected from oceans, seas, coral reefs, and coastal areas.

o Collection may be done manually, by diving, or using specialized marine equipment.
Examples

o Marine sponges.

o Seaweeds.

o Corals.

o Marine microorganisms.

B. Identification of Collected Samples

Procedure
o Organisms are identified using taxonomic and molecular techniques.

o Correctidentification is important for reproducibility and future research.

C. Sample Preparation

Procedure
o Collected materials are washed to remove salts, sand, and debris.
o Samples are dried or frozen to prevent degradation.

o The materialis then crushed or powdered for extraction.

D. Extraction
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Definition

o Extraction is the process of removing chemical constituents from marine organisms
using suitable solvents.

Common Solvents Used

Methanol.

Ethanol.

Acetone.

Chloroform.
o Ethyl acetate.
o Water.

Extraction Methods

== Extraction Methods ™

4 Supercritical
CO;

. Maceration
= The powdered material is soaked in a solvent for a specific period.
= Bioactive compounds dissolve into the solvent.

. Soxhlet Extraction

= Continuous extraction is performed using a Soxhlet apparatus.
= Fresh solvent repeatedly passes through the sample.

Ultrasonic-Assisted Extraction

= Ultrasound waves improve extraction efficiency.
= This method reduces extraction time.
. Supercritical Fluid Extraction
= Carbon dioxide is commonly used as the extracting fluid.

= This technique provides high purity extracts.

Purification of Marine Natural Products
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A. Solvent Partitioning

Principle

o Compounds are separated based on differences in solubility.
Procedure

o The crude extract is mixed with different solvents.

o Various fractions are obtained according to polarity.

B. Chromatographic Techniques

1. Thin Layer Chromatography (TLC)

Principle

= Separation occurs based on differences in adsorption.

= Monitoring extraction and purification processes.
= Preliminary identification of compounds.

2. Column Chromatography

Principle

= Compounds are separated according to their affinity for stationary and
mobile phases.

Uses
= |solation of individual compounds from crude extracts.

3. High Performance Liquid Chromatography (HPLC)

Principle
= Separation is achieved under high pressure.
Advantages
= High resolution.
= High purity.
= Rapid separation.
4. Gas Chromatography (GC)
Principle
= Volatile compounds are separated based on their boiling points.
Uses

= Analysis of volatile marine metabolites.

C. Crystallization
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Principle

o Pure compounds form crystals from suitable solvents.

Advantages

o Produces highly pure compounds.
D. Spectroscopic Characterization

Techniques Used

1. Nuclear Magnetic Resonance (NMR)
» Used for structural determination.
2. Mass Spectrometry (MS)
= Determines molecular weight and fragmentation patterns.
3. Infrared Spectroscopy (IR)
= Identifies functional groups.
4. Ultraviolet Spectroscopy (UV)

= Provides information about conjugated systems.

Importance ofdsolation and Purification

Drug Discovery: Identifies new therapeutic compounds.
Quality Assurance: Ensures purity and consistency.
Pharmacological Evaluation: Enables accurate biological testing.

Structural Studies: Helps determine chemical structures.

Study Of Marine Toxins

Marine toxins are poisonous substances produced by marine organisms.

These toxins are produced by algae, bacteria, sponges, jellyfish, fish, mollusks, and other
marine organisms.

Marine toxins can affect the nervous system, muscles, liver, and other organs.

e Although toxic, many marine toxins are useful tools in pharmacological research.

Sources of Marine Toxins

A. Marine Algae

> Certain algae produce toxins that accumulate in fish and shellfish.

> These toxins can cause food poisoning in humans.

B. Marine Bacteria
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