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Description
Liquid Chromatography (LC) is a widely used separation technique 

in analytical chemistry that allows for the separation, identification, 
and quantification of different components in a complex mixture [1]. It 
is based on the separation of a sample into its individual components 
by passing it through a column packed with a stationary phase, and the 
components are then eluted from the column using a mobile phase [2]. 
It is an essential tool in many fields, including pharmaceuticals, 
biotechnology, environmental monitoring, and food analysis. The 
principle of liquid chromatography involves the separation of a sample 
into its individual components based on the different interactions that 
these components have with the stationary phase and the mobile phase 
[3].

The stationary phase is typically a solid material that is packed into 
a column, while the mobile phase is a liquid that is passed through the 
column. The components of the sample are separated based on their 
different interactions with the stationary and mobile phases [4]. There 
are several types of liquid chromatography, including High-
Performance Liquid Chromatography (HPLC), ion-exchange 
chromatography, size-exclusion chromatography, and affinity 
chromatography. In HPLC, the stationary phase is a solid material 
with a high surface area, and the mobile phase is a liquid that is forced 
through the column at high pressure [5]. The sample components are 
separated based on their different interactions with the stationary 
phase, which can include hydrophobic interactions, hydrogen bonding, 
and electrostatic interactions [6].

Liquid chromatography is a versatile separation technique that has 
many applications in various fields, including pharmaceuticals, 
biotechnology, environmental monitoring, and food analysis. It is 
extensively used in the pharmaceutical industry for drug development 
and quality control. It is used to separate and quantify different 
components in a drug formulation, including the active ingredient, 
impurities, and degradation products [7]. HPLC is the most commonly 
used liquid chromatography technique in pharmaceutical analysis due 
to its high sensitivity, selectivity, and accuracy. Liquid

chromatography is also used for the analysis of biological fluids, 
including blood and urine, to monitor drug levels and assess drug 
metabolism.

It is used in biotechnology for the purification and analysis of 
proteins, nucleic acids, and other biomolecules. In protein purification, 
liquid chromatography is used to separate a protein of interest from 
other proteins and impurities in a mixture [8]. Affinity 
chromatography is a powerful tool for protein purification, as it allows 
for the specific capture of a target protein based on its interaction with 
a ligand immobilized on the stationary phase. Size-exclusion 
chromatography is also commonly used for protein purification, as it 
separates proteins based on their size and shape.

Liquid chromatography is used in environmental monitoring for the 
analysis of water, soil, and air samples for the presence of pollutants 
and contaminants. HPLC is commonly used for the analysis of 
pesticides, herbicides, and other organic pollutants in water and soil 
samples [9]. Ion-exchange chromatography is also used for the 
analysis of heavy metals in water and soil samples. Liquid 
chromatography is used in food analysis for the detection and 
quantification of contaminants and additives in food products [10]. 
HPLC is commonly used for the analysis of food additives, including 
preservatives, sweeteners, and food colorings. Liquid chromatography 
is also used for the analysis of natural products in food, including 
vitamins and phytochemicals.
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