Separation Techniques

OPEN a ACCESS Freely available online

\ Journal of Chromatography &

Commentary

Detection and Quantitation through Liquid Chromatography

Martin Porvaznik’

Department of Chemistry, University of Assiut, El Fateh, Assiut Governorate, Egypt

DESCRIPTION

Liquid Chromatography (LC) is a separation technique that is
fields

biotechnology, environmental analysis, and food science. It is a

widely used in various such as pharmaceuticals,
versatile technique that allows for the separation and purification
of different molecules based on their chemical and physical
properties. This study highlights the basic principles, types, and

applications of liquid chromatography.

The basic principle of LC involves the separation of a mixture of
their
differential interaction with a stationary phase and a mobile

components into individual components based on
phase. The stationary phase is typically a solid or liquid phase
that is immobilized on a solid support, while the mobile phase is
a liquid solvent that is pumped through the stationary phase.
The mixture is introduced into the mobile phase and passed
through the stationary phase, where the components are
separated based on their differential interaction with the
stationary phase. The separated components are then detected
and quantified using a detector, such as UV-Vis spectroscopy or

mass spectrometry.

There are several types of liquid chromatography, including
High-Performance Liquid Chromatography (HPLC), reversed-
phase chromatography, normal-phase chromatography, ion
exchange chromatography, size exclusion chromatography, and
affinity chromatography. The choice of the type of LC depends
on the properties of the analytes being separated and the
requirements of the application. HPLC is the most widely used
type of LC due to its high resolution and sensitivity. It involves
the use of a high-pressure pump that delivers the mobile phase at
a high flow rate through a column packed with a stationary
phase. Reversed-phase chromatography is another common type
of LC that involves the separation of hydrophobic compounds
using a hydrophobic stationary phase and a polar mobile phase.

Normal-phase chromatography is the opposite of reversed-phase

chromatography and uses a polar stationary phase and a non-
polar mobile phase. Ion exchange chromatography separates
molecules based on their charge, while
chromatography separates molecules based on their size. Affinity
chromatography uses a specific ligand that selectively binds to the
target molecule, allowing for its separation from other molecules.

size exclusion

The applications of liquid chromatography are vast and diverse.
In the pharmaceutical industry, LC is used for drug discovery,
drug development, and quality control. For example, HPLC is
used for the analysis of drug compounds, impurities, and
metabolites in pharmaceuticals. In biotechnology, LC is used for
the purification of recombinant proteins and the analysis of
complex protein mixtures. In environmental analysis, LC is used
for the detection and quantification of pollutants in water and
soil samples. In food science, LC is used for the analysis of food
components, such as vitamins, antioxidants, and flavour
compounds. Despite its many advantages, liquid chromatography
has some limitations. One of the main limitations is the cost
associated with the instrumentation and consumables required
for the analysis.

CONCLUSION

Another limitation is the potential for the stationary phase to
deteriorate over time due to exposure to the sample matrix,
resulting in a loss of resolution and sensitivity. Additionally,
some analytes may be difficult to separate using LC due to their
similar properties. In conclusion, liquid chromatography is a
versatile and widely used separation technique that allows for the
separation and purification of different molecules based on their
chemical and physical properties. The different types of LC
provide a wide range of options for separating different types of
analytes, and the applications of LC are diverse and widespread.
However, careful optimization and selection of the appropriate
LC method are required to ensure optimal separation efficiency
and recovery of target molecules.
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