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ABOUT THE STUDY
Gel filtration chromatography, also known as Size Exclusion 
Chromatography (SEC), is a widely used and versatile technique 
in analytical chemistry. It is primarily used for the 
separation and purification of molecules based on their size and 
shape. Gel filtration chromatography relies on the principle of 
exclusion. In this technique, a porous gel matrix is used as the 
stationary phase.

Larger molecules are excluded from entering the pores of the gel 
and therefore move through the column more quickly, while 
smaller molecules enter the pores and are retained longer. Unlike 
other chromatographic techniques that depend on chemical 
interactions between the analyte and the stationary phase, gel 
filtration chromatography does not involve any chemical 
bonding. Since it relies on size exclusion rather than chemical 
interactions, the sample remains unaltered during the separation 
process, making it suitable for sensitive compounds such as 
proteins, nucleic acids, and polymers.

Gel filtration chromatography is versatile and finds applications 
in various scientific disciplines. In biochemistry, it is employed 
for protein purification and determining the molecular weight 
and oligomeric state of biomolecules. In polymer science, it is 
crucial for assessing the molecular weight distribution of 
polymers, which is critical for quality control in manufacturing 
processes. Different columns are available to accommodate 
various molecular weight ranges and applications. Gel filtration 
chromatography has limitations in terms of resolution and 
sensitivity compared to other chromatographic techniques like 
High-Performance Liquid Chromatography (HPLC). Modern gel 
filtration chromatography systems often incorporate advanced 
detectors such as UV-Vis spectroscopy, refractive index detectors, 
and Multi-Angle Light Scattering (MALS) for more 
comprehensive characterization of molecules beyond size, 
including shape and conformation. These standards help in 
estimating the molecular weight of unknown analytes based on 

their elution volume. One of the significant advantages of gel 
filtration chromatography is its compatibility with a variety of 
sample types and solvents.

Gel filtration chromatography is widely used in biochemistry and 
biotechnology for the purification and characterization of 
proteins, enzymes, nucleic acids, and other biomolecules. 
Moreover, it is a valuable tool in environmental and food 
analysis. The choice of gel type (e.g., Sephadex, Sepharose) and 
column parameters, such as particle size and pore size, is crucial 
for achieving the desired separation. Different columns are used 
for different molecular weight ranges. Like Gel Permeation 
Chromatography (GPC), Gel Filtration Chromatography (GFC) 
often requires the use of calibration standards with known 
molecular weights to construct a calibration curve.

Gel filtration chromatography has some limitations, primarily 
related to its inability to provide information about the chemical 
structure of molecules. Advances in gel filtration chromatography 
include the development of high-performance columns and 
detectors, which improve resolution and sensitivity. Additionally, 
coupled techniques like mass spectrometry and Multi-Angle Light 
Scattering (MALS) can provide more comprehensive information 
about the molecular properties of analytes.

CONCLUSION
In conclusion, gel filtration chromatography is a versatile and 
widely used chromatographic technique for separating and 
purifying molecules based on their size and shape.

Its simplicity, sample compatibility, and broad applicability make 
it an essential tool in various fields of science, particularly in 
biochemistry and biotechnology. Researchers and scientists 
continue to explore its potential and refine its applications with 
the integration of modern technologies and methodologies. 
Advances in column materials and detection methods continue 
to enhance the utility and precision of gel filtration 
chromatography in scientific research and industrial applications.

Perspective

Correspondence to: Quing Wang, Department of Chemistry, University of Assiut, El Fateh, Assiut Governorate, Egypt, E-mail: wang511@hotmail.com

Received: 17-Aug-2023; Manuscript No. JCGST-23-27358; Editor assigned: 21-Aug-2023; Pre-QC No. JCGST-23-27358 (PQ); Reviewed: 11-Sep-2023; QC 

No. JCGST-23-27358; Revised: 20-Sep-2023, Manuscript No. JCGST-23-27358 (R); Published: 28-Sep-2023, DOI: 10.35248/2157-7064.23.14.536

Citation: Wang Q (2023) Advances of Column Materials and Detection Methods in the Gel Filtration Chromatography. J Chormatogr Sep Tech. 14:536.

Copyright: © 2023 Wang Q. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits 

unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

Journal of Chromatography &
Separation Techniques

J Chormatogr Sep Tech, Vol.14 Iss.5 No:1000536 1


	Contents
	Advances of Column Materials and Detection Methods in the Gel Filtration Chromatography
	ABOUT THE STUDY
	CONCLUSION




