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Description
Capillary Electrophoresis (CE) has emerged as a powerful analytical 

technique for the separation and quantification of biomolecules. This 
versatile method offers high resolution, rapid analysis, and minimal 
sample requirements, making it particularly valuable in the field of 
bioanalytical chemistry. In this article, we will explore the principles of 
capillary electrophoresis and its applications in the quantitative 
analysis of biomolecules.

Capillary electrophoresis is a separation technique based on the 
differential migration of charged species in an electric field within a 
narrow capillary. The capillary, typically made of fused silica, is filled 
with an electrolyte solution, and an electric field is applied across it. 
Biomolecules, such as proteins, nucleic acids, and peptides, are 
separated based on their size, charge, and shape as they migrate 
through the capillary.

One of the key advantages of CE is its ability to achieve high 
resolution in a short analysis time. This is attributed to the high 
efficiency of the separation process in the narrow capillary, reducing 
the band broadening effects seen in traditional gel electrophoresis.

Quantitative analysis in capillary electrophoresis involves 
determining the concentration of specific biomolecules in a given 
sample. This is achieved by relating the peak area or height of the 
separated analytes to known standards of the same or similar 
compounds. Calibration curves are constructed by analyzing standards 
with known concentrations, and these curves are then used to quantify 
the target biomolecules in unknown samples.

Capillary electrophoresis is widely used for the separation and 
quantification of proteins and peptides. It offers high resolution and 
sensitivity, making it suitable for applications such as the analysis of 
complex protein mixtures, monitoring protein purity, and assessing 
post-translational modifications.

   CE is also employed for the analysis of nucleic acids, including DNA 

and RNA. It enables the separation of DNA fragments with high 
precision, making it valuable in DNA sequencing, genotyping, and the 
detection of mutations.

The analysis of amino acids is crucial in the field of biochemistry. 
CE allows for the rapid separation and quantification of amino acids in 
biological samples, contributing to research in areas such as nutrition, 
metabolism, and disease diagnosis.

Capillary electrophoresis has proven effective in the analysis of 
small molecules, such as neurotransmitters, metabolites, and drugs. Its 
ability to separate compounds with different charge-to-size ratios 
makes it a valuable tool in pharmacokinetic studies and drug 
monitoring.

CE provides rapid separations, often in a matter of minutes, due to 
the high efficiency of the capillary system. This is advantageous for 
laboratories requiring high-throughput analysis. The small diameter of 
the capillary allows for the analysis of samples with minimal volume, 
making CE suitable for applications where sample availability is 
limited.

Capillary electrophoresis offers high sensitivity, enabling the 
detection of low concentrations of biomolecules. This is particularly 
beneficial in the analysis of trace compounds in complex biological 
samples. CE systems can be easily automated, facilitating the 
integration of multiple processes such as sample injection, separation, 
and detection. This automation enhances reproducibility and reduces 
the risk of human error.

Capillary electrophoresis has established itself as a powerful tool 
for the quantitative analysis of biomolecules. Its ability to provide 
high-resolution separations, rapid analysis times, and compatibility 
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