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Evaluation of electropherograms/chromatograpms 

Open educational resource for Instrumental Analytical Chemistry 
laboratory practice 

 

 
  
 

During this practice students are given a chance to learn the basic principles of evaluating 
electropherograms/chromatograpms. Although the practice focuses on the evaluation of 
electropherograms - data obtained by capillary electrophoresis (CE) – the presented definitions, 
techniques, mathematical procedures are generally applicable to the assessment of 
chromatograms, as well. 

The educational material is based on the operation of the following evaluation software: 
Chemstation 3D CE (Hewlett-Packard). 
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Analytical chemistry is a field of study dealing with the separation, identification and 
quantification of analytes present in a sample. The objective of each analytical procedure is to 
find answers to two questions: 

1. What components is the sample comprised of? (qualitative analysis) 
2. What is the concentration of each component in the sample? (quantitative analysis) 

In CE, qualitative analysis is based on the identification of the peaks in the electropherogram. 
This can be accomplished by comparing the migration time (or mobility) of given peaks with 
those of known compounds obtained experimentally. Peak identification based on the 
comparison of migration times demands constant experimental conditions. 

Quantitative analysis provides information about the amount or concentration of a component 
in a sample by determining peak height or peak area. Peak height can be seen on the 
electropherogram; however, an integrator (software) is necessary for the determination of peak 
area.  

 

 

1. Integration of peaks 
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Figure 1: Cardinal points 
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Figure 2: Determining peak apex 

 
Figure 3: Merged peaks 
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Figure 4: Peak shoulders 

 

 
Figure 5: Default baseline construction 
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Figure 6: Modified baseline construction 
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Figure 7: Baseline penetration 
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Figure 8: Area measurement for Baseline-to-Baseline peaks 

 
Figure 9: Area measurement for Valley-to-Valley peaks 



9 
 

 
Figure 10: Area measurement for Tangent and Solvent peaks 

 
Figure 11: Using initial events 
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2. Quantitative analysis 

After peak identification and integration, the next step is quantitative evaluation. Peak area or 
peak height is used for the calculation of the unknown concentration of the components. The 
process consists of 3 steps: 

• analyzing standard samples (standard is a sample solution containing the analyte of 
interest in known concentration)  

• analyzing our sample that contains the analyte of interest in unknown concentration  
• comparing the response signals obtained from analyzing the analyte of known and 

unknown concentration; this way the unknown concentration can be determined (the 
comparison of response signals can be carried out only if in the course of the separation 
and integration identical conditions were applied). 

For the calculation of the unknown concentration of a compound in our sample, the following 
methods can be used:  

• Percent composition determination 
• Normalization  
• External standard method 
• Internal standard method  

 

3. Spectral analysis 
Spectral analyis is for processing the spectral data obtained from a diode array detector working 
in the UV-Visible region of the spectrum. The purposes of spectral analysis can be the 
following:  
 

• peak purity inspection  
• qualitative determination of each analyte peak with the help of spectral library search 
• specifying the optimal detection wavelength for each component 

 
 
Peak purity analysis  
 
One of the most burning questions when performing separations is how many components 
correspond with a given peak. Hidden contaminations may falsify the results, leading to 
significant information being lost. Our objective, therefore, is to find out whether our peaks are 
pure or not, which can easily be done by comparing the spectra of the given peak. Usually 3 
spectra/peak are used for the determination of peak purity (2 spectra at the inflection points + 1 
spectrum at peak apex). If the 3 spectra are not identical, then the peak contains contamination 
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or perhaps it may be a result of background absorption. It is important to note that if the spectra 
are identical the peak might still contain contaminants. It can happen that the absorption of the 
contaminant is minimal as compared to that of the main component or that the spectra of the 
main component and the contaminant are roughly identical. The purity factor expresses the 
degree of similarity. 
 

 
Figure 12: Peak purity analysis by investigating the overlaid spectra 

 

 

Supplementary material for the statistical evaluation of measurements 

Because of our ”inability” to perform perfectly precise and accurate measurements we must 
introduce the concept of errors. The error is the difference between the experimental value and 
the true value. The two types of experimental errors are: systematic and random error.  In order 
to minimize random error, consecutive measurements are conducted. This brief section deals 
with the fundamentals of treating analytical data. 

 

Calculation of the arithmetic mean (average): 

 

where (x̄): average, n: number of measurements 
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Calculation of standard deviation: 

 

 

Calculation of relative standard deviation: 

 

 


