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The presented dissertation thesis is divided into several parts, copying the workplaces, 

which I gradually worked on. The unifying element is the development and optimization of 

methods for the preparation of samples of biologically active substances and their subsequent 

analysis using separation methods. 

The theoretical part characterizes the target substances, from a biochemical, 

physicochemical, and analytical point of view. It describes the basic characteristics of extraction 

procedures and presents an overview of the methods used to determine the substances described 

in the thesis. 

In the first, main experimental part, of the dissertation thesis the development, 

optimization, and validation of an analytical method for chromatographic analysis of vitamin 

B1, its biologically active forms and the active form of vitamin B6 in blood is described. It 

illustrates the selection of sample preparation techniques, the optimization of the target 

methodology and the reasons for its selection. In the next part, the work deals with the 

development of the chromatographic method and its application to selected samples of 

biological material, where the developed method was verified. 

 The next part of this work explains a systematic approach to predict the distribution of 

unknown substances in complex mixtures into two liquid phases, using the technique of liquid-

to-liquid extraction. It depicts the issue of the development of predictive methodology, as a tool 

capable of significantly simplifying the optimization of the extraction process, especially for 

substances with unknown properties, or mixtures of substances with unknown composition. 

The goal of this work is to develop an algorithm capable of relatively accurately estimating the 

behavior of unknown substances during separation, based on a small amount of input data. 

During my doctoral studies, I participated in the development of this methodology as part of 

my internship abroad. 



The last part of the experimental work describes the development of a rapid screening 

method to assess the constitution of alkaloids in plant samples. The method has been developed 

to be able to separate analytes of alkaloid origin even when their properties, structure and 

molecular weight are unknown. It is also suitable for the monitoring of the purity of treated 

extracts and assessing their molecular weight. It provides a good starting point for transferring 

of the method from analytical conditions to preparative chromatography. During my doctoral 

studies, I participated in the development of this methodology as an academic worker at the 

Department of Pharmaceutical botany, Faculty of Pharmacy, Charles University in Hradec 

Králové. 

 An overview of other works and outputs are given at the end of the presented work. 


