
Abstract 

In the first part of the doctoral thesis, the capillary electrophoresis was used to test the 

potential chiral separation properties of monosubstituted cyclodextrin derivatives, namely 

PEMEDA- and PEMPDA-β-cyclodextrins for the group of selected analytes. Both selectors 

exhibited excellent enantioseparation properties for N-boc-D,L-tryptophan, where the 

enantiomers were completely separated even at 0.5 mmol·l
-1

 concentration of the cyclodextrin 

derivative in the background electrolyte. However, the differences between the 

enantiodiscrimination properties of individual derivatives were minimal. 

The second test group consisted of two cyclodextrin derivatives, namely 2-O- and 3-O-

cinnamyl-α-cyclodextrins. These derivatives are able to form supramolecular polymers in 

aqueous solutions that disintegrate at elevated temperature. The formation of these polymers 

was tested by NMR and DLS experiments. None of the tested cyclodextrin derivatives 

showed enantiodiscrimination properties towards a group of selected analytes. 

In the frame of antipredatory study, HPLC-MS/MS method working in HILIC mode was 

used for separation of ten pterin derivatives and riboflavin, which can be present as pigments 

in insects, reptiles or amphibians as a part of their warning coloration. The developed 

methodology was applied for the analysis of skin extracts in dimethyl sulfoxide from 

differently colored parts of the body of freshwater turtles Trachemys scripta and Pseudemys 

concinna. In the extracts, the individual pterin derivatives and riboflavin were identified in 

varying compositions and it was evaluated that, together with the carotenoids, they 

contributed significantly to the final coloration, especially of the yellow and red parts of the 

turtle skin. 

Further, a new method of non-lethal sampling of defensive secretions of the true bugs was 

developed by compressing them with a syringe plunger followed by sorption of released 

substances on SPME fiber. Analysis of the defensive secretion compositions was performed 

on one-dimensional GC-MS with a mid-polar Rtx-200 column. Defensive secretions of three 

species of bugs were analyzed, namely Pyrrhocoris apterus, Pyrrhocoris tibialis and Scantius 

aegyptius (Heteroptera: Pyrrhocoridae). 66 different compounds were identified in the 

defensive secretion, the presence and ratio of individual analytes were species-specific and 

more related to the antipredatory strategies of the bugs than to the relationship of the species, 

as was confirmed by cluster analysis.  

The GC-MS methodology in combination with the non-polar SLB-5ms column was used 

to analyze defensive secretions of adults of Lygaeus equestris raised either on toxic host-plant 



Adonis vernalis or on control plant sunflower, to determine whether the host plant type affects 

the production of secretion of defensive metathoraic glands in adults. Overall, the one-

dimensional GC-MS showed insufficient separation efficiency. The use of a two-dimensional 

GC×GC-MS method with a non-polar SLB-5ms column for the first dimension and polar 

Supelcowax (poly(ethylene glycol) phase) column for the second dimension in combination 

with a cryogenic modulator provided significantly higher separation efficiency. The optimized 

SPME-GC×GC-MS method was used to analyze defensive secretions of differently fed male 

and female of L. equestris, individual compounds were identified, and the secretion 

composition was compared in terms of different sexes of adults and different host plant. 

During the working on doctoral thesis two reviews, where the aim is the classification of 

today's very popular microextraction techniques, were written.  

 


