
ABSTRACT 

 

  
The greater celandine (Chelidonium majus L.) represents the family 

Papaveraceae occurring widely in Asia and nearly all over Europe. This species can 

most often be found in deciduous forests, parks, gardens, roadsides, and ruderal areas. 

It has been known since Antiquity when its medicinal properties were described by 

Dioscorides and Pliny the Elder. The celandine was most commonly used to heal skin 

warts, eczema, and other dermatological conditions and as a remedy to fight 

gastrointestinal parasites and treat jaundice, liver diseases, and eye inflammations.  

In terms of their medicinal value, alkaloids are the most important group of 

metabolites present in the greater celandine. To date, a number of different activities 

have been confirmed in in vivo and in vitro studies, e.g. cytotoxic, antibacterial, antiviral, 

antifungal, antiinflammatory, and hepatoprotective properties as well as effects on the 

nervous and cardiovascular systems. As shown by literature data, the herb contains on 

average 0.1-1% of alkaloids, whereas their content in the underground parts can reach 

even 3%. According to the Polish Pharmacopoeia (FP VIII), the content of the 

compounds in the herb should not be lower than 0.6% expressed as chelidonine. The 

large discrepancies in the literature regarding the content of alkaloids may result from 

e.g. differences in the growth conditions and plant harvest date and the different methods 

applied for quantitative evaluation of the raw material and isolation of the target 

compounds.  

The aim of the research conducted as part of the doctoral study was to develop a 

methodology for determination of isoquinoline alkaloids in celandine extracts and 

quantitative assessment of these compounds in raw materials of various origins.  

I carried out the analytical part of the investigations with the high-performance liquid 

chromatography (HPLC) technique using a “core-shell” column. The preliminary step 

consisted in determination of the effect of the concentration and type of organic solvent, 

pH, and salt concentration in the mobile phase on the retention of isoquinoline alkaloids 

and separation (RS value) between adjacent peaks. In the analysed systems, I established 



and compared chromatographic parameters that indicate the efficiency of the system, 

e.g. the number of theoretical plates and peak asymmetry.  

Based on the study results, I developed a gradient elution program ensuring 

efficient separation of alkaloids from other components of celandine extracts in a 

relatively short time. I obtained the best separation result using an elution mixture of 

acetonitrile (solvent A) and water with the addition of 10 mM ammonium acetate with 

a reaction value adjusted to pH 4 with acetic acid (solvent B). The following gradient 

scheme was applied: A 17%, B 83% for 0-31 min, A 22%, B 78% for 31.5-41 min, and 

A 70%, B 30% for 41.5-60 min. This system was characterised by high efficiency - the 

number of theoretical plates was in the range from 11 000 to 21 000, and the asymmetry 

of the peaks did not exceed 1.4.  

I used this methodology for the quantitative determination of the following 

alkaloids: protopine, chelidonine, coptisine, sanguinarine, berberine, and chelerythrine 

in C. majus plants collected in various sites and in in vitro tissue cultures. 


