
Summary 

 In line with the objective of the dissertation, phytochemical analysis of the 

alkaloid factions from the bulbs of three Narcissus cv.: “Baby Moon”, “Golden Ducat” and 

“Cheerfulness” was performed within the scope of the research, using different 

preparation and identification methods. In order to prepare the extracts, PLE (ASE) 

method was used, whereas to separate, purify and enrich the alkaloid fractions SPE 

technique was used. Afterwards, to determine the qualitative profile of the alkaloid 

fractions of the extracts (following ASE and SPE): NBM, NGD and NCH, HPLC-QTOF-MS 

qualitative analysis was performed. HPLC-QTOF-MS qualitative analysis of the alkaloid 

fractions from the bulbs of NBM, NGD and NCH was conducted for the first time. Until 

now HPLC-ESI-TOF-MS (Mroczek, 2016) analysis of the NBM extract was performed, 

while NGD and NCH have not been studied with HPLC-ESI-QTOF-MS. Based on the 

identification results, the hypothesis of the dissertation was confirmed, demonstrating 

numerous and varied contents of Amaryllidaceae alkaloids, in all studied extracts. 

Twenty seven Amaryllidaceae alkaloids were identified. The alkaloids identification 

(GAL, LK, LM, NOR) was based on the comparison of the results with model results; the 

others were identified against the additional fragmentation obtained thanks to the 

application of QTOF-MS. The identification of the components was possible based on the 

analysis of the additional fragmentation and deduction of the possible structure. 

Appropriate determination of protonated molecule of the identified components was 

performed, confirmed by the presence of adducts, amongst others, in the mass spectrum, 

and the analysis of the results of fragment ions for m/z determined protonated molecule 

with collision energy 0, 10, 40 i 60 eV. Original fragmentation pattern was proposed for 

recognised alkaloids. The considerations set out in the dissertation were based on the 

knowledge gained from analysis of the previous studies on Amaryllidaceae alkaloids 

(publications presented in the theoretical part of the thesis). For the first time, a 

quantitative analysis was performed, including validation of the method of selected 

alkaloids: galanthamine, lycorine, lycoramine, nor-galanthamine and sanguinine in the 

alkaloid fractions of bulbs of all studied Narcissus cv.: NBM, NGD and NCH. The analysis 

was performed together with the determination of the precision and intermediate 

precision of the method, setting out standard deviation (SD), relative standard deviation 

(RSD) of the results, limit of detection (LOD) and limit of quantification (LOQ), as well as 



the measurement repeatability parameters: RSD intra- (n = 3) and inter-day (n = 9). 

Outliers detected within the results were removed using the following methods: 

confidence interval wα, t-Student test and the Q-Dixon test. The quantitative analysis of 

three Narcissus cv. was carried out under the same conditions, using the same method, 

therefore it is possible to compare the composition and content of individual alkaloids 

present in them, as well as the results of further analyzes concerning their biological 

activities. 

 Three different studies were performed in the context of the dissertation to 

determine the inhibiting activity of acetylcholinesterase by alkaloids present in the 

fractions of Narcissus: using the modification of the Ellman`s method, bioautography by 

Mroczek and 2DTLC/HPLC/TOF-MS analysis. As a result, the activity of inhibiting 

acetylcholinesterase was found in both the alkaloid fractions and the individual 

components present in the extracts. The application of the 2DTLC/HPLC/TOF-MS 

analysis allowed for the selection of two components for further studies demonstrating 

likely potent acetylcholinesterase inhibitory activity. 

 The antioxidant activity of the alkaloid fractions and whole extracts of Narcissus 

was tested and found using the spectrophotometric measurement of the reduction of the 

DPPH  radical. On the basis of in-vitro biological activity studies, similarities between the 

results of acetylcholinesterase inhibition activity and the antioxidant activity of the 

alkaloid fractions were observed. Likewise, differences in the evaluation of the 

antioxidant activity of extracts and their alkaloid fractions for individual cv. Narcissus 

were found. 

 Additionally, model results of the research on the isolation of alkaloids using the 

HPCCC and FC methods were presented in the dissertation. This is probably the first 

reported attempt to use the HPCCC method and the FC system for the preparation of 

Narcissus alkaloids. The research requires improvement and in-depth analysis on a 

better separation of compounds, through the use of preparative HPCCC column, amongst 

others, and the use of other proposed solvent systems. At this stage, more favorable 

results were obtained using the HPCCC method, with the best purity result of more than 

85%, compared with 47% for FC I and about 80% for FC II. 

 As part of the evaluation of the pharmacological activity of the tested Narcissus 

extracts, the anxiolytic activity study was conducted in the "four-plate" test after a single 

i.p administration of NGD extract in the mouse procedure with a concentration of 100 



mg/kg b.w., with pH = 2, in parallel with pH = 6,4 (after prior neutralization of the 

extract), against the negative control (aqua pro injectione) and for comparison after i.p 

administration of a diazepam solution with a concentration (1,25 mg/kg bw). Significant 

anxiolytic activity was demonstrated for the extract with pH = 6,4 as well as following 

the administration of diazepam, and no activity for the NGD extract with pH = 2 

compared to the control sample. The toxicity of the whole NGD extract was determined 

after i.p administration to mice; the value obtained indicates that the extract is safe at 

the concentration level used for the purposes of the test. 

 All the obtained results confirm the usefulness of the methods (ASE, SPE, TLC, 

HPCCC, FC, HPLC-ESI-TOF-MS, HPLC-ESI-QTOF-MS) in phytochemical analysis of 

alkaloids present in extracts of tested Narcissus. The conclusions of the research may 

prove useful in the preparation and identification, as well as the analysis, of biological 

and pharmacological properties of Amaryllidaceae alkaloids present in the extracts of 

other species and cv. of Narcissus, as well as other species of the Amarylliadaceae family. 

 


