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SUMMARY 

 
 

Investigations of the composition and biological activity of plant extracts focused on 

the extraction conditions should be an important element of the control and standardisation of 

products of plant origin. In addition to the quality of plant-derived substances, the choice of 

an appropriate extraction method and eluent type as well as optimisation of other extraction 

conditions may have a decisive impact on the composition and activity of plant extracts and, 

consequently, on the quality of pharmaceutical or cosmetic products containing these 

extracts. 

The study presented in the dissertation consisted in a series of extraction of two types 

of plant material: Tilia L.  flower  and Aerva lanata (L.) Juss. herb in view of their potential 

use in cosmetology. The analyses focused on detection of the presence of polyphenolic 

substances in optimised extracts, including flavonoids and tiliroside, which are subjects of 

particular interest in cosmetology due to their broad spectrum of biological activity, 

especially antioxidant and anti-inflammatory effects. It was assumed that the presence of the 

highest possible concentration of active compounds with the desired biological activity in 

extracts should contribute to the assumed functionality of cosmetic products. 

To achieve the goals of the study, the extracts were subjected to a comprehensive 

phytochemical analysis of the qualitative and quantitative content of secondary metabolites 

(spectrophotometric and LC-ESI-MS/MS analyses). Simultaneously, the in vitro biological 

activity of these compounds, i.e. antioxidant (e.g. DPPH, ABTS, ORAC) and anti-

inflammatory (LOX, XO) properties and the ability to inhibit enzymes involved in the 

condition of skin (tyrosinase, elastase, collagenase, hyaluronidase), was determined. One-way 

ANOVA test, Tukey's post-hoc test, and cluster analysis at the significance levels p <0.05 

and p <0.001 were used to assess the qualitative and quantitative effectiveness of the 

extraction conditions in terms of the composition and biological activity of the extracts.  

Three-dimensional surface plots, k-means clusters, and Pearson correlation coefficients (r) 

between the extraction conditions, components, and activity of the extracts were performed 

using the STATISTICA 10.0 program (StatSoft,  
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The extraction of tiliroside from Tilia L. flower was optimised with the use of 

classical methods (maceration, maceration with stirring, reflux extraction) and modern 

approaches (ultrasound-assisted extraction - UAE, accelerated solvent extraction - ASE, 

supercritical carbon dioxide extraction - SC-CO2). The statistical analysis of the analytical 

parameters of selected extracts indicated the ASE method as the optimal technique for 

extraction of a polyphenol complex with the highest possible tiliroside content as well as the 

most favourable parameters of this process. The yield of this newly developed extraction 

method was 26.4%. The extract had high content of tiliroside (7.4 mg/g dry extract), 

polyphenols (TPC, 296.96 mg GA/g dry extract), and flavonoids (TFC, 16.89 mg Q/g dry 

extract) and exhibited high antiradical activity. Maceration with stirring run with similar 

eluents and at the same temperature as ASE proved to be a good alternative of the latter 

method for extraction of the polyphenol complex (mainly tiliroside) from linden 

inflorescences. The attempt to obtain extracts with the highest possible tiliroside content with 

the supercritical extraction method, with modifications of the eluent composition with 5 and 

10% ethanol, has shown that the approach was economically unprofitable due to the low 

efficiency of the process. Nevertheless, the relationship of the efficiency of tiliroside and 

polyphenol extraction with the extraction parameters shown in the statistical analysis 

indicates an area for further search for more favourable conditions of the SFE approach. 

The analyses of the Aerva lanata (L.) Juss. herb performed with the classical 

techniques yielded extracts with a high concentration of phenolic acids. The presence of 13 

compounds in the raw material and the relationship with the high antioxidant and anti-

inflammatory activity of its extracts were demonstrated for the first time. Additionally, for 

the first time, the biological analyses of fractions obtained through acid hydrolysis 

demonstrated their potent -glucosidase inhibitory activity and the potential of the use of 

polar extracts from A. lanata (L.). Juss. herb in diabetes treatment. 

The polar extracts from A. lanata (L.) Juss. obtained with the optimised ASE method 

had high content of tiliroside and other polyphenolic compounds (ESI-LC MS/MS). The 

biological activity assays used in the study demonstrated their high cosmetic potential. 

 

 
 


