
Abstract  

The presented doctoral thesis is based on a series of publications concerning the 

optimization of the extraction process, qualitative and quantitative analysis of secondary 

metabolites of the obtained extracts and the analysis of cosmetological properties. The research 

material consisted of aerial parts of plants from the Asteraceae family - Achillea millefolium 

and Achillea biebersteinii. The research carried out included a qualitative and quantitative 

analysis of secondary metabolites with significant cosmetological properties. For this purpose, 

high-performance liquid chromatography coupled with mass spectrometry was used. The 

research on biological activities was focused on the antioxidant, anti-discoloration and radiation 

protection properties as well as on the safety of extracts in cosmetic preparations. Nowadays, 

hyperpigmentation is one of the most serious aesthetic problems of the skin. There can be 

created by disorder the melanogenesis process, but also by excessive exposure to ultraviolet 

radiation. It is important not only to lighten skin discoloration, but also protect it to minimize 

the risk of their formation. Thanks to the use of various methods, the discoloration lightening 

effect and the melanogenesis inhibitory properties of Achillea biebersteinii extracts have been 

confirmed. A popular trend in cosmetology is the use of natural sources of active compounds, 

which are plant extracts. Despite the use of Achillei millefolium extract in cosmetic 

preparations, Achille biebersteinii yarrow is not used as an active ingredient in cosmetics, and 

its cosmetic properties are not described. The safety of using extracts in cosmetic preparations 

is also an important issue. In order to determine the lack of toxic effects of plant extracts, the 

following work carried out cytotoxicity tests on normal skin cell lines and investigated the effect 

of Achillea millefolium and Achillea biebersteinii extracts on cancerous cells. The assessment 

of the effect of extracts on various cell lines is new. 

The obtained research results were published in reputable journals. The conducted research was 

partially financed by the National Agency for Academic Exchange project PPI / APM / 

2018/1/00042 / U / 001. 


