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Introduction. Rhaponticum carthamoides (Willd.) Iljin (synonym: Leuzea carthamoides 

DC.) – perennial, fast-growing species from family Asteraceae (Compositae). R. 

carthamoides and drugs on its basis are switched on in the State pharmacopoeia and the List 

of medications of many states. The species is alien from high-mountainous region an 

alpestrine girdle (1200-2700 m above sea-level); it is characterised by duration of life cycle, 

indiscriminateness to conditions of soil fertility. Specificity of the secondary metabolism is 

accompanied by biosynthesis phytoecdysteroids, being the basic carriers of biological 

activity.  

Problem of the production technology of powder of herb from ecdysteroid containng 

plants is extreme unevenness of allocation of acting materials on various organs [Dinan et al., 

2001; Phytoecdysteroids, 2003]. It is invoked by that producing of organic matter and 

accumulation of the secondary metabolites is rather difficult depended from growth processes 

[Shain, 2005]. A Quality control, called to provide preparation of medicinal raw materials 

with the enriched content biologically active agents, demands knowledge of biochemical 

characteristics of separate fractions and their elements in phytomass structure. On the 

assumption of from necessity of revealing of the natural regularities influencing quality of 

medicinal raw materials R. carthamoides,  the natural regularities influencing accumulation 

and variability of the content in them of acting materials (ecdysteroids) was researched.   

Methods. The district of researches is located in the southeast of the Arkhangelsk region 

of the Russian Federation, in the European-West-Siberian taiga-timber bioclimatic range 

(geographical coordinates - 61°20" northern latitude, 47 ° EL.). Features of a climate are: a 

short frost-free period, significant overcast and surplus moistening. Duration of a growing 

period compounds 165-186 days, including frost-free - on the average 105 days (77-139).  

Dynamics phytoecdysterids was observed at adult generative plants of 6-10th year of 

life. Various fractions of leaves organs, proceeding from terms of an regrowth and 

development phases served as objects of observing. Samples of vegetative propagules were 
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culled during a budding stage from 20-25 plants (on 2 leaves from each plant). Concentration 

ecdysteroids in the exsiccatae was researched with a method of high-perfomance liquid 

chromatography ( λ=242 nm), with computer data processing according a method of the 

intrinsic standart. 

Results. 1. The beginning of vegetation of plants starts in some days after slope of the 

snow cover (in the end of April-beginning of May) and proceeds before transferring of daily 

average temperature in the autumn through 0 °С (2nd decade of October). Appearance of new 

young growing leaves, their growing and necrosis is not timed for certain phases of 

development, they function during all vegetation period, changing each other in time. 

Formation of leaves germs occurring at different times from different propagules in adult 

organs leads up to simultaneous accumulation in above-ground sphere of fractions of the 

ratooning, young growing, adult, old and died off leaves.  

2. Dynamics of the content ecdysteroids in separate elements and phytomass fractions is 

combined with process of formation of propagules at which there is a redistribution 

biologically active agents from old in favour of growing and developing organs. The 

maximum concentrations major ecdysteroid 20-hydroxyecdysone (20E) as a part of vegetative 

propagules are found in the youngest on physiological age the fractions which are not 

carrying obvious functions of photosynthesis. 

3. Absolute values of variability of concentration 20E during vegetation in young leaves 

organs compound 2 times - 0.55-0.28%. In adult leaves of vegetative propagules, in 10 days 

after the regrowth beginning, the content 20E is makes 0.38%. In 30 days of vegetation, 

during intensive growth of propagules, concentration 20E drops to 0.27 %, and in 60 days - to 

0.17 %. 

Fall to the minimum values (0.11-0.12 %) in July-August coincides with droughty 

environmental conditions, in the autumn season concentration increases again and in 

September compounds 0.14-0.15 %. As a whole content absolute values 20E in adult leaves 

during active vegetation variate in 3 times (0.38-0.12 %). In old leaves level fall 20E is 

practically rectilinear, also does not depend neither on a development phase, nor from 

calendar terms of development of plants - it drops consistently during a growing period in 7-8 

times - from 0.15 % to 0.02 %. 
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