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RESEARCHES ON MANAGED BIOLOGICAL SYNTHESIS ECDYSTEROIDS AND
BIOTECHNOLOGICAL PROCESS OF MANUFACTURE OF MEDICINAL RAW
MATERIALS FROM LEUZEA CARTHAMOIDES AND SERRATULA CORONATA

N.P. Timofeev
CF BIO (Research-Production Enterprises), Koryazhma, Russia
timfbio@atnet.ru

The medicinal raw materials of plants Rhaponticum carthamoides and Serratula coronata,
containing phytoecdysteroids, were used in medicine for the decision of a wide range of problems
for conservation of health of the person, including for treatment and preventive maintenance of
cardiovascular and oncological diseases, increase of acclimatization of an organism to action of
unfavorable and harmful factors of inhabitancy.

Proceeding from necessity of revealing of factors, growth-regulating, development and the
maximum efficiency ecdysteroids synthesising (Es) plants with the enriched content of target
materials and high biological activity in medicinal raw materials, the wide complex of scientific
researches in following directions is actual:

1. Studying of laws of ability to live of Es-plants in ontogenesis, features of formation by them
endomyccorhiza; topology, growth and development of symbiotic structures in annual cycle, them
is also a microanatomic structure.

2. Dynamic communications between development endomyccorhiza in an annual cycle and growth
of above-ground members of Es-plants during vegetation were investigated.
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3. Response of Es-plants (chemical composition, number, growth and development of propagules,
parametres of efficiency and phytomass) on soil nutrition intensification was revealed.

4. Influence agrochemical and cultivation technology factors (entering different types of organic
and mineral fertilizers, an intensification of alienation of biomass, humidity into a root layer of
populations) on magnitude of biosynthesis and qualitative compound phytoecdysteroids were
positioned.

Works were made during 2008-2009 years for scientific Grants RFFI Ne 08-04-98840. By results of
researches it was positioned that life activity Es-plants (R. carthamoides, R. scariosum, Serratula
coronata) in an ontogenesis it was intimately connected to symbiotic relations with fungus from
genus Glomus (Glomeraceae: Glomeromycota). Age stages of development of a mycorhiza in an
annual cycle, variability of parametres of vegetative frames, and also the key moments allowing a
plant to supervise fungus and natural factors, managing were in detail considered by a plant.

The hypothesis was put forward, that through the mechanisms underlying ecological-biochemical
interactions VAM-mycorhiza and Es-plants, it is possible to manage efficiency, biosynthesis and
accumulation phytoecdysteroids in members of plants - controlling biological, technological or
agrochemical methods efficacy of microbiological-vegetative plants mutual relations.

Strong negative reaction R. carthamoides was experimentally proved on entering of centre and high
doses of organic fertilizers as readily available power supplies. Ability of plants to a reproduction
drops in 2-4 times, efficiency - to 1.7 times, biosynthesis phytoecdysteroids - from 3-5 to 10 times.
At use of small doses of mineral fertilizers level decrease phytoecdysteroids in medicinal raw
materials was insignificant (on 7-12 %).

Qualitative compound phytoecdysteroids and containing them low activity ecdysteroids it was
bound to formation of reproductive propagules and their development during vegetation. It was
revealed that qualitative structure phytoecdysteroids and enrichment their individual substances was
connected with formation of reproductive propagules and intensity of their development during
vegetation. Therefore at plants of the generative season the balance of compound phytoecdysteroids
can be changed through influence ecological or anthropogenic factors.

Acknowledgments. The work was done on a partial financial support granted by the Russian Fond
for Fundamental Investigations (RFFI) and the administration of the Archangelsk region.

ADAPTATION OF RHAPONTICUM CARTHAMOIDES TO EDAPHIC FACTORS (HEAT,
LENGTH OF DAY AND GROWING SEASON), BASED ON PRODUCTIVITY AND ABILITY
TO SYNTHESIZE ECDYSTERONE

N.P. Timofeev', P.W. Kowalski’, J. Krywuc?
1 - CF BIO (Research-Production Enterprises), Koryazhma, Russia
2 - FITOSTAR, Gdynia, Polska
timfbio@atnet.ru

1. Object and methods of researches. Proceeding from necessity of an establishment of influence of
natural and climatic factors on ability to live of medicinal plants Rhaponticum carthamoides
(Leuzea, maral root), species comparative study in 6 agropopulations cultivated in Poland and
Russia was made. The medicinal raw materials are designed for reception ecdysterone containing
pharmpreparations, drugs and fodder additives.

2. Within 5 years indexes of development of 2 populations in Central Poland (Bygdoshch, agrofirm
"Fitostar") compared to parametres of 4 agropopulations grown in the European North (Russia, the
Arkhangelsk region). Investigated the soil factors influencing density of species, formation of
propagules and phytomass accumulation on years of life in an ontogenesis; studied ability to
biosynthesis ecdysterone during vegetation (HPLC-method).

3. For both climatic zones relatives are a soil type (sod-podzolic), level of its fertility, the content of
nutrients and moisture parametres. Differences was concluded in smaller duration of a frostless
season, and provision of heat during a season of vegetation and length of light day. In the European
North the sum of temperatures above +5 ... 10 °C less on 30-40 %, and above 15 °C — on 50-60 %.
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