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Abstract. The paper presents a comparative study of theenbrand
composition of biologically active substances af #boveground parts of
plants of some Monarda species cultivated in thexoal Garden, Ural
Branch of Russian Academy of Sciences, Ekaterinblifte greatest
quantity of flavones, tannins were found in M. iodlora Cerv. ex Lag.,
carotenoids, pectins, saponins - in M. fistulosaplectins - in M. didyma
L., protopectins - in M. media Will. The componer@mposition of the
phenolic complex of the samples was studied by-pigfiormance liquid
chromatography on an analytical HPLC-system Agili2@0. 70% ethanol
extracts of plants of Monarda species containddast 35 compounds of
phenolic nature, including flavones luteolin, IUtro 7-glucoside,
chlorogenic acid.

1 Introduction

The genus Monarda L. from the Lamiaceae familyum$o 100 species. The homeland of
representatives of this genus of North America. éfncliltural conditions, species of the
genus Monarda are grown in many countries of Earasd America. They are used as
aromatic, ornamental, and medicinal plants [1-3an®® to 150 cm tall. Flowers are
collected in inflorescences to 7 cm in diameteie Tlawering of one inflorescence lasts 18-
20 days. Most species of the genus Monarda gramirareas [3].

Interest in the species of the genus Monarda omtyeases over time. Numerous
research results have proven the economic valu@aatical importance of species of this
genus. The phenolic complex of plants of the gehas been partially investigated.
Essential oils have been studied in detail. Flaidscare effective against various
pathogens [2]. Essential oil and extracts of Moaahdve high bactericidal, antiviral,
antifungal, antimycoplasma and anthelmintic adfivitimmunomodulatory effect,
antioxidant, radioprotective, anti-sclerotic, desiBning, anti-cancer, anti-inflammatory,
analgesic effects. They have a sedative effecthencentral nervous system. Flavonoids
stimulate the regeneration of damaged skin, rediecenormal the increased lipid
metabolism [2,3].

The aim of the work is a comparative study of thrmmposition and content of
biologically active substances and antitoxic préiperof the above-ground part of Monarda
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plants cultivated in the botanical garden of thallBranch of the Russian Academy of
Sciences, Ekaterinburg.

2 Materials and methods

Five species of the genus Monarda were studiedir- §pecies of the first year of life M.
didyma, M. citriodora, M. fistulosa, and M. med@llection 2019) and one species of M.
menthaifolia of the second and third year of lidelection 2018, 2019). The object of the
study is the above-ground part of vegetative aodling plants, collected in the Botanical
Garden of Ural Branch of RAS (Sverdlovsk Regionatekinburg). The raw material was
dried in well-ventilated rooms, crushed to a pé#atisize of 2 mm, mixed and a medium
sample was taken.

To extract phenolic compounds, double extractiath WD% ethanol in a water bath was
performed. The quantitative content of flavonegntas, carotenoids, and catechins was
determined by the spectrophotometric method ontsg@wotometer SF-56 [4-8].

The guantitative content of pectin substances vedsrohined by the calibration curve
constructed by galacturonic acid. The density @fingtd solutions was measured on
spectrophotometer Agilent 8453 SF [9]. Saponinsewdatermined by the weight method
[10].

The component composition of the phenolic compléxhe samples was studied by
high-performance liquid chromatography on an aiedytHPLC system consisting of an
Agilent 1200 liquid chromatograph. The chromatogiapseparation was conducted at
25°C on a Zorbax SB-C18 Column (4.6 x 150 mmurb internal diameter) with the
Agilent Guard Column Hardware Kit. Detection wasfprmed at a wavelength bf= 360
nm [11]. Retention times of compounds peaks onrohtograms of analyzed samples were
compared with retention times of peaks of standardples and their UV spectra.

3 Results

The greatest quantity of flavones (4.26 %) and iter{20.65 %) was found in M.
citriodora Cerv. ex Lag., carotenoids (184.07 %xtms (1.84 %) and saponins (15.38 %) -
in M. fistulosa L., pectins (1.84 %) - in M. didyrha protopectins (12.22 %) - in M. media
Willd. M. menthaifolia in the phase of mass flowsyiis distinguished by the increased
content of catechins — 0.35 % (Table 1).

The least amount of flavones (2.25%), caroteno8%88%) and tannins (13.39%) is
typical for M. media, catechins (0.12%) - for Mstfilosa, saponins (1.86 %) and pectins
(0.74 %) - M. menthaifolia (flowering, 2nd year lifie, 2018), protopectins (8.14 %) -
Monarda didyma . (Table 1). 3,90 % flavones, 1£&&nnins, 0,26 % catechins, 0,97 %
pectins, 8,62 % protopectins, 102,73 % carotendids3 % saponins were found in the
above-ground parts of M. menthaefolia plants (ftbmair-dry mass of raw materials).

The component composition of the phenolic compléxhe samples was studied by
high-performance liquid chromatography. 70 % ethamxtracts of the aboveground parts
of all studied plants of Monarda species contaiaédeast 35 compounds of phenolic
nature, of which flavones luteolin, luteolin 7-ghside, and chlorogenic acid were
identified. The results obtained can be usefulemalioping practical recommendations for
the collection of medicinal plants in different els of vegetation.

Table 1. Biologically active substances of some speciee®benus Monarda (in % of the air-dry
weight of raw materials).
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Species

Saponins

Flavones
Tannins
Catechins
Pectins
Protopectin
s
Carotenoid
s

M. didyma
Vegetation. 3,55 | 20,54| 0,18 1,84 8,14 94,36 8,72
1 year of life, 2019.

M. citriodora
Vegetation. 4,26 | 20,65| 0,17 1,84 9,39 96,88 12,75
1 year of life, 2019.

M. fistulosa
Vegetation. 2,87 | 19,01 0,12 1,78 9,44 184,07 15,88
1 year of life, 2019.

M. media
Vegetation. 2,25 | 13,39| 0,20, 1,2 12,2
1 year of life, 2019.

™

87,88 9,61

M. menthaifolia
Flowering. 2,30 | 17,19 0,35 0,74 9,80 125,63 1,86
2 years of life, 2018.

M. menthaifolia
Flowering. 3,90 | 14,68| 0,26/ 0,97 8,62 102,73 7,18

3 years of life, 2019.
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