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Abstract

The article analyzes the raw materials of the terrestrial part of a perennial spicy-aromatic plant of the family (Lamiaceae
Lindl.) Mentha piperita L., introduced into the forest-steppe zone of the South Urals, for the content of 37 chemical elements.
The studied species proved to be a concentrator of chemical elements. Mentha piperita L., is an accumulator: in the terrestrial
part of this plant, the concentration of three elements (zinc, molybdenum, silver) was higher than in the soil. The content of
most of the studied elements in the terrestrial part of the plant does not go beyond the limits of fluctuations of chemical
elements in plants growing in the Republic of Bashkortostan. Our data on the content of chemical elements in the object of
study allow us to offer peppermint to reduce or eliminate the imbalance of zinc and molybdenum elements in the body.
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SJEMEHTHBIN COCTAB MSATHI HEPE‘IHQFI — MENTHA PIPERITA L.
(LAMIACEAE LINDL.), BBIPAIIIUBAEMOMH B JIECOCTEITHOHU 30HE
IOKHOTI'O TIPEAYPAJIbA

Hayunas cratbs

AHHOTALUSA

B crathe naH aHamm3 CHIphS HA3€MHOW YacTH MHOTOJIETHETO MPSHO-apOMaTHIECKOT0 pacTeHus cemeiicTBa ['yOonBeTHEBIE
(Lamiaceae Lindl.) Mentha piperita L., naTpogyunpoBaHHas B JiecoctenHyro 30Hy IOxuoro [Ipenypanss, Ha conepxxanue 37
XUMHYECKHX 3JIEMEHTOB. M3ydeHHBIH BHA MpOsBUI CeOsl KaK KOHLECHTPATOP XHUMHYECKHX 3JIEMEHTOB. Msta mepedHas
SIBIISICTCSI HAKOIUTENEM: B HA36MHOM YaCTH ATOr0 PACTEHHMs] KOHLICHTpAIMs TPeX 3JIEMEHTOB (LMHKa, MOJubjaeHa, cepedpa)
OKazanach Bbillle, yeM B mouse. Cojiepxanue OONBIIMHCTBA H3YYCHHBIX JJICMEHTOB B HA3eMHOI YacTH PaCTCHHS HE BBIXOUT
3a mpe/esbl KoieOaHni XMMUYECKIX 3JIEMEHTOB B PACTCHHSX, Ipou3pacTarlux B Pecy6muke Bamkoprocran. [TonyyenHsie
HaMU JIaHHBIC O COJICPYKAHUH XUMHYECKHUX JJIEMEHTOB B 00BEKTE HCCICOBAHUS MO3BOJISAIOT MPEIIOKHUTD MATY [IEPSUHYIO TSI
YMCHBLUICHNUSI WM YCTPaHCHHs quchalaHca SIeMEHTOB IHKA U MOJIHO/ICHA B OpraHU3Me.

Kurouessle cnoBa: Mentha piperita L., XAMAYECKHE 2IIEMEHTBI, JIEMEHTHBII COCTAB, PSHO-APOMATHICCKUE PACTCHHS,
MaKpO- X MHKPOJIEMEHTBI, KOI(Q(HUIHEHT HAKOTUICHHS, CO/ICPIKaHHE DIICMEHTOB

1. Introduction

Spice-aromatic and essential oil plants are widely used in various industries: food, pharmaceutical, perfume, cosmetics,
tobacco, canning, etc. Many of them have long been used in folk and official medicine, due to the content of a variety of
biologically active substances, as well as macro- and microelements.

Analysis of blood and hair for the content of chemical elements in residents of some districts of Bashkortostan showed the
presence of an imbalance of chemical elements [1, P.47]. One of the ways to correct the imbalance of elements in the human
body is the use of plants containing a complex of mineral substances. Therefore, the study of their chemical composition is an
important and integral part of scientific research.
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Previously, we published data on the content of chemical elements in the ground part of five species of annual plants in
this group [2, P.33]. This article presents the results of a similar study of perennial spicy-aromatic plants. The purpose of this
work is to determine the elemental composition of plant raw materials of perennial spicy-aromatic plants. The purpose of the
study was to determine the content of 37 chemical elements and their isotopes in the soil and in the ground mass of the object
of study, to calculate the accumulation coefficients of individual elements.

2. Methods

The object of study was Mentha piperita L.-peppermint of the family Lamiaceae Lindl. Raw materials were obtained as a
result of the introduction of these species in the forest-steppe zone of Northern Bashkortostan on the basis of the agrobiostation
of the Birsk branch of the state budgetary educational institution of higher education «Bashkir State University».

Analysis of plant raw materials and soil to determine the elemental composition was carried out. by inductively coupled
plasma mass spectrometry ICP-MS. PLASMA-QUAD, VG instruments. Soil samples were taken from the Ap; A;B; Bi; By; C
horizons at the location of the collection of spicy-aromatic plants at the agrobiostation of the Birsk branch of the state
budgetary educational institution of higher education «Bashkir State University», where experimental studies on the
introduction of these species were conducted; each sample was analyzed separately. The soil of experimental plots of a grey
forest heavy loam. According to F. Khaziev (1995), the pH of such soils is 5,7. The content of humus at a depth of 0-30 cm —
4.5%, mobile phosphorus (P,0s) — 2.02 mg/100 g, mobile potassium (K>Os) — 9.8 mg/100 g, the content of total nitrogen on
average is 0.26% [3, P.193]. Samples for analysis were prepared according to standard methods used in soil science [4, P.28].
The content of chemical elements in plant samples per dry mass was compared with the average content of these elements in
the soil to determine the accumulation coefficient (KN) of the element, which was calculated as the ratio of the element content
in dry biomass (mg/kg) to its content in the soil (mg/kg). Accumulators of chemical elements were considered species that had
a KN value of about one and higher [5, P.92].

We have considered the elements studied by us based on the classification, according to which all mineral elements found
in the body are divided into three groups — vital (essential), probably (conditionally) necessary, and elements whose role is
little studied or unknown [6, P.71].

3. Results

Data on the content of five vital and three conditionally necessary chemical elements in the soil and in the studied species
are presented in table 1.

Table 1 - The content of essential elements in the soil and ground part of Mentha piperita L., (mg / kg)

Ne Element Soil Limits of t:llecrt:ll:rtlltzr;; lpnlilltesclglr;c:ntratlon of Mentha piperita
1 Zn 48,0 0,0-185 53,0
2 Mn 1138 29-289 211
3 Mo 0,5 0,04-2,2 0,69
4 Se 0,35 0,13-5,9 0,00
5 I 6,9 - 0,00
6 Fesq 80760 - 676
7 Fess - 981-7710 2930
8 Co 21,8 0,05-2,2 0,69
9 Cu 60,0 1,3-67,0 22,0

LSD 05 0,31

Note: * literature data (according To Shakirov Yu. S. [7, P.102]); dash - the content of the element was not determined

Analyzing the data in table 1, it can be noted that the content of chemical elements of this group in plant raw materials is
extremely uneven — from complete absence to a significant excess in comparison with the content of the element in the soil.
So, selenium and iodine are completely absent in the ground part, while it is determined in the soil. The content of zinc and
molybdenum is higher than in the soil. This view is a storage of element data. The content of all other essential elements in the
plant material was less than in the soil. The content of all the studied elements of this group falls within the limits of
fluctuations of chemical elements in plants growing in the Republic of Bashkortostan. Data on the content of 24 more elements
and 4 isotopes, the role of which for humans is little studied or unknown, are presented in table 2.
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Table 2 - Content of elements whose role is poorly understood or unknown in soil and ground Mentha piperita L. (mg / kg)

. Limits of fluctuations in the .
Ne Element Soil concentration of elements in plants RB * Mentha piperita
1 Ti 10438 16-544 102,0
2 \Y 156,2 1,40-53,0 29,00
3 Crs, 2374 1,10-34,0 26,00
4 Crss - - 56,00
5 Ni 92,6 1,40-106,0 20,00
6 As 5,72 0,26-7,20 0,77
7 Sr 128,2 5,10-419,0 65,00
8 Cd 0,4 0,04-2,30 0,11
9 Li - 0,10-46,0 1,40
10 Be 2,44 0,10-0,61 0,05
11 Sc 24,8 0,10-4,10 0,21
12 G369 - - 4,00
13 Gar 12,6 0,01-1,70 0,28
14 Ge 1,64 0,01-2,50 0,00
15 Rb 34,0 3,10-31,0 2,40
16 Zr9p - 0,00-157,0 0,86
17 Zr9) 270,6 - 1,10
18 Ag 0,07 0,10-2,20 1,60
19 Sn - 7,70-86,0 0,49
20 Sb 0,4 0,00-0,90 0,00
21 Cs 2,6 0,00-0,54 0,01
22 Ba135 - - 70,00
23 Bays; 134,2 7,30-114,0 69,00
24 Hg 0,0 0,00-0,70 0,00
25 Pb 19,6 0,00-0,79 0,00
26 Bi 0,45 0,00-0,37 0,08
27 Th 8,88 0,00-1,70 3,00
28 9] 2,5 0,00-1,10 0,01
LSD 05 0,2

Note: * literature data (according To Shakirov Yu. S. [8, P.119]); dash - the content of the element was not determined

Analysis of the data in table 2 allowed us to note that the presence of all detectable elements was found in the soil except
for mercury, which was not detected in the raw material. The studied plant also lacked antimony, germanium and lead ions,
which were detected in the soil. According to our data, peppermint is a silver accumulator (KN=22.86).

Thus, it can be noted Mentha piperita L. is the leader-accumulator of Ag, Mo, Zn.

The content of most elements of this group does not go beyond the fluctuations of chemical elements in plants growing in
the Republic of Bashkortostan. However, we can note a higher concentration of thorium ions in the ground part and
peppermint. It is also worth noting that the concentration of tin in the studied form is significantly lower than the limits of
fluctuations of this element in other plants of Bashkortostan.

The study allows us to formulate the following main conclusions:

The elemental composition of Mentha piperita L. is quite rich: 35 of the 37 identified elements were found in the raw
material, and antimony, germanium, lead and mercury are absent.

The studied species showed itself as a concentrator of chemical elements. Mentha piperita L. is an accumulator: in the
ground part of this plant, the concentration of three elements (zinc, molybdenum, silver) was higher than in the soil. There was
a significant increase in zinc in the plant - by 5 mg / kg, molybdenum-by 0.19 mg / kg, silver-by 1.53 mg/kg (the content of
most of the studied elements in the ground part of the plant does not go beyond the fluctuations of chemical elements in plants
growing in the Republic of Bashkortostan). A particularly significant increase is observed for silver (KN=22.86), so you can
consider Mentha piperita L. as a silver accumulator. The content of most of the studied elements in the ground part of the plant
does not go beyond the fluctuations of chemical elements in plants growing in the Republic of Bashkortostan. Our data on the
content of chemical elements in the object of research allow us to suggest peppermint to reduce or eliminate the imbalance of
zinc and molybdenum elements in the body.
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