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ТЕХНОЛОГИЯ  ФАРМАЦЕВТИЧЕСКОГО  ПРОИЗВОДСТВА 

Resume: The goal of this work was to study the mineral composition of the aerial part and root of the plant 
Onosma gmelinii. The quantitative content of mineral elements was determined by atomic absorption spec-
trometry at the Center of Physicochemical Methods of Research and Analysis. The concentration of heavy 
metals in the plant raw material was determined at Nutritest LLP. As a result of the study, it was found that 
the elemental composition of the Onosma gmelinii plant includes 9 elements. Analysis of heavy metals evi-
dences the environmental safety of plant raw materials. The data obtained allow us to assert the presence 
of a significant amount of essential minerals in the plant and the prospects for the use of this raw materi-
al in the medical field.
Key words: Onosma Gmelinii, macro- and microelements, heavy metals, environmental safety, atomic ad-
sorption spectroscopy.

MINERAL COMPOSITION OF THE PLANT ONOSMA GMELINII
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Introduction
Knowledge about the content of macro- and microelements in plants 
allows them to be purposefully used for the prevention and treat-
ment of human diseases [1]. Mineral elements, entering into com-
pounds with chemical regulators of metabolism, participate in vari-
ous biochemical processes, and stimulate and normalize metabo-
lism [2]. Like vitamins, minerals act as coenzymes, supporting ma-
ny bodily functions, including energy production, growth, and heal-
ing, that are essential for the normal absorption of vitamins and oth-
er nutrients [3]. Microelements in the composition of plants are in-
terrelated with biologically active compounds, significantly increas-
ing their assimilation in the animal body [4].
As nutrients, minerals are subdivided into macroelements (calcium, 
magnesium, sodium, potassium, phosphorus) and microelements 
(boron, chromium, copper, germanium, iodine, iron, manganese, 
molybdenum, selenium, silicon, sulfur, vanadium, zinc) [3]. Macro-
elements are involved in many life processes, the functioning of liv-
ing organisms is impossible without these. Each microelement plays 
a certain role in plants, animals and humans. Copper and iron, nec-
essary for blood-forming, activate the work of enzymes. With a lack 
of copper and iron, anemia develops, causing disorders in devel-
opment and growth. Manganese is involved in oxidoreduction reac-
tions, the processes of hematopoiesis and tissue respiration, in the 
regulation of carbohydrate and lipid metabolism, it supports repro-
ductive functions. Zinc is essential for the functioning of DNA and 
RNA polymerases, which control the transmission of hereditary in-
formation and protein biosynthesis; it is a reparative antioxidant. It 
has been established that with nickel deficiency, eye diseases de-
velop, which often develop into blindness [5].
However, plants are capable of accumulating not only mineral ele-
ments useful for the animal organism, but also heavy metals that ex-

hibit toxic and carcinogenic properties. Therefore, the study of the 
mineral composition of raw materials, the determination of heavy 
metals in it is a pressing challenge of pharmacognosy.
In this regard, the little-studied wild plant Onosma gmelinii, belonging 
to the Onosma genus and having a wide distribution area not only in 
Kazakhstan, but also in Siberia, Mongolia, China, and most countries 
of Central Asia, is of particular interest. The species belongs to pe-
rennial herbaceous plants, 25-40cm high. It grows primarily on stony 
and dry gravelly slopes, rocks, dry terraces in the lower and middle 
belts of mountains, and rarely in the steppes and in the mountain 
steppe zone. Almost all species of the Onosma genus have estab-
lished themselves as therapeutic agents in conventional medicine 
in different countries. In folk medicine, both the herb and the root 
of various representatives of the Onosma genus are used as anti-
pyretic, antimicrobial diuretics, hypotensive, cardiotonic, and seda-
tive, wound healing, anti-inflammatory and antiseptic agents [6-9].
The study of the elemental composition of one of the representa-
tives of the Onosma genus, along with the main groups of biolog-
ically active substances, can contribute to the practical use of the 
Onosma gmelinii plant in official medicine.
The aim of the study was to study the mineral composition of the 
Onosma gmelinii plant.
Materials and Methods
The object of the study was the Onosma gmelinii plant, collected 
during the flowering period in 2019 in the highlands of the Kakpakty 
Mountains in the village of Kokbel, Raiymbek district, Almaty region. 
Collection, drying and storage of raw materials, as well as sampling 
for analysis were carried out in compliance with all sanitary require-
ments and requirements of the National Pharmacopoeia of the Re-
public of Kazakhstan [10]. The aboveground and underground parts 
of the plant were used as plant raw materials.
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The quantitative content of mineral elements was determined from 
ash residues by atomic adsorption spectroscopy. About 1.0 g of pre-
liminarily crushed plant raw material was placed in a porcelain la-
dle and kept in a muffle furnace at a temperature of 500-600 °C with 
air access until an ash residue was formed. The ash was dissolved 
in 5.0 ml of 1N HNO3 solution with heating. The resulting solution 
was evaporated to wet salts, which were dissolved in 10.0-15.0 ml 
of 1N HNO3 solution, transferred to a 25.0 ml graduated flask and 
the volume was brought to the mark. A 1N nitric acid solution was 
used as a standard solution. 
The finished samples were transferred to the Center of Physico-
chemical Methods of Research and Analysis (al-Farabi KazNU, Al-
maty, Republic of Kazakhstan) to determine the macro- and micro-
elemental composition of plant raw materials by atomic adsorption 
spectroscopy on a Shimadzu AA-6200 device (Shimadzu, Japan).
Studies for the content of heavy metals in plant raw materials were 
carried out at Nutritest LLP (Almaty, Republic of Kazakhstan).

Results and Discussion
The content of macro- and microelements in plants depends on the 
analyzed organ, the plant development phase and the habitat. The 
results of determining the mineral composition in the Onosma gme-
linii plant are presented in Table 1.
The test results show that the elemental composition of the Onos-

ma gmelinii plant includes 9 elements, among which potassium and 
calcium are dominant in the content of macroelements, and iron is 
among the microelements. The concentration of chemical elements 
in the aerial part of the plant exceeds the concentration of those in 
the root. This is probably due to the period of collection of plant raw 
material (during flowering). Moreover, such essential microelements 
as iron and copper are mostly localized in the root of the plant.
The findings of the studies for the content of heavy metals in the On-
osma gmelinii plant are presented in Table 2.
The content of heavy metals in plants indicates the soil purity in the 
places where they grow. As can be seen from the results present-
ed in Table 2, the concentrations of these microelements are quite 
low in all studied plant organs and do not exceed the maximum per-
missible levels.

Conclusions
The data obtained in the course of research indicate that the grass 
and root of the Onosma gmelinii plant contain a significant amount 
of vital chemical elements. The content of heavy metals in plant raw 
materials does not exceed the maximum permissible level.
The results of the study of macro- and microelements in combina-
tion with biologically active substances that make up the Onosma 
gmelinii plant confirm the value and prospects of using this plant raw 
material in medical field and in pharmacy.

Table 1 – The quantitative content of mineral elements in the aerial part and the root of Onosma gmelinii
Elements In the aerial part, mg/kg In the root, mg/kg

Macroelements
Potassium (K) 1547.17 423.40
Sodium (Na) 25.24 20.63
Calcium (Ca) 1028.20 869.01
Magnesium (Mg) 97.32 64.34
Total 2697.93 1377.38

Microelements
Zinc (Zn) 0.77 0.70
Iron (Fe) 28.99 36.63
Nickel (Ni) 0.21 0.20
Copper (Cu) 0.34 0.76
Manganese (Mn) 2.24 1.62
Total 32.55 39.91
Total concentration of minerals 2730.48 1417.29

Table 2 – The quantitative content of heavy metals in the aerial part and the root of Onosma gmelinii

Elements In the aerial 
part, mg/kg In the root, mg/kg

Permissible levels 
under regulatory 

documents 

Designation of 
regulatory document 

for test methods  
Lead (Pb) 0.1782 0.1821 6.0 GOST 30178-96
Cadmium (Cd) 0.0130 0.0150 1.0 GOST 30178-96
Arsenic (As) 0.0214 0.0220 0.5 GOST 26930-86
Mercury (Hg) not detected not detected 0.1 GOST 26927-86
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ONOSMA GMELINII ӨСІМДІГІНІҢ МИНЕРАЛДЫ ҚҰРАМЫ

Түйін: Берілген ғылыми мақаланың мақсаты Onosma gmelinii 
өсімдігінің жер үсті бөлігі мен тамырының минералды құрамын 
зерттеу. Минералды элементтердің сандық құрамын зерттеу «Фи-
зика-химиялық әдістермен зерттеу мен талдау» орталығының не-
гізінде атомды-абсорбциялық спектрометрия әдісімен анықтал-
ды. Өсімдік шикізатындағы ауыр металдардың концентрациясын 
"Нутритест" ЖШС базасында анықталды. Зерттеу нәтижесінде 
Onosma gmelinii өсімдігінің элементтік құрамына 9 элемент кі-
ретіні анықталды. Ауыр металдардың концентрациясын талдау 
өсімдік шикізатының экологиялық қауіпсіздігін көрсетеді. Алын-
ған мәліметтер өсімдіктегі маңызды минералдардың едәуір мөл-
шерінің болуын және осы шикізатты медицинада қолдану перс-
пективасын растауға мүмкіндік береді.
Түйінді сөздер: Onosma Gmelinii, макро- және микроэлемент-
тер, ауыр металдар, экологиялық қауіпсіздік, атомды-адсорб-
циялық спектроскопия.
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МИНЕРАЛЬНЫЙ СОСТАВ РАСТЕНИЯ ONOSMA GMELINII

Резюме: Целью данной работы являлось изучение минерально-
го состава надземной части и корня растения Onosma gmelinii. 
Количественное содержание минеральных элементов опреде-
ляли методом атомно-абсорбционной спектрометрии на базе 
Центра физико-химических методов исследования и анализа. 
Концентрацию тяжелых металлов в растительном сырье опре-
деляли в ТОО «Нутритест». В результате исследования установ-
лено, что элементный состав растения Onosma gmelinii включа-
ют 9 элементов. Анализ тяжелых металлов свидетельствует об 
экологической безопасности растительного сырья. Полученные 
данные позволяют утверждать о наличии значительного количе-
ства важных минеральных веществ в растении и перспективно-
сти использования данного сырья в медицине.
Ключевые слова: Onosma Gmelinii, макро- и микроэлементы, 
тяжелые металлы, экологическая безопасность, атомно-адсорб-
ционная спектроскопия.
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