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MINERAL COMPOSITION OF THE PLANT ONOSMA GMELINI

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.

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, Aimaty 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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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
Macroelements

In the root, mg/kg

Potassium (K) 154717 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
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

DOAPMALIVISI KABAXCTAHA

-3
AU

In the aerial Permissible levels Designation of
Elements In the root, mg/kg under regulatory regulatory document
part, mglkg documents 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

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 HNOS solution with heating. The resulting solution
was evaporated to wet salts, which were dissolved in 10.0-15.0 ml
of 1N HNOS 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.
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OpraHusaums unm ydpexaeHue (nornHoe 1 cokpalleHHoe HasBaHue): KasaxctaHcko-Poccuiickuin MeamumHekuin yHusepeuteT, KasHMY vm.

C.[O. AcheHausipoBa

CBeneHnst 06 aBTope ([OMKHOCTb, yYeHasi cTeneHb, yyeHoe 3BaHue): PhD gokTop, aekaH dakynstetoB Papmaumu, O3, Cll, KazaxcraH-

cko-Poccuicknii MeauumMHCKUIN YHUBEPCUTET
TenedoH, e-mail: +77078067622, lashynk@mail.ru

Kopoteukuit Unbsa CepreeBuy

OpraHu3auus unm yupexaeHue (NosiHoe 1 cokpalleHHoe HassaHue): AO «HayuHbIi LeHTP NPOTUBOUH(EKLMOHHBIX MpenapaTos»
CsepneHus 06 aBTOpe (BOMKHOCTb, yYeHasi CTeneHb, y4eHoe 3BaHue): kaHa. Gyorn. Hayk, acCoLMMpoBaHHbIi npodeccop, 3a.. nab. BUpYCo-

norum AO «Hay4HbIN LeHTP NPOTUBOMHMEKLMOHHbBIX NpenapaToB»
TenedoH, e-mail: +77071941146, laeda1@mail.ru

C.B. LLIWNOB "2 IO. YCTEHOBA ¢, J1.H. KNEKBAEBA?,
U.C. KOPOTELIKUM 2

1C.)K. AcgbeHOusipos ambiHOarbl Kasak ynmmbiK
meduyuHanbIK yHusepcumemi, Anmamesl, KazakcmaH
2«MHbekyusiFa Kapchl npenapammap fbiribiMu
opmanbifbly AK, Anmamsi, KazakcmaH

3KasakcmaH Peceli MeOuyuHarnsiK

yHusepcumemi, Anmamsi, Kazakcmat

ONOSMA GMELINII ©CIMAINNHIH MUHEPANObI K¥YPAMbI

Tywnin: BepinreH FbinbiMu MakanaHblH Makcatel Onosma gmelinii
©CiIMAIriHiH xep yCTi 6eniri MeH TambIpbIHbIH MUHEpanbl KypambiH
3epTTey. MMHepanabl aneMeHTTepaiH CaHablK KypaMblH 3epTTey «du-
3UKa-XUMUSTBIK 94ICTEPMEH 3epTTey MeH Tangay» opTasbifbiHbIH He-
risinge atomabl-abcopOuUsnbIK CMEKTPOMETPUS dAICIMEH aHbIKTarn-
Obl. ©ciMAiK LWnKi3aTbiHAaFbl ayblp MeTanaapablH KOHLEHTPaunAChIH
"HyTtputect" XKLWIC 6a3acbiHaa aHbikTangbl. 3epTrey HaTUXeciHAe
Onosma gmelinii ecimgairiHiH aneMeHTTiK KypamblHa 9 3NeMeHT Ki-
PETiHI aHbIKTangbl. Ayblp MeTangapAblH KOHLEHTPaUUsCbIH Tangay
eCiMAiK LUMKi3aTbIHbIH 3KONOrMsAnbIK kayinciagiriH kepcetei. AnbliH-
FaH ManiMeTTep eciMaikTeri MaHbI3Abl MUHepanaapabiH eaayip men-
LLIEPiHiH, 60MNYbIH )X8He OCbl LUKNKI3aTThl MeaMumuHaga KongaHy nepc-
neKkTMBacCbIH pacTayFa MyMKiHAIK 6epeai.

TywniHai cespgep: Onosma Gmelinii, Makpo- 8He MUKPOSNEMEHT-
Tep, ayblp MeTangap, aKonorusanblK kayincisaik, atomasl-aacopb-
LMSANbIK CNEKTPOCKOMUS.

C.B. LLWNOB'2, 0. YCTEHOBAY, I1.H. KHEKBAEBA'?3,
U.C. KOPOTELIKUIA

*Kasaxckuli HayuoHasbHbIlU MeOUUUHCKUU yHU8epcumem
umeHu C.[. AcgheHousiposa, Anmamei, KazaxcmaH

2A0 «HayuoHarnbHbIU UeHmp npomueoUHEPEKUUOHHbBIX
npenapamos», Animamsi, KazaxcmaH
3KasaxcmaHcko-Pocculickuli MeduyuHcKul
yHuUsepcumem, Animamal, KazaxcmaH

MUHEPAIIbHbIA COCTAB PACTEHMSA ONOSMA GMELINII

Pestome: Llenbto gaHHoM paboTbl ABNSNOCH N3yYeHne MUHepanbHo-
ro coctaBa Haf3eMHOI YacTu 1 KopHSA pacteHnss Onosma gmelinii.
KonunuectBeHHOe coepaHne MUHeparbHbIX 3NIEMEHTOB onpesae-
NSNYM METOAO0M aTOMHO-abCcopBLUMOHHON CnekTpomMeTpumn Ha 6ase
LleHTpa dn3nKO-XxMMU4ecknx MeTogoB NUCCrefoBaHUst U aHanmaa.
KoHueHTpauuio TshKenbix MeTansioB B pacTUTENbHOM Cbipbe onpe-
nensnu B TOO «HyTputect». B pesynbsrate uccrnegoBaHust yCTaHOB-
NIEHO, YTO ANEMEHTHBIN cocTaB pacteHuss Onosma gmelinii Bkntova-
10T 9 aNemMeHTOB. AHanu3 TsXKenbIX MeETannoB CBUAETENLCTBYET 00
3KOmormyeckor 6e3onacHOCTV pacTUTENBHOTO Cbipbs. [onyyYeHHble
[aHHble NO3BOMSAT YTBEPXKAATb O HANMUYMN 3HAYUTENBHOTO Konuye-
CTBa BaXHbIX MUHEparbHbIX BELLLECTB B PACTEHUN U NEPCNEKTUBHO-
CTW UCMOMb30BaHUSI AAaHHOTO CbIpbsi B MeANLIMHE.

KntoueBble cnoBa: Onosma Gmelinii, Makpo- 1 MUKPO3NEMEHTbI,
TShKenble MeTannbl, aKoriornyeckas 6e3onacHocTb, aTOMHO-afacopb-
LIMOHHAs CMEKTPOCKOMUS.
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