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ELEMENTAL COMPOSITION OF CAMELINA SATIVA (L.) CRANTZ

The aim of the work is to establish the qualitative composition and quantitative content of mineral elements in the herb of Camelina
sativa (L.) Crantz.

Materials and methods. Camelina sativa (L.) Crantz herb («Slavutychy species) was selected as the object of the study. Samples
of seeds for cultivation were provided by the National Center for Plant Genetic Resources of Ukraine. To determine the qualitative
composition and quantitative content of macro- and microelements, an atomic emission spectrograph method with photographic
registration on the DFS-8 device was used.

Results and discussion. The obtained experimental data of the macro- and micronutrient composition of Camelina sativa (L.)
Crantz herb indicate the presence of at least 19 elements in the raw material, of which 6 are macroelements, 8 are microelements
and 5 are ultra-microelements. Macroelements such as K, Ca, and Mg are accumulated in the largest quantities, microelements such
as Al, Fe, Zn, and Mn are accumulated in the largest quantities. The content of inorganic elements of toxicological significance does
not exceed in raw materials the maximum allowable concentrations set by the standards. K, P, and Ca have the highest coefficient of
biological accumulation. Of particular interest are Zn and Mg, which may have a variety of pharmacological effects in the treatment of
metabolic syndrome and diabetes. Zn is known to play an important role in the activity of the pancreas, insulin synthesis and its binding
to hepatocytes, as well as in lipoprotein synthesis. Mg restores insulin sensitivity, thereby preventing the formation of insulin resistance.

Conclusions. The elemental composition of Camelina sativa herb was first studied with atomic emission spectrometry. The obtained
data enable to predict certain types of pharmacological activity of extracts and substances obtained from Camelina sativa herb and will
be used in the development of quality control methods for raw materials.

Key words: Camelina sativa (L.) Crantz, herb, elemental composition, atomic-emission spectrography.

Temana JIICOBA

0okmop inocoghii, acucmenm xagedpu papmaxoeHosii, papmaronoeii ma bomawiku, 3anopizeKuti depiicasHuil
MeouyHuil yHisepcumem, np. Masxoscvkozo, 26, 3anopiscoics, Yrpaina, 69035 (tetyanatsykalo@ukr.net)

ORCID: 0000-0001-6976-8630

Cepziii TPPKEI[HHChKHH

00KmMop Oiono2iuHux HayK, npoghecop, 3a6idyeay kapedpu hapmaroenosii, papmaxonozii ma bomawixu, 3anopizvKutl
Oeporcasnutl meouunutl ynieepcumem, np. Masakoscvrozo, 26, 3anopixcoca, Yrpaina, 69035 (sersh_dm@ukr.net)
ORCID: 0000-0002-5219-3313

Bioaiorpagiunuii  omuc crarri:  Jlicosa T., Tpwxeuuncekuit C. (2022). EnementHuil ckiaj
TpaBu pwxkiro TnociBHoro (Camelina sativa (L) Crantz). @imomepania. Yaconuc, 1, 82-85,
doi: 10.33617/2522-9680-2022-1-82

EJEMEHTHMM CKJIAJT TPABU PUKIIO ITIOCIBHOT'O (CAMELINA SATIVA (L.) CRANTZ)

Mema pobomu. BcmanognenHs SKiCHO20 CKAAdY ma KIIbKICHO20 6MICMY MIHEPATbHUX eleMeHmie 8 mpagi puicito NOCI6HO20.
Mamepianu ma memoou. O6 ekmom docnioxcentsa 6yno oopano mpasy pudiciio nocienozo copmy «Cnagymuuy. 3pasku HACIHHA
ons supowysants oyau naoani Hayionanbnum yenmpom enemuunux pecypcie pociun Ypainu. [{iia eusHauents aKicno2o ckaady ma
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KIIbKICHO20 8MICHY MAKPO- Md MIKPOELEeMEHMIE GUKOPUCOBYBAU MEMO0 aAmMOMHO-eMICIUHOI cnekmpoepaii 3 ¢homoepaghiunoro
peccmpayiero Ha npunadi [DC-8.

Pesynomamu ma ix o6z06openns. Ompumani excnepumenmansii 0ani w000 MaxKpo- ma MikpoeiemMenmHo2o CKaady mpagu pu-
JICII0 NOCIBHO20 CBIOUAMb NPO HAAGHICIb 8 CUPOGUHI He MeHuwie 19 enemenmis, i3 sKux 6 8IOHOCUMbCL 00 MAKpoereMenmia, 8 Mikpo-
enemenmis 5 ynompamikpoenemenmu. Y HauOinouux KilbKOCMAX AKYMYII08AIUCH MAKI MAKPOeLeMeHmU AK Kaill, Kanbyil, MArHitl;
MIKpOeneMeHmu — anoMIHIl, pepym, YuHK, MAHTaH. Bmicm neopeaniuHux enemenmis y CupoGuHi, SIKi Marons MOKCUKOJLO2IUHE 3HAUCHHS.
He nepesuuyony epaHuyHo 0ONYCMUMI KOHYeHmpayii, wo 6cmanogieni cmarndapmamu. Hariguwi nokasuuku Koegiyieumy 6ionoeiu-
HO20 HakonuyenHs Oyau 01 Kauito, gocgopy ma xkarnvyiio. Ilesnuil inmepec npedcmasiaioms YUHK ma MAaruii, AKi MOXCYmMb NPoAasJis-
mu pisHOMaHImMHI hapmaronoiuni egpexmu npu JHiKY8aHHI MEMAOONIMHO20 CUHOPOMY MA YYKPoeo2o diabemy.Bioomo, wjo yunk 6iodi-
2pae 8adicIuBy poib Y OlsIbHOCMI NIOULTYHKOBOI 303U, CUHMe3T IHCYNITHY Ma Npoyecax to2o 36 s13y8anHs 3 2enamoyumamu, cunmesi

ninonpomeinis. Maruiii 8i0H0810€ YymAUICMb 00 THCYIIHY, NEPEUUKOONCAIOUU MUM CAMUM POPMYBAHHIO THCYNIHOPE3UTNEHMHOCTII.
Bucnoexu. Memooom amomno-emicitinoi cnekmpomempii enepute 00CHIONCEHO eNeMeHMHUL CKIA0 Mpasu PUdCilo NOCIGHO20.
Ompumani 0ani 0aiome 3mo2y NPOSHO3Y6AMU NEGHI 8UOU PAPMAKONO2IYHOT AKMUBHOCTI eKCIPAKMIG i cyocmanyiil, 00epiucanux 3
mpasu pudicilo nocienozo, ma Oyoyms UKOpUCMAHi npu po3pooyi Memooux KOHMpPOIIO AKOCMI HA CUPOBUHY.
Knrwouosi crosa: pusiciti nocienutl, mpasa, eleMeHmHuil CKiao, amomMHo-eMiCiiHa cnekmpozpagis.

Introduction. Microelements are the most
important catalysts of metabolic processes. They
also play an important role in the body’s adaptation
to the norm and pathology. Despite the fact that
microelements do not have energetic value the way
proteins, fats and carbohydrates do, many enzymatic
processes are impossible without the participation of
certain elements (Letivin, 2017). Most of the essential
microelements are found in plant products. Therefore,
taking into account the important biological role of
mineral elements, the actual issue of modern pharmacy
is to determine their content in plants in order to expand
the raw material base and identify new opportunities
for their further use.

In this relation, plants that have long been known
in folk medicine and due to lack of information on
chemical composition are not used in official medicine,
are of particular interest.

The genus Camelina (L.) Crantz belongs to the
family Brassicaceae and has 6 species in Ukraine and
19 species in the world (Dobrochaeva, 1987, Francis,
2009). C. sativa is the most common and most well-known
species of this genus. Breeders contribute to increasing
the diversity of C. sativa. To date, 8 varieties of C. sativa
have been registered in Ukraine (State register, 2022). In
present-day Ukraine, a valuable gene pool of Camelina
has been created; it is located in the National Botanical
Garden of M.M. Hryshko National Academy of Sciences
of Ukraine (Rakhmetov, 2014, pp. 65-77).

The chemical composition of C. sativa has not
been sufficiently studied. It is known that in folk
medicine Camelina herb is used as a hypoglycemic,
bactericidal, anti-inflammatory, and wound healing
agent (Shevchenko, 2017).

The aim of the work is to establish the qualitative
composition and quantitative content of mineral elements
in C. sativa herb to determine the characteristics of
elements accumulation and assess the compliance of raw
materials with the SPU requirements.
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Materials and methods of research. Camelina
sativa (L.) Crantz herb (“Slavutych” species) was
selected as the object of the study. Raw material was
grown and harvested in the summer of 2018 in the
territory of Tersyanka village of Zaporizhzhia region.
Samples of seeds for cultivation were provided by the
National Center for Plant Genetic Resources of Ukraine
(The Plant Production Institute named after V.Y. Yuriev,
NAAS of Ukraine, Kharkiv). The elemental composition
of the soil on which plant raw materials were grown,
was also determined.

The elemental composition was studied on the
base of State Scientific Establishment “STC «Institute
for Single Crystals» of NAS of Ukraine (Kharkiv).
The elements were identified and quantified were
conducted using atomic emission spectrophotometry
(Derzhavne pidpryiemstvo, 2015, Osmachko, 2017).
Spectrograph DFS-8 with a measuring complex for
photoelectric registration of emission spectra has
been used.

The arc of alternating current was generated by
generator «IVS -28». The following conditions of
powders evaporation have been set: the amperage of
arc alternating current — 16A, the frequency of igniting
pulse — 100 bits per second, the analytical slit — 2 mm,
the slit width — 0,012 mm, the exposure — 60 seconds.
Spectra have been recorded on the photographic film
using spectrograph DFS-8 with a diffraction grating of
600 lines/mm and a three-lens system of slit lighting.
Lines of spectra have been determined at a wavelength
from 270 nm to 347 nm in samples comparing with
standard samples of the mineral elements mixture using
microphotometer MF-4.

Research results and their discussion. In Camelina
sativa (L.) Crantz herb, 19 elements have been identified
and quantified: among them there are 6 macroelements
(K, P, Mg, Ca, Si, Na), 8 microelements (Fe, Mn, Al, Zn,
Mo, Cu, Pb, Sr) and 5 ultramicroelements (Co, Ni, As,
Hg, Cd) (table 1).
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Table 1
Element composition of Camelina sativa (L.) Crantz
Element content, Coefficient
Element mg / 100g of biological
Herb Soil accumulation

K 880 1700 0.52

P 90 300 0.30
Mg 175 1500 0.12

Ca 400 1600 0.25

Si 65 34000 0.0019
Na 22 1500 0.015

Fe 3.3 4000 0.000825
/n 1.7 - -

Al 9.7 7500 0.0013
Mn 1.3 50 0.026

Ni 0.04 7.0 0.0057

Cu 0.33 30 0.011

Sr 1,5 10 0.15
Mo 0.08 8.0 0.01

Ti - 550 -

Cr - 20 -

Pb <0.03 1.0 <0.03

In Camelina sativa (L.) Crantz herb, the dominant
macroelements are (mg/100g): K (880), Ca (400), and
Mg (175), and the dominant microelements are Al (9.7),
Fe (3.3), Zn (1.7), and Mn (1.3).

The descending series of chemical
elements in  Camelina sativa (L.) Crantz
herb is K>Ca>Mg>P>Si>Na>Al>Fe>Zn>

Sr>Mn>Cu>Mo>Ni>Pb=Co>Cd=Al=Hg.

The content of toxicologically significant inorganic
elements in the raw material (Pb, Co, Cd, As, Hg) stays
within acceptable limits of the level of heavy metals
specified in State Pharmacopoeia of Ukraine (mg/100g):
Pb<0.03, Co0<0.03, Cd<0.01, As<0.01, Hg<0.01
(Derzhavne pidpryiemstvo, 2015).

According to the literature (Pohorielov, 2010) on the
daily consumption of elements in the human diet, it can
be concluded that C. sativa herb of can meet the human
needs in Mg and Si.

An integral criterion for estimating the selective
absorption of nutrients from the soil is the coefficient of
biological accumulation (CBA). If the value is more than
1, it indicates a high level of accumulation of elements
and vice versa.

The highest CBA values were observed for K, P
and Ca. In C. sativa herb indicators were the following:
K -0.52,P-0.30 and Ca - 0.25. The lowest CBA values
were registered for Si, Fe and Al

We did not find reliable data on the elemental content
of C. sativa herb for comparison.

It was found that extracts from herb and seeds of
C. sativa prevent the formation of insulin resistance
in experimental model of metabolic syndrome
(Tsykalo, 2020, pp. 137-142). Therefore, in our
opinion, Zn and Mg are of some interest, which
can have various pharmacological effects in the
treatment of metabolic syndrome and diabetes. Zn
is known to play an important role in the activity
of the pancreas, insulin synthesis and its binding
to hepatocytes, as well as for lipoprotein synthesis.
Glucose tolerance is impaired due to the deficiency
of this element (Chekman, 2013; Martynova, 2019;
Suslyk, 2014). Mg restores insulin sensitivity by
combining with the latter, activates this hormone and
potentiates the transmembrane transition of glucose
into muscle, hepatocytes and other energy-intensive,
mitochondrial-saturated cells of the body, thereby
preventing the formation of insulin resistance
(Suslyk G.I., 2014, 19-24).

Conclusions

1. The elemental composition of C.sativa herb was
first studied by atomic emission spectrometry. The
content of 19 elements has been determined.

2. K, Ca and Mg are accumulated in the largest
amount.

3. The obtained data enable to predict certain types
of pharmacological activity of extracts and substances
obtained from C. sativa herb and will be used in the
development of quality control methods for raw material.
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BHecok K0:KHOro aBTOpa /10 HANMCAHHSA CTATTI:

JlicoBa T.O. — 30ip Marepiaiy; cTaTUCTHYHA 00pOOKa JaHUX; HATUCAHHS TEKCTY; PEAaryBaHHs;
Tp:xemmucbkuii C.JI. — KOHLENIs 1 TU3aliH JOCIIKESHHS, pelaryBaHHsI.
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