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ELEMENTAL COMPOSITION
OF CYCLORIUM INTYBUS L. AND URTICA DIOICA L.

Abstract. This experiment was conducted to establish mineral accumulation in
different parts of Kazakh samples of Cichorium intybus L. (flowers, stems, leaves, roots)
and Urtica dioica L. (stems, leaves, roots). Mineral concentration was determined by
atomic emission semiconductor spectral method. As a result, 39 macro, micro and trace
nutrients were identified in Cichorium intybus L. and 20 — in Urtica dioica L. High levels
of Ca, Mg and Al were found in all parts of Cichorium intybus L and of Ca, K, Zn, Si and
P in all parts of Urtica dioica L. The levels of elements not significantly differ between
parts of plants. Flowers of Cichorium intybus L. contained low percentage (<1.0-10° %)
of Bi, In, Nb, Ta, V, Ge; stems — As, Bi, In, Nb, V, Ge, Sb; leaves — Bi, Nb, Ta, V, Ge,
Sb, Se; roots — As, Bi, In, Ta, V, Sh, Se. Stems of Urtica dioica L. contained low
percentage (<1.0-10° %) of Mo, Cu, Pb; leaves (<5.0-10° %) — of Mo, B, Ni, Cu; roots
(<7.0-10" %) of Cr, Cu, Mo, V, Ni.

Key words: Cichorium intybus L., Urtica dioica L., macro-and microelements, trace
elements, atom-adsorption method, atomic-emission semiconductor spectral analysis.

Introduction. Cichorium intybus L., commonly known as chicory, is an
erect fairly woody perennial herb, around 1 m in height with a fleshy taproot of
up to 75 cm in length and large basal leaves having blue or white flowers. It has
major distribution areas in South Africa, North and South America, Australia and
New Zealand [1]. C. intybus is grown for the production of inulin which has a
negligible impact on blood sugar and thus is suitable for diabetics [2, 3]. It is a
medicinally important plant worldwide due to its long historic experience of use
in traditional medicines [4]. The folk medicine the roots and leaves are used for
various purposes. The roasted roots of the plant are used as a substitute of coffee
in Turkey.

The aqueous root extract is used against malaria in Afghanistan [5]; for the
treatment of eupeptic, stomachic, depurative, choleretic, laxative, hypotension,
tonic, and antipyretic diseases in lIran [6]; against liver diseases and lack of
appetite in Poland [7]; as laxative and blood purification in Italy and Serbia [8, 9];
whole plant is used for internal hemorrhage, sedative in typhoid in Jordan [10];
for jaundice and rheumatism in India [10, 11]

Research for evaluation of the biological activity have revealed that whole
plant aqueous extract, leaf and seed extracts of C. intybus exhibits activities:
antibacterial and antifungal [12-14], anthelmintic [15], anti-inflammatory [16],
analgesic [17], antioxidant [18], tumor-inhibitory [19], remedy for malarial fevers
[5]. On the other hand, the aqueous-methanolic extract of the seeds and aqueous
extracts of the roots of C. intybus has been showed for the hepatoprotective
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activity [20, 21]. The antidiabetic effect of the aqueous seed extract of it has also
been researched [22].

Urtica dioica L., often called common nettle, stinging nettle or nettle leaf, is
a herbaceous perennial flowering plant in the family Urticaceae. Originally native
to Europe, much of temperate Asia and western North Africa but it is distributed
nearly worldwide [23]. The research of plant used as remedies in traditional folk
medicine to treat rheumatic pain and for colds and cough [24] and also is used
against liver insufficiency [25], and aqueous methanolic extract from roots used
in the treatment of prostatic hyperplasia [26]. U. dioica is well known as hypogly-
caemic [27]. Crude extract of the plant produces a hypotensive, antioxidant,
antimicrobial, antiulcer, analgesic and immunomodulatory actions [28, 29].

The role of these elements in various metabolic processes and their impact on
human health have an increased interest due to environmental pollution. Conse-
quently the elemental composition of the herbs is very important for dietary. The
elements are present at varying concentrations in different parts of the plants
which are used as ingredient in the medicinal preparation. Moreover with
increasing industrialization and environmental pollution it is necessary to check
the content of toxic elements such as Ar, Hg, Sn and Se. Heavy metals that are
considered essential for at least some forms of life include V, Cr, Mn, Fe, Co, Ni,
Cu, Zn, and Mo. Heavy metals required by plants include Mn, Fe, Cu, Zn, Mo,
and Ni. The phytotoxicity of such relatively common heavy metals as Cd, Cu, Hg,
and Ni is substantially greater than that of Pb and Zn. In order to establish a direct
link between elemental content and its curative capability, the monitoring of the
elemental composition of the leaves has become essential [30].

Therefore, the aim of the present work was to determine mineral accumu-
lation in different parts of Cichorium intybus L. (flowers, stems, leaves, roots) and
Urtica dioica L. (stems, leaves, roots) which growing in Kazakhstan.

Materials and methods. Plant raw material C. intybus L. (common spray)
and U. dioica L. (duplex nettle) were collected from Medeo mountain range in
Almaty, Kazakhstan.

The quantitative analysis of elements contained in plant C. intybus L.
(flowers, stems, leaves, roots) at atomic-adsorption method in the «AA 7000»
Shimadzu instrument and the size of the plant U. dioica L. (stems, leaves, roots)
are determined at A-Analyst 400 device by atomic-emission semi-quantitative
spectral analysis [31].

RESULTS AND DISCUSSION

According to the research data, 39 elements from the plant C. intybus L.
(flowers, stems, leaves, roots), 20 elements from the plant (stems, leaves, roots)
were identified. The elemental levels of different parts of analyzed plants are
presented in table.

The Gd element is equal to <0.001 % in the flowers, stems, leaves, roots
and the elements V, Bi in all parts of C. intybus L., is <0.000001 %, the Sb plant
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Elemental composition of Cichorium intybus L. and Urtica dioica L.

Cichorium intybus L., % Urtica dioica L., %

No | Element

Flowers Stems Leaves Roots Stems | Leaves | Roots
1 Al 0.62 1.00 0.64 2.33 3.50 1.43 1.00
2 As 40-10° 1.0-107° 3,7.10° |<1.0-10° - - -
3 Bi <1.0-10° | <1.0-10° | <1.0-10° | <1.0-10°° - - -
4 Ca 12.58 14.83 21.08 7.59 22.6 22 9.50
5 cd 2.1.10™ 2.2.107* 3.1.10* | 4.9.10* - - -
6 Cr 41-10 6.2-107 5.0-10° | 2.0-10° |3.5-10°(7.5.10°%(3.0-10°°
7 Cu 1.4-107 7.9.10°° 45.107 001 [1.0-20%|1510%|7.0-10°
8 Fe 0.16 0.21 0.16 0.10 - - -
9 In <1.0-10° | <1.0-10° | 86-10* |<1.0-10°° - - -
10 Li 9.0-10™* 3.6-10° 2.1.10°% | 1.7.10°° - - -
11 Mg 2.30 158 1.91 1.77 0.21 2.65 3.06
12 Mn 0.031 0.024 0.022 0.027 0.03 0.05 0.15
13 Mo 1.1-10° 2.1.107 46-10° | 5.2.10° [3.0-10%|9.0.10™*|4.0-107
14 Nb <1.0-10° | <1.0.10° | <1.0-10° | 3.6-107* - - -
15 Pb 3.2.10° 6.4-107° 38:10° | 4.3.10° [1.0.10%|7.0.10%| -
16 Rb 0.028 0.016 0.020 0.017 - - -
17 Si 0.028 0.038 0.030 0.100 2.59 6.97 1.00
18 Sn 2.8:10°° 5.7-10°° 2.4:10° | 4.4.107 - - -
19 Ta <1.0-10° | 7.7.10° | <1.0-10° |<1.0-10°® - - -
20 Te 1.7.10° 8.4-107 6.4-10° | 6.4.10°° - - -
21 Ti 0.035 0.075 0.038 0.100 - - -
22 Vv <1.0-10° | <1.0-10° | <1.0-10° |<1.0-10°|3.0-10%| 0,015 |7.0-107
23 W 3.8:10°° 1.7-107 4.4.10° | 2.8.10° - - -
24 Zr 1.9.10°° 1.9-10°° 1.2:.10°% | 5.6-10°° - - -
25 Ge <1.0-10° | <1.0-10° | <1.0-10°® 0,13 - - -
26 Sh 1.310° | <1.0-10° | <1.0-10° | <1.0-10°° - - -
27 Se 1.9.10°° 2.6-10° | <1.0-10° |<1.0-10°° - - -
28 Tl 0.019 0.018 0,024 5.0-10° | 0.01 0.03 0.40
29 Zn 0.044 0.028 0.036 0.027 6.31 6.80 | 0.015
30 P - - - - 2.17 2.31 6.96
31 - - - - 1583 | 9.81 | 23.98
32 Ba - - - - 0.01 0.01 0.05
33 B - - - - 3.0:10°(5.0.10°| -
34 Sr - - - - 0.05 0.05 0.03
35 Ni - - - - 2.0-10°|5.0-10%| 3.0-107°
36 S - - - - 1.53 2.0 -
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members were <1.0-10%-1.3-10° %. By the roots<stems<flowers <leaves
(Ho, Fe, Zn, TI, In, Si, Ti) was increased between <0.000001- 7.46 % respecti-
vely. One of the most important microelement for the plant and the metabolism is
Sa 7,59-21,08 % in leaves.

Level of Zn, Si, Pb, B, Sr in the roots of U. dioica L. stem < flower < leaf
was changed between the range from 0.003 to 6.97%, elemental concentration of
Mg, Ba, Ti, Mn, Mo, Cr was increased from 0.0003 to 3.06% respectively.
Moreover, concentration of the elements P, Ca, K is particularly important. The
level of P in the roots is more (6,96%) than in stems and leaves. Concentration of
Ca is higher in leaves and stems than in the roots with 22, 22.6, 9.50% respec-
tively. Concentration of K is higher in roots than in stems and leaves 23.98, 15.83,
9.81 % respectively.

High levels of Ca, Mg and Al were found in all parts of Cichorium intybus L
and of Ca, K, Zn, Si and P in all parts of Urtica dioica L. The levels of elements
not significantly differ between parts of plants. Flowers of Cichorium intybus L.
contained low percentage (<1.0-10°° %) of Bi, In, Nb, Ta, V, Ge; stems — As, Bi,
In, Nb, V, Ge, Sb; leaves — Bi, Nb, Ta, V, Ge, Sb, Se; roots — As, Bi, In, Ta, V,
Sh, Se. Stems of Urtica dioica L. contained low percentage (<1.0-10° %) of Mo,
Cu, Pb; leaves (<5.0-10° %) — of Mo, B, Ni, Cu; roots (<7.0-10" %) of Cr, Cu,
Mo, V, Ni.

Conclusion. Based on the results of the study, medicinal herbs Cichorium
intybus L. and Urtica dioica L. were the most important source of macro- and
micronutrients. 39 elements were identified in the flowers, stems, leaves and roots
of Cichorium intybus L. and 20 elements were found in the flowers, stems, leaves
and roots of the Urtica dioica L. plant. In the future, the plants can be recom-
mended for medical and pharmacological experiments.
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Pe3rome
M. B. Axmaesa, I'. E. Asumbaesa

CICHORIUM INTYBUS L. )KOHE URTICA DIOICA L.
OCIMIKTEPIHIH 3JIEMEHTTIK MOJILIEPI

byn makamama kypmaenmi Tynmigep TyKeiMaacekiHa skaratein Cichorium intybus L.
(ryumi, cabarbl, sKarnbIparsl, TaMbIphl) skone Urtica Dioica L. (cabarsl, sKarbIparsl, TaMBIPHI)
OCIMIIKTEePiHIH 3JIEMEHTTIK MOJIIEPi aHBIKTANBII, 3ePTTENl. OCIMIIKTepHiH KYpaMbIH/a-
FBI MAKPO-MHKPO 3JIEMEHTTEPIIH MOJIIIIEP] aTOM->MHUCCHOH/IBI JKapThIJIail CAaHIBIK CIIEKTP-
JK aHaJIM3 dMiciMeH 3epTTelimn, MamiMeTtepi kepcerinmi. Hotmkecinme Cichorium inty-
bus L. ecimuirinin kypameiaga 39 smement, Urtica Dioica L. ecimmirinin KypambiHma
20 semenrt ampikramasl. Cichorium intybus L. ecimairiniy 6apisik mymeciage Ca, Mg u
Al srmementTepi sxorapsl MoHII Kepcerce koHe Ca, K, Zn. Si u P anementrepi Urtica
Dioica L. ecimuiriniy ne 6apisik mymiecinne kesaecti. Cichorium intybus L. ecimairiag
rymirge Bi, In, Nb, Ta, V, Ge smemenrrepi, cabarsiaga - As, Bi, In, Nb, V, Ge, Sb;
*anbiparsiaaa — Bi, Nb, Ta, V, Ge, Sh, Se; tameipriama - As, Bi, In, Ta, V, Sb, Se temen
MaWBI3IBIK KopceTKimTi kopeerTi (<1,0 - 108 %). Ax, Urtica dioica L. ecimuairinig caba-
reiEaa Mo, Cu, Pb anementrepi (<1,0 - 1073 %) a3 meumep/Ii KepceTce, KarbIparbiHia
Mo, B, Ni, Cu (<5,0 - 10 %), Tameipsizzaa Cr, Cu, Mo, V, Ni snementrepi (<7,0 - 107 %)
MOHTE HE.

Tyiiin cesmep: Cichorium intybus L., Urtica dioica L., makpo- skoHe MHKPO3JIEMEHT-
TEp, TPAHCHIEMEHTTED, aTOM-aICOPOIMSIIBIK dJIC, ATOM-3MHCCHOH/IBI KapThUIAl CaHIBIK
CIIEKTPOMETP.
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Pe3iome
M. B. Axmaesa, I'. E. A3umbaesa

SJIEMEHTHBIA COCTAB
CYCLORIUM INTYBUS L. 1 URTICA DIOICA L.

JlaHHBIH 3KCIIEPUMEHT OBUT TIPOBEICH ISl YCTAHOBIICHHS HAKOIUICHHS MHHEPAIIOB B
Pa3HBIX YacTIX KazaxcTaHckux obpasios Cichorium intybus L. (uBetku, cteGiu, THUCTH,
kopuu) u Urtica dioica L. (cre6uu, mucTbst, kopau). KoHIEHTpaIms MHHEPAIOB OTpesie-
JIJ1aCb aTOMHO-OMUCCHUOHHBIM MOJYIIPOBOJHUKOBBIM CIIEKTPAJIbHBIM MCTOJOM. B pe3yiib-
tare ObUTO BhIABIECHO 39 Makpo- u MukposnementoB B Cichorium intybus L. u 20 - B
Urtica dioica L. Beicokue ypoBuu Ca, Mg u Al 6butn oOHapy»®eHBI BO BCEX YaCTSIX
Cichorium intybus L u Ca, K, Zn. Si u P Bo Bcex yactsix Urtica dioica L. Kounenrparus
SIIEMEHTOB B PA3JINYHBIX YACTAX MCCIEAYEMBIX PACTEHHH pa3iMdacTcsl He CYIIECTBEHHO.
Isetku Cichorium intybus L. comepskamu Huskumit mpoment (<1,0 - 10 %) Bi, In, Nb, Ta,
V, Ge; crebmum - As, Bi, In, Nb, V, Ge, Sh; muctest - Bi, Nb, Ta, V, Ge, Sb, Se; xopuu -
As, Bi, In, Ta, V, Sb, Se. Cre6nu Urtica dioica L. comepskanu HH3KHH TPOIEHT
(<1,0 - 10 %) Mo, Cu, Pb; muctes (<5,0 - 10° %) - u3 Mo, B, Ni, Cu; xopuu
(<7,0 - 10° %) Cr, Cu, Mo, V, Ni.

Karwuesnbie caosa: Cichorium intybus L., Urtica dioica L., Mmakpo- 1 MHKpoO3/IEMEH-
TBI, TPAHCAJIEMEHTHI, ATOM-aJCOPOLMOHHBIA METOJ, ATOMHO-IMHCCHOHHBIA IOJIYIPO-
BOJHUKOBEIH CIIEKTPOMETP.

207





