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The study on the elemental composition of the feverfew herb
(Tanacetum parthenium (L.) Schultz bip.)

Macro- and microelements affect the vital functions of plants; they are an integral part of the medicinal plant raw
material and play a significant role in the pharmacological activity of herbal medicines. Expediency of determination of
the heavy metals content is stipulated by the requirements to the raw material. Within the standardization of the fever-
few raw material batches the comparative study of the elemental composition of the herb depending on the regions of
the raw material collection has been conducted.

Aim. To analyze the degree of accumulation of macro- and microelements of the feverfew herb collected in 7 re-
gions of Ukraine.

Materials and methods. The study object was batches of the feverfew herb collected in 7 regions of Ukraine.
The qualitative composition and quantitative content of the elements were determined using the atomic emission
spectroscopy method at the Laboratory of Analytical Chemistry of Functional Materials and Environmental Objects of
the STC “Institute for Single Crystals”, National Academy of Sciences of Ukraine (Kharkiv) using a CAS-120 device,
manufacturing group “Electron” by atomization in air-acetylene flame.

Results and discussion. As a result of the study conducted 18 elements were identified in all batches of the raw
material. The prevailing content of potassium was identified in the samples from the Kharkiv, Zhytomyr and Poltava
regions. The calcium content prevailed in the samples from the Kharkiv, Zhytomyr and Cherkasy regions. The greatest
content of silicon and magnesium was identified in the samples from the Kharkiv and Zhytomyr regions. Nickel, mo-
lybdenum and lead were in the least quantity among the microelements in the feverfew herb. The content of cobalt,
cadmium, arsenic and mercury was within the maximum permissible limits.

Conclusions. For the first time the study of the mineral composition of samples of the feverfew herb from different
regions of Ukraine was carried out using the atomic emission spectroscopy. The studies conducted indicate that the
content of potassium, calcium, silicon and magnesium prevails in all samples of the raw material.

Key words: feverfew (Tanacetum parthenium); mineral composition; atomic emission spectrophotometry;
macro- and microelements
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JocnipxeHHs eneMeHTHOro ckrnaay TpaBu MapyHu giBodyoi (Tanacetum parthenium (L.)
Schultz bip.)

Makpo- Ta MikpoeneMeHTV BMNUBaKTb Ha XXUTTEBI OYHKLiT POCMVH, € HEBIA'EMHO CKNaAo0BO NikapCbKOl POCINH-
HOI CMPOBWHM i BigirpalTb 3Ha4YHy porb y hapMakomnorivHii akTMBHOCTI POCIMHHUX NiKapCbkmx 3acobiB. [JouinbHicTb
BM3HAYEHHS BMICTY BaXXKMX MeTaniB 06yMOBrneHa BMMOraMu 40 SIKOCTi CUPOBUHU. Y pamKkax cTaHgapTu3auii cepin
CVPOBWMHM MapyHu fiBovoi — Tanacetum parthenium (L.) Schultz bip. 6yno nposegeHo NopiBHsNbHE BUBYEHHS ere-
MEHTHOrO CKrafy TpaBu B 3aneXHOCTi BiA perioHy 3aroTieni.

MerTa. NpoaHanidyBaTh CTyniHb HAKOMUYEHHS] MaKpPO- Ta MIKPOENEMEHTIB Y 7 Cepisix TpaBu MapyHu AiBO4Oi, 3a-
rOTOBIEHOI B Pi3HMX 0bnacTsax YkpaiHu.

MaTtepianu Ta metogu. O6’ckToM gocnigpkeHHs Bynu cepii TpaBu MapyHU AiBoYOi, 3ibpaHoi y 7 obnacTtax YkpaiHu.
HakonnyeHHs Makpo- Ta MiKpOenemeHTIB BU3Havanu MeTogoM aTOMHO-aAcopOLUinHOI cnekTpockonii 3 aToMi3alieto B
noBiTpsiHO-aLeTUNneHoBomy nonym’i Ha npunagi KAC-120 Ha 6a3i HTK «IHcTuTyT MoHokpucTanie» HAH YkpaiHu.

Pe3synkTaTti Ta ix 06roBopeHHs. B pesynerati npoBeaeHoro gocnigxeHHs y Beix cepisix JIPC BUsBNeHo Ta BUSHA4YEHO
BMicT 18 enemeHTiB. [NepeBaHa KiNbKiCTb Kanito BU3Ha4yeHa y 3paskax 3 XapkiBcbkoi, XKutommpcbkoi Ta NontaBcbkoi
obnacteir. BmicT kanbLito nepeBaxas y 3paskax 3 XapkiBcbkoi, XKutommpcbkoi Ta Yepkacbkoi obnacren. HanbinbLumn
BMICT CUNILil0 Ta MarHito cnocrepirascs y 3paskax 3 Xapkiscbkoi Ta 2Kutommpcbkoi obnacten. Cepea MikpoenemeHTis
y TpaBi MapyHX B HAMEHLUIN KiNbKOCTi 3HaX0aUNNCh Hikenb, MonibaeH i nntomoym. Bmict kobanksTy, kagmito, apceny
Ta MepKypilo 3Haxo4MBCS B MeXax rpaHU4HO J0MYyCTUMUX KOHLEHTpaUin.

BucHoBku. BnepLue metogom atoMHO-aAcopbUiiHOT cnekTpooTOMETPIi BUBYEHO HAKOMUYEHHS MaKpo- Ta MiKpo-
eNeMeHTIB y 3paskax TpaBu MapyHu AiBO4YOI, 3aroToOBNEHNX y PisHUX obnacTax Ykpainu. MNpoBeaeHri gocnimpkeHHs
CBigyaTb MNPO 3Ha4YHMI BMICT Kanito, KanbLito, CUNILilo Ta MarHito B yCix 3pa3kax CUPOBUHMW.

Knroyoei crioea: mapyHa digoya (Tanacetum parthenium); miHepansHul ckrnad; amoMHO-eMicilHa
CreKmpocKonis; Makpo- ma MikpoeriemMeHmu
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WccnepoBaHMe 3neMeHTHOro coctaBa TpaBbl NMMXXMbI AeBuYben (Tanacetum
parthenium (L.) Schultz bip.)

Makpo- 1 MUKPO3NEMEHTbI BIIUSAIOT Ha XU3HEHHbIE (PYHKLIMN PpaCTEHUI, ABNAIOTCS COCTaBNSAOLLEN NeKapCTBEHHO-
ro PacTUTENbHOTO ChIPbS Y UrPaKT 3HAYUTENBHYIO POrb B DapMaKonornyeckomn akTMBHOCTM PaCTUTENbHbBIX NeKapCTBEH-
HbIX cpeacTB. LienecoobpasHocTb onpeaeneHust cogepXaHus Tshxenblix metannoB obycnosneHa TpeboBaHUsSMUY K
Ka4ecTBy Chbipbsi. B pamkax ctaHgapTM3auum cepuin Cbipbsi TXKMbI AeBUYbeN — Tanacetum parthenium (L.) Schultz bip.
6bIN0 NPoOBEAEHO CPaBHUTENbHOE N3YYEHNE ANEMEHTHOrO COCTaBa TpaBbl B 3aBUCUMOCTU OT pernoHa 3aroToBKM.

Lenb. NMpoaHanuanpoBaTtb CTEMNEHb HAKOMMEHNS MAKpPO- U MUKPO3AMNEMEHTOB B 7 CEPUSAX TPaBbl MMXKMbI AEBUYLEN,
3aroTOBMEHHOW B pa3HbIX 00nacTax YKpavHsbl.

Matepuanbi n metoabl. O6LEKTOM McCreaoBaHns ObInn cepun TpaBbl NNXMbI AEBUYBLEN, 3aroTOBMEHHON B 7 06-
nactsx YkpauHbl. HakonneHne mMakpo- 1 MUKPO3M1eMEHTOB ONpeaensinu MeToaoM aTOMHO-aACOPOLIMOHHON CNeKTpo-
CKOMUU C aToMu3aumen B BO3AYLLIHO-aLeTUNeHoBOM nnameHn Ha npubope KAC-120 Ha 6a3e HTK «MHCTUTYT MOHO-
kpuctannos» HAH YkpauHbl.

Pe3ynbraTthl n nx o6cyxpaeHune. B pesynsrate npoBegeHHOro nccnegoBaHus Bo Beex cepusix JIPC obHapyxeHo u
onpeaeneHo cogepxaHne 18 anemeHToB. MpeobnagatoLLee KONMYECTBO Kanusi onpeaeneHo B obpasuax 13 XapbKOBCKOM,
Kutommpckon u Nontasckon obnacten. CogepxkaHne kanbupms npeobnagano B o6pasuax n3 XapbkoBckow, XKutommpckom
n Yepkacckorn obnactei. Hambonbluee cogepxaHne KpeMHUst U MarHus Habntoganock B obpasuax 13 XapbKoBCKOW
n XXntomupckor obnacren. Cpegn MUKPOSNEMEHTOB B TpaBe NKMbl AEeBUYbEN B HAUMEHbLUEM KONUYecTBe Obinu
HUKenb, MonMbaeH u ceuHel. CoaepxaHue kobanbTa, KaaMus, Mbllbska U MEPKYPUS HAXOAUIOCh B Npegenax rpa-
HUYHO OMYCTUMbIX KOHLIEHTPALMA.

BbiBoabl. BnepBbie MeToooM aToMHO-aACOPOLIMOHHON CNEKTPOGOTOMETPUM N3YHEHO HAKOMNMEHNE MaKpO- U MUKPO-
3aneMeHToB B obpasuax TpaBbl NMXMbl AeBUYbEN, 3aroTOBMEHHON B pasHbiXx 06nacTax YkpauHsbl. [1poBegeHHble nc-
crnenoBaHusl CBUAETENLCTBYHOT O 3HAYUTENBHOM COAEPXKAaHUM Kanwusi, KanbLnsl, KOEMHUS 1 MarHusi BO BCex obpasuax
ChbIpbSl.

Knroyeesnie cnoesa: nuxma desuybsi (Tanacetum parthenium); MuHeparbHbIl cocmas; amoMHO-3MUCCUOHHas

CIMeKmMpPOCKOIUs;, MaKpo- U MUKPO3/ieMeHmbI

The human organism is a coherent system that func-
tions harmoniously due to the optimal composition of
many compounds. It is known that 31 compounds are
essential for a person, including 8 amino acids, 12 vita-
mins and 11 mineral elements [1, 2].

Plants are the main source of minerals since they
absorb elements from the soil and through the transpi-
ration stream of water provide the tissues and organs of
the plant organism with them. Mineral compounds get-
ting into the human organism act as regulators of over
50,000 biochemical processes and normalize metabo-
lism [3, 4].

Excess or deficiency of elements causes significant
pathological changes in the human organism.

The study of the elemental composition of the raw
material of promising medicinal plants is of current in-
terest since it is known that macro- and microelements
that are part of plant organs affect the biological activity
of herbal medicinal products on its basis [5, 6, 7].

Feverfew (Taunacetum parthenium (L.) Schultz Bip.),
a plant of the genus Tanacetum is widely used in folk
medicine. This is a perennial herbaceous plant originating
from Eurasia, Asia Minor and the Balkan Peninsula; it is
widely cultivated in Ukraine and other European count-
ries [8, 9]. The main indications for the use of the fever-
few herb are inflammatory diseases of the connective
tissue, gynecological diseases and migraine [10]. The bio-
logical activity of this plant is mainly due to sesquiter-
pene lactones, which are approximately 30, phenolic com-
pounds, such as flavonoids, hydroxycinnamic acids, cou-
marins, organic acids [11, 12, 13, 14].

The aim of the work was to analyze the degree of
accumulation of macro- and microelements of the fever-
few herb in 7 batches collected in 7 regions of Ukraine.

Materials and methods

The study object was batches of the feverfew herb
collected in Kharkiv (Rs 868), Zhytomyr (Rs 864), Cher-
kasy (Rs 865), Sumy (Rs 866), Dnipropetrovsk (Rs 867),
Poltava (Rs 869), and Kiev (Rs 870) regions. The batches
of the medicinal plant raw material were registered in the
State Enterprise “Ukrainian Scientific Pharmacopoeial
Center for Quality of Medicines”.

The qualitative composition and quantitative con-
tent of the elements were determined using the atomic
emission spectroscopy method at the Laboratory of Ana-
lytical Chemistry of Functional Materials and Environ-
mental Objects of the STC “Institute for Single Crystals”,
National Academy of Sciences of Ukraine (Kharkiv) using
a CAS-120 device, manufacturing group “Electron” by
atomization in air-acetylene flame. Analytical parame-
ters were the following: pressure — 0.4 kg/cm?, flame
temperature — 2250 °C. The plant material samples were
pretreated with diluted sulfuric acid with further carbo-
nization in a muffle furnace under the temperature of
500 °C and evaporation from graphite electrode craters
in AC arc discharge at 16 A current and 60 sec expo-
sure. Registration of the samples was carried out on a
DFS-8 spectrograph, estimation of the line intensity in
the spectra — by a MPh-1 microphotometer. The spectra
were photographed in the wavelength range of 230-330 nm.
The calibration plots were built using the standard samp-
les of solutions of metal salts (ICOMP-23-27) [15, 16].
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Table

The results of the study of the qualitative composition and quantitative content of macro- and microelements
in the batches of the feverfew herb

Element The content of elements in batches of the raw material, pg/100g
Rs 864 Zh. | Rs865Ch. | Rs866S. | Rs867Dn. | Rs 868 Kh. | Rs 869 P. Rs 870 K.

Sodium (Na) 96.0 63.0 68.0 135.0 84.0 50.0 65.0
Magnesium (Mg) 340.0 240.0 136.0 270.0 480.0 295.0 200.0
Silicon (Si) 360.0 315.0 68.0 335.0 480.0 150.0 120.0
Phosphorus (P) 180.0 135.0 100.0 145.0 300.0 195.0 95.0
Potassium (K) 3000.0 2765.0 2040.0 2145.0 3840.0 2940.0 2430.0
Calcium (Ca) 840.0 790.0 545.0 670.0 1080.0 785.0 610.0
Aluminum (Al) 60.0 23.7 8.1 32.1 72.0 24.5 14.6
Iron (Fe) 48.0 9.5 5.4 234 42.0 14.7 53
Manganese (Mn) 18.0 7.1 6.8 8.4 9.0 18.6 4.1
Nickel (Ni) 0.12 0.08 0.05 0.06 0.06 0.05 0.04
Copper (Cu) 1.25 3.16 0.68 0.6 1.2 1.1 1.0
Zink (Zn) 12.0 5.5 34 3.3 14.4 14.7 24
Lead (Pb) <0.03 0.06 0.07 <0.03 0.05 0.08 <0.03
Molybdenum (Mo) 0.06 0.06 0.07 0.03 0.06 0.06 0.05

Notes: Co < 0.03; Cd < 0.01; As < 0.01; Hg < 0.01; regions of collecting the raw material: Zh. — Zhytomyr, Ch. - Cherkasy, S. - Sumy, Dn. -

Dnipropetrovsk, Kh. — Kharkiv, P. - Poltava, K. — Kyiv.

Results and discussion

The results of studying the elemental composition
in the batches of the feverfew herb are shown in Table.

As aresult of the study conducted 18 elements were
identified in all batches of the raw material, and their
content was determined. Potassium, calcium, silicon and
magnesium contained in the largest quantities there. The pre-
vailing amount of potassium was determined in the samp-
les from the Kharkiv, Zhytomyr and Poltava regions
(3840 pg/100 g,3000 pg/100 g, 2940 pg/100 g). Calcium
predominated in the samples of the raw material from the
Kharkiv, Zhytomyr and Cherkasy regions (1080 pg/100 g,
840 pg/100 g, 790 ng/100 g). The highest content of
silicon and magnesium was observed in the samples from
the Kharkiv and Zhytomyr regions, slightly smaller amount
in the samples from the Dnipropetrovsk and Poltava re-
gions. A rather high content of copper was determined
in the sample from the Cherkasy region —3.16 png/100 g.
After analyzing the degree of accumulation of elements
in the batches of the raw material it was determined that
the elements in the samples from the Zhytomyr, Cherkasy
and Dnipropetrovsk regions accumulated in the following
order: K> Ca>Si>Mg>P>Na>Al>Fe>Mn>7Zn>
Cu > Ni > Mo > Pb. In the samples from the Sumy and
Poltava regions the degree of accumulation of elements
was the same and corresponded to the following order:
K>Ca>Mg>P>Si>Na>Al>Mn>Fe>Zn>Cu.

The content of potassium, calcium, sodium, alumi-
num, and copper was also observed at the same level
in all batches of the raw material. Therefore, one can

assume that their content in the raw material is quite
stable regardless of the place of growth of the species.
The content of the other elements varied slightly in dif-
ferent batches.

Nickel, molybdenum and lead were in the least quan-
tity among the microelements in the feverfew herb. The con-
tent of nickel ranged from 0.04 to 0.12 pg/100 g, the
content of molybdenum — from 0.03 to 0.07 ug/100 g.
A relatively high content of lead was observed in the
samples of the raw material from the Poltava, Sumy and
Cherkasy regions (from 0.06 to 0.08 pg/100 g) It may
indicate that the area where the these samples were col-
lected is quite polluted. The content of such heavy metals
as cobalt, cadmium, arsenic and mercury was within the
maximum permissible limits, meeting the requirements
for the raw material and food products [17].

CONCLUSIONS

For the first time the study of the mineral compo-
sition of samples of the feverfew herb from different re-
gions of Ukraine was carried out using the atomic emis-
sion spectroscopy. The studies conducted have shown
that all samples are characterized by the prevalent ac-
cumulation of potassium, calcium, silicon, magnesium
from macroelements, aluminum and iron from micro-
elements. The highest content of all elements is obser-
ved in the samples of the raw material from the Khar-
kiv, Zhytomyr and Poltava regions compared to other
batches.

Conflict of Interests: authors have no conflict of
interests to declare.
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