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AHAJIN3 DJIEMEHTHOI'O COCTABA ECHINACEA PURPUREA (L.) MOENCH
N3 PASHBIX DKOTOIIOB

Echinacea purpurea (L.), 3KOTOI, 2JIeMEHTHBIA COCTaB

B nmpoMmbimieHHBIX palioHax YKpauWHBI npobiemMa 3KOJOTHMYECKON YMCTOTHI
PACTUTEIIBHOTO ChIPhSI M1 BO3MOXKHOCTh €0 MCITO/Ih30BaHMS B KAUeCTBE MICTOYHMKA 3JIEMEHTOB
IJIS1 CEJIbCKOXO3SMCTBEHHBIX XMBOTHBIX BeCchbMa aKTyalbHa. McOojlb30BaHUE ChIPbS
JIeKapCTBEHHBIX pacTeHUI B IpaKTUKe OOYCIOBJIEHO HajJWM4yMeM B UX COCTaBe, KpoMe
nuTaTe/IbHbIX, OMOJOrMYeCKN aKTUBHBIX BEILIECTB, KOTOPhIE IPH ONaJaHUK B OpraHU3M Jaxke
B HE3HAUUTEJIbHOM KOJIMYECTBE BBI3LIBAIOT ONpeeeHHbI du3nonorndeckuii apdexr |1,
2, 10]. Hagzemuas yacth Echinacea purpurea (L.) Moench rcnonb3yercss B MeIULIMHE TIPU
JIeYeHUU 1 TPoPUIaKTUKE OCTPHIX M XpPOHUUECKMX 3a00/IeBaHIIA NbIXaTeIbHBIX Iy Tei, KOXKH,
XpOHHMYECKMX 3ab0jeBaHMI ypOTreHUTaIbHOM cdephl, Jy4eBOM ITaTOJOTHU, a TaKXKe
3aboieBaHUI ayTOMMMYHHOTO XapakTepa [6, 12]. UMeroTcs cBeleHUs O COllep>KaHUU B
E. purpurea 3KCTpakTUBHBIX, TUIPOPUIbHBIX, (PEHOIbHBIX, JUIO(MUIbHBIX BelleCTB,
MuKpoaneMeHToB (Zn, Se, Li, Cu, Mn, Co), OposBISIOIINX UMMYyHOMOIYJIUPYIOIIYIO
aktuBHOCTB [13]. KpoMe TOro, HeKOTOpHIe MCCIeIOBaTeN OTMEJAloT HAJIMUME B 3TOM
JIeKapCTBEHHOM pacTeHUM TaKMX MUKpPO3JIeMeHTOB, Kak Mo, Se, Ag, Co, Sr, Ni, Zn, Ba, Be,
V, Mn [4], ogHaKO OTCYTCTBYIOT JaHHBIE 00 0COOEHHOCTSIX HAKOIUICHUS 3JIEMEHTOB 3TUM
BUIOM B pa3HBIX 3KOTOIAX pa3IMYHBIX MeCTOHaxoXneHuii. I1oaToMy ILienblo HacTOSIIEH
paboThl ABUJIOCH M3YUYEHME 3JIEMEHTHOro cocTaBa E. purpurea U3 pa3HBIX 3KOTOIOB
Pa3IMYHOTO MECTOHAXOXKIEHNUS.

OO6pa3Lbl Haa3eMHOM, oA3eMHOM yacTeli E. purpurea B asze 1BeTeHMS, a TAKKe ITOYBbI
C yJacTKa JIeKapCTBeHHbIX pacTeHUit JloHerikoro 6otanndeckoro cana HAH Ykpannsl (JIBC)
M ceIbCKoXo3s1icTBeHHO-TTpon3BoicTBeHHOTo KoMiutekca ( CIIK) “Coserckuit” (Kobensikckuia
p-H ITonTaBckoii 06J1.) 0oTOMpaIn 1 MOATrOTaBIMBaAIN 110 001IenprHsTOM MeToauKe [9]. TTousa
B JIbC npencrasisieT co00ii YyepHO3eM OOBIKHOBEHHBIM, CpeIHEMOIITHBIN, CpeIHETYMYCHBIH,
TskenocyrmuHUCThI, pH - 8,2, a B CIIK “CoBeTckuii” - 4yepHO3eM OOBIKHOBEHHBIN,
MaJIOTYMYCHBIN, TseKeaocyTmuHUCTEINA, pH - 8,4. Ciaenyetr otMetuth, uTo IbC Haxomutcsa B
HEIIOCPpeNCTBEHHOM 0JIM30CTH OT OXKMBJIEHHOM aBTOMOOWIBHOM MarnuCcTpail, a TakKe B 30He
NIeICTBYS BEIOPOCOB METAITYpTrIYECKOTI0 M KOKCOXMMMYECKOT0 3aBOMIOB I MakeeBku [ 5, 14],
a CIIK “Cosetckuii” - B 3KOJIOrM4ecKy YrcTol 30He. ConmepxkaHue 29 31eMeHTOB ONpeaesIsiv
peHTreHodayopeciieHTHEIM MeTolIoM Ha mpubope “Spectroskan” [8]. CtatmcTrmueckas
00paboTKa TaHHBIX MPOBEAEHA C TOMOIIBIO MPUKIAIHBIX ITporpamMM Ha ITDBM. ITonydyeHHbIE
pe3ynbTaThl gocToBepHBI Tpu P < 0,05.

Pe3ynbraThl mpoBeleHHBIX UCCIEeNOBaHMIA MO3BOJIMIM YCTAHOBUThL, YTO Hal3eMHasl,
nom3eMHas yactu E. purpurea n obpaslibl IOYB U3 IBYX SKOTOIMOB COIOEpKAT BasKHEUIIIME
(Ca, Fe, Mn, Cu, Zn, Co, Cr, Mo), ycnoHo BaxHbIe (V, Ni, As), TokcuuHbie (Sb, Hg, Ba, Bi,
Cd, Pb), moreHnmansHO TokcnmuHble (Sn, Ag, Sr, Ti, La, Zr) snements! [11]. Kpome Toro,
OblIu ompenesieHnl eine 6 anemMeHToB (Rb, Br, Nb, Cs, Se, Sc), He oxBaueHHbBIX yKa3aHHOM
kinaccudpukanumeit. U3 Bcex m3ydyeHHBIX 31nemenToB Fe, Mn, Cu, Zn, Cr, Ni, Cd, Pb, Sn
OTHOCSITCS K TSDKeJIBIM MeTaliaM, 00JIbIIIe KOHIIEHTpaIli KOTOPHIX B KOPMax HexKenaTeIbHbI
[3]. Hanbompmme kommuecTBa Fe, Mn, Zn, Cu, Cr, V, As, Bi, Ba, Pb, Sr, Ti, Br, Rb BrisiBie s
B nmouBeHHBIX oopasznax JIbC, a Ca, Mo, Co, Ni, Sb, Cd, Sn, Ag, La, Zr, Nb, Cs - B o6pa3max
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Puc. ConepkaHre HEKOTOPBIX PJIEMEHTOB B opraHax Echinacea purpurea (L.) Moench,
BbIpAIlEHHON B CEJIbCKOX03SIICTBEHHO-ITPOU3BOICTBEHHOM KOoMILIeKce “CoBeTCKUiA”
Kobemsaxckoro p-Ha ITonaraBckoii 0611 (A) 1 JoHenkoM 6otanmmdeckoM caxy HAH

Yxpaunn (b).
‘YenmoBHBIE 0003HAUYEHWST: ST, 1 - MCTBS, s 2 - cTeOmu, ps 3 - COLBETHS, P 4 - KOpHUA ¥ KOpHEBHUIIIA

u3 CIIK “Coserckuii” (taba. 1). [Ipu aTom Han3emHas yactb E. purpurea c ydactka JIbC
HakarmBaeT 0ombiie Ca, Mn, Zn, Cu, Mo, Cr, Ni, V, As, Hg, Bi, Ba, Pb, Sr, La, Zr, Br, Rb,
Nb, Cs, Se. Tor ¢akT, yro Han3zeMHas1 yacTb pacteHuit E. purpurea u3 CIIK “Copetrckuii”
nMmeet 6onpinme BemmunHbl Fe (Ha 20,26%) 1 Ti (Ha 49,03%), B TO BpeMsI KaK 3TO XapaKTepHO
1 ee moa3eMHou 9acté 1 1oy JIbC, MOXXHO OOBSICHUTD, ITO-BUINMOMY, HATMUEM DTHUX
3JIEMEHTOB B aTMOC(HepHBIX ocagkax [6].

AHamm3npyst comep:kaHne 3JE€MEHTOB B pa3HBIX opraHax (JIMCThsI, CTeOJIM, COIIBETHUS,
KOPHMU U KOpHeBUIla) E. purpurea n3 IByX 3KOTOIIOB, MOKHO OTMETUTh, UTO 3TU MOKa3aTelun
BapbUPYIOT B 3aBUCMMOCTH KaK OT OpPraHOB pacTeHWUi, TaK M OT 3KOToIma. Tak, HalpuMmep,
ymcThs pacteHni n3 3Koromna I (CIIK “CoBerckmii”) comepxkat 256,74 Mr/Kr cyxoii Macchbl
Fe, 75,79 mr/kr Mn, 18,60 mr/xr Zn, a muctbs E. purpurea n3 skorona I1 (IIBC) - 234,95 mr/KT,
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Tabauya 1. ConepxkaHUe 3JIE€MEHTOB B HaazeMHOU yactu Echinacea purpurea (L.) Moench B ¢a3ze npeTeHUsI U B IIOUYBE U3 MECT €&
IIPOM3PACTAHMSI, MT/KT CyXOil MacChl

MecTo nmpouspacTaHus
5 CeJIbCKOXO03SIICTBEHHO-TIPOU3BOICTBEHHBIN KOMIUIEKC “CoBeTCKUiA” Honeukuii 6otannyeckuii can HAH Ykpaunnt
IeMeHT HaJ3eMHasl 4acTb oYBa HaJ3eMHasl YacTh oYBa

M+m CV, % M+m CV, % M+m CV, % M+m CV, %
Ca 7977,27+216,12 4,25 16113,58+693,22 9,38 9275,76+183,30 3,95 6072,83+248,85 9,16
Fe 352,23+8,81 5,43 266,89+7,74 5,80 280,88+10,94 8,71 1692,27+28,92 3,42
Mn 101,68+4,15 8,17 65,13+3,18 9,78 112,78+2,36 4,18 304,38+8,16 5,36
Zn 30,37+1,21 9,78 19,14+0,81 2,00 34,11+1,47 8,64 26,56+1,16 9,80
Cu 2,28+0,10 9,63 1,22+0,04 9,64 2,46+0,07 5,85 1,83+0,07 8,09
Mo 3,02+0,12 9,53 3,04£0.15 4,59 3,51+0,09 5,37 2,86%0,13 9,13
Cr 0,73+0,03 8,07 0,53+0.02 8,45 0,85+0,02 4,02 0,54+0,02 1,51
Co 0,06+0,02 8,70 0,130,004 3,48 0,060,002 5,41 0,050,002 4,17
Ni 0,66+0,03 8,92 0,49+0.02 7,64 0,75+0,01 2,53 0,48+0,01 1,70
\ 0,40+0,01 5,12 0,26+0,01 9,09 0,44+0,02 7,69 0,32+0,01 5,10
As 0,17£0,01 7,29 0,10+0.003 9,34 0,18+0,01 6,89 0,12+0,004 6,80
Hg 0,02+0,0006 5,06 0,02+0,0006 5,79 0,03+0,001 3,90 0,02+0,0006 5,44
Sb 0.02+0,0006 4.48 0.02+0.0006 4.34 0,02+0.0006 5,42 0,01+0,0003 3.96
Bi 0,050,002 9,52 0,03+0,0009 2,03 0,06+0,001 8,70 0,04+0,001 6,32
Ba 43,39£1,75 9.88 28.35+1,11 9,55 47,99+0,13 0,54 38,06+1,08 5,62
Cd 0,65+0,01 2,51 0,52+0.02 9,84 0,52+0,02 4,07 0,39+0,01 3,21
Pb 1,20+0,01 1,36 0,75+0.01 2,74 1,35+0,02 2,42 0,86+0,03 8,89
Sn 0,24£0,01 6,13 0,16x0.01 9,98 0,17£0,01 8,06 0,110,003 5,43
Ag 0,16+0,005 5,89 0,13+£0,01 9,14 0,15+0,01 9,18 0,12+0,003 6,80
Sr 19,50+0,89 9,09 15,50+0,37 4,76 22.77£0,89 7,83 18,35+0,47 5,10
Ti 20,15+0,68 6,79 7,24%0,34 9,54 10,27+0,27 5,30 9,50+0,11 2,27
La 1,61+0,08 9,58 1,36+0,01 2,16 1,95+0,08 7,87 1,22+0,03 5,72
Zr 1,24+0,05 9,18 1,39+0,03 4,24 1,43+0,03 4,28 1,28+0,05 9,76
Br 7,28+0,36 9,90 4,57+0,17 7,28 8,14+0,22 5,42 4,90+0,17 7,00
Rb 5,13+0,24 9,48 4,02+0,17 8,58 5,88+0,20 6,80 4,42+0,13 5,66
Nb 0,72+0,03 9,38 0,58+0,03 5,51 0,84+0,02 4,45 0,52+0,02 6,58
Cs 0,060,002 9,54 0,05+0,002 3,15 0,070,002 4,77 0,040,001 4,38
Se 0,04+0,001 9,65 0,03+0,001 3,23 0,05+0,002 9,32 0,03+0,0009 1,93
Sc 0,01+0,0003 2,91 0,01+0,0003 2,49 0,01+0,0003 3,71 0,01+0,0003 2,45

IIpuMeuanue: M+m - cpenHee apudMeTUeCcKOe 3HaUeHNe + morpemHocTh, CV - KoadduimeHT Bapuauny IIpu3HaKa



Tabauya 2. KosdpduimeHTH aKKyMyIsSLIMUA 3JIEMEHTOB B Han3eMHO# yactu Echinacea
purpurea (L.) Moench B pa3HBIX 5KOTOIAaX pa3IMYHBIX MECTOHAXOXKIECHUI

eMEHT CCJleKOXOBHI/ICTBCHI‘-‘IO-HpOI/ISBOUﬂ:)TBCHHbII/I ToHewkuii Gotanuyeckuii cag HAH Yipautbr
komruiekc “CoBeTcKuii

Ca 0,50 1,53
Fe 1,30 0,17
Mn 1,56 0,37
Zn 1,59 1,28
Cu 1,90 1,34
Mo 1,00 1,23
Cr 1,38 1,57
Co 0,46 1,20
Ni 1,35 1,56
\Y 1,54 1,38
As 1,70 1,50
Hg 1,00 1,50
Sb 1,00 2,00
Bi 1,67 1,50
Ba 1,53 1,26
Cd 1,25 1,33
Pb 1,60 1,57
Sn 1,50 1,55
Ag 1,23 1,25
Sr 1,26 1,24
Ti 2,78 1,08
La 1,18 1,60
Zr 0,89 1,12
Br 1,59 1,66
Rb 1,32 1,33
Nb 1,24 1,62
Cs 1,20 1,75
Se 1,33 1,67
Sc 1,00 1,00

111,64 mr/xru 33,67 MI/KT COOTBETCTBEHHO (pUCYHOK). {7151 TepBOro 3K0oToIa MaKCUMaJIbHEIe
3payeHns Ca, Mn, Zn, Cu, Mo, Cr, Co, Ni, V, As, Hg, Sb, Bi, Ba, Cd, Pb, Sn, Ag, Sr, Ti, La, Zr,
Br, Rb, Nb, Cs, Se BuIsIBIeHBI B cTeONsIX  E. purpurea, Fe - B KOpHIX M KOpHEBUILAX; TJIST
BTOPOT0 9KOTOIAa Haubonbiue BeanunuHbl Fe, Mn, Zn, Cu, Mo, Cr, Co, Ni, As, Zr, Br, Rb, Nb
OTMEeUYEeHHI B KOPHSX 1 KopHeBuiax, Ca, Ba, Cd, Sr, La - B mucthsx, V, Sn, Ti - B colBeTusIx,
Bi, Se, Ag - B 1UCTBbSIX M MoO3eMHOI dyacth, Pb - B conBeTHaX 1 mmon3emMHoif yactu, Cs - B
HaJ3eMHBIX opraHax. MuHMMaIbHOE KOJIMYECTBO OOJIBIIIMHCTBA JIIEMEHTOB Y E. purpurea n3
CIIK “CoBerckuii” comep:KUATCS B MOA3eMHOM yacTh pacteHnii, a u3 JIBC - B HagzeMHOI
gacth, ocodeHHo B cTebisx. [Ipesrmienne ITJIK He otmMeueHo.

PaccunTtanbl K03pPULMEHTHI aKKYMYJISILIA JIEMEHTOB B HaJ3eMHOI YaCTU 3TOI0 BUIA IS
IBYX 2KOTOIIOB (Tabiu. 2). BeIgBiAeHO, UTO IJIsI 3TUX SKOTOIIOB IIOUYTU BCE BEJIMYUHBI
KoadUIMEeHTOB 00JIbIIIE 1, CllemoBaTe/IbHO, N3yYeHHbIE 9JIEMEHTHI Ha 3arpsi3HEHHOM TeppyUTOpUI
CITOCOOHBI HaKaIUIMBAaThCI B HaI3eMHOM YacTh E. purpurea B 3HAYNTEIHLHBIX KOJTIUECTBAX.

Takum obpa3oM, comepkaHue 3JIeMEeHTOB B E. purpurea BO MHOI'OM 3aBHCUT OT 3KOTOIIA.
IIpeBrpIIeHe CAaHUTAPHO-IOMYCTUMBIX KOHIIEHTpalldii B 000MX 3KOTOIIaX HE BBHISIBIEHO.
YcTaHOBIEHO, UYTO B Had3eMHOUW 4yacTu E. purpurea Ha 3arpsI3HEHHON TEpPUTOPUU
0OJIBIIMHCTBO U3YYEHHBIX JIEMEHTOB MOKET HaKaruIMBaThCs B 3HAYUTEIbHBIX KOJIMYECTBAX.
IToaTOoMy peKoMeHIyeTcsl BhIpalllBaTh 3TO JeKapCTBEHHOE pacTeHMUe BHAIXd OT IPOMBIII-

JICHHBIX Hpe,[[HpI/IHTI/IfI n aBTOMaFHCTpaﬂeﬁ.
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AHAJIN3 SJIEMEHTHOT'O COCTABA ECHINACEA PURPUREA (L.) MOENCH 13 PA3HBIX
BKOTOITOB

A.3.I'myxos*, U.H.Octanko*, B.H.Camopomnop**
* loneukuii 6oranndyeckuii can HAH Ykpaunst
**[TonTaBcKas rocyiapCTBEHHAsI arpapHasl akaleMus

H3ydeHo conepxkaHue 29 371eMEeHTOB B Hall3eMHON U MoA3eMHOI yactax Echinacea purpurea (L.) Moench u3
pPa3HBbIX 3KOTOMOB. PaccuuTanbl KO3bDOUIMEHTH aKKYMYJISIUU M3YYEHHBIX 3JeMEHTOB B IByX 3KOTOIAX
pa3muHbIX MecToHaxoxneHuni (Kobemnsikckuii p-H I1onraBckoii 061., CeJIbCKOX03SICTBEHHO-IIPOU3BOICTBEHHBIM
komrutekc “CoBerckuit”, JloHenkuii 6oranndeckuii cax HAH Ykpaunbl). YcTaHOBIEHO, YTO OONBIIMHCTBO
3JIEMEHTOB Ha 3arpsI3HEHHOM TSIKENBbIMU MeTa/UlaMM TEPPUTOPUM MOTYT HAKaIUIMBAaThbCs B HAI3€MHOM YacTu
Echinacea purpurea B 3Ha4nTeNbHBIX KoJIm4yecTBax. [103TOMy 17151 MCITONB30BaHUS 3TOTO BUIa B KOPMOBBIX LIEJISIX
PEKOMEHIyeTCsI BEIpAIIMBATh €r0 BAAIM OT MIPOMBIIIICHHBIX TTPEIITPUATHIA.

UDC 581.192: 581.52: 582.998

ANALYSIS OF THE ELEMENT COMPOSITION OF ECHINACEA PURPUREA (L.) MOENCH FROM
DIFFERENT ECOTOPES

A.Z. Glukhov*, .N.Ostapko*, V.N.Samorodov**
*Donetsk Botanical Gardens of the National Academy of Sciences of Ukraine
**Poltava State Agrarian Academy

The article presents a study of the content of 29 elements in superterranean and subterrenean parts of Echinacea
purpurea (L.) Moench from different ecotopes. Coefficients of accumulation of the elements studied in two
ecotopes of different localities have been calculated (Cobelyak district of Poltava region and at the Donetsk
Botanical Gardens of the National Academy of Sciences of Ukraine). It has been determined that most elements
in the territories contaminated with heavy metals can be accumulated in superterranean part of Echinacea purpurea
in considerable amounts. Therefore, to use this species as a fodder plant, it is recommended to grow it far from
industrial enterprises.
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