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II.M. IlaxoMos

TBepcKoi aocylapcrBeHHbrii ytfiBepcurer
Ka&eopa dutu,!e, koit xtrut u

MeroIaM[ Oyp!e-I4K, Y@ u arouro-a6cop6uroHHofi cnek-rpocKonru (AAC)
gccJIeAoBaH xnMx.recknfi cocraB reKapcrBeHHBIx pacreHufi ThlcrqerucrHrKa
o6ErKHoBeHEoro u [oAopoxHuKa 6onLuoro, co6paEHLrx B 3oHax c pa3nuq]roii
cTeneHblo 9KoJloruqecxoii HarlptxetIHocTll, ycTaBoBnelro, qro atHanu3upyeMlle
pacreHur qyBcrBrrrerEHEr K BolleiicrBrjrc aHTponoreHHBrx @axropor, npr,rueu
llx qyBcTBITeJ]EHOCTE Ir TOIIy Un! nHOMy UCTOqE ny 3aIpr3HeHrA 3AR:dCU.[ O.l
BuAoBot npuHaAnexHocT[,
Klnqeg're snaa: mbtct\erucmHuK o'brkHoseHHbti AchittAa mittelblium. noda_
poztcHlt{ 6dtbtuai Plantdgo ijor, E(-cnexmpacKonur, y@-cnexmpocxotlur,
A4C

Pacrenlrr cnoco6gst tta(annrBarE ll3 o(pyxzuoaqei cpeA6l EecBoicr_
BeIrEEle AtuI l{trx xllMl,uec(Ire BellecrBa nu6o neulectna I necroiicrBeHHElx
pacTeHnrM (oHqeElpaqulx. B ro Ne rpelrr IIp'I He6nafolpur]THElx ycnoEr_
rx B pacrellrrx noBElllraerct l(olIrlempaqra Qeno:I6xtx coenuuegkiiJ (oro_
pEIe trp,uoT po.rr6 3aqrrlrlBrx 6apEepoB pacTeEr,rr Ha []rTE MexaE rqecl{llx.
xuMtlllecl(lix, TepMlzqecxnx ibaKropoB cpeaBl, a TaKr@ 6o.[e3rreTBopH6rx Bo3_
aeiicrBHi l. B csrru c rrrv aKtyaJrbHhrMr, rBnrroTcr xccr.leloBa;xt ulve-
HeEut xrrMr,Frec(oro cocTaBa pacTeE rii, flpolrcxoltqrix rIoA BrI]rrHueM 5(o_
JIOr[IIteCKIrx {arropor, 4,rr oqegKu t{aK I€qecTBa leKapcTBeliHoro cEIpLr!
Tax ]l ypoBHt 9l(Onol-tqecKoi o6cral{oBl('t. o6lerrav{ ,ccneaoBaEfiJr B

AaqHoii pa6oTe 
'Bnrnr,cr o6parqr,r rLrctqejrl,lcrHr,I(a o6Er(EoBeliHoro

(Achillda millef6lium) u tolopoxuura 6on6r[oro (plantiigo m6jor) _ uno_
ro.neTHux TpaBrHqcTBD{ pacTeHrji, ultpoxo l{c[o,lri)rloqrxc, B MeA[qlue II
ooralaroulx MForocTopoHl{lrM qere6HErM rfeicrBueM. Tucqqeaucrnnr u
floAopox{nk cnyxaT olbrlqnarr6qBrMll neKapcTBeHrrErMrr pacrenulnu ifap_
vakonei pa3HLrx crpaH [2: j].

I{e:lB pa6orr,t - nporecrl cpaBirlrrenErrElii aHzl,,lr€ xrNruqec(oro co_
craea o6patqot trrclqenucrlllll<a o6LI(HoBeHI{oro lt fio,{opoxHuKa 6onBlno_
fo, flpot3pacraBmrrx B Mecrax noBElIIIeHHoii lpotBBoncrBeHsoii aKrueHo_
crrr, c rroMorrlEro MeroAoB OypBe-I4K, y(D I,I aroMso_a6cop6q[oHEoii crlel{_
Tpocl<onlllj.
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Becftt4K TBry. Cepxq "XuMxe'. 2014. Ne 3

SKCIIEPI{MEHTA,TI6IIA' IL4.CT6

O66eKraM[ rccneAoBaHrur B Aar{Hoii pa6ore rBnrflrcL 5 o6pa3rloB TBI-

crqetl,crHr,rKa o6bRHoBeEgoro, 5 o6pa3qoB no.{opor:.Hlil{a 6oJTBIIroroj co6paH-

Hhr\ Ha repprlopr4, r, TBepx B Mec'r ax c pa]Jrtqroi aHTponorerotoi Hafp)3Kofi
(ra6,r. 1). ,{,rr Kor{ponr [cflonb3oBar{ o6pa3rlH roroBoii ame'rroii Qoplnr
3AO d.qopoBBe). C6op pacresuii [pon3BoAmrca r anrycre 2013 r., npo6ono,q-
rmoB(y o6pa3qoB ocyqecTBnr[u corracHo rpaBr-r.raM 3aroToBr{r, JreKapcTBeH-

rrErx pacreHrii [4].

Ta6nuqa 1

Mecra c6oDa rllctqeilucrHtrKa u

Ns o6oarua Mecra c6opa
BaroHocrporreirBELrii 3aBo,q

2 T3Il-1
3

4 JlaKoKpacoqELrii 3aBoa

5 Ilon x ryarb qecKui Ko\i6MHarAercKoi nr repa r! phl

6 Anre'{Ha9 doDlra 3AO (3!oDoBle,

l4K-cnempEr o6pa3qoB re(apcrBeEEBrx pacreEdi peDrcrplpoB,urE
Ha @ypBe-I4K cDeKrpoMerpe (Equinox 55) llrplru <Brukeo c ucno.nr,sona-
HreM craHAapruoi:i Meronuxn fionro'roBrut ra6reroK c 6poMri.qoM Kalar [5].
HaBecKa o6pa3ua cocraBrrra 2,3 Mr Ea 0,7 r KBr.

I4Hrepnperaqris fionoc Do roueEur B I4K-cDe(Tpax o6pa3uoB TErcr-
rrerrrrcrHriKa o6rrrnoBesnoro (Achillia nille;folium) Il [o.{opoxH[(a 6oJrE-
tnoro (Plantdgo mdjoT') Ha ocHoBe ,IaHEErx [6 10] [pe.qcraBJreHa B ra6jr.2.

Ta6 nuq a 2
I4BTepnperauxr ]]onoc Dofnolqelirl' B I4K-crexrpax o6pa3qoB

Lhilldo millelali muP

tacTora, cM Tlln xo:re6aHn.s

-1740-1734
^.1653,1620 Aval I. v"-

-1560
-1541 l5l6 Al1I,,4 II
-1455 1415 Scsu, 6on

- 1384 6"".. 6^.
-.1255-1242 Amra III
- 1097-1035 v.iH. v.ff v.s. 6.s

-811-87 5 6cn

Y(D-cnerrpH cnriproarx srcrpar<roa (96 o/o) rrccre,{yeMBrx pacreEuii
6uru no:ryvenu ua cleKTpoMerpe <Evolution Array) $rpMEr <Thermo Sci-
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i o6paguon .sr-
;moro, co6pan-
trroi Eaxp)ts(oi
ae.+rof rfuprar
3 r., [po6ouoF
lct nel€pcTBen-

Ta6nEIIa I

frrcTpnpoBa.'ln
C ICIIOJIL3OBA-
qou r<a,ulg [5].

6pa:qoa ruca-
oxnma 6oaL-
aaBTa6n.2,

Ta6rv\a 2
BqOB

r,G,D( pacreltrd
r (Thelmo Sai-

'tot4-,

BecrNrK TBfy. CepMr 'XrMre". 2014. Ns 3

eatific>. Cnerrpn peracrp4poBaJrar B ,ryaua3oue 200-800 nu r rrap{earrx
ruoBErax c rorrq*rsoi Ilol'Io[arcuero cnor 10 MM.

Co.qepNanze raxe:nrx MeraJuroB r o6pasqax o{peAeJrrlrr-r Ha aroM-
no-a6cop6rgrornou c[eKTpoMerpe d(Balrr-2>, uqro.]G3yr Mero4{Ktr [11;
l2]. O6paseq uaccotr -1 r cxuranz 4o noanoro o6grurauux r flocre ox-
rax4er -rr o6pa6arlrBanr 1olo pac"rropou a:orrrof xucJrcnrl

Pelyarrarrr n nx o6garuente

Mehol Wbe-nK cneKnpocKonuu

Arr o[pe,{eneE-rr o6qr( tr3MeEeE fi B xrrN[qecKoM cocraBe rEtcr-
qerl-lcrrrl-ll(a o6brKsoBeEroro a rroAopoxqr.rKa 6onrmoro uo4 AeficrBueM
pa3Jrr{rrrrED( aurpollorer*rux Qarropon 6rurr-r no:4,uer*,r I4K-cuerrprr o6par-

5I

e

s

::1
:t
l*l

I*L
o.z)L
".r

Prrc.

BdHoEog cracno, cMr

1. I4K-clempEr o6pa3LIoB rBrcrqerlcrEnca o6Br(HoBeHioro: a - 1-3, 6 - 4-6
(ra6n. 1)

lt5



BecrHrx TBry. Ceprr 'XrMuC'. 2014. Nr 3

I 0.4

E'.

' BonHoBoe cndo, d'

P u c . 2 . IiK-cneKrp6r o6pa3qoB troAopoxxDG 6orEmoro:
a- 1-3, 6 -4-6 (ra6n. 1)

B I4K-cleKrpax o6pa3uoB rErcrqeJrucrEnr@ (prac. l) a uogopoNnaxa
(puo. 2) r ,4rana:oue .qe0opMar[ronr*o< l<one6anufi -180G-600 crrl I ocnos-
H6Ie rIo.[ocEI rlorJloqe1ll-lt pa3nEqiuorct IIo trrrelrcltBlrocaln, Ha6tEoAaErct
oMeluellue MaIrc[MJMoB noJloc llorlloqellttl, qTo cBI4IeTeJIBqByeT o pa!3IJoM

RoMrro3rtr[,roEEoM cocnrBe o6pa3rloB pacrertrd. B cnerrpax o6pasqou ruc.r-
qeJlltcrltrd€ norocrr rra sacrorax - 1384 cM-' (Barouslri 3aBoA), -1541 cM ',
-1651 cM_l (na(oKpacossLdi 3aBoA) or@3ar.tc6 Ilauoonee rdrTellqrBrsrltrI. B
clexrpax o6pa3{oB [o4opoxnzra 6onrrroro B o6nac1lr saoror - 1560-1541
cu-' rorcro g,ra o6paeqoB Ne 3 (T3II-3) Ia ],{! 5 (nomrparlurecr<ui rorir6u-
sar) qa6rro_AaMcr ABa MaKcrrM''t\{a- BMecre c rcu 4rr o6pasqa }1! 3 noaoca
- l54l cM-'Ean6onee ,rrrr€Hcr-rBrra rro cpaBrreuwo c gpyna,cr o6pa:qara na
fTon qacTore.

TardrM o6pa3oM, MoxEo cAejrarB 86180.{, 9To KaxAoe pacres[e no-
oBoeMy PearupyeT rra pa:lsEte BnIEr gRoJloruqecroro 3afpBrrerrrrnr. Ta(, n3

53

2t
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BecrNL4( TBry. Cepu, 'XuMrr". 2014. Ns 3

cIleIOpOB TLrcrqenricTHrrKa BITIHO, qTO I{a EerO B 6o.[l'X]ei Mepe OXa3HBarcT
Bo3AeiicrBr{e xnM[.IecKlte BEI6pocEI JlaKo(pacoqEoro t BaroEltofo 3aBo,4oE,

a no.{opox}llrl{ MeHee ycToiiqrrB I< 3afpr3ueErrM T3lJ-3.

Memo d V<D c n exmpo cxonuu
E[o:roruqecxrl arr[Brr;re BelqecrBa (iblaaououAlr, gabupslre Macna,

Iy6urEH6re BertecrB4 [urMeHTBr, rrrautu C), co.{epxaqr{ecr B neKapcT-
BeEIrLrx pacreHrrxj npxAaror itM ueIrIIEIe cBoiicTBa ll o6ecneqrBaror MHoro-
cTopoHEee AeiicrBue IIa opfaEIBM. (Dego:16r+re coeAliHeHr,rr rBnrrorct Ao-
Mrirrlp)DorrllM[) uMeHIro oEI,I ollpe.qemlor ocHoBHoii (bapMaKonorx.recKrii
3ibibe(r neKapcrBeHsErx pacreHrii !3]. Couacrro [14] ornenEF6re fpFrILr
ibeHonEFBrx coelllHeEufi (OnaBonoEEr, +raBonrr, lp:raaorolrr, rz:ollnaeoun.
aHTOrIrraHEI: O(C[6eE3OiEHe (rCJrOTBr !.r Ap-) pa3ln.ra]OTot IIO C[empaJIE-
HBrM Xapa(TepI:lcTIiI<aM,

.ILqt rnemfi(bfiKaurr. +eHonbH6L\ coe/l HeHri nonyteHu cneKTpbt
notjlotueHl4, cnxproBhr\ rKcfpaKoB o6pa?uoB TbtctgentcTHfika n no.to-
poxl{IrKa B YO o6,racra (200 500 HM) (plrc. 3, 4). floc(orBKy B cneKrpax
cnupToBErx gKcTpamoB HadJlrcaaeTcr floJroca nomollleHur c Maxc'rMyMolf
7.-* -333-335 IrM, Moxlro rpe!flonoxur6) rtro Bo Bcex aHaJrr.BupyeMlrx 06-
pa3Uax nptrcl,rcrB),roT lbiraBoEEr, abnaBoEonH u orcu6engoiinHe xr{cloru.
llo:roca c lrarcuuyvoM }.'"" -406-413 HM Moxer yKa36rBarE sa np[c]'rcr-
Blte aypoHoB ll obHapyxllBaeTct B cne(Tpax Bcex o6pa3rloB. B clelrrpe 06-
pa3qa TBrcrqetucTllliKa N9 4, co6paHHofo y naKoxpacoqEoro 3aBoaa, ]l B

cfleKrpax Bcex o6pa3(oB Ilo.qopo)rHfixa Ha6monaroTcr rlo.flocEr flortorlellvt
().-"- -296 EM .{,'u o6pa3ua rHcr.renutuuxa,'t*, -287188 rrNr lrs o6-
pa3IIoB noAopoxE (a), cooTBeTcTB)arorlr4e $:raeouonalr, oxcu6eg:oi:inlnr r.t

oKcr,rKop[.rHr,IM rutcjloTaM.

)ro:

no.qopoxEr(a
)0 cM ' ocHoB-

Ha6nro,{aerct
ByeT o pa3qoN
6pa3r.IoB T6rcr-
r), -1541 cv ',
EIICIIBHHMTT. B
r- 1560-1541
recK[i (oM6!1-

la N9 3 nonoca
o6pa3rlaM[ sa

i pacTeHue I1o-

rcE t!. TaK, u3

P x c - 3 . yab-cfieKTprr cmrproBlrx gncrparcoe o6pa:qos ruc;rvorucrHrjKa o6LrK-
HoBeHHoro: a (l-3),6 (4-{) (ra6n. 1)
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BecTHr,r( TBry. Cepu, "Xr4r\,rrr'. 2014. N9 3

D D

P u c . 4 . y@-cneKTpEr cnuproBlrx gKcrpaKToB o6pa3uoB noAopoxHliKa 6onblxo-
m: a (1-3), 6 (H) (ra5n. 1)

Amo Ho-adcop64tloHHatl cneKmpockonlq
C nouorqrro dAC 6ruro olpeaeneuo cogepxaxue Mera,lnoB B 06-

pa3qax rHcrqenlcrur.rxa r.r nogopoxnuxa. Pe3ynlTarLr asanx3a flpeacraBne-
nsr s ra6r. 3.

i.HM

Ta6n u qa 3.
Co,qepxaHue MerannoB B o6pa3!ax

Achillda millel6lium u Plantago m6jor

B cooraercraue c aauHBrM[ Ta6nlrqEr pra HaxolJreHur rreraJrJroB TLr-
ctgejl ctHt Kov no4opoxHl,lKov coBna4aef r voxer 6hnh npetcraBneH
cneAyrorl[lr o6pa3oM: Fe>Zn>Mn>Cu>Cr Dpr.r ycroBnn, qro co,qepxaHr{e
Co, Cd u Pb ne ywrrr,rBaercr. B 6orlrutucrBe riccJle,{yeMlrx o6pa3qoB KoH-
qempaqur Ko6a,'rETa rr KaaMnr oKa3ajrocE H'lxe nopora neTeKTr{poBaHn,I

118

Hotr1ep

o6pa3ua

ConepxaHue Mera[roB, Mf/Kf, lofpelllHocrt, 3Mepe.d.lrfr , oh

+2Yo +2%
Cu,

+ljyo
Co,

+20yo
Cd,
+20
%

cr,
+20
%

Mn,
+2Yo

Pb,
+20
%

'r,rcrqerrcrrrlI( o6brl(HoBeBHHii (Achil]da millef6 lium)
I 115,14 49.36 r0,6'7 0,33 1,60

2 i91.03 41.87 16)6 0.15 3.28 31.96 1.05

3 740,6',7 o.21 4.39
4 436.13 41 11 19.14 30.80 0.7 7

5 213.57 44.71 t3.7 2 2.65 31.44
KoHrDon! 105.94 26.91 7.59 0,07 33.49

I], ,qopoxHrl< 6on6 uoi (?lantdqo mdio0
I 98-87 40,76 t2.47 r.89 14.08
2 103,?5 40,20 13.87 r.87 2,67
3 368,63 t9.78 t 1-69 0.07 t.62 28.83 2.65
4 162,82 13.96 0,94 13.43
5 98.70 41.37 11.48 0.96 12.05 0.95

KoHrponb 21333 43"16 9.57 0.9'7 22.32 2.18



iHtka 60r!lllo-

tTarrnoB B 06-
a npeacTatne-

Ta6nuqa 3.

Becr|NrKTBTy. Cepraq'XLaMue". 2014. Ne 3

Mero.{oM AAC, qro (acaerct cBItEqa, To oH TaKiKe 6Hn o6Hap}r(eH Be Bo

BCeX O6pa3{ax TBICtqeiIIICTIt[Ka,
Har6onbrrar a(xwyjrrp).rouar croco6socrB y nccneryeMElx re-

KapcTBeHHEIX pacTeHr{iri nporBnreTcr flo oTttoIIeHI,IIo K xeJle3y, coaepxague
KOIOpOTO U3VeHrelC' B rXl-rpOKO\r hHrepSZlnel HanplMep. B O6paruax rbrct-
qeirlcTr{uKa or -106 Mr B arrrelrHoM o6pa3qe ((oHTporE).qo -740 Mr/Kf B

o6pa3qe Ne 3, B o6pa3qax roAopoxHr,rKa or -98 Mr (o6pa3q6l Ne I t 5) .{o
^,368 Mr/Kr B o6pa3rle Na 3. C:re,qyer orMelrrE, qro y rrlctlreJllrcrlrlrra Ii
no.{opoxEr(a (oEqempaql, Fe Ma(cuMarEHa a o6paaqa-r J\! 3 lr 4 (kon-
TpoJrEEEIii O6pa3eU IIOIOpOXrflt(a UCK.IIOitaeTCt r,l3 paCCMOTpeHUri T.(. efo
Mecro c6opa Eeu3BecrEo); Ear6or6uee co,[epNam{e Zn o6rapyxeHo B 06-
pa3qax Ne 1 lI 5; ve,qu - e o6pa3{ax Ne 2 n 4, MapraHua - B o6pa3qe Ns 3.

Cpear axarurrpyenux vecr c6opa pacreHxi KaK r.rcroqHllKoB iKo-
roflrqecKofo 3afpr3EeE rr oco6o BEr,lenrercr T3IJ-3. B o6pa-:qa"r rHcxve-
:ulcrruxa, co6parxux B paitox€ T3lJ-3, (oHueuTpaq[t Fe, Cd, Cr, Mn, Pb
oKa3ErBagTcr MaxclManEroii; B o6pa3qa-\ noaopoxulfta u3 paiiona TSIJ-3
o6uapyNeno rraKcriManErroe coaep)Karr[e Fe, Cd, Mn. CneloBarer6Eo, a(-
KyMy rp),roruar c[oco6lrocTE pacreEr{ii K oflpe.[ejreE]rErM MerzulrlaM 3aBt-
cltT oT ]-tx Bl.uloBoll [pIrHaIJIexEocT[,

B (oHTponBIioM o6pa3ile r6lctqen[crEu(a (oHrleHTpaqrrr Bcex Ae-
Te(TrrpyeM6rx Merajrr'roB, (poMe Mn, NMllttMa-nlua, r.e. c6op launoro pacre-
Hr:rr npoBoalncr B gKororprqecKr,r qlicroM MecTe. oaEaKo B a[TeqHoM 06-
pa3rle rroaopoxH[Ka co,qepxaEle Fe! Zn, MIl ll Pb o(a3arocE toBEtri]eHrrBrM.
Bepoarno, c6op :roro o6pa:qa ocyrlecrBnrncr B Mecrl{ocrlr, rloABepxeu-
Hoii rH reHcrBHov) aH fponoreHHo\O Bojaeiic I Br4ro.

UTaK c lloMorrEro pa3Jr[qHErx lluar.rxo-xurrruecr<rzx MeroAoB (Oy-
pEe-I'IK, y(D-cfle(Tpoc(onlr]{ ]r AAC) ycraHoBrreHa c[oco6Hocr6 TElctqer{-
cTEIi(a o6EI(HOBeITHOTO U IIOAOpO}I{HUKa 6OnBrnOrO aKTUBBO peaDrpOBaTE IIa
IBMeIIeBOe 3(O,lOrUqeC(Oi O6CTaEOBrur. xUMtqeo(Iri COCTaB UCCne,IyeMLlX

pacreH[ii oKa3alcr .iyBcrB{TeneH I{ 3afpt3rlfiou[rM BeurecrBaM, oco6eHEo (
Bo3aeiicrBr.rro BaroEHoro r na(o(pacoqEoro 3aBo.{oB, T3I]-3. ycraHoBneHo,

rtro KoruqecrBo 6l,onofil,rec(rl a]o[EHEIxBeLqecTB lfenolrrrrxcoeguae-
Hufi, olpedereHrErx a o6pa:qax, 3aBucur or Mecra ttpolr3pacrauurt, (poMe

r or o. r.rccJ'let) eMLre Iexapc r BeHHhre Pdcr eH[, npotBl]r]oT cnoco6Hoc l 6 K

Ha(onireruto MeTar,[oB. Pe3yrETarEr lrccre,qoBaHur, notyqeltHEle c roMo-
IqErO pa3I['IHEIX MeTO.qOB, B3aIIMIIO /]OIIOIH,IIoT ,Ipyr Apyra !t nO3BOJI'IOT

Eau6oree ro.l1!Io oxapaloeplBoBarB Bo3,{eficrBtre BHenHux ibaKTopoB Ha

xlMuqecKuii cocraB reKapcrBesE6rx pacreEri, 3To Heo6xo.{uMo yqurErBarB
Irplr orIeHKe r(aqecTBa c6rp6r B npor,r3BoAcTBe ne(apcTBeHHBIx IQeIIapaToB, c
o,{Hoi cropoHEr, r,r ypoBHr 3Konoruqec(oi 6e3ollacllocrt o(p]rKa]oqeii cpe-

ABr - c nplroi.I MEIAJIJIOB T6I-

L IIPEACTABJICH

'o co,qepxaHte
o6pa3qoB (oE-
3TemupoBallIiJI
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INFLUENCE OF INDUSTRIAL POLLUTION ON A CIIEMICAL
COMPOSITION AND MORPHOLOGY

OF YARROW AND PLANTAIN

N. A. SolorTeva, D, M. Toropova, Y. G. Olenevr,
S.D. Khizhnyak, P.M. Pakhomov

Tver State University

The chemical composilion of the medicinal herbs - yarrow and plantain coi-
lected in areas with different degrees ol enr.ironmmtal stress is investigated
by means of FTIR, UV and atomic adsorytion spectroscopy (A-A.S). It is es-

tablished that composition of the analyzed herbs depends on the antbropogen-
ic impact. Sensitiveness ol the samples to a partjcular source ol pollution is
defined by the plant species.
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