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BILIMB ®AKTOPIB ITIPUPOJHOI'O CEPEJJOBUIIA HA XIMIYHUM CKJIA
POCIMHHUX ITPOAYKTIB XAPYYBAHHSA

Po3msinatoTbest 0COOMMBOCTI BIUIMBY MPUPOIHUX (PAKTOPIB HA XIMIYHHMNA CKJIaJ MPOAYKTIB XapuyBaHHS
POCIMHHOTO MOXO/KEHHSL. J{0CIiIKeHHsI MPOBOJMIIUCS 3a IOTIOMOTOI0 METOIB JUCIIepcifHOro aHanizy. Bu-
3HAuCHI TEH/ICHIII] HAKOITMYEHHsI MIKpPOEJIEMEHTIB Y Xap4oBiil pOCIMHHINA NPOAYKLii, BUPOLIEHIN y JicocTe-
MOBIM 1 CTENOBIN MPUPOAHUX 30HAX.

KuarouoBi ciioBa: npruponHi 3004, TpUpOAHi (PaKTOpH, IPOLYKTH XapuyBaHHs POCIMHHOTO ITOXOKESHHS,
JUCTICPCIIHIIA aHai3, BaXKKi METaIIH.

PaCCManI/IBaIOTCH 0COOEHHOCTHU BIIUSHUS OPpUPOAHBIX (l)aKTOPOB Ha XUMHYCCKUH COCTaB MNPOAYKTOB
MUTAHUSA PACTUTCIIBHOIO IMTPOUCXOKIACHUA. I/ICCJ'ICI[OBaHI/IH MIPpOBOAMIIMCH C MOMOUIIBIO METOAOB JUCIICPCHUOH-
HOI'O aHaJIM3a. OHpeZ[eHCHBI TCHACHI WU HAKOIJICHUS MUKPOSJICMCHTOB B IPOAYKTAaX MUTAHUA PACTUTCIBHO-
T0 MPOUCXOXKACHUS, BBIPDALICHHBIX B JIECOCTEIHOM U CTCITHOU MMPUPOAHBIX 30HAX.

KamoueBrbie ciioBa: IIPpUPOAHBIC 30HBI, IPUPOAHBIC (baKTOpLI, MMPOAYKTHI IMUTAHUA PaCTUTCIBHOTO IIPO-
HNCXOXKIACHHU, ,Z[HCHGpCHOHHBIfI aHaJlIn3, TAXKCIIbIC MCTaAJLJIbI.

The features of the accumulation of chemical elements in vegetable products grown on private plots
of the population in the forest-steppe and steppe zone. Studies were conducted using analysis of variance
methods. The tendencies of accumulation of trace elements in forest-steppe and steppe natural zones.

Keywords: natural factors, the chemical composition of plant foods, natural area, analysis of variance.

IMocranoBka mpodaemu. CydacHi Te0eKOJOTiUHI TOCTIAKEHHS CIMPAIOTHCSI HA CUCTEMY PI3HOMAaHIT-
HUX 3HaHb TA BU3HAYCHHS POCTOPOBO-YaCOBHUX 3aKOHOMIPHOCTEH B3a€MO3B 13Ky MPUPOIHHX Ta COLIATbHO-
CKOHOMIYHHX (aKTopiB. BUHHKaIOTH HOBI 00’€KTH, HANIPSIMKH Ta METOIU JOCHIKEHb, 3A1MCHIOETBCS TO-
LIYK €AMHOTO MiAXOLYy /0 BUBUCHHS MPOLECIB Ta SBUIL, SKi JISKATh Ha MEXI1 B3a€EMOJIii IPUPOIHOTO Ta aH-
TponorenHoro. Jlo Takux pociiakeHb Tpeda BigHectu i Tpodoreorpadiuni [3—5]. Came B MeKax TakHUX J10-
CJII/PKEHb MOXJIMBO BU3HAYUTHU MPIOPUTETHICT BIUIMBY Pi3HOMAHITHUX YMOB 1 (PaKTOPiB Ha SKICTH POCIHH-
HOT NPOAYKLIi, AKY JIFOJMHA CIIOXKHUBAE MOACHHO. BU3HAaUEHHS SIKICHUX XapaKTEPUCTUK TaKoi IPOAYKLIii Cbo-
TOIHI XBHJIIOE MaiiXKe BCiX — 1 HAyKOBLiB, 1 BAPOOHHKIB POCIMHHOI MPOAYKLIi 1, 0e3yMOBHO, crioxuBadiB. Ta-
KHM YMHOM, BUBUYCHHS IPUPOIHHUX 1 aHTPONOTCHHUX YMOB 1 (hakTOpiB 1110710 (POpMYBaHHS NPOAYKTIB Xapuy-
BaHHSI POCIMHHOTO MMOXO/DKEHHSI PO3KPHUBAE MOXKJIMBI IIUIAXHM ONTHMI3alii iX SKICHMX XapakTepucTuk. Tpo-
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¢oreorpadiuynmii aHami3 OKPEMHUX PErioHIB YKpaiHU MOXE MaTH BEJIMKE 3HAYCHHsI AJISl TOKPAIICHHS SKOC-
Ti IPOIYKTIB Xap4yBaHHs POCIMHHOTO IOXOKEHHS Ta PO3B’s3aHHsI OaraTbox MpooieM, MoB’A3aHuX 31 CTa-
HOM 3/I0pOB’sl HACEJICHHSI.

Cran BuBYeHHs npodjeMu. Hebe3mneka BaKKUX METaNIB y TOMY, 10 BOHM 3/1aTHI 10 HAKOTIMYCHHS 1
YTBOPEHHSI BUCOKOTOKCHYHHX CIOJIYK, @ TAKOK MOXYTh MOPYIIYBaTH METa0OIIYHUN LUK )KUBUX OpraHi3-
MiB, BUKJIUKAIOYH B JIIOAWHY 1 TBAPHH P[] 3aXBOPIOBaHb. Baskki MeTaau MaroTh BIACTHBICTh HAKOITUYYBATH-
Csl B PI3HMX JIaHKaX TPOQIYHMX JaHIIOTiB 6iocdepu, BIJIMBAIOTh HA 1X QYHKIIOHYBAaHHS i OpraHi3M JIOAUHU
HE € BUHATKOM. Baskki MeTanu, 1o HaAXoIATh B OPraHi3M JIIOIWHH 3 BOJIOIO, [KEIO Ta 3 MOBITPSIM, HAKOITUYY-
I0TBCSI 1 IX KOHLIEHTpalist 3011b11yeThes. BoHM my’ke MOBIIbHO BUBOJSTHCS 3 OpPraHi3My JIIOAMHU 1 34aTHI Ha-
KOITMYYBATHCA B PI3HUX OpraHax, epeBakHO B MEUiHII Ta HUPKaX, 10 MOCTYIOBO MOTIpIUIyE CTaH 310POB's
moaund [1].

Ha HakonmuueHHsI MiKpOEJIEMEHTIB y POCIMHHIN MPOAYKIi] MOBCSKISHHOTO BXKHUTKY, BIUINBAIOTh, Y IIEp-
ury yepry, npupoasi ¢paxropu. o Takux GpakropiB BiZHOCATHCS IPUPOIHI 30HU (KOMIUIEKCHA XapaKTePUCTH-
Ka), sIKi BIAPI3HAIOTHCA 3@ TEKTOHIYHOIO OyZ0BOIO, reoMop(oJIorieto, KIIMaTHYHUMHU Ta iH. yMoBaMu [3,4].
UwcenpbHi TOCHTIKEHHS BYCHUX JITONOTIB Ta TEOXIMIKIB IMOKA3ali, IO Ha TMEPEPO3IOIIT BaXKKUX METaiB
BIUIMBAE pesibed 1 reoMOpQOIOTiuHI yMOBH, SKi BU3HAYAIOTh XapaKTep MOBEPXHEBOIO CTOKY 1 Mirpariro mi-
KpoeseMeHTiB. Kiimaro-rigposnoriuni 0coO0IMBOCTI — ONMH 3 HAHBaKIMBIMIMX TeorpadiqHux QakTopis, sKi
BIUIMBAIOTh HA HAKOMMYCHHS XiIMIUHUX €JIEMEHTIB B HMPOAYKLIi POCIMHHOTO MOXOKEHH. 3a TaHUMHU PO3-
POOOK TeoxiMiKiB, XiMiUHE BUBITPIOBaHHS MiHEepaiB BiOyBaeThCs JIMIIC Y BOAHOMY CEpElOBHII a0 MpH
yuacTi Boxau [6]. Tomy B TpodoreorpadiuHux AOCITIIKEHHIX BOLY HEOOX1THO PO3MIALATH SIK CKJIAJ0BY Yac-
THUHY TPYHTOBOTO Pi3HOMAHITTS 1 POCIMHHOCTI, SIKa PEryJro€ MOKa3HUKN KOHLIEHTPALi] Ba)KKHX METaiB.

ITpu nocmimxenHi (GakToOpiB BIUIMBY 3BHYAHO BPAaxOBYIOTb 30HAJbHI, a30HAJbHI 1 MIKpOKIIMaTH4HI
0COOIMBOCTI TEPUTOPii, aHOMaNBHI SBUIIA (3aCYXH, CyXOBii), TOKa3HUKH OCBITJIIEHOCTI POCIMH IIPH iX BH-
POLILYBaHHI, SIKi BIUIMBAIOTh HA MEPEPO3NOALT XIMIYHUX €IeMEHTIB. BaKMBUMH CKIaJOBUMH XapaKTepUC-
TUK TPUPOJHMX 30H, sIKi BIUIMBAIOTh Ha 0COOJIMBOCTI HAKOMTMYEHHS Ba’KKUX METANIB B MPOLYKII{ POCIMHHO-
IO MOXO/DKEHHSI, BUCTYNAIOTh TEMIIEPaTYpPHU PEXKUM Ta KiJbKICTh OmaiB 3a BeretauidHuii nepiox [S]. Taxk,
HaNpHKIad, Y OCYIIINBI POKU BiI0yBa€ThCs IHTEHCHMBHE HAKOITUUCHHS 3a1i3a, a y BOJIOT1 — MapraHito, Miai
1 Momibaeny [6]. 3arajgom JOCUTH TOBHO po3po0JieH] TEOPETUYHI Ta MPAKTUYHI MUTAHHS T'€OXIMIYHUX acTeK-
TiB IPUPOAHUX CKIIAZ0BUX, MoYrHa0uu 3 pooit B.1. Bepnaacekoro ta HaykoBuis cydacHocti A.Il. Bunorpa-
noBa, M.A. I'mazoBcekoi, O.1. [lepenamana, JI.M. llleBuenka, JI.JI. Manumesoi, B.M. I'ynynsika Touo. On-
HaK MUTaHHS PO HAKOMMYEHHS 1 HepepOo3MOIiT XIMIYHUX EIEMEHTIB Y CIIOKUBYIH POCIMHHIN NpoayKLii, Ha
IO BIUIMBAE CaMe EKOJIOTIYHUN CTaH KOMIIOHEHTIB IPUPOJHHUX CHCTEM 1 Pe3yJbTaT aHTPOIIOTCHHOI Aisiib-
HOCTI, B reorpadiuniii JiTeparypi BUCBiTIEeHO cinadko. Tomy Haii Tpodoreorpadiuni 10CIiIKEHHS 010 BH-
BUCHHSI (PaKTOpiB (POPMYBaHHS SKOCTI POCIMHHOT Xap4OBOi MPOMYKIii, Ika BUPOILEHA B PI3HUX MPUPOIHUX
30HaX, aKTyaJbHI 1 00yMOBJICHI MPOSIBAMH PEriOHAIBLHUX EKOJIOTIYHUX HaA3BUYaHUX CUTYyalid 1 3pocTaH-
HSIM 3aXBOPIOBAHHS HACEJICHHS B PI3HUX perioHax.

MeTo10 po60oTH € BU3HAYCHHS BIJIMBY IPUPOIHUX 30H (K KOMIUICKCHOT XapaKTEpUCTHKH) Ha BMICT Mi-
KPOEJIEMEHTIB B IPOAYKTaX Xap4dyBaHHS POCIMHHOTO MOXOIKEHHSI.

Pesyabratu gocainskenn. JlocmiaKeHHs] TPOBOAMINCH Ha TEpUTOpii YKpaiHi B MeXax JICOCTENnoBoi i
CTETIOBOI 30H (Ha MmpuKIIaai XapKiBchKkoi oOmacTi). 1 BU3HAUEHHS 3aKOHOMIPHOCTEW HAKOITUYEHHS BOCHMU
Baxkux MetaniB (Fe, Zn, Mn, Ni, Pb, Cu, Co, Cd) i Al B pocIMHHUX NPOAYKTaX XapuyBaHHS Oy BUKOPHUC-
TaHi CTaTUCTUYHI METOAM (a caMe AUCTepCIHHUN aHami3), sIKi T03BOJIMIIM BU3HAYUTH BIUTUB MPUPOIHUX (ak-
TOpiB (MIPUPOAHUX 30H) HA TIOKa3HUKK KOHLEHTpauii. Marepianamu 11t cTaToOpoOKH cTanu JaHi Ipo KOH-
LEHTPALII0 XIMIYHHUX eleMeHTiB y Oinbiie Hix 200 3pa3kax poCIMHHOI MPOAYKLIi (KapTOIJIs, MOPKBa, OypsIK,
OTipKH, KarycTa, IeTpyIlKa, epelb, ToMaTH, Huoyis, s0IyKa, YOpHa Ta YepBOHA CMOPOANHA, a0OPUKOC, BH-
HOTpaj Ta iH.), BUPOILIEHA Ha MPUBATHUX AUISHKAX HACEJICHHS B JIICOCTEIOBIH Ta CTENOBIN MPUPOTHHUX 30HAX.

IcHye psig CTaTHCTUYHUX METOZIB, IO JO3BOJISIIOTH BU3HAYUTH CHITY, HAIPSIM, 3aKOHOMIPHOCTI BILJIUBY
(axTopiB Ha pe3yNbTaT y reHepalbHiii a00 BUOIPKOBIK cyKynHOCTI. [ BUBUEHHS BIUIMBY OHOTO abo jae-
KUTBKOX (paKTOPiB HA pe3yNbTaTUBHY O3HaKy OyB BUKOPHUCTaHUHN TUCTICPCIHHUIA aHali3, SKUI 3aCHOBaHUH Ha
NPUHIMII «BiJOOpaKeHHS PI3HOMAHITHOCTI 3HAUCHb PE3YJbTATUBHOI O3HAKMY 1 BCTAHOBIIOE CHJIY BIUIUBY
¢axTopa (iB) y BUOIPKOBHX CyKYITHOCTSIX.
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IIpu craructuuniii 06poOui fanux BCi 3HadeHHs Oy noxieni Ha 10 rpyn (K =10): Q — koHueHTparis
Fe, Q, — xonuentpanis Mn, Q, - KOHILIeHTpais Zn, Q, — konuenrpauis Cu, Q- KOHIIeHTpairist Ni, ), — KOH-
neHTparis Pb, Q - KOHIIeHTparis Al, Q - kxoHneHTpaiis Co, Q- xonuenTparis Cr, Q, 0 koHreHTpaiis Cd.

Pesynbratu nepBUHHOT CTaTUCTUYHOI 0OPOOKM JaHHWX CBIYATh MPO Te, IO BUOIPKOBI AHCIEpCii B Ipy-
nax BiIPI3HAIOTHCS He CyTTEBO. BuusATOK cranoBisath Cu, Pb, Cr, st sixkux p <0,05 kpurepiii JIeBine nepe-
BIPKHM PIBHOCTI aucnepciid. Pesynbrati nmpoBefeHHsT JUCIIEPCIHHOrO aHaji3y MOKa3yloThb Oyoice 3HaAUyujuil
enaus paxropy «lIpuponna 3ona» Ha BMicT Pb 1 Zn B mpomyKTax XxapuyBaHHSI POCIMHHOTO MOXOMKEHHS. 3a
METOJaMH JUCTIEPCIHHOTO aHali3y He BHSBICHO 3Hauumoco enausy daxropy «lIpupoaHa 30Ha» Ha KOHLCH-
tpauito Fe, Mn, Cu, Ni, Al, Co, Cr, Cd B npoaykrax xapuyBaHHsI POCIMHHOIO TIOXOKEHHS. 3a pe3ysbrara-
MU JIUCTIEPCIHHOTrO aHaii3y moOynoBaHi AiarpamH, sIKi AEMOHCTPYIOTh 3aJICKHICTh CEPEJHBOTO FAPMOHIMHO-
ro 3HAYEHHs KOHLEHTpalii MiKpOEJIEMEHTIB Y MPOAYKTaxX XapdyBaHHS BiJ MPUPOAHOI 30HH, a TAKOXK iX IO-
piBustaHs 3 [IK oBoueBoi mpomykumii [2].

Fe Mn Zn Cu
Ximiuni enementn
‘@ Jlicocren @Cren OIAK

ses _ o

Puc. 1. 3anexxkHicTh kKoHHeHTpauii XimiuHux ejaementiB (Fe, Mn, Zn i Cu)

ses @

B POCJMHHIN MpoayKuii Bix NpupoaHoi 30H1

Ni Pb Al Co Cr Cd
XimiuHi enemeHTH

Il.l'licncran BCren O I‘JJ,K !

Puc. 2. 3anexknicTh koHHeHTpauii Ximiunux eaemenTtiB (Ni, Pb, Al, Co, Cr i Cd)

ses @

B POCJMHHIN MpoayKuii Bix npupoxHoi 30H1
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Pucynok 1 cBiguuTh mpo Te, mo konueHtpauist Fe (13,80 mr / xr) B mpoayKTax XapayBaHHS POCIUHHO-
O TIOXO/PKEHHSI, BUPOIICHHX Y CTEIIOBIH 30Hi, BUIlE Ha 6 % 3a koHneHTparito Fe (13,0 Mr / Kr) B pOCITUHHIH
poayKuii, BUpoIeHoi B JicocTenosiii 30Hi. [lepeBumenns ['JIK 3a Fe y pocimHHMX nmpoayKTax XapdyBaH-
Hs He crioctepiraersest. [lopiBHIOIOUM yCi 1HII TOKA3HUKH KOHIIEHTPALil XIMIYHUX €JIEMEHTIB Y POCIMHHIN
MPOIYKUIi CITiJl BIAMITUTH 3arajibHy 3aKOHOMIPHICTh: KOHLIEHTPAIIisl BCiX MIKPOEJIEMEHTIB BHUILE B CTEMOBIN
30HI HIX y JicocTeny —3a Mn Ha 9 %, 3a Zn Ha 17 %, 3a Cu Ha 6 %.

Pe3ynbTaTn gocaikeHb, siKi IpeAcTaBlIeH] Ha PUCYHKY 2, CBiI4aTh PO Te, 10 KOHLEHTpALlis XiMid-
HHUX €JIEMEHTIB B MPOIYKTAX XapuyBaHHS POCIMHHOTO MTOXOPKEHHS BUIIE B CTEMOBiH 30HI HIX Yy JlicocTemy
3a NiHa 19,5 %, a 3a Pb na 9 %.

VY mpoaykrax pOCIMHHOTO MOXOKEHHsI, BUPOLICHUX B CTEMOBiM MPUPOAHIN 30HI, KoHueHTpauis Co
Buie Ha 9,5% 3a xoHueHTpauito Co B pOCIMHHIN MPOMYyKIii, BUPOIIEHIH B JIiCOCTENOBIN MPUPOIHiil 30Hi.
Onnak noka3HuKM KoHIEeHTpauii Co B pocinHax cTenoBoi 30HM nepeBuinytots [JIK 1 npoaykriB xapuy-
BaHHs Maifke B 4 pa3u, a koHuenrpauii Co B pociMHax JIicOCTENOBOI — OiIbIle HIXK y 3 pasu.

o crocyerbest Al, To Horo konuentpauis (1,30 Mr/kr) B pocinvHHIM NpoAyKLii, BUPOILEHIH B cTemno-
Bili 30HI1, MEPEBHUILYE Maiike B 2 pa3u B NPOAYKLIi POCIMHHOTO MOXOKEHHS, sIKa BUPOILIEHA B JIiCOCTENOBIN
NPUPOIHil 30Hi.

Konnenrpauis sx Cr B XapuoBHX POCIMHHUX NPOAYKTaX Ma€ MPOTHIICKHY TCHCHIIIIO — y JICOCTENOBIH
30HI BOHA HE3HAYHO BUIIIE HiXK y cremnoBiit (0,52 mr/kr ta 0,49 mr/kr BignosigHo). Konnenrparis Cry poc-
nuHax nepesuinye [JIK — y crenoBiii 30Hi 1 JTicocTenoBii 3011 OinblIe HIX Y 2—2,5 pasu.

IToka3uuku koHueHTpauii Cd B pOCIMHHUX NPOAYKTaX, BUPOLIEHUX B CTEIIOBIH 1 JIiCOCTENOBiH mpupo-
HUX 30HaX, BIIPI3HIIOTHCS HE3HAYHO 1 cTaHoBATh 0,14 mr/ kr ta 0,113 mr / kr. Lo crocyeTscs mopiBHAHHS
3 I'/IK, To xonnentpauis Cd nepesuirye IIK y 3,5-4,5 pa3u B 000X NpupOIHUX 30HaX.

BucnoBku. OTpuMaHi 3Ha4eHHS IOKA3yIOTh, 1110 TEHACHIIISI 10 HAKOITUYEHHS B POCIMHHUX MPOLYKTax
xapuyBaHHs 3a Fe, Zn, Mn, Ni, Pb, Al, Cu, Co, Cd nposiBnsieTbcst BUILE B CTENOBIHM MPUPOIHil 30HI. Buns-
TOK cTaHOBUTH Cr, KOHIIEHTPALIisl SIKOTO B TPOLYKTaX Xap4yBaHHS POCIMHHOTO MOXOPKEHHS, HE3HAYHO BUIIIE
B JIICOCTENOBIN HI)K Y CTENOBIN NPUPOJHIH 30Hi.

[Tokazuuku konnentpanii Ni, Co, Cr i Cd B pocnunax nepesutytots [JIK mis xapuosoi npoxykuii B
1,2-4,5 pasu, a konnenrpariii Fe, Zn, Mn, Pb, Cu He nepeBUIIYIOTh HOPMAaTUBHUX TTOKa3HUKIB.
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