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JIHEYHUKA HaKaIuIMBalOT KagMuid u menb B 3,6 u 1,02 pasa Boie [1JIK cooTBeTCTBEHHO; ceMeHa 03MMOr0 parca — CBUHEI
u Kagmuii B 1,26 u 1,4 pa3za Beime IIJIK cOOTBETCTBEHHO; 36pHO 03UMOM IIIEHHIBI U SPOBOTO slUMEHs — cBUHel B 2,1 pa3a
peimre [TJIK.

KiroueBble cji0Ba: MUHEpaIbHbIE YI0OPEHUS, HOPMA, 3€PHO, 3arpsA3HEHHE, TAXKeIble METaJIIbL.

Intensive chemistry of earth — as a precondition for the pollution of grain production by high-speed metals

Rasanov S., Tkachuk O.

The actual norms of mineral fertilizers under the main crops in advanced farms are determined. The relationship between
the main power elements with a significant advantage of nitrogen is established. The expense of mineral fertilizers of fertiliz-
ers for the formation of a unit of grain crops is calculated. The concentration of heavy metals in grain mass of main crops
depending on the intensity of chemicalization of technological processes is determined.

The analysis of the intensity of contamination by heavy metals of grain products showed that the concentration of
lead in winter wheat grains, spring barley and winter wheat rape was 2.1 times higher than MPC, 2.14 and 1.26 times
respectively, while in corn and seed grain the concentration of lead was lower than the MPC in 4.16 times and 2.12
times respectively.

The content of lead in the grain mass of the main field crops was 0.24 — 1.26 mg / kg at the limit of the permissible con-
centration for winter wheat and barley 0.5 mg / kg and the rest of the crops — 1.0 mg / kg. The highest concentration of lead
was detected in winter wheat, winter wheat grains and spring barley, and the smallest in corn and sunflower seeds.

The concentration of cadmium in sunflower seeds and winter rape exceeded the MPC by 3.6 and 1.4 times respectively,
while in winter wheat and corn and spring barley, 2 and 1.1 times lower MAC. The actual content of cadmium in the grain
mass of the cultures underthe investigation was 0.05-0.36 mg / kg with an MPC of 0.1 mg / kg.

The concentration of copper in sunflower seeds was 1.02 times higher than the MPC, and in the grain mass of the re-
maining crops, the lower MPC, in particular, in the seeds of winter rape, winter wheat grains and spring barley, was 3.41
times, 3.75 and 4 , 24 times respectively, and in maize grain — 13.34 times less than MAC. The actual concentration of copper
was 0.75 - 10.2 mg / kg.

The concentration of zinc in the grain of all crops was lower than the MPC — from 2.5 times in the seeds of winter rape —
up to 4 times in corn grain. The actual content of zinc in the grain weight of all crops was 12.5 — 20.0 mg / kg. Most zinc was
found in winter wheat seeds, and the smallest in maize and barley.As a result of the conducted researches it was established
that at growing of winter rape in the farms of the region the highest norms of nitrogen mineral fertilizers are used, that leads
to the greatest imbalance between the main elements of nutrition. This causes the highest cost of synthetic fertilizers on the
formation of a unit of rape seed and makes the highest pollution of seeds with lead and zinc. High concentration of mineral
fertilizers, which is introduced in the farms of Vinnytsya in sunflower, causes the highest concentration in its seeds of cadmi-
um and copper. Despite the high rate of application of mineral fertilizers for corn, the concentration of all heavy metals in its
grain is minimal, which is due to high corn yield, lower mineral content per unit of grown products and a long vegetation
period.
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BUBYEHHSA TOKCUKOJIOTTYHUX ITAPAMETPIB I BCTAHOBJIEHHS
KJIACY TOKCUYHOCTI KOPMOBOI JAOBABKH 3 NPICHOBO/JHOI
BOJOPOCTI LEMNA MINOR 3BAI'AYEHOI MOJJOM

OOrpyHTOBaHO HEOOXiJHICTH MPOBEICHHS TOKCHKOJIOTTYHUX NOCII/KEHb Ta BCTAHOBJICHHS KJIACy TOKCHYHOCTI KOPMO-
BOT T00aBKH 3 MPiCHOBOAHOI BOAOpOCTi Lemna minor 30aradeHoi ﬁOﬂOM, OIIMCAHO HOBI IIIXOIHU 1 3aCTOCOBAHI METOIH, IO
BI/IIIOBIIAIOTh €BPOIEHCHKUM BUMOTaM JI0 IIPOBE/ICHHS TAKHUX JIOCIiPKCHb.

B pesynbraTi IpoBeeHUX TOCTIIPKEHb BCTAHOBIICHO, IO 100aBKa HE 3yMOBIIIOE IT0IPA3HIOBAIIOHOT Ta JEPMOHEKPOTH-
4HO{ [i 32 HAHECEHHS Ha IIKIpy KPOJIB, a TAKOX HE CIIPUYUHIOE IIOAPA3HIOBANEHOI /il 32 HAHECEHHS Ha CIIN30BY 00OJIOHKY
oKa y Kpousi. BeraHoBieHo, 1o kopMoBa 100aBka 3 IpiCHOBOIHOT BoopocTi Lemna minor 36aradeHoi Momom Hanexuth 10
5 knacy TokcuynocTi 3rigHo 3 YI'C (Y3romkeHa Ha riiobanbHOMY piBHI cucTema Kinacudikaiil Ta MapKyBaHHS).

KuirouoBi cioBa: kopmoBa nobaBka, Lemna minor, mogpa3HioBajibHa [isl, JEPMOHEKPOTHYHA s, CIM30Ba 00OJIOHKA,
rocTpa TOKCHYHICTh, TOKCUYHA [isl, 1a00paTOPHi TBAPHUHH.

IMocTanoBka mpodJjemu. B ymoBax BiBapito JlepkaBHOTO HAyKOBO-IOCIITHOTO KOHTPOJIBHOTO
IHCTUTYTY BETEpPHHAPHUX IMpEnapariB Ta KOPMOBUX 100aBOK PO3poOiIeHUI G10TEXHOIOTIYHHHN cI10ci0
30araueHHs 6iomacu Bogopocti Lemna minor Momom. 1o 6iomMacy BOJOpOCTI MIaHYIOTh BUKOPHUCTO-
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BYBAaTH SIK KOPMOBY J100aBKY /10 KOMOiKOpMiB, mipemikciB Ta BBMJI it CLTBCHKOTOCTIONAPCHKHUX TBA-
PHH Ta OTUL. YMOBH BUKOPUCTAHHS HOBHX KOPMOBHX J00aBOK NependadaroTh BU3HAUYEHHs 1X moapa-
3HIOBAJILHOT IEPMOHEKPOTHYHOI Aii, TOCTPOT TOKCHYHOCTI TOLIO.

AHaJi3 ocTaHix gociaigxkens i myoJsikamiii. Ha cboroaHi HayKoBi CITIBTOBApUCTBA 1 PETYILITOPHI
areHIlii pO3BUHEHHUX KpaiH MPUIISIOTh BEIUYE3HY yBary BCTAHOBJICHHIO OC3TEKH 1 CIIEKTPY TOKCHY-
HOI Aii JiKapChKUX MpenapariB, pisHUX NPOIYKTiB 010TEXHOIOTII i HAHOMaTepialliB. 3a MXXHAPOAHUMHU
BHMOTaMHU BHIIPOOYBaHHSA Oe3neku (TOKCHYHOCTI) PI3HMX PEUYOBHH Ha KUBUX CHUCTeMax (JIFOIUHU,
TBapHH, €KOCUCTEM) 3MIIHCHIOIOTHCS BIAIOBIIHO IO TAPMOHI30BAaHUX METOIWYHHMX pekoMmeHmamiin Op-
rafizaunii eKOHOMiYHOro cmiBpoOiTHUITBA i po3BUTKY (OECD) Ta MixkHapoaHoi koH(pepeHLii 3 rap-
monizauii (ICH). Konnenuis LDs, Bnepiie Oyna 3anporonoBana B 1927 poui 11 BCTaHOBJIEHHS TOK-
CHYHOCTI 010JI0TIYHO aKTUBHUX KOMITOHEHTIB [1]. 3 Toro dacy i mo kinms 70-X pokiB XX CT. TeCT s
BuzHaueHHs LDs, Oyiio po3KpUTHKOBaHO, SIK 3 MO3MLINA HAYKH, TAaK 1 3aXHCHUKIB TBapuH [2, 3]. Tpa-
JULIAHI METOOM OLIHKH TOCTPOi TOKCHYHOCTI BUKOPUCTOBYIOTH 3arnOeib TBApUH SK 3aBEpILAIbHY
TOYKY JociikeHb. Y 1984 pomi bpurancbkoro Acormiamiero TOKCHKOIIOTIT 0yJ10 3ampoIIOHOBaHO HO-
BUU MiAXIA 10 BU3HAYCHHS TOCTPOI TOKCUYHOCTI, SIKMH IPYHTYEThCS Ha cepii (hiKCOBAaHMX DPIBHIB 103
[4, 5]. Leit minxin 3anobirae BAKOPUCTAHHIO 3aru0eni TBapuH, SK 3aBEPLIATBFHOT TOUKH MPOBEICHHS
JTOCITIKEHB 1 MIOKIIAAAEThCS Ha CTIOCTEPEKEHHS 32 O3HAKAMH TOKCHYHOCTI B OJTHOMY 3 psliB (iKCOBa-
HUX PIBHIB J03M.

BcraHoBieHHs TOKCHYHOI Aii 7006aBKU MPOBOJATH LUIIXOM OZHOPA30BOIr0 BBEAEHHS (200 MOBTOP-
HHUX 4epe3 Majli iHTepBaJM 4Yacy MpOTATOM J0OM) B OpraHi3M JIaOOpaTOpPHUX TBAPHH 1 BU3HAUEHHS
MaKCHUMaJIbHO TOJIEPAHTHUX, TOKCUYHUX 1 JIETANIHUX J103. Y Jiana3oHi JeTaJbHUX /103 Ta KOHLEHTpa-
1ili OCHOBHUM MOKa3HUKOM TOKCHYHOCTI € HAaiOINbII CTATUCTUYHO TOYHA BEIMYHMHA, SIKa CIIPUIHHIOE
3aru6ens, abo edekt y 50,0 % migmocmigaux TBapuH (DLs, CLso, DEs).

IToka3HUKH WX BEIMYWH JAIOTh KUIBKICHY XapaKTePUCTHKY TOKCHYHOI i pEYOBUHU HA OPTaHi3M
1 BUKOPHCTOBYIOThCS [ i Kiacudikarii 3a TokcuuHicTo. Ll maHi MOKyTh CIIyTyBaTH 3a OCHOBY IS
BU3HAYEHHS KJIACY TOKCUYHOCTI 1 € IEPIINM KPOKOM JI0 BCTAHOBJICHHSI PEXKUMIB 03yBaHHS 3a IPOBE-
JEeHHS JOCIHIIKEHb MiArocTpoi, XpOHIYHOI, cienu(iyHOi TOKCHYHOCTI Ta IHIIMX BHIIPOOYBaHb, a Ta-
KOXX HaJlaBaTH MEPBUHHY 1H(OPMAITIO ITPO TOKCHIHY Jif0 PEUOBHUHHU.

MeToro nociixeHs Oy0 BUBUEHHS MOAPAa3HIOBAIBLHOI ii KOpMOBOi J00ABKHU 3 MPiCHOBOAHOI BO-
nopocti Lemna minor 36arauenoi MogoM Ha mKipi Ta cIM30Biit 000IOHI| OKa Y KPOJIsi, BUBUCHHS TOC-
TPOi TOKCHYHOCTI Ta BCTAHOBJICHHS KJIACY TOKCHYHOCTI JO0OABKH Ha JIAOOpATOPHUX IMypax, I 0e3-
TIEYHOTO i 3aCTOCYBaHHS B TIOJAJIBIIIOMY.

Marepiau i MmeToau ocaimkeHb. J[oCiiu 3 BUBYCHHS TOKCHYHOI Jii KOPMOBOI JT00ABKU 3 TIpic-
HOBOZHOT BogopocTi Lemna minor 36arauenoi Momgom nposoamy B ymoBax Bisapito JJHJIKI Ha na6o-
paTOpHUX TBapHWHAX (KPOJIIX 1 OLTMX ITypax-aHajaorax).

ExcnepumeHTanbHi OCHIIKEHHS 1J1s1 BA3HAYCHHS LIKiPHO-TIOPa3HIOBAIBHOI /1ii KOPMOBOi 100a-
BKU TIPOBOJAMIIM Ha 5-0X KPOJSIX Macoro Tija 2-2,5 kr. B n1eHs npoBeaeHHs AOCHTiIKEHHS, Y KPOJiB y
JUJISTHITL JIOTIATKA BUCTPHUTATHN MIKIpy po3MipoMm 6x6 cM. [IpaBuii 61Kk BUKOPUCTOBYBAIH IS aruTiKallii
cycrnensii KopMoBoi 100aBKH, a JiBUH — A7l KOHTpoIo. Ha BUCTpmKeHy AUISHKY MIKIpU KPOJIS CKIIS-
HOIO JIOTIATKOI0 HAHOCWIIM IOJIOBUHY €KCTPAKTy, PEIUTY 3ajHILIald IJis MOBTOPHOT'O HAHECEHHs Ha-
cTymHOi 106w (puc. 2).

IligmocmiaHuX TBapHWH PO3MIITYBaIN B 1HAWBIAyaIbHUX KIIITKaX, JJIS MOTICPEHKCHHS 3JIM3yBaHHS
KpOJIeM €KCTPaKTy, Ha MIMIO OJATall KOMipelb, IKuil 3HiManu yepe3 3 nobu. KiiniuHi cnoctepexen-
HSI TIPOBOJMTH 4Yepe3 00y MiCis MOBTOPHOT'O HAHECEHHS €KCTPAKTy 1 MPOJOBXKYBAIM MPOTATOM 3—
5 mi6. 3amuImKy JOCIiHKYBaHOTO 3ac00y 3MHUBAJIM 3 MOBEPXHI MIKIPH TEIUIOK BOAOIO 3 TOCIIOAAPCH-
kuM MmugtoM. Ikipy mijcyiryBaiy BaTHO-MapieBUM TaMIOHOM. DYHKIIIOHAIBHUH CTaH IIKIPH B TiMs-
HIIi aruTiKanii OLiHIOBAJIM 32 HASBHICTIO Ta CTYNEHEM 3alajbHOTO mporecy: 1) HasBHICTH rinepemii (He
Oinplie 2 fi0 Mmicist HAHECEHHS ), 110 HE CYIPOBOIKYETHCS JYIICHHIM MIKIpH; 2) OONIOYiCTh Ta HAOPSK
(3 HEe3HAYHUM TOTOBILICHHSM LIKiPH 3 HACTYIIHUM YTBOPEHHSIM OKPEMHX JIyCOYOK); 3) HasBHICTbH pi3-
Kol rinepemii, 60mM040CTi, 3MOpITYBaHHS 1 HAOPSIKY MIKIpH (3HAYHUM TOTOBIICHHSIM LIKipH, Ha BCid
JUTISTHITL aTuTiKaItii).

3a BU3HAUYCHHS MTOAPA3HIOBAILHOI il KOPMOBOI J0OABKH Ha CIIM30BY 00OJOHKY OKa BUKOPHCTOBY-
Bami 3-X KpOJiB, SKUM BHOCWJIN CYCIIEH31I0 JOCTIKyBaHOTrOo 3aco0y B Kimpkocti 0,1 My
KOH IOHKTHUBAJIHUN MIIIOK JIBOro oka (puc. 3), mpH HbOMY HpPOTATOM | XB MPUTHCKaTd CIi3HO-
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HOCcoBHiT kaHai. IIpaBe oko cimyryBano koHTposeM. Ilicis mpoBemeHoi MaHimyssmii gepes 1, 24, 48,
72 ronunu Ta 10 14 100U MPOBOAMIN PETEILHUN OTJIS OUCH.

Takox IpOBOIWIM BU3HAYCHHS MOAPA3HIOBAILHOIL il JOOABKM HA CIIM30BY OOOJIOHKY OKa J0JaT-
KOBUM MeTo7ioM. KOpMOBY 100aBKYy B HATHBHOMY BUTJISIII 32 JOMIOMOTOO IITIATENs] HAHOCHIIM Ha CIIH-
30BY 000JIOHKY JiBOTO OKa Kpourst. CrioctepekeHHs oueit mpoBoawmm uepe3 1, 24, 48, 72 ronqunu Ta A0
14 no6w.

OMiHKyY To/Ipa3HIOBATIBHOI Mii TOCTIHKYBaHOI JOOABKH Ha CIIN30BY O0OJIOHKY OKa IPOBOJIMIIN 32 Hasl-
BHICTIO BUPQ)KEHOI TinepeMii, HaOpsKY Ta BUIUICHD 3TIHO OATFHOI0 CHCTEMOIO HaBEACHOT B TAOHII 1.

Ta6muus 1 — kana oniHKM MoPa3HIOBAJIBLHOI Aii A0CJIIZKYBaHUX PeYOBHH HA CJIM30BY 000JIOHKY 04eii Y KpoJiiB

Kuiniunuii nposis Ban

A. l'inepeMmisi KOH’YOHKTHBH Ta POriBKH

1. CynuHu iH’€KOBaH1

2. OxpeMi cyauHH HOTaHO MPOTJISIAI0THCS

3. dudy3He rimboke MOYepBOHIHHS 3

b. Hadopsk nosik

1. He3naunmii HaOpsix

2. Bupaxxenuii HaOpsIK 3 YaCTKOBUM BHBEPHEHHSM MOBIKH

3. 3nauHnit HaOPSIK, OKO 3aKPUTE HATIOJIOBUHY

AlwlN|(—

4. Oxo 3akpute OibLIe SIK HATOJIOBHHY

B. Buainennst

1. MiHiMasibHa KiJIBKiCTh B KYTHKY OKa

Do | =

2. KinpKicTh BULIECHD 3BOJIOXKYE MOBIKY

3. KinbkicTh BHIUICHB 3BOJIOXKYE HOBIKY Ta LIKipY HABKOJIO 3

BuBYeHHS rOCTpOT TOKCHYHOCTI Ta BCTAHOBJIEHHS KJIaCy TOKCHYHOCTI KOPMOBOI 100aBKH 3 Tpic-
HOBOZHOI Bomopocti Lemna minor 36arauenoi Momom 6ymo mposegeno meromom: “Acute Oral
Toxicity — Up-and-Down-Procedure (UDP)” OECD Test Ne 423 meroro 30epeXeHHS TBapHH Ta I0-
TpUMaHHS O10CTUYHUX BUMOT.

[IpuHIIMTT METOMy BH3HAYCHHS KJIACy TOKCHYHOCTI TOJISATAE Y BUKOPHCTAHHI 3-X TBApWH OIHIET
cTaTi Ha KOYKHOMY €Talll Ta 3aCHOBaHHI Ha OIOMETPHUYHOMY OLIIHIOBaHHI 3 (JIKCOBAHUMHM J03aMH, SIKI
PO3MOITICH] 32 YacoM MPUHOMY TaK, 00 OyI0 MOXKIIMBO OLIHUTH JO0OAaBKY 3a CTyNEeHEM HeOe3NeKH i
CHUCTEMaTHU3yBaTu pe3ysbTaTd. PiBeHb MOYaTKOBOI 03U Ma€ 3 HaHOLIBLIOW BipOTigHICTIO 3yMOBIIIO-
BaTH YaCTKOBY 3aru0eib TBapHH, SIKUM 3aJaBalld OAHY i3 4OTUPbOX (ikcoBaHux 103 (5, 50, 300 ta
2000 Mr/kr MacH Tina).

Puc. 1. locainkeHHs1 rocTpoi TOKCHYHOCTI KOPMOBOi 100aBKH 3 NPiCHOBOXHOY
BojaopocTi Lemna minor 30arauenoi Mogom Ha 1a0opaTopHUX IIypax.
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Ha mizncTaBi aHamizy momnepenHix JOCHiPKEHb I00aBKU Oyli0 BU3HAYEHO MOYATKOBY JI03Y, SKa CTa-
Hoswia 2000 Mr/Kr MacH Tina.

Hocnig mpoBoaunu Ha OiMuX mIypax-aHajiorax, camkax 3-4-MicsS4HOTO BiKy 3 Macoro Tina 190-
200 r (puc. 1). [lepen opanbHUM BBEIEHHSIM TBapWH He ToAyBaiH npotsaroM 12 roauH. Tprom mrypam
KOPMOBY J06aBKy 3 MPiCHOBOHOI BOXOPOCTi Lemna minor 36aradenoi MogoM BBOXHIN BHYTPIlTHEO
IUTYHKOBO 3a JOIOMOTOK) METaJeBOro 30HIa y BHIUIsAAi cycnensii 3 1 % kpoxmaineM, y [03i
2000 Mr/kr macu Tijia, BBEJICHHS MPOBOJIUIN JIBOPA30BO MO 5 MiI. TOKCHYHY /0 KOPMOBOI JI0OaBKU
Ha OpraHi3M IIypiB BUBYAIH METOJIOM CIIOCTEPEKCHHS 3a IMOBEIIHKOI MiIIOCITITHIX TBApUH, QiKCy-
104 iX KJIIHIYHUH CcTaH i 3aruoeb.

[Tlicns mepopanbHOro BBEICHHS CyCIIEH31i, JAOIMYyCK A0 KOpMYy HadaBaiu uepe3 3-4 roauHH, 3a
MOCTIHOTO 3a0e3MeveHHs] TBAPHH BOJOI0. ['OMIBIIO IIypiB MPOBOVIN MOBHOPALIOHHUM TPaHYIbO-
BaHUM KOMOIKOPMOM 3TiJTHO 3 YCTaHOBJICHHMH HOPMaMU TOIBMi. YCi JOCHTIKCHHS MPOBOIIIN J0-
TPUMYIOUHUCH TIOJIOKCHHS €BpOIeiichbkol KOHBEHIIT i3 3aXUCTy TBapuH, sIKi BUKOPHCTOBYIOTHCS B
EKCIIepUMEHTAX Ta 1HIUX HaykoBuX 1uIx (CtpacOypr, 1986).

OcHOBHiI pe3yJbTaTH AOCJTIIKeHHSl. Y pe3yiabTaTi MPOBEACHHUX MOCTIHKEHb MIKIPHO-
II0/IPa3HIOBATIBHOI il KOPMOBOT J0GABKH 3 MPiCHOBOIHOT BomopocTi Lemna minor 36arauenoi Momom
3a JIBOPa30BOI'0 HAHECCHHS HA IIKIPY KPOJIiB MPUTOTOBAHOI 3 Hel CYCHeH3il, Bi3yallbHUX 3MiH 3 OOKY
IIKIPHOTO TIOKPUBY HE BUABIECHO (pHC. 2).

Puc. 2. Jocaimxenns: MIKipHO-MOAPA3HIOBAILHOI il cycneH3ii KopMoBoi 106aBKH
3 MpicHOBOHOI BOTOPOCTi Lemna minor 36arayeHoi iio1oM Ha KpoJIfx:
A — 1 noba, HaHeceHHs Ha LIKipy cycneHsii; b — 6 noba, BincyTHs peakiyis.

BCTaHOBIIEHO, 110 KOPMOBA 1006aBKa 3 TIPiCHOBOIHOI BogopocTi Lemna minor 36arauena Momom
HE CHPUYUHIOE MOJIPa3HIOBAIBHOI Ta IGPMOHEKPOTHYHOT JIii 32 HAHECEHHS Ha LIKIpPYy.

[lix yac BU3HAaYEHHS MOAPA3HIOBATILHOI [Iii KOPMOBOI T0OABKH 3 MPICHOBOJHOI BOAOPOCTI Lemna minor
36araueHoi MooM Ha cIM30By 0GONOHKY OKa 3rijHo 3 Meromukoio JCTY 3570-97, a Takok JONAaTKOBHM
METOJIOM, OIIIHFOBaHHSI IIPOBO/IWIIX 32 HASBHICTIO BUPAXKEHOI TirepeMii, HaOpsKY Ta BUIIUICHB (puc. 3).

b
Puc. 3. locainxeHHs: moaApa3HIOBAIBLHOL il cycnensii kopMoBoi 100aBKH 3 MPicCHOBOTHOT
Bonopocti Lemna minor 36arauenoi Moxom Ha cam3osiii 0601001 0ka y Kpouisi:

A — xoHTpOIB; b — 1 M06a, HaHECEeHHs cycleH31i KOH IOHKTHBAJIBHUH MIlIoK; B — 14 100a, BiACYTHS peakiis;
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Y pe3ynbTarti MPOBEACHUX JOCIIHKEHb OYII0 BCTAHOBJICHO, 0 uepe3 24-48 roauH HaHeceHa Cy-
CIICH31s HE 3yMOBIIIOE TIOJPa3HIOBAIBHOI i1 HA CIM30BY OOOJIOHKY OKa Kpoiist. OTpUMaHi pe3yJbTaTH
JOCTIDKEHHS TiCIs MpoBeAeHOT MaHimysmii uepe3 1, 24, 48, 72 rogunu Ta Ha 14 no0y HaBencHI B
Tabmm 2.

Tabmums 2 — Oninka noApa3HIOBATBHOIL Aii KOPMOBOI 100aBKH 3 MPiCHOBOAHOI BoopocTi Lemna minor 36arauenoi
Honom Ha cin30BY 00010HKY OKa KPOJIiB ( n=>5)

TMoapasHioBaTbHa Ho6a nocaimpxenns
st I 2 \ 3 4 5 14
Ouinka fii Ha cM30Bii oka y 1-ro kposst
Buninenns 0 0
Inepemis 0 0
Habpsx 0 0
Ominka fii Ha CIM30BiH OKa y 2-r0 KpoJist
Buninenns 0 0
Tinepemist 0 0
HaGpsik 0 0
Ouinka fii Ha cIM30Bii Oka y 3-ro Kpouist
Buninenns 0 0
Inepemis 0 0
Habpsx 0 0
Ouinka fii Ha cIM30Bii OKka y 4-ro Kpouist
Buninenns 0 0
Tinepemist 0 0
Ha6psik 0 0
Ominka fii Ha CIM30BIH OKa y 5-ro Kpouist
Buninenns 0 0
Inepemis 0 0
Habpsx 0 0 0

3a BHeceHnHs 0,1 mut cycrnieH3ii KOPMOBOi T0OABKY B KOH FOHKTHBAJTLHUN MIIIOK OKa KPOJIs KITiHIY-
Hi 03HaKH 3ananeHHs Oynu BiacyTHi. OTxe, JOCHiKyBaHa 100aBKa HE CIIPUYHMHIOE ITOAPAa3HIOBAIBHOT
Iii 32 HAHECEHHS Ha CIIM30BY 000JOHKY OKa y KPOJIs.

3a pe3yabTaTaMu AOCTIHKEHHS TOCTPOI TOKCHYHOCTI BCTAHOBJICHO, 1110 j03a 2000 MI/KT Macu Tijia He
3yMOBITIOE 3aru0eTi JOCTIAHUX TBAPHH i OyAb-SIKHX BIAXHICHD 3 OOKY MTOBEAIHKOBHX PEAKLii 1 3arabHOrO
CTaHy IIypiB HE BUABJICHO. BinCyTHICTH CMEPTHOCTI TaOOpaTOPHUX TBAPHH, CIIPUYUHEHOT BBEICHHSIM KO-
PMOBOi TOOABKH, CBITIHUTE PO TE, IO HEMA€e HEOOXIHOCTI B IIOAATBIIIOMY JOCITIPKESHHI.

CepenHbOCMEpTENbHA 1032 KOPMOBOI JT0OABKH 3 TIPICHOBOJHOI BOOPOCTi Lemna minor 30arade-
Hoi Mos1oM 3a yMOBamu mpoBe/ieHHs anpTepHaTiBHOro Metoay ATC cranosuts 2000 mr/kr < LDsy <
2500 MI/KT Ta HaJIeKHUTh A0 I1’ATOT0 KJIacy TOKCHYHOCTI, 3rijHo 3 knacudikamiero YI'C (GHS) [8].

BucnoBku. 1. OTxe, 3a ABOpa30BOro HAaHECEHHs Ha LIKIpY KPOJIiB CycleH3ii KOpMOBOi 100aBKH,
Bi3yaJIbHUX 3MiH 3 OOKY LIKipHOTO MOKPUBY HE BUSBICHO. BcTaHOBIEHO, IO KOpMOBa J00aBKa 3 Ipi-
CHOBOZHOI BOOpOCTi Lemna minor 36aradena MomoM He CIPHUMHIOENIONPA3HIOBAIBHOI Ta AEPMOHE-
KPOTHYHOI JIii 32 HAHECEHHS Ha IIKIpY.

2. JlocnimkyBaHa qo0aBKa HE 3yMOBIIIOE TOAPa3HIOBAIBHOI il 332 HAHECECHHS Ha CIU30BY 000J10-
HKY OKa y KpPOJIAL.

3. YV pesynbTari NpoBENeHUX AOCHIIKEHb KOpMOBa A00aBKa 3 MPICHOBOAHOI BOAOpOCTi Lemna
minor 36aradeHoi FlogoM HaNeKuTh 10 5 KIacy TokcHaHOCTI 3rigHo 3 YI'C (Y3romkeHa Ha r106aib-
HOMY DiBHI cucTeMa knacuikauii Ta MapKyBaHH:).

[Moganpmii gociimpkeHHst OyIyTh CIPSIMOBaHI HA BUBYCHHS XPOHIYHOT TOKCHYHOCTI KOPMOBOI J0-
GaBKH 3 IPICHOBOAHOI BOXOPOCTi Lemna minor 36aradeHoi MomxoM Ha 1aG0paTOPHUX TBapUHAX i Kyp-
yatax-Opoinepax.
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H3yyenne TOKCHKOJOTHYECKHX NMAapaMeTPOB U omnpe/esieHHe KJIACCa TOKCHYHOCTH KOPMOBOW 100aBKHM M3 mpec-
HOBO/HOIi Bogopocn Lemna minor odoramenHoii iiogom

Pusak P. O., Mep3ios C. B.

ObocHOBaHa HEOOXOIMMOCTh IPOBEACHHSI TOKCHUKOJIOTHYECKUX HCCIIENOBAHUN M yCTAHOBJIEHMS KJIacCa TOKCHYHOCTU
KOPMOBOH 100aBKH ¢ IPECHOBOIHOM Bogopociy Lemna minor oborareHHON #0/10M, ONMCAaHBI HOBBIE IIOAXO/BI M IPUMEHe-
HBI METOJIbI, COOTBETCTBYIOIINE €BPONICHCKIM TPEOOBAHHSAM K IPOBEICHUIO TAKUX UCCIIETOBAHUH.

B pesynbTrare mpoBeEHHBIX MCCIEIOBAHUH YCTAaHOBICHO, YTO 100aBKa HE BBI3BIBAET Pa3Apa)aroIero U IEPMOHEKPO-
THYHOTO JEHCTBHS MPU HAHECEHHH Ha KOXKY KPOJMKOB, a TAK)KE HE BBI3BIBAET Pa3/pakarollero AeHCTBUS NMPHU HAHECEHUH Ha
CIIM3UCTYIO 00O0JIOUKY TJ1a3a y KpOJMKa. Y CTaHOBJICHO, YTO KOPMOBas 100aBKa C MPECHOBOJHON Bojopocau Lemna minor
oOorateHHbIe H00M OTHOCHUTCS K 5 Kiaccy TokcuuHocTH cornacHo YI'C (CornacoBaHHas Ha ri100aibHOM ypOBHE CHCTEMa
KIIacCU(UKAUU 1 MAPKHUPOBKH).

KnroueBble ciioBa: kopmoBast nobaBka, Lemna Minor, pasapaxkartomee neiicTBHe, AepPMOHEKPOTHYECKOE IEHCTBHE,
CJIM3HUCTAst 000JI09Ka, OCTPast TOKCHYHOCTh, TOKCHUECKOE JIeHCTBHIE, 1JaDOPaTOPHBIE XKUBOTHEIE.

The study of toxicological parameters and the determination of the toxicity class of the fodder additive from
freshwater alga Lemna minium enriched with iodine

Rivak R., Merzlov S.

The article substantiates the necessity of conducting toxicological studies and establishment of the toxicity class of
fodder additive from freshwater alga Lemna minor enriched with iodine, new approaches are described, and methods are
described corresponding to the European requirements for conducting such research. As a result of the conducted studies it
was established that the fodder additive does not cause irritating and dermonecrotic effect when applied to the skin of rabbits,
and also does not cause irritating effects when applied to the mucous membrane of the eye of rabbit. It has been established
that the fodder additive from freshwater Lemna minor enriched with iodine belongs to the 5Sth toxicity class according to EGS
(Globally Harmonized System of Classification and Labeling).

Key words: fodder additive, Lemna minor, irritant effect, dermonecrotic effect, mucous membrane, acute toxicity, toxic
effect, laboratory animals.
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