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JIHEYHUKA HAKaIUIMBAIOT KagMuil u Menb B 3,6 u 1,02 pasa Boine IIJIK cooTBeTCcTBEHHO; ceMeHa 03MMOTI0 parica — CBUHEI]
u kagaMuii B 1,26 u 1,4 paza Beine I[I/[K cooTBeTCTBEHHO; 38pHO 03UMO# HIIIEHUIIBI U SPOBOTO STUMEHs — CBUHel B 2,1 paza
Bene ITJIK.

KutioueBBble clioBa: MUHEPATbHBIC YA00PEH s, HOPMa, 3EPHO, 3arpsi3HEHHE, TSIHKENbIC METALTbI.

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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BUBYEHHS TOKCUKOJOI'TYHUX HHAPAMETPIB I BCTAHOBJIEHHS
KJIACY TOKCUYHOCTI KOPMOBOI 1OBABKMU 3 I1PICHOBO/IHOI
BOJIOPOCTI LEMNA MINOR 3EATAUEHOI HOJOM

OOrpyHTOBaHO HEOOXiAHICTb MPOBEACHHS TOKCHKOJOMIYHMX JOCJIKEHb T4 BCTAHOBJICHHS KJIACY TOKCHYHOCTI KOPMO-
BOI JT0OABKY 3 MPICHOBOIHOI BogiopocTi Lemna minor 30araueHoi I710£[0M, OITMCAHO HOBI IIIXOJM 1 3aCTOCOBAHI METOIH, IO
BI/ITOBIIAIOTH €BPOIEHCHKUM BHMOTAM J[0 TIPOBEJEHHS TAKUX JTOCTIKEHb.

B pesynbraTi mpoBejieHUX JOCITIPKEHL BCTAHOBIIEHO, IO J00aBKA He 3YMOBIIOE TTOIPA3HIOBAIOHO] Ta 1epMOHEKPOTH-
4HOT JIii 32 HaHEeCeHHsI HA HIKIPY KPOJIB, & TAKOXK He CIPUIUHIOE MOAPA3HIOBAIBLHOI il 32 HAHECEHHS Ha CIIM30BY OOOJIOHKY
oka y kpossi. BeranosisieHo, 1o kopMoBa 1006aBka 3 npicHOBOAHOT BojopocTi Lemna minor 36aradeHoi Honom HanexuTs 10
5 knacy Tokcnunocti 3rigHo 3 YI'C (Y3romxena Ha riolanbHOMY piBHI cucTema knacudikauii Ta MapKyBaHHS!).

Koarouori cioBa: kopmoBa nobaska, Lemna minor, moapasHioOBanbHa [Tisi, IEPMOHEKPOTUYHA [isl, CIIM30Ba 00OJIOHKA,
rocTpa TOKCHUYHICTb, TOKCHYHA [1is1, 7a00paTOpHi TBAPHHHU.

IMocTtanoBka mpodaemn. B ymoBax Biapito JlepkaBHOIO HAyKOBO-JIOCIIIHOTO KOHTPOJIBHOTO
IHCTUTYTy BETCPHHAPHUX TIPETapariB Ta KOPMOBHUX JIOOABOK po3podicHuil 610TeXHONIOTIYHAN croci0
30aravenHs 6iomacn Bogopocti Lemna minor Mogowm. Lo 6iomacy BOIOpoCTi TIIAaHYFOTh BUKOPHCTO-
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BYBaTH SIK KOPMOBY JI00aBKY 10 KOMOiKopMiB, TipeMikciB Ta BBM/JI st cisthbehbKOTOCITOTapChKUX TBa-
PUH Ta ITUI. YMOBH BUKOPUCTAHHS HOBIX KOPMOBHUX J00ABOK Hepe10avaroTh BU3HAUCHHS iX TO/Ipa-
3HIOBAJILHOT ICPMOHEKPOTHYHOI J1ii, TOCTPOT TOKCHYHOCTI TOIIO.

AHaJi3 ocTanix gociaimzkens i myoaikaniii. Ha choroHi HayKkoBi CITIBTOBApHICTBA 1 PETYISTOPHI
areHilii PO3BMHEHUX KpaiH IPHIUISFOTh BETHYE3HY yBary BCTAHOBIIEHHIO O€3MEKH i CTIeKTPy TOKCHH-
Hoi ii miKapchKUX Ipenaparis, pisHUX MPOIYKTIB O10TEXHOJOTIT 1 HAaHOMAaTepianiB. 3a MiXXHAPOIHUMHU
BUMOTaM{ BHITPOOYBaHHS Oe3Nekn (TOKCWYHOCTI) PI3HWX PEYOBWH Ha KWBWUX cHCTeMax (JIFOWHH,
TBApWH, €KOCUCTEM) 3MIWCHIOIOTHCS BIAMOBIAHO J0 TAPMOHI30BAHUX METOAMIHAX pekoMeHmarin Op-
rafizailii eKOHOMiuHOTO criBpoOiTHUITRA i po3BUTKY (OECD) Ta MixHapoanol xoHpepeHIii 3 rap-
momizarii (ICH). Konnenmis LDs, Briepiie Oyna 3anpomnonoBana B 1927 potii /Ui BCTAaHOBIEHHS TOK-
CUYHOCTI 610JTOTI9HO akTWBHUX KOMTIOHEHTIB [1]. 3 Toro "acy i j1o kiHIs 70-x pokiB XX CT. TecT [uIst
BusHaueHHSI LDsy Oyno po3KpUTHKOBaAHO, SIK 3 MO3MIIN HAYKH, TaK 1 3aXUCHUKIB TBapuH [2, 3]. Tpa-
JUIIAHI METOJM OIIHKUA TOCTPOi TOKCHYHOCTI BUKOPUCTOBYIOTH 3arnOeib TBApWH SK 3aBEPIIANILHY
TouKy jocnimpkerb. Y 1984 pomui bpurancekoro Acomiartiero Tokcukomorii Oyito 3anmponoHoBaHO HO-
BWH TAXIZ 10 BU3HAYEHHS TOCTPOi TOKCHYHOCTI, SKWH TPYHTYEThCS Ha cepii (hikcOBaHMX PIiBHIB /103
[4, 5]. Lei#t mimxin 3ano0irae BUKOPUCTAHHIO 3aruOeIi TBAPHUH, SIK 3aBEpIIAIbHOT TOUKM HMPOBECHHS
JIOCJTIJKEH 1 MTOKTAZacThCs Ha CTIOCTEPEKEHHST 32 03HAKAMHU TOKCHYHOCTI B OJTHOMY 3 PSJIiB (iKcoBa-
HWX piBHIB J03W.

BeranorienHs TokcuaHOI il 100aBKY MPOBOJSTH HMIUIIXOM OJHOPA30BOTO BBEACHHS (200 MOBTOP-
HUX 4Yepe3 Malli iHTepBaly 4dacy MpoTsSroM J00W) B OpraHi3M JIa0OpaTOPHHMX TBAPUH i BH3HAYCHHS
MaKCUMaIbHO TOJIEPAHTHHX, TOKCUYHKX 1 JIeTATBHUX JI03. Y Jiara3oHi JieTaJbHUX JI03 T4 KOHIEHTpa-
Iili OCHOBHMM MOKAa3HUKOM TOKCHYHOCTI € HalOUIbII CTATUCTUYHO TOYHA BEITHUNHA, KA CIIPHUHHIOE
3arn6ens, a0o epext y 50,0 % migmocmimanx TBapuH (DLsy, Clsg, DEsg).

TToka3HWKH MUX BEJIWUHH JIAI0TH KITBKICHY XapaKTepUCTHKY TOKCHYHOT Jiii pEYOBIHN HA OpTaHi3M
1 BUKOPHUCTOBYIOTHCS JIJIST i1 Ky1acudikariii 3a TOKCHIHICTIO. L{i 1aHi MOXYTh CITyTYBaTH 32 OCHOBY ISt
BHU3HAYEHHS KJIaCy TOKCUYIHOCTI 1 € MEPIIM KPOKOM JIO BCTAHOBJICHHS PCKUMIB J103yBaHHS 32 POBE-
JICHHS JIOCJI/DKCHD MiATOCTPOT, XPOHIYHOI, cIieI(iyHOi TOKCHYIHOCTI Ta IHIIMX BHIPOOYBaHb, a Ta-
KOX HaJaBaTH ITEPBUHHY iHPOPMAIIiFO PO TOKCHUYHY JIII0 PEYOBHHH.

MeTor0 TOCTIKCHD O0yJI0 BUBUCHHS O PA3HIOBANBHOT /il KOPMOBOT JOOABKY 3 TIPICHOBOIHOI BO-
nopocti Lemna minor 36aradenoi MooM Ha mKipi Ta cIH30Biil 0O0TOHIN OKa Y KPoJis, BUBUCHHS TOC-
TPOi TOKCHYHOCTI Ta BCTAHOBIIEHHS KJTAaCy TOKCHYHOCTI JOOABKH Ha ITaOOpaTOPHUX IIypax, I 0e3-
TIEYHOTO 11 3aCTOCYBAHHS B TTOJAJILIIIOMY.

MarepiaJut i MmeToIH TOCTiKEHD, J[OCTiTN 3 BUBUCHHS TOKCUYIHOI /il KOPMOBOI TOOABKH 3 TIpic-
HOBOJIHOT BotopocTi Lemna minor 36araueroi Mogom nposowmi B ymosax Bisapito JIH/IKI ra nmaGo-
paTopHUX TBapuHax (KpoJsix i 6iTMX TIypax-aHajiorax).

ExcnepumenTanpHi JOCTIKCHHS ISl BU3HAUCHHS IIKipHO-TIOPa3HIOBANBHOI Jii KOPMOBOI 100a-
BKH TIPOBOIMIIM Ha 5-0X KPOJSAX Macoro Tia 2-2,5 kr. B 7eHp nmpoBeeHHS JOCHi/KEHHS, Y KPOJIiB Yy
JUIISTHII JIOTIATKH BUCTPHTANIN ITKIpy po3Mipom 6x6 cm. TTpaBwit 6ik BUKOPHUCTOBYBAIN LTS arbTikartii
cycrensii KopMoBoi 100aBKH, a JIiBUN — JJIs KOHTpoIio. Ha BuCTpmkeHy MISHKY HMIKIPH KPOJIsl CKIIS-
HOIO JIONATKOI0 HAHOCWIIM TIOMIOBHHY €KCTPAKTy, PEIITY 3aJIMIIAIN JUIsS MOBTOPHOTO HAHECCHHS Ha-
cTymHOI 100Wm (puc. 2).

TTigmocmiaHUX TBapWH PO3MINIYBATH B IHAWBIAyaIRHUX KITITKaX, JJIS TIOTEPEKEHHAS 3TH3YBAHHS
KpOJIEM €KCTPAaKTY, Ha HIMI0 OJIATalu KOMipellb, SKuil 3HiManu yepe3 3 nobu. Kiiniuni cmoctepexeH-
HS TIPOBOJUTH depe3 00y Miciis TOBTOPHOTO HAHECEHHS €KCTPAKTY 1 TMPOJIOBKYBAIA MPOTATOM 3—
5 ni6. 3anumIKu TOCTiPKYBaHOTO 3ac00y 3MHBAIN 3 TTOBEPXHI MIKIPH TETTOF0 BOJOFO 3 TOCTIOAAPCH-
xuM MuitoM. Lkipy migcyryBany BaTHO-MapieBUM TaMIIOHOM. DYHKITIOHANLHUHA CTaH MIKIPH B JTiIs-
HITi arTiKaii OmiHIOBAIN 3a HAasBHICTIO Ta CTYIICHEM 3allalIbHOTO Ipotiecy: 1) HasgBHICTD TinmepeMii (He
Oinrpirie 2 Ai0 TTicIIst HAHECEHHS ), TII0 HE CYTIPOBOJDKYETHCS JYIIEHHSIM TITKipH; 2) 00ITF0diCTh Ta HAOPSK
(3 HEe3HAYHUM TOTOBIICHHSAM MIKipU 3 HACTYITHUM YTBOPCHHAM OKPEMHUX JIYCOYOK); 3) HASBHICTD Pi3-
Kol Tinepemii, 00I0Y0CTI, 3MOPITYBaHHA i HAOPAKY MIKipW (3HAYHUM TOTOBIICHHSAM IIKIpH, Ha BCil
JUTISTHTI aToTikartii).

3a BU3HAYEHHS TIOJIPA3HIOBAIIBHOT if KOPMOBOT J00ABKHM Ha CITM30BY 000JIOHKY OKa BUKOPHCTOBY-
BaJu 3-X KpONiB, SKAM BHOCWJIH CYCIICH3IIO0 JOCHIDKYBaHOTO 3aco0y B Kimbkocti 0,1 mm y
KOH JOHKTHBAIBbHUM MIIIOK JiBOTO OKa (puc. 3), mpH IbOMY HPOTATOM | XB MPUTHCKAIU CIi3HO-
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HOCcOBMIT kaHal. [IpaBe oko ciyryBano xoHTposeM. [licias mpoBenenoi manimymsmii gepes 1, 24, 48,
72 ronuuu Ta 10 14 100U IPOBOIUIH PETCTHHUIA OTIIST OUCH.

Takoxx mpoBOUIN BU3HAUCHHS ITOAPA3HIOBAILHOI /Tii JOOABKU HA CITM30BY OOOJIOHKY OKa JOAAT-
KOBHUM MeTo1oM. KopMOBY 100aBKYy B HATHBHOMY BHTJISITI 3@ JOITOMOTOFO IITIATENST HAHOCHJTH Ha CITH-
30BY 00OJIOHKY JIIBOT'O OKa kpostst. CrocTepexeHHs oueif mpoBoauin uepes 1, 24, 48, 72 ronuan ta 10
14 no6m.

OriHKy TOJIpa3HOBAIIHHOT JIiT TOCHTIPKYBaHOI T00ABKH Ha CIIM30BY OOOJOHKY OKa MPOBOJIMITH 3a Hasi-
BHICTIO BUp&KEHOT TiniepeMil, HabpsKy Ta BHIIJIEHb 3T1IHO OATFHOIO CHCTEMOTO HaBeJleHoi B Tabimti 1.

Tabauus 1 — kana owiHKN MoIpa3HIOBATBLHOT AiT TOCTIIKYBaHAX PEUOBHH HA CJIN30BY 000T0HKY oUeii Y KpoJTiB

Kuniniunnit nposia ban

A. l'inepemist KOH’JOHKTHBH Ta POTiBKH

1. CynuHn in’exoBaHi

2. Okpemi cyanHH MOraHo NMPOIJIsSIAI0THCS

3. Mudy3He rnb0Ke MOUepBOHIHHST

b. Haopsik noBik

1. He3naunuit HaOpsix

2. Bupaxenuii HaOpsK 3 HACTKOBHM BHBEPHEHHSM MOBIKH

3. 3naunuii HaOPsIK, OKO 3aKPUTE HAIIOJIOBUHY

BlW|IN|—

4. Oko 3akpuTe GiIbLIE 5K HAMONOBUHY

B. Buaiienns

—_—

1. MinimanbHa KilbKicTb B KyTHKY OKa

2. KijbKicTh BUJIUTEHD 3BOJIOKYE MOBIKY

3. KisnbKicTb BUAiEHb 3BOJIOKYE NOBIKY Ta LIKIPY HABKOIIO 3

BuBdeHHS TOCTpOl TOKCUYHOCTI Ta BCTAHOBJICHHS KJIACY TOKCHYHOCTI KOPMOBOi 100aBKH 3 TIpic-
HOBOZIHOT BOmOpOCTi Lemna minor 36arauenoi Momom Gymo mposeiero meromom: “Acute Oral
Toxicity — Up-and-Down-Procedure (UDP)” OECD Test Ne 423 mertoro 30epekeHHS TBapwiH Ta JO-
TpUMaHHS 010€THYHHUX BHMOT.

ITpuHIINTT MeTOoMy BH3HAUEHHS KJIAaCy TOKCHMYHOCTI TIOJISTAaE y BUKOPWCTaHHI 3-X TBapWH OJHIET
CTaTi Ha KOXXHOMY eTarli Ta 3aCHOBaHMH Ha OIOMETPHIHOMY OIIHFOBaHHI 3 (DiIKCOBAHWUMH J03aMH, SKi
PO3MOIITICHI 32 YacOM MPHUHOMY TaK, o0 OyI0 MOKIMBO OIIHUTHU JOOABKY 32 CTyICHEM HeOe3MmeKH i
CHCTEMAaTHU3yBaTU Pe3yNbTaTh. PiBeHb MOYaTKOBOI 71031 Ma€ 3 HAWOLTBIIOI BipOTiMHICTIO 3yMOBIIO-
BATH YACTKOBY 3arv0ejIh TBAPHH, STKUM 3aJ[aBajii OJIHY i3 9OTHUPHOX (pikcoBanux 103 (5, 50, 300 Ta
2000 Mr/Kkr Macu Tina).

Puc. 1. locainseHHs rocTpoi TOKCHYHOCTi KOPMOBOT T00aBKH 3 MPicHOBOTHOT
BoaopocTi Lemna minor 30arauenoi Mogom Ha 1abopaTopHUX LIypax.
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Ha mincrasi anamizy momepeanix J0CIiHKeHb J00aBKH OyJI0 BU3HAYEHO MTOYATKORBY JI03Y, SIKA CTa-
noswia 2000 MI/Kr Macu Tina.

Hocnin mpoBoaunu Ha OLTUX IIypax-aHauorax, caMkax 3-4-MicS9HOro BiKy 3 Macoio Tina 190-
200 r (puc. 1). Tlepen opaTbHUM BBEIEHHSIM TBApWH He TOAyBaiH poTsroM 12 roguH. TphoM nrypam
KOPMOBY 100aBKY 3 IpiCHOBOIHOT BoopocTi Lemna minor 36aradenoi M01oM BBOIHIIM BHYTPIIHBO
IITYHKOBO 32 JIOMTOMOTOI0 METAJeBOrO 30HAA y BUTIAMI cycmensii 3 1 % kpoxmanem, y mo3i
2000 Mr/xT Macy Tija, BBEJAECHHS MPOBOJINIH ABOPA30BO MO 5 Mil. TOKCWYHY Aif0 KOPMOBOI J00aBKH
Ha OpraHi3M IIypiB BUBYAIIH METOIOM CITOCTEPEKEHHS 3a TIOBEIHKOIO TMiIOCITITHUX TBapWH, (pikcy-
I04M X KIIHIYHUHA cTaH 1 3aTuOeb.

[licns mepopanbHOTO BBEJICHHS CYCIIEH3i1, JOMycK J0 KOpMY HajaBaiu uepe3 3-4 roauHu, 3a
TTOCTIHHOTO 3a0€3MedeHHs] TRAPHH BOO0. [ OiBIIO NIypiB TTPOBOIMIN TTOBHOPAIIOHHUM TPaHyJIhO-
BaHUM KOMOIKOPMOM 3TiHO 3 YCTaHOBJICHUMH HOPMaMH TOJIBITI. YCl JOCTIKCHHS TPOBOJAUIH T0-
TPUMYIOUHNCh TIONOXKEHHS C€BpOMNechKoi KOHBEHINIT i3 3aXUCTy TBapuH, SKi BHKOPHCTOBYIOTHCS B
eKCTIEpUMEHTaX Ta iHIMUX HaykoBHX MiTsIX (CtpacOypr, 1986).

OcHOBHI pe3yJbTaTH AOCTITKEHHS. Y pe3yibTaTi TIPOBEACHHUX JOCTIDKEHB TIKipHO-
IO/TPa3HIOBAIBLHOT /1ii KOPMOBOI JTJOOABKH 3 TIPICHOBOIHOI BOAOPOCTI Lemna minor 30araucHoi Honom
3a JBOPA30BOTO HAHECEHHS Ha IMKipy KPOJIiB NMPUTOTOBaHOT 3 Hel cycnensii, Bi3yallbHUX 3MiH 3 00Ky
ITKipHOTO TTIOKPHUBY HE BUSBJIIEHO (pHC. 2).

Puc. 2. locaimkenns mkipHo-noapa3HIoBAJILHON il cycneH3ii KopMoBoi 100aBKH
3 IpicHOBOIHOT BoiopocTi Lemna minor 36aravenoi ioaoM Ha KpoJsx:
A — 1 no6a, HaHeceHHs! Ha LWKIpy cycnensil; B — 6 1o0a, BixcyTHs peakwis.

BCTaHOBIIEHO, 10 KOPMOBA J00aBKa 3 MPICHOBOIHOI BOKOpocTi Lemna minor 36aradena Momom
HE CIPUIMHIOE TOIPAa3HIOBANBLHOT Ta JCPMOHCKPOTUIHOI /il 32 HAHSCCHHS Ha IIKIpY.

[lig vac BU3HAYCHHS MTOAPA3HIOBATIBLHOIL JTii KOPMOBOT T00ABKU 3 MPICHOBOIHOI BOOPOCTi Lemna minor
36aradenoi 11oioM Ha CITi30BY 060JIOHKY OKa 3rijHo 3 Metommkoro JCTY 3570-97, a Takox JOaTKOBHM
METOJIOM, OIIIHFOBAHHS ITPOBO/TFIIY 33 HASBHICTIO BUPAXKCHOI TillepeMii, HaOpsKY Ta BUIICHS (pHC. 3).

b

Puc. 3. Jocainzxennsi nogpa3HioBaibHOI il cycnen3ii KOpMoBoi 106aBKHU 3 NPicHOBOIHOT
BoaopocTi Lemna minor 30aradyenoi Momom Ha c1u3oBiii 00010HII oka y Kpoas:
A — xoHTpOIB; b — 1 1004, HaHeceHHs cycleH3ii KOH IOHKTHBaIbHUI Millok; B — 14 100a, BicyTHS peakiis;
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V pesynbTari IpoBeAeHNX JOCIIHKEHs OYJI0 BCTAHOBJIEHO, MO Hepes 24-48 rouH HaHeceHa Cy-
CICH31s HE 3yMOBITIOE TIOJPa3HIOBANBHOI JIii Ha CIM30BY 0OOJIOHKY OKa Kpoist. OTpuMaHni pe3yabTaTi
JOCTIJKECHHS TMiCHA MpoBeeHoi Manimymsamii uepes 1, 24, 48, 72 rogunu 1a Ha 14 100y HaBemeHi B
Tabmi 2.

Tabnurg 2 — Ouinka noApa3HIOBANLHOL 1ii KopMoBoi 106aBKH 3 MpicHOBOAHOI BoopocTi Lemna minor 36arauenoi
Honom Ha c1n30BY 060,10HKY 0Ka KpO.IiB ( n=5)

TMozpasHioBasibHa Jlo6a pocimimKeHHs
i I T 4 5 14
Ouinka aif Ha cnu30Bii oka y 1-ro Kpous
Buninenns 0 0 0
lNimepemis 0 0 0
Ha0psik 0 0 0
Ominka 7ii Ha CIM30BIH 0Ka y 2-T0 KpoILst
Buninenns 0 0 0
Tinepemis 0 0 0
Ha0psx 0 0 0
Ouinka aif Ha cM30Bil OKka y 3-ro Kpous
Buninenns 0 0 0
lNimepemis 0 0 0
Ha0psik 0 0 0
Ouinka aif Ha cM30Bil oKka y 4-ro Kpous
Buninenns 0 0 0
Tinepemis 0 0 0
Ha0psx 0 0 0
Ominka 7ii Ha CIM30BIH 0Ka y 5-T0 KpoIst
Buninenns 0 0 0
lNimepemis 0 0 0
Ha0psik 0 0 0

3a BuecenHs 0,1 MuT cycrieH3il KOPMOBOI TOOABKY B KOH FOHKTUBATLHUN MIIITOK OKa KPOJIS KITiHIY-
Hi O3HaKHU 3anaieHus Oynu BigcyTHi. OTxe, JOCTipKyBaHa 100aBKa He CIPUIUHIOE MO/ IPa3HIOBAIHLHOT
Iii 32 HAHECEHHS Ha CJIM30BY 00O0JIOHKY OKa Y KPOJIS.

3a pe3yasTaTamMel JOCTiHKEHHS TOCTPOi TOKCUIHOCTI BCTAHOBIICHO, 110 J03a 2000 MT/KT MacH Tija He
3yMOBITIOE 3aTHOET TOCTITHUX TBAPHH 1 OY/Ib-IKNX BIIXIJICHD 3 OOKY ITOBE/TIHKOBHX PEAKIIii 1 3aTalbHOTO
CTaHy TIypiB He BHUSABJIEHO. BiICyTHICTH CMEPTHOCTI JTaOOPaTOPHNUX TBAPHH, CIPHIHUHEHOT BBEJIEHHSM KO-
PMOBOT TOOABKH, CBITIUTE MPO TE, IO HEMAE HEOOXIAHOCTI B TOJATBITIOMY JOCITIKEHH.

CepenHBOCMEPTEIBHA 7T032 KOPMOBOI JT0OABKH 3 TPiCHOBOIHOI BOJIOPOCTI Lemna minor 30arade-
HOi [10/10M 32 yMOBaMH TPOBE/ICHHS aNbTepHaTHBHOTO MeToay ATC cranosuts 2000 Mr/kr < LDs) <
2500 MI/KT Ta HATSKUTH 0 T’ ITOTO KJTaCy TOKCUIHOCTI, 3riaHo 3 knacudikarieto YI'C (GHS) [8].

BuchHoBku. 1. OTxe, 32 IBOPA30BOr0 HAHECCHHS Ha HMIKIPY KPOTiB CYCIeH31] KOPMOBOI JT00aBKH,
Bi3yaJIbHEX 3MiH 3 OOKY HIKIpHOTO MOKPUBY HE BUABICHO. BeTaHOBIEHO, IO KOpMOBa JT00aBKa 3 Ipi-
CHOBOJIHOT BOZIOpOCTi Lemna minor 36aradena Mo1oM He CIIPHYMHIOECTOPA3HIOBATBHOI T IEpPMOHe-
KPOTUYHO{ ii 32 HAHECCHHS Ha HIKIpY.

2. locnimkyBana 100aBka He 3yMOBITIOE MTOAPA3HIOBATLHOT i 32 HAHECEHHS Ha CIIM30BY 000JT0-
HKY OKa y KpOJIS.

3. Y pe3ynpTaTi NpOBEJICHUX JOCHI/DKECHH KOpMOBa /100aBKa 3 NPICHOBOJHOI BOAOPOCTI Lemna
minor 36aradenoi Mojom Hanexuts 10 5 kiracy TokcugrocTi 3rigHo 3 YI'C (V3rokeHa Ha riobais-
HOMY PiBHI cucTeMa Kiacuikailii Ta MapKyBaHHs).

IMopmansmi gocmimkeHAs OyAyTh CIPSMOBaHI HA BUBYEHHS XPOHIYHOI TOKCHYHOCTI KOPMOBOT J0-
GaBK¥ 3 TIPICHOBOIHOT BOIOPOCTi Lemna minor 36araveHoi MoxoM Ha 1a00paTOpHNX TBApHHAX i Kyp-
gaTax-Opoiinepax.
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H3yueHNe TOKCHKOJIOTHYECKNX MapaMeTpoB H ofpeJeeHNe Kaacca TOKCHIHOCTH KOPMOBOIf 100aBKH W3 mpec-
HOBOJHOIT Bogopoc,n Lemna minor oboraieHHoii iforom

Pugaxk P. O., Mep3.aos C. B.

ObocHOBaHa HEOOXOIUMOCTH HMPOBEAEHMSI TOKCHKOIOTMYECKUX MCCIeTOBAaHUN M yCTaHOBJIEHUS Kiacca TOKCUIHOCTH
KOPMOBOH JT0OaBKH ¢ IPeCHOBOAHOM Bogopocny Lemna minor oborameHHoH #0/10M, ONHCcaHbl HOBBIE IIOIXO/IBI M IpIMeHe-
HBI METO/IBI, COOTBETCTBYIOIINE €BPOIIEHCKIM TPeOOBAHUIM K IPOBEISHUIO TAKUX HCCIIeI0BAHMUI.

B pesynbrare MPOBEACHHBIX UCCIENOBAHNWI yCTAHOBIIEHO, UTO J00ABKA HE BbI3BIBACT PA3APANKAIOLIETO M AEPMOHEKPO-
THYHOTO Zlef/’lCTBl/lﬂ MPH HAHECEHU N HA KOXKY KPOJIMKOB, & TaKXXC HC BbI3BIBACT pa3apaxkarouero Z[el‘/‘lCTBl/Iﬂ Mpyu HAHECEHUU Ha
CIIM3UCTYIO 000JIOUKY T1a3a y KpOoJuKa. YCTaHOBJICHO, HTO KOPMOBasi 00aBKa ¢ MPECHOBOJHOM Boopocin Lemna minor
oboralueHHble HOJOM OTHOCHTCS K 5 kiaccy Tokcuunoctu corstacHo YI'C (CornacoBanHast Ha ri100ajbHOM YPOBHE CHCTEMa
KaccuG¥KaIuy ¥ MapKUPOBKN).

KaroueBnie cioBa: xopmoBast mobaBka, Lemna Minor, pazapakatomee aeiicTBHe, JepMOHEKpPOTHUECKOe HeHCTBHe,
CIIM3HCTas 000J109Ka, 0OCTpast TOKCUIHOCTD, TOKCHIeCKoe JIeHCTBHUE, TabopaTopHBIe )KUBOTHEIE.

The study of toxicological parameters and the determination of the toxicity class of the fodder additive from
freshwater alga LLemna 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 5th 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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