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NPOBNIEMHI (TATTI

YK 614.7:613.26:615.9:543.393:632.95

TOKCUKOJIOro-rurMEHU4YECKAS OLLEHKA

N PEFTNTAMEHTALINA NPUMEHEHUA

rEPEMLIMAOB HA OCHOBE AUMETUJIAMUHHOW CONU
U 2-3TUJIITEKCUJIOBOTO SPUPA 2,4-AUXITOP-
®EHOKCUMYKCYCHOM KUCNOThI AN 3ALUMUTDI
3EPHOBDbLIX 3JIAKOBbIX KYJIbTYP U KYKYPY3bl

WU.B. JlenewkuH, kaHanaat mef. Hayk, B.U. MeaBsenes, kKaHauAart Mes Hayk,
A.. FpuHbKO, KaHAUAAT XuM. HayK, I1.I. XmuHbKo, AOKTOP 6MON. HayK,
H.H. HegonutaHckas, kaHauaat 6uon. Hayk, B.A. TypuuH

[T «Hay4HbIV LLEHTP MPEBEHTUBHOM TOKCUKOIOMN, MALLEBON U XUMNYECKOM
be3onacHoCTy uMmeHu akagemvka J1.M.Mensens M3 YkpauHbi», r. Kues, YkpanHa

PE3HOME. ITepbuyuobt Ha ocHose OuMemuaamuHHoI coau U 2-3muaeekcun06020 3gupa 2,4-J1 kucaomo: wupoKo UCnoab3yomes 8 Kavecmee nocieecxo0o-
6bIX 2ep0uUuU006 0451 KOHMPOAS WUPOKOAUCHIHBIX COPHSKO8 HA NOCEBAX 3ePHOBbIX 31AK0BbIX KyAbMyp U KyKypy3vl. [1asHoll ueavio Haueeo uccaedosanus
0bl1a OYeHKA PeanbHo20 PUCKd, 603HUKAIOWE20 NpU Ucnoab308anuu 2,4-J] eepbuyudos é aspoxaumamuteckux ycaogusx Yipaunsi. Js ouenku ocmamou-
Hbix Koauuecms (OK) 2epouyuoa 8 3epHOBbIX 31aK0BbIX KyAbnypax u Kykypy3se Ml npogeau nosesbie ucnvimanus 6 Ypaute 6 nepuoo 2000-2012 2e. INosesoie
UcnbImanus Gvial NPoBedeHs! ¢ UCHONL308AHUEM PA3AUMHBIX HPENAPAMUBHBIX (YOPM U C PASHBIMU HOPMAMU pacxoda. OcmamoyHvie KOAUMeCMaa 6 CenbeKo-
X03A1CMEeHHOl nPOOYKYUU ObLAY U3YHEHbI C UCHOAb308AHUEM 2a30M4cU0KocmHOi Xpomamoepauu (TXKX). Kax nokasano 6 Hauux moxkcukoa02u4eckux kc-
nepumenmax, 2,4-1I coeOuHeHus uMerom HU3KYIO OCIPYI0 MOKCUMHOCHb, OKA3bIBAIOM CUAbHOe PA3dpajcaroujee delicmeue HA causucmole 00040MKU.
Jnumenvhoe nocmynaenue coedurenuii 2,4-J1 6 opeanuzm 1a60pamopHbIX HCUBOMHYIX NPUBOOUM K PA3GUMUI0 HAPYWIEHUT (hYHKUUYU NeYeHU, NOYeK U Umo-
6uoHoil Hcenesvl. Ha ocHosanuu nposedeHHoli MoKcuKoA02UHeCKoil oueHKY delicmayrouieeo Gejecmea 6 Yikpaure 0buia pexomeHd08ana u ymeepicoeHa
donycmumas cymoyras 0osa (ICII). Kak noxasanu Hawu nonesvle UCHbIMAHUS, OCMAMOYHbIE KOAUYECMBA 2epOULUA08 8 3eNeHbIX PACMEHUAX MECHO C65-
3anb! ¢ Hopmoii pacxoda. Ocmamoyrsie Koauuecmea 2,4-/1 6 pacmenusx nocae obpabomiu 6bicmpo chuxcaromes. OK eepbuyuda 6 3epre u coaome He 00Ha-
DPyxcusanucs 6 nepuod coopa ypoxcas. Heenedosanue eausnus mexnonoeuteckol nepepadomiu na yposenv OK 6 ceavcioxozsiicmeentoii Rpooykyuu noka-
3an0, umo OK 2,4-J1 ne konyenmpupyiomes 6 npodykmax nepepabomiu. Ilpumenenue eepouyudos Ha ocnose 2,4-J1 6 ceavcicom xozsiicmee Ykpaunol Ha
NOCe8ax 3ePHOBLIX 3NAKOBLIX KYAbIYP U KYKYPY3bl npu cobarderuu eu YeCKUX HOPMAMUGOB U PeNaMeHNO8 He A6AAeMCs ONACHbIM ¢ HO3UYUIL 603-
MOXNCHOCIU 3A2PAZHEHUS OCIAMOUHbIMU KOAUHeCMEamuy 2,4-0uxnoppeHoKCUyKCycHoll KUCAOMbL YPOXHCAst CeNbCKOXO3AUCMBEHHbIX KYAbIYP.

Karouesvie crosa: 2,4-/1, ouenica, 3eprogvie 31aKosbie, KyKypy3a, 0CHAnIOUHble KOAUHECHed.

Marepuansl ¥ METOAbI  MCCJIEIOBAHUSA.
TOKCUKOOTUYECKYIO M TMTUEHUYECKYIO OLICHKY
2,4-]1, ee TMMETUIAMUHHOM COJT M 2-3THIITEKCH-
JIOBOTO 3(hUpa, a TAKKe repoUuLIMI0B Ha UX OCHO-
BE IPOBOAMJIM B COOTBETCTBUM C «MeTomu-
YECKUMM YKA3aHUSIMU 10 TUTMEHUYECKOM OLICHKE
HOBBIX MECTULIUAOB» [2] C UCMOJb30BAHUEM
Pe3yJIBTaTOB UCCIEAOBaHUI (PUPM-TIPOU3BOIMTE-
JIel u JaHHbIX TuTepatypsl [3-10].

[urueHuvyeckue McCCieAOBaHUS MO U3YYEHUIO
IWHAMWKU conepkaHus 2,4-J1 B 3 pHOBBIX 3J1aKO-
BBIX KYJIBTypax M KyKypy3e MPOBOIMINCH B COOT-
BETCTBUM C OCHOBHBIMU TIPUHITUIIAMU, U3JIOXKEH-
BeiMU B «Guidelines on pesticide residue trials to
provide data for the registration of pesticides and
the establishment of maximum residue» [11]
«MeTOIMYECKUMH YKA3aHUSIMU IO TUTMEHUYE-
CKOIf OLIEHKE HOBBIX MECTULIUIOB> [2].

BCOOTBeTCTBI/II/I ¢ «[lepenikom meCTUIIUIIB i
arpoxiMiKariB, MO3BOJIEHUX OO BUKOPH-
CTaHHS B YKpaiHi» [1] B CeJIbCKOM XO3SIICTBE Ha
MOCEBaX 36PHOBBIX 3IAKOBBIX KYJIBTYP U KYKYPY3bl
npuMeHsioTcst 42 repbuiuaa, ACHCTBYIOIIMMU
BEILIECTBAMM KOTOPBIX SIBJISIIOTCS TMMETHIAMMH-
Hast cosb (JIMA cob) 1 2-3TUITEKCUIOBBII 3uUp
(BI'9) 2,4-AnxnoppeHOKCUYKCYCHOM KUCIOTHI.

CTpyKTypHBIE (DOPMYJIBI U (DPU3UKO-XUMUIE-
ckue cBoiictpa 2,4-J1 1 ee IMA n BI'D mipencras-
JICHHI B Ta0.1 1 2.

st pemieHus BOMPOCa O TOCYAAPCTBEHHOM
peructpanuu B YKpanHe Ha mipotskeHun 2000-
2012 ronoB B MHCTUTYTE SKOTUTUEHBI U TOKCUKO-
soruu uM. JI.. MenBesst IpoBeaeHbI UCCIIEN0BA-
HUSI TI0 TOKCHUKOJOTO-TMTUEHUYECKOM OIIeHKE
2,4-IuxnopheHOKCUYKCYCHOI  KHMCJIOTBI, €€

JUMETUJIAMUHHON COMM U 2-3TUJITEKCUIOBOTO
adupa pazIMyHbIX MpousBoguteneii, 30 repou-
LIMJIOB Ha WX OCHOBE, a TakXe I0 pa3paboTKe
TUTUEHUYCCKUX PEITAMEHTOB IPUMEHCHMS IIpe-
MapaToB B CEJILCKOM XO3SIMCTBE Ha MOCEBaxX 3ep-
HOBBIX 3JIAKOBBIX KYJBTYP U KYKYPY3bl.

OT60p M mocTaBKa IMPOO UIST MCCIeTOBAHUIA
MIPOBOIMINCH B COOTBETCTBUM C «YHHPUIIU-
POBaHHBIMU MTpaBUJIAMHU 0TOOPA MPOOG CEIBCKOXO-
39CTBEHHOM IMPOAYKIIAHY, ITPOAYKTOB IIMTAHUSA U
00BEKTOB OKPYXAIOLIEH CPEbl IS OMPENETIEHUS
MMKPOKOJIMYECTB MECTULIUIOB> [12].
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Ta6nuua 1
CrpyKTypHble (hopMy.abl coenuHenuii 2,4-]1
XumMHYeCKOe Ha3BaHHue CrpykTypHas dopmyiia

2,4-1nx10pPEHOKCUYKCYCHAs KUCIIOTa Cl OCH,COOH
(2,4-1)

Cl
2,4 muxnop(PeHOKCHMYKCYCHOM KMCIOTHI TUMETHIIA-
MUHHAsI COJIb Cl OCH,COO" *"NH,(CH3;),
(2,4-11 AMA coJb)

Cl

2-3TWITEKCHIIOBBIA 3up 2,4-nuxaopPeHoKCHyKeyc-
HOW KHUCIOTHI
2-5I'D 2,4-10)

I

CH,CH
Cl S

Cl

XUMHUKO-aHAJIMNTHIECKOe ompencieHue 2,4-/1
MIPOBOIMJIOCH B COOTBETCTBHMU C «MeETOIUYECKM-
MM yKa3aHUSIMU 110 omnpeaeseHuto 2,4-Juxiop-
(eHokcuykcycHolt kucaotel (2,4-I1) B Boge,
nouse, ypaxe, NPOMYKTaX MUTAHUSI PACTUTEb-
HOTO ¥ XXMBOTHOTO TIPOMCXOXKICHMST XpOMAaTOIpa-
puueckumn metomamm» Nel541-76 ot 20.12.76
[13] 1 «MeTOoaMKOIO BUMIpPIOBAaHHS MAacOBOI
yacTKu 2,4-JAnxiopheHOoyKCioNTOBOI KMCIOTH B
3€pHi Ta OJlii KYKypyI3u METOIOM ra3opiAMHHOL
xpomarorpadii» Ne236-2001 ot 15.02.01 [14].
IMpenensr kommaecTBeHHOTO OtpenencHus (ITKO)
2,4-]1 metonom I'2KX B 3el€HBIX pacTeHUSIX U
3epHE XJIEOHBIX 3JIaKOB, KyKypy3HOM Macje —
0,02 mr/xr, 3epHe Kykypy3sl — 0,015 mr/xr,
nouse — 0,01 mr/kr.

Pe3yabraThbl 0 X 00CYXKIeHHE

Tokcukosornyeckas omnenka. 1o pesynsratam
COOCTBEHHBIX MCCJIEAOBAHUI U TAHHBIM JUTEPaA-
Typhl [4-9] 2,4-1, 2,4-11 IMA coab u 2,4-J1 2-
BI'D B COOTBETCTBUYU ¢ TMTHUEHNUIECKON KIIaCCH-
(ukanmeit NeECTUIUAOB MO CTETIEHU OMAaCHOCTU
[15], mo mapameTpam OCTpoli MepopaTbHON TOK-
CMYHOCTM OTHOCSTCS K TIeCTULMIAM 3 Kiacca
OTIaCHOCTH, OCTPOU JepMaTbHOM TOKCUIHOCTH —
K mectuuuMgaM 4 kjacca OmacHOCTH, OCTPOit
I/IHFaJIHL[I/IOHHOfI TOKCUYHOCTU — K NECTNuniam
2- 3 KJ1acca onacHOCTH, MO pa3Apaxalolemy aeii-
CTBUIO Ha KOXY — K MecTuliiaaM 4 Kiracca orac-
HOCTH 1 Ha CJIU3UCTBIE 000JOYKU TJ1a3 — K TIeCTH-
uuaam 1-2 xjacca ornacHOCTU, IO CEHCUOUIU3HU-
pylolieMy IeicTBUI0 — K nectuuuaam 4 kiacca

ormacHocTy. Ilo NUMUTUPYIOIIUMM ITOKA3aTeJIIM
TOKCUYHOCTU YKa3aHHbIE BEILIECTBA OTHOCSTCS K
MecTULHIaM 2-3 Kiracca onacHocTH (Taba. 3).

2,4-1 AMA u 2,4-J1 BT'D nocne moCTyIuIeHHS
B OPraHU3M DBKCIEPUMEHTAJIbHBIX KUBOTHBIX
OBICTPO TMAPOJIU3YIOTCS B OCHOBHOM JIO KUCJIOTBI
(2,4-]1), xoTOpAast pacIpenenasieTcst Mo BCeM TKa-
HSIM, HO HE aKKyMYJMpPYETCSl B OpraHu3Me, Tak
Kak OBICTPO BBICBOOOXIAETCS U3 Mja3Mbl KPOBU
U BBIBOOUTCSI C MOYOM IPEUMMYIIECTBEHHO B
HEM3MEHEHHOM BHJIE.

2,4-]1, ee mUMETWUIAMHUHHASI COJb W 2-3THII-
TeKCUJIOBBII 3(hUp OKA3bIBAIOT HA OPraHU3M TeIl-
JIOKPOBHBIX KMBOTHBIX T€IaTOTOKCUYECKOE,
HE(POTOKCUYECKOE U HEWPOTOKCUIECKOE MEii-
CTBUE; MOPaXalT IUTOBUAHYIO XEJIe3y, OpraHbl
AMMYHHOM M TeHepatwBHO# cructeM. C yuyeToMm
MeTaboIu3Ma W PEe3yJIbTaTOB CPABHUTEIBHOTO
aHaJIM3a TOKCUYECKUX CBOWCTB M HEACHCTBYIO-
WX YPOBHEH 03 B CYOXPOHUUYECKUX IKCIIECPU-
MEHTaXx C/IEJAHO 3aKJIIOYEHUE O TOM, YTO TOKCHUY-
HOCTh IMMETWIAMUHHOM COJTN M 2-3THITEKCHIIO-
Boro a¢mupa 2,4-J1 KBUBAJICHTHB TOKCUIHOCTHU
2,4-11 [3-10].

B XxpoHMYeCcKMX 3KCIEpUMEHTaX YCTaHOBJIEH
ypoBeHb 103 2,4-I1, Ipu KOTOPOM HAOIIOTAIOTCS
3¢ eKThI, HE UMEIOLINE TTOBPEXIAIONIETO XapaK-
tepa (NOAEL) nmnsg MbImmeii, KpeiC, cobaK —
1,0 mr/kr [3-10].

KaHmeporeHHass akTUBHOCTh M3yYeHa TOJBKO
B 3kcnepuMeHTax ¢ 2,4-JI. PesyneraTel mpoBe-
JIEHHBIX UCCACIOBAaHMI OKA3alu, YTO BEILIECTBO
HE TIPOSIBUJIO KaHIIEPOT€HHOM aKTUBHOCTH B XPO-
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COCOMHCHUM

Kucjaora

Tabauua 2
DuU3NKO-XMMUYECKHE CBOWCTBA

IToka3arenn 2,4-11 2,4-1 AMA 2,4-71 BI'D
OTHOCHUTENIbHAST MOJIEKY- 21 266 333
JIIpHAas Macca
SMHI/IpI/I‘ICCKaﬂ (I)OpMyJ'[a C8H6C1203 C10H13C12 NO3 C16H22C1203
CAS RN [94-75-7] [2008-39-1] [1928-43-4]
XUMUYECKUI KTace (EeHOKCUKapOOHOBAs CJIOXHBII 3(Up PEHOK-

CUKApOOHOBOI KUCIOTHI

ATrperaTtHOE COCTOSTHUE,
LIBET

0OECIIBETHOE KPUCTAILIIN-
YECKOE BEIIECTBO

KPpUCTAITUYECKOE BEIIC-
CTBO AHTApHOTI'O LIBECTA

KMIOKOCTH CJIETKA KEJITO-
BaToro OBeTa

PactBopuMocTs B opra-
HUYECKUX PACTBOPUTEIISIX

ataHon — 1250
TMDTUIOBBIN 2¢up — 243
H-rentaH — 1,1

3amax ca0bIid (PEeHONBHBIN aMMHO-(PEHOJIBHBII CIa0bIii CITaTKO-KUCIIBII
TemnepaTypa niaaBieHUAsS (140 — 141)°C (85—287)°C
> 300 °C
Temneparypa niaBieHust — — (c pasoskeHueM)
JlaBaeHue TapoB 5 _ 3,6 X 10°® Mm pr.cT.
npu 25°C 1,86>10% mlla npu 25 °C
nipu 20°C: 0,62 r/x; BOA [UTSI XpoMmaTorpadu-
PactBopumoc i 1(')Ip3Pi 25 0(C:H 1) r[Ip{I/ISZO (;CZO FIECKoro anama — 86,9
TBOPMMOCTH B BOJC, Jlr/a(p ; p - oC: -
r/n 20,03 r/n (pH 5); pH7 - 729 MK/ 1pH 25 °C; Texin
yeckas Boma — 32,4+3,2
23,18 v/n (pH 7); pH 9 — 624 MKE/1 Tipit 12 °C
34,20 r/n (pH 9) P
Tonyon — 6,7 (r/100 1) CMENTUBAETCsI B COOTHO-

toiyos — 0,165
okTtaHoi-1— 5,37
rexkcas — 3,59

mennn 1:10 1 10:1

nipu 20 °C ¢ rernraHoM,
M-KCUJIOJIOM, IUXJIOpME-
TaHOM, 2-TIPOTIAHOJIOM,

(r/xr) ipu 20 °C Kcwion — 5,8 MeTaHoa — >50
okra”on — 120 r/n aneToHuTpmiI — 1,02 ATICTOHOM, 3TiancTa-

TOM, H-OKTaHOJIOM U alle-
TOHUTPUJIIOM

Koadpdunment

pacripeneiaeHus log P=2,58-2,83 (pH 1); npu 20 °C

B CHCTEME H- log P 0,04-0,33(pH 5) log P=5,78

OKTaHOJI/BoAa

HUYECKUX IKCIEPUMMEHTaX Ha MbILIAX JUHUU
B6C3F1 m kpreicax muamn Fischer 344 o6omnx
nonoB. KauueporeHuslii a(@exr y Mblmeid u
KPBIC-CAMOK HE€ ObUI BBISIBJICH. Y KPbIC-CaMIIOB
YBEIMYMBAJIACHh YACTOTA ACTPOIIMTOM MO3Tra. DTH
JAHHBIE JTEMOHCTPUPYIOT HAJIMUYUE BO3MOXKHOTO
MOJIOKUTEIBHOTO TpeHma ¢ mo3oit (p=0,05). B
IPYroM uccienoBaHum y Kpeic tuauu Fischer 344
oHKOreHHbIN 3dext He BoisiBeH [3-10]. Ha
OCHOBaHMY TIPUBEICHHBIX JaHHBIX 2,4-J] 110 Kpu-
TEPUI0 «KAHLEPOTEHHOCTb» MOXHO OTHECTH K
nectuuMaaM 3 Kjaacca onmacHOCTU B COOTBETCTBUU
¢ JICanlIliH 8.8.1.002-98 [15].

ITo pesynsraram MpoBEAEHHBIX UCCIEN0BAHUI
2,4-]1, ee TMMETHJIAMMHHAS COJIb U 2-3TUJITCKCH -

JIOBBIA 3(pup HE SIBISIOTCS T'€HOTOKCMYECKUMU
pemiecTtBamu [3-10]. TepaToreHHass aKTHBHOCTD 1
PEIIPOOAYKTHUBHASA TOKCUYHOCTbH YKa3aHHBIX
BEILIECTB HE SIBJISIOTCS JIMMUTUPYIOIIMMMU ITOKA3a-
TeJIIMU TIPY OIIeHKEe MX oracHocTH [3-10].
VYTBepXIeHHBIE B YKpauHE IOIIYCTUMBIE
cyrounbie 103bl (ACH) 2,4-I nuMeTUIaMUHHOR
conu, 2,4-J1 2-striarekcuiioBoro s¢upa u 2,4-J1
JUist yesoBeka coctapisitoT 0,0001 mr/kr [16].
IToBenenue B okpyxawmeii cpexe. Coxpa-
HCHUEC OCTATKOB ,E[I/IMGTI/IJ'[&MI/IHHOfI coim u 2-
STUIreKCcuaoBoro adupa 2,4-J1 B 06beKTax OKpy-
JKaIOIIEW Cpenbl M BEPOSITHOCTh IOCTYIICHUS B
OpPTaHM3M YEJIOBEKA OMPEIEINSIETCS XapaKTepoM
UX Pa3NoXeHMs B arpobuoneHo3e. KoMIOHEHTHI

CYYACHI MPOBJIEMI TOKCMKONOTT, XAPYOBOI TA XIMIMHOT BE3MEKW 5 /2014 9
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Tabauua 3
Knacc omacHocT repoMimaoB Ha ocHose 2,4-]1
ITapameTp TOKCHYHOCTH Knacc omacHocTH mecTunumoB
Ocrtpast nepopajibHasi TOKCUYHOCTh 3
OcTtpast nepMajibHasi TOKCUIHOCTh 4
OcTpast THTaIAIIMOHHAs TOKCUYHOCTD 2-3
Paznpaxkatoniee neiictBue Ha KOXY 4
Paznpaxaroinee neiicTBre Ha CIM3UCTBIC 000JOUYKM T1a3 1-2
CeHcubuIn3npylolee IeiiCTBHE 4
JlumuTHpyomme MmoKa3aTeam TOKCUIHOCTH 2-3

arpo6uoIleHO03a TIOTJIONIAI0T, HAaKAIIUBAIOT W
MeTaboIU3UPYIOT coib U 3¢up 2,4-J1 10 SKBUBa-
JIGHTHOTO 10 TOKCUYHOCTH, 00JIee MOABUXKXHOIO U
0oJiee CTaOWIBHOTO B TOYBE, BOJAE W PACTEHUSIX
coenmHeHNS — 2,4-JInxmopdeHOKCUYKCYCHOMN
kucioTsl [3-10].

CrabunbHocTh 2,4-J1 U ee MpPOU3BOIHBIX B
MOYBE 3aBUCUT OT KJIMMATHYECKUX (PaKTOpOB,
(pUBMKO-XMMHUYECKUX CBOMCTB IIOYBHI M CAMMX
BeuiecTB. PasnoxeHue mpous3BomHbIX 2,4-11 B
IIOYBE IIPOMCXOOUT ¢ obpazoBanmueM 2,4-J1 u 2,4-
Huxnopdenona. OcobeHHOCThIO 2,4-/1 1 ee mpo-
WM3BOIHBIX SIBJISIETCST MAJIOBBIPAKEHHAS] MUTPAITHAS
[3-10]. UccmenoBanus rmoBeneHus 2,4-J1 B mouBax
MOKa3aliu, YTO OCHOBHBIMU (haKTOpaMU, OTpeJie-
JISIOIMMH KOJIMYECTBO afcopOMpoBaHHOM 2,4-]1,
SIBJISIIOTCS] OPTaHUYECKME BEIIECTBA, KUCJIOTHOCTD
(pH) nouBHI (MOBEPXHOCTHBIC TOPU3OHTHI) U KOH-
LICHTpaLKs ATIOMUHUS (IJIMHUCTHIE CYOTOPU30H-
Thl). IIOCKOJBKY OCHOBHBIM MEXaHU3MOM,
BJIMSIIOIIMM Ha JOCTYITHOCTb, TOIBUXKHOCTh M
pacnan repOUIIMIA B TTOUBE, ABJISICTCS COOTHOIIIE-
HME TIPOLIECCOB aACOPOLUMU U NecOopOLuUHU, TO,
BepoATHO, 4TO 2,4-]] CBSI3BIBACTCSI B TIOYBAX C
BBICOKMM COOCPKAHMEM OPraHMYCCKMX BEUICCTB
MPOYHEE, YEM B MTOUBAX C HU3KUM UX COACPXKAHU-
eM. Omnoxenue 2,4-J Ha TOYBE JOBOJILHO
OBICTPO COTPOBOXIaeTCs TUAPOJIU30M.
IMouBeHHBIE MMKPOOPIaHU3MbI pa3pyiaior 2,4-J1
Y €€ MIPOM3BOIHBIC JOCTATOUHO GBICTPO C TIPAKTH-
YeCKHU MOJIHOM ECTPYKIIMEN MOJEKYbl KUCIOTHI.
Pacrian B mouBe MpOMCXOAMT TEM OBICTpee, YeM
MEHBIIIE HOpMa pacxoja rnpemnapara. B yjabopa-
TOPHBIX YCJIOBUSIX B IOYBAX Pa3HBIX BUAOB IIEPUOT
monypacnana 2,4-J1 cocrasnser 14-41 nenb. [Ipn
HOpMax pacxofa ImpenapaToB 1-3 ji/ra 2,4-J1 u ee
MPOM3BOIHBIE COXPAHSIOTCS B ITOYBE 1-2 Mecsiia,
a Impu HOpMax 2-6 Ji/Ta — OO0 YCTBIPEX MECSIICB.
JuMeTuiamMuHHasl coib 2,4-J1 pasnaraercsa B
TouBe B TedeHme omHoro mecgmna [3-10]. Takum
00pa3oM, 10 cTabmIpHOCTH B TouBe 2,4-J1 m ee

10

IUMETUJIAMUHHAS COJMb U 2-3TWIT€KCUJIOBBIN
3(hup oTHOCATCA K mecTuliaaM 3 Kjacca onacHo-
ctu B coorBercTBuU ¢ JICanlliH 8.8.1.002-98 [15].

B HatypHbIx ycnoBusix (ucciaemoBanusi KO-
T'MHTOKCa) 11po05sI TTOYBEI OTOMPAIH TIPH 00pa-
0OTKE 03UMOIl MIIIEHULBI IPEIapaToM, COAEPXKa-
muMm 2,4-11 OI'D - 850 r/n, ¢ Hopmoii pacxona 1,0
JI/Ta, omMHOKpaTHoO. Mccnemnyemast mouBa — 4epHO-
3eM OIIOA30JICHHEIN ITBIJIEBATO-JIETKOCYTJINHU-
CTBIif HA JIECCOBUIHBIX Oopoaax. B neH» 006padboT-
KM B MOBEPXHOCTHOM CJIOE€ MOYBHI ObLIa OOHApYy-
xeHa 2,4-J1 B konuuecte 0,084 mr/Kr, Ha 7-€ U
15-e cytkm - 0,02 mr/xT 1 0,002 MT/KT COOTBET-
cTBEHHO. B mepuon c6opa ypoxas 2,4-J1 B maxot-
HOM CJIO€ ITOYBbI HE OGHAPYKUBAIACh.

B nipupoaHeix ycnosusx 2,4-J1 1 ee Ipon3BoI-
HBIC JIETKO COPOMPYIOTCSI M3 BOABI PATUIHBIMU
rmuHaMu. [uaponus u (poTonus sIBASIOTCS Baxk-
HBIMU ITyTSIMU pa3pymeHus 2,4-J1 B BOTHBIX 5KO-
cucrteMax. Ha ckopocTh pa3pylieHust MOTYT OKa-
3aTh BJIMSIHUE PaCIPEIeICHUE OCTATKOB MEXIY
BOZOI M OCagKaMu, a TAKXE TEMIIEpaTypa OKpy-
KaoIleil cpelbl U MHTEHCMBHOCTb OCBEILICHUS.
MuKpoOHOMY pa3pylIeHUI0 MOTYT CITOCOOCTBO-
BaTh aHA’POOHBIE ycioBus. 2,4-J1 1 ee mponusBo-
HblE COXpaHsTCa B Boae oT 10-15 mHeit mo 4-
6 mecstiies [3-10].

AHanu3 1aHHBIX TuTepaTypsl [3-10] mo3Bossier
otHectn 2,4-J1 IMA u 2,4-11 OI'D x coennHe-
HUSM CTOMKHUM B BOAHOM cpeae. Pe3yabraThl mpo-
BEJCHHbBIX MCCIEIOBAHUN CBUICTEIbCTBYIOT, 4TO
MPEeNMYIIECTBEHHOE 3HAYEHME IS TPOLIECCOB
Jerpagaluy repouIMaoB B OKPYXawlIei cpene
HMMEET TMAPOJIN3 C y4aCTUEM MUKPOOHOI (hJIOpHI.
OCHOBHBIM TIPOIYKTOM JIeTpafaliiyd BO BCEX CITy-
yasx spiasieTcs 2,4-]1.

ITo crabwipHOCTY B Boge 2,4-/1, ee muMeTunIa-
MHWHHYIO COJIb M 2-3TUJITCKCIIOBBII 3(pUp MOXKHO
OTHECTH K MecTuiuaam 1-2 kiacca ormacHOCTH.

B pacrenusx conm u 3¢ups! 2,4-]1 GBICTPO pa3-
JIaraloTCs 10 KUCJIOTHI. B yCTOMYMBBIX KYJIBTYpax,

CYYACHI MPOBNIEMI TOKCUMKONOTT, XAPYOBOI TA XIMIYHOI BE3MEKN 5 /2014
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T.€. 3J1aKOBBIX TPaBax M XJIEOHBIX 3J1aKax, obopa-
3YIOTCS BOIOPACTBOPUMbBIC KOHBIOTaThl C caxapa-
mu [3-10]. AHaIUM3 IaHHBIX TUTEPATYPBI U PE3YJib-
TaTOB COOCTBEHHBIX MCCIEAOBAHUHN ITO3BOJISIET
3aKJIIOYNTH, 4TO 2,4-J1 IO KPUTEPUIO CTAOMIHLHO-
CTU B BETETUPYIOUIUX CEIbCKOXO3SIUCTBEHHBIX
KYJIBTYPax MOXHO OTHECTH K 3 KJIaCCy OIaCHOCTH
B COOTBETCTBUM C TMTMEHMYECKON Kiaccuduka-
LIMEN TTECTULIMAOB IO CTETIEHU OMAacHOCTH [15].
OmnpenencHNe COOEPXKaHUS TUMCTIIAMUHHOM

@

COMM M 2-3THUITEeKCHIoBoro agupa 2,4-Anxmop-
(beHOKCUYKCYCHOI KUCIOTHI B BOJE, TOUBE, CEITb-
CKOXO3SIICTBEHHOM IIPOAOBOJILCTBEHHOM ChIPhE
1 MMUIIEBBIX TIPOIYKTAX IMTPOBOAUTCS 110 2,4-]1.

B cootserctBum ¢ JICanITiH 8.8.1.2.3.4-000-2001
[16] n mocTaHoBeHUEM [1aBHOTO rOCYIapCTBEHHOTO
canuTapHoro Bpada YkpamHbel Ne31 ot 04.12.2012 &
YCTAHOBJIEHBI TAKME TMTMEHWYECKHEe HOPMATUBBI
2,4-InxnopeHOKCUYKCYCHOM KUCIIOTBI:

O0beKT uccienoBaHuii rmm?"ﬁg;,‘:‘%;%“mms KO Merton
Bona 0,002 mr/m> 0,0004 mr/m3 KX
IMousa 0,1 mr/kr 0,002 mr/xr KX
3epHO XJIeOHBIX 371aKOB 0,02 Mr/KT 0,02 mMr/kT TXKX
Kykypy3a (3epHO) 0,015 mr/xT 0,015 mr/xT KX
Kykypy3a (Macio) 0,02 Mr/kr 0,02 Mr/kr KX

MY, mr/kr: 3epHO xyeOHBbIX 371akoB — (0,02
(Tpenesn KOJIMYECTBEHHOTO OIPEACICHUSI METO-
moMm T KX — 0,02), xykypy3a (3epuo) — 0,015
(mpenen KOJIMYECTBEHHOTO OIIPEACICHUS METO-
moMm I'XKX — 0,015), kykypy3a (macimo) — 0,02
(mpenen KOJIMYECTBEHHOTO OIPEACICHUS METO-
noMm KX — 0,02).

MK B Bome Bomoemos, Mr/om>: 0,002, caHu-
TapHO-TOKCUKOJIOTUYECKUI (TIpeaea Kojaude-
CTBEHHOTO0 onpeneaeHus MerogoM [2KX—0,0004).

I[MJIK B mouse, mr/kr: 0,1, TpaHCIOKALIMOH-
HbIIA (MIpenesl KOJMYECTBEHHOTO OIpeaecHUS
Metomom I2KX—0,002).

B cootBercTBuuM ¢ [urnennueckoit kinaccuu-
Kalueil MeCTMUMIOB MO CTENEHU OIMaCHOCTH
(ACanlliH 8.8.1.002-98) m3ydyeHHbIE HAMU Tep-
OMLIMIBI HA OCHOBE JUMETUJIAMUHHOM COJIM U 2-
STUTEKCUIIOBOTrO 3¢hupa 2,4-1uxiopPeHOKCHyK-
CYCHOI KMCJIOTBI 10 MapaMeTpaM OCTPOii Iepo-
PaIbHOI ¥ MHTAISIIUOHHON TOKCUYHOCTH OTHO-
CATCS K TIECTULIMIAM 3 KJIacca OITacCHOCTH, OCTPOit
IEepMaJIbHOIT TOKCHMYHOCTH — K TMecTUIumaMm 4
KJlacca OMACHOCTH, MO pasapaxkaroueMy neii-
CTBMIO Ha KOXYy — K TleCcTMIMIAM 3-4 Kiacca
OTIaCHOCTY M Ha CIU3UCThIE 000JIOUKH T1a3 — K
nmecTuuaaM 2-3 Kjacca OMacHOCTH, IO ajliep-
TCHHOMY NIEUCTBUIO — K TiecTulmaaM 3-4 xmacca
onmacHocTd. I[1o JTUMUTUPYIOIIUMM MOKa3aTelIsIM
TOKCUIHOCTH YKa3aHHBIE TePOUITUIBI OTHOCITCS
K TIecTUIMaaM 3 Kjracca OnmacHOCTH.

YuuteiBasi TOKa3aTeJIM MNOTCHLUAIBHON M
peasibHOM OITACHOCTY TepOMIIUIOB, COAEPXKAIINX B
Ka4eCcTBe JeHCTBYIONIUX BEIIECTB TUMETUI-aMIH-
HYIO COJIb M 2-3THJITeKCUIOBBIM 3pup 2,4-J1, a
TaKXXe¢ PEKOMCHIOBAHHYIO 00JIaCTh MX IIPUMCHE-
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HUSI, C LETbI0 OLEHKU O€30MaCHOCTU CETBCKOXO0-
34MCTBEHHOM NPOAYKUMU HAMU MPOBOLUIOCH
N3Y4CHNUEC OVMHAMMKHN COOCPXKAHUA OCTATOUHBIX
Kom4uecTB 2,4-J1 B 3epHOBBIX 3JIAKOBBIX KYJIBTY-
pax 1 KyKypy3e.

[epOuiap MPUMEHSUTUCH HA TIOCEBAX 3€PHO-
BBIX 3JIAKOBBIX KYJbTYp (IILICHMIA, SUMEHb) W
KYKYPY3bl OTHOKPATHO C HOPMOM pacxoja Io Iei-
CTBYIOIIEMY BEILIECTBY COOTBETCTBEHHO OT 240 r/ra
1o 876 r/ra u ot 360 r/ra no 864 r/ra.

HccnenoBanusg 0O U3YYCHUIO JOUHAMUKA
cogepxaHus 2,4-I B CEIbCKOXO3SICTBEHHBIX
KYJABTYpax Il KaxkI0Tro TeporIIrIa IIPOBOIUINCH
B JIBYX arpoKJIMMaTUYECKUX 30HAX YKpPaWHbBI
(IMonecwe u Jlecoctenb) Ha pa3HBIX CTAOMSIX UX
pa3BUTHUS, B TOM YMCJIE U B CTAIMU 3pEJOCTU. B
2000-2012 rogax cxema MCClIeI0BaHUI BKIOYaIa
O0TOOP P06 36PHOBBIX 3JIAKOBBIX KYJIETYP U KYKY-
DPy3bl, HQUUHAS CO THS 00PAOOTKU CEJIBbXO3KYJIb-
Typ TIepOMLMIOM, COOTBETCTBEHHO, OT (ha3bl
KyIIEHWsI 0 BBIXOMAa B TPYOKy W B ¢haze 2-5
mmctkoB (0 cyrkm) mo mHST coopa ypoxas. Jms
KaXI0ro repouimma ObUIO MPEIyCMOTPEHO OT 4
0 5 CpOKOB (ITepUOI0B) OTOOPA MPOO CEJIbX03-
KYJIBTYp Tiocsie oopadotku. Hapsiny ¢ atm oTom-
pajicsl TOJIBKO YpOXail 36pHOBBIX 3JITAKOBBIX KYJIb-
Typ YU KYKYpy3bl, OOPA0OTAHHBIX TEPOULIUIOM U
BbIpPAIlIEHHBIX HA ONBITHBIX YYACTKaX.

IMocne mpuMeHeHNS TepOUITUAOB B IEHB 00pa-
60TKM (0 CYyTKM) B 3€JICHBIX PACTCHUSIX MIIICHUIIEI
U SIUMEHST TIPU BCEX UCCIICAOBAHUSIX OOHAPYXVBa-
nack 2,4-J1 B kommmaecTBax oT 0,47 Mr/Kr 10 6,2 MT/KT
(HabMIOIAIaCh 3aBUCUMOCTh OT HOPMBI Pacxoa),
Ha 7-10 cytku B kommuectBax oT 0,1 Mr/Kr mo
0,4 mr/kr m Ha 13-15 CcyTKM B KOJIMYECTBAx OT
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0,08 mr/xr mo 0,28 mr/kr. B uerwsipex ciydasx
ocTtatouyHble KoimuecTna 2,4-J1 ot 0,024 mr/kr no
0,21 MT/Kr OOHAPYXMBAJIMCh B 3€JIEHBIX pacTe-
HUSIX 36PHOBBIX 3JIAKOBBIX KYJIBTYpP B riepuon ¢ 20-x
o 30-e cyTku 1mmociie o6padboTku. B nanpHeitmem
2,4-J1 He oOHapYyXMBAJACh B 3€JICHBIX PACTCHUSIX
u cosiome (Ha yposHe 0,007 Mr/kr). B 3epHe ypo-
XXasl MIIEHULBI U SUYMEHS, 00pabOTaHHBIX repOu-
UIaMHu, TIpU BCex uccienosanus 2,4-J1 He obHa-
pyxuBanach (Ha ypoBHe 0,007 mr/kr). B mouse
00paboTaHHbBIX YYAaCTKOB B IepUoA cOopa ypoxkast
3€PHOBBIX 3J1aKOBBIX KYIbTyp 2,4-J1 He oOHapy-
>kuBanach (Ha yposHe 0,003 mMr/kr).

IMocne nmpuMeHeHNsT TEPOULIMAOB HA MOCEBAX
KYKYpY3bl B JIeHb 0OpabOTKM B 3€JIeHBIX pacTe-
HUSIX TIPY BCEX MCCIIEIOBAHUSIX OOHAPYXKMBAIACh
2,4-]1 B kommuecTtBax oT 0,75 Mr/Kr 00 6,73 MI/KT,
Ha 14-19 cytku B kKonuuecTBax oT 0,015 mMr/kr mo
0,35 mr/kr 1 Ha 25-e¢ cytku ot 0,03 Mr/kr 1o
0,08 mr/KT. BO BCe moceayIonme CpoKu UCCIeI0-
BaHUIi OCTaTOUHbBIE KoInuecTna 2,4-11 He oOHapy-
JKMBAJIMCh B 3CJICHBIX PACTCHUAX M ITOYATKaAX
KYKYpPY3bI (Tipenien ooHapyxeHust metogoMm [KX
— 0,007 Mr/xr). B 3epHe ypoxas KyKypy3bl WU
Macje KyKypy3bl, 00pabOTaHHOI repouIaamMu,
IpU Bcex ucciaenopaHusx 2,4-J1 He oOHapy:KuBa-
nack (Ha ypoBHsx 0,005 mr/kr 1 0,007 Mr/KT COOT-
BETCTBEHHO). B mouBe 00pabOTaHHBIX Y4aCTKOB B
nepuoa coopa ypoxasi Kykypy3ssl 2,4-J1 He oGHa-
pyxwuBaiachk Ha ypoHe 0,003 Mr/Kr.

Ha ocHoOBaHMM TOKCHMKOJOTO-TUTMEHUYECKOM
OLIEHKM CBOMCTB TepOMLMAOB M JIEUCTBYIOLIUX
BEIIECTB, TMOJYYCHHBIX PE3YJbTaTOB MCCIIEIOBA-
HUI II0 OIpeAeacHUIO coaepxkaHusd 2,4-J1 B 3ep-
HOBBIX 371aKOBBIX KYJIBTypaxX M KYKypy3e, a TakKe
DYKOBONCTBYSICh OOILUEMPUHSITBIMU B TNPAKTUKE
TUTUEHUYECKOTO HOPMUPOBAHMS IIOAXOIAMHU,
PEKOMEHIOBAHbI Clenylomme BeaudyuHel MY
2,4-]1: 3epHo xy1€0HbIX 31aK0B — 0,02 mr/kr (ITKO
merona KX — 0,02 mr/kr), KyKypy3a (3epHO) —
0,015 mr/kr (ITKO Meroma KX — 0,015 mr/KT) 11
Kykypy3a (maciao) — 0,02 mr/kr (IIKO Meroma
I’KX — 0,02 mr/kr).

YUuThIBast MOJYYEHHBIE PE3YJIBTATH UCCIEI0-
BaHWIl MO OMPEACICHUIO COAEPXKAHUSI OCTATOY-
HBIX KoJImuecTB 2,4-/1 B 3epHE yposkast KYKypy3Hl,
a TaKKe paHHUE CPOKU MPUMEHEHUS TepOUIIUI0B
Ha ToceBax JaHHOM CeIbXO3KYIbTYphl (haza 2-5
J'II/ICTKOB) n ,IU[I/ITGIILHHﬁ Bel"eTa]_[I/IOHHHﬁ nepuon
IUIST KYKYpy3bl, CUMTAaeM HelleJecO00pa3HbIM
KOHTPOJIMPOBATh copepkaHue 2,4-J1 B KyKypy3-
HOM MacJie.

[NpuHUMast BO BHUMaHUE TEXHOJIOTUIO TIPUME-
HEHUSI TepOMIIMAOB HA OCHOBE IUMETWJIAMUHHOMN

12

comm M 2-3TrirekcmnoBoro agupa 2,4-J, cpoku
OXUIaHUs J0 cOOpa ypoxKas 36pHOBBIX 3JJaKOBBIX
KYJIBTYD ¥ KyKYpYy3bl YCTaHABIMBaTh HE TPEOYeTCS.

Ha ocHoBaHuUM pe3yJabTaTOB MPOBEIECHHBIX
MCCJICIOBAHUIA C YYETOM PAaHHUX CPOKOB IIPHUMeE-
HEHUS TepOMLIMIOB, ACWCTBYIOIIMMU BELIECTBA-
MM KOTOpbIX saBistores 2,4-11 AMA u 2,4-11 BI'D,
CUMTAeM IIeJeCO00pa3HbBIM IIpU IPOBEIECHUU
MPEeAPEruCTPALMOHHBIX MCIIBITAHUI YMEHbILIE-
HUE KPATHOCTM OTOOpa MpoO yKa3aHHBIX CEJb-
XO3KYJIBTYP C TISITA A0 TPEX.

BriBoapl

1. [To TMMUTUPYIOLIUM TTOKA3ATEISIM TOKCUUHO-
ctu 2,4-J1 ee nTMMETUIAMMHHAS COJIb U 2-3TUJI-
TeKCWJIOBEIT 3P OTHOCATCS K MECTUIIAIAM
2-3 kyacca OMmacHOCTH.

2. I1o nmokazarejsiM «CTabMIbHOCTh B IIOUBE» 2,4-
[ ee mUMeTWJIaMMHHAST COJIb U 2-3THIITEKCUIIO-
BBII (UP OTHOCITCS K MeCTHIMAAM 3 Kiiacca
OITACHOCTH, a MO MMOKA3aTeII0 «CTaOUIbHOCTD B
BOIC» K mecTULMAaM 1-2 Kimacca OIacHOCTH.

3. ITo KpuTEepUIO «CTAOMIIBHOCTD B BET€TUPYIOLINX
CeITbXO3KYNBTypax» 2,4-J1 OTHOCUTCS K TIECTH-
muaaM 3 Kaacca OrmacHOCTH.

4. ITo TMMUTUPYIOIIKMM II0KA3aTe/IIM TOKCUYHOCTH
W3YYEHHBbIE TepOMILIMIBI, COAEPXKallMe B Kade-
CTBE ACWCTBYIOIINX BEILECTB IMMETWIAMUHHYIO
COJIb U 2-3TWITEKCWIOBBINA 3¢up 2,4-I1, OTHO-
CATCS K TTECTULIMIAM 3 KJIacca OIacHOCTH.

5. MakcUMabHO OOMNYCTUMBIM YPOBEHb COIEpP-
SKAHUsI OCTATOYHBIX KOMMYECTB 2,4-nuxiaopde-
HOKCUYKCYCHOIl KMCJIOTBI B 3€pHE XJICOHBIX
3makoB cocrapiager 0,02 mr/kr (IIKO merona
T2KX — 0,02 mr/KT), 3epHe KyKypy3bI 0,015 MT/KT
(ITKO meroma I'’XKX — 0,015 mr/KT) 1 Macie
Kykypy3bl — 0,02 mr/kr (ITKO meroma I'KX —
0,02 mr/kr). KoHTpoiampoBaTh copepKaHHe
OCTaTOYHBIX KoJM4YecTB 2,4-II B KYKypy3HOM
MacJjie HeleaecooopasHo. CpoKu OXUIAHMS 10
cOopa ypoxasi 36pHOBbBIX 3JIAKOBBIX KYJILTYp U
KYKYypy3bl yCTaHaBJIMBaThb He TpeOyeTcs.
PexoMeHIyeTCsl yYMEHBIITNUTD KOJIMYECTBO OTOM -
paeMbIX IpPO6 MOpU M3YYEHUM OCTATOYHBIX
KonuecTB 2,4-]1 B uccieayeMoil mpoayKIIuu.

6. ITpyumeHeHMe TepOMIIMAOB HAa OCHOBE TUMETH -
JIAMAHHOM COJIU U 2-3TUITEKCUIOBOro 3upa
2,4-]1 B CEIbCKOM XO3SIICTBE YKpauWHBI Ha
MOCEBAX 3€PHOBBIX 3JIAKOBBIX KYJIBTYD U KYKY-
py3bl TIpU COOJIONEHUN TMTMEHWYECKUX HOP-
MAaTHBOB M PETIAMEHTOB HE SIBJISICTCST OTTAaCHBIM
C TIO3WILIMU BO3MOXHOCTHM 3arpsisHeHust 2,4
IUXJI0p(EHOKCUYKCYCHOM KHUCIOTOM 3epHa
ypoXasi CeJIbXO3KYJIBTYp 1 Macja KyKypy3bl.
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TOKCHKO/IOIO-TITIEHIYHA OITTHKA TA PETTAMEHTAI[IA 3ACTOCYBAHHA TEPBIITHIIB HA OCHOBI, JUMETHIAMIHHOI
COJII 2-ETHIITEKCHJIOBOIO EDIPY 2,4-TUXJIOPDEHOKCIOIITOBOI KACIOTH JIIA 3AXHCTY 3EPHOBHX 3/IAKOBHX
KYJIBTYP TA KYKYPYJI3H
Jlenvowrkin 1.B., Medeedes B.1., Ipunvko A.11., Kuinvko I1.T.,

Hedonumancvka H.M., Typuun B.A.,

PE3FOME. ITepbiyudu Ha 0cHo8i Qumemunaminnoi coni i 2-emuneexcun06oeo eqipy 2,4-1 kucaomu wupoxo uKOpUCMOBYIOMbCs 8 SKOCMI RiCAACX0008UX
2epOiyudie 05 KOHMPOAI0 WUPOKOAUCIUX OYP SHIB HA NOCIBAX 3ePHOBUX 3AAK0BUX KYAbMYD [ KyKypyo3u. T0106H0I0 Memoio Hawoeo docaioxcents 6yaa
OUIHKA PeanbHOeO PU3UKY, Wo 6UHUKAE npu eukopucmanti 2,4-11 eepOiyudie 6 acpokaimamuynux ymoeax Ykpainu.

s ouinicu 3aauukosux Kinvkocmeii (3K) eepoiyudy y 3epHo6UX 31aK06UX KyAbmYpax [ KYKypyo3i Mu nposeau noavosi 6unpo6ysanns 6 Yxpaini 6 nepiod
2000-2012 pp. i3 3acmocyannsm pisHux npenapamuenux opm, 3 pisHUMU HOPMAMY 8UMPAN. 3aAUK0GI KinbKOCmI Y CinbCbK020Cno0apcyiiti npooykuyii
Oyau eusueni 3a 00nomo2010 eazopiounnoi xpomamoepadii (I'PX). Sk nokasawno 6 Hawux MokcUK0A0iMHUX eKchepumenmax, 2,4-11 cnoayKu maomo Huzb-
Ky eocmpy mokcuuHicmy, 0A00iH0Mb UPANCEHOW NOOPA3HI0IU0I0 di€lo Ha cau308i 00oaonku. Tpusane nadxodxcerns cnoayk 2,4-/1 6 opeanizm nabopa-
MOPHUX MBAPUH NPU3600UMY 00 PO3EUMKY HOPYULEHb DYHKUIT nevinKu, HUPOK i wumosudnoi 3ano3u. Ha nidcmasi nposederoi mokcukonoeiunoi oyinku diro-
4ol pevoguru 8 Ykpaini Oyna pexomerndosara ma 3ameepoxcera donycmuma dobosa dosa (A1). Hx nokazasu Hawi n0ab06i 8UNPOOYBAKHS, 3AAUUIKO8I Kiflb-
Kocmi 2epOiyuoie y 3eAeHUX POCAUHAX MICHO NO8 S3aHI 3 HOPMOIO BUMPam. 3aauwikosi Kinekocmi 2,4-/1 6 pocaunax nicas 00poOKu wWeUoKo 3MeHbULYIOMbCS.
3K eepbiuudy 6 3epHi i conomi He gusgaslcs 6 nepiod 300py apoxcaro. Jlocaioxcents enaugy mexnonoeiunoi nepepodku ra pigens 3K y cinscokoeocnodapcs-
Kiti npodykyii nokasano, wo 3K 2,4-/1 ne konyenmpyromscs 6 npodyKmax nepepo0ku. 3acmocysarns 2epbiyudie a ocHoi 2,4-11 6 cinbcokomy 2ocnodapcmeai
Ykpainu na nocieax 3epHo8uUX 31aKOBUX KyAbMYP | KYKYPYO3u npu QOMPUMAHHI 2i2iEHIYHUX HOPMAIMUBIB | pe2iamMeHmie He € Hebe3neuHUM 3 RO3ULIT MOMCAU-
8ocmi 3a0pyOHeHHS 3aAUWKOBUMUL KINbKOCMAMU 2,4-0uxa0peHOK Cioymosoi KUCAOMU 8PONCAID CiNbCbKOLOCHOOAPCLKUX KYALMYP.

Knrouosi caosa: 2,4-J1, ouinka, 3eprosi 31aK08i, KyKypy03a, 3aAUUK08I KilbKOCHi.

TOXICOLOGY-HYGIENIC ASSESSMENT AND REGULATION OF APPLICATION A HERBICIDE BASED ON DIMETHYLAMINE SALT AND 2-
ETHYLHEXYL ETHER OF 2,4-D ACID FOR CEREAL AND MAIZE CROP PROTECTION
Leposhkin 1., Medvedev V., Grinko A., Zhminko P., Nedopytanska N., Turchyn V.

SUMMARY. Herbicide based on dimethylamine salt and 2-ethylhexyl ether of 2,4-D acid are widely used as foliar applied herbicides for the post emergence
control of broad-leaved weeds in cereal and maize. The main aim of our research was to assess the real risk rising from the use of 2,4-D herbicides in agro-
climatic condition of Ukraine.
For assessing real quantity of residues in cereals and maize we conducted decline studies of 2,4-D in Ukraine during 2000-2012 year. Field trials were conducted
in Ukraine with different rates and different formulation. Residues in agricultural commodities were examined by use of gas liquid chromatography (GLC).
As shown in our experiments 2,4-D compounds have a low acute toxicity, cause severe eye irritation. Oral administration of 2,4-D in long-term experiment
resulted in liver toxicity, adverse effects on kidneys and thyroid gland. On the basis of toxicological assessment of active substance, the ADI were recommended
and approved in Ukraine. As shown our field trials the herbicides deposits on green plant at day 0 were connected with application rates. The 2,4-D residues
disappeared rapidly. Herbicide residues in grain and straw were not detectable at harvest time. The processing data indicate that residues of 2,4D do not con-
centrate in processed commodities. Application of herbicides based on 2,4-D for cereal and maize crop protection according to Ukrainian hygienic standards
and regulations is unlikely to present public health concern.
Key words: 2,4-D , assessment, cereals, maize, residues.

Hapiitnna no penaxuii 26.11.2013 p.

13

CYYACHI MPOBJIEMI TOKCMKONOTT, XAPYOBOI TA XIMIMHOT BE3MEKW 5 /2014



