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HepxasHe nignpuemcTso «HaykoBuil LEHTD NPEBEHTMBHOI TOKCMKOAOT, XaPYOBOI T XiMiYHOT be3neku
imeHi akagemika J1.I. Mensens Minictepctsa oxoporu 3nopos's Ykpainms, m. Kvis, Ykpaiqa

OL|IHKA HEBE3MEYHOCTI, KOMMJIEKCHE Fr€HIYHE
HOPMYBAHH$ CYJIb®OKCADIJIOPY

B CLJIbCbKOroCrnoaAPChHKIN NMPOAOBOJIbYIN CUPOBUHI,
OB’EKTAX BUPOBHUYOrO | HABKOJIULWLHbLOTO
CEPEQJOBULLIA TA OBI'PYHTYBAHHS PEIFJIAMEHTIB
BE3MEYHOTO 3ACTOCYBAHHS IHCEKTULIMAY

HA MOro OCHOBI

PE3IOME. Cynvghoxcaghnop pexomendyemucs 05t 3aCHOCYBARHS 8 IKOCMI IHCEKMUYUAY HA NueHuYl, SUMenio, pinaxy, Oypaxy yykpo-
60MY, SAONYHI Ma Kanycmi.

YV I «Haykosuii yenmp npegeHmusHoi moKcukonoeii, xapuogoi ma ximiunoi 6esnexu imeni akademixa J1.1. Medseos Minicmepcmesa
0XOpoHU 300p08'a Vkpainu» nposedeHo 00CHiONCeHHA 3 MOKCUKONO20-2ieiEHiuHOI oyiHKu cyibokcagnopy ma incekmuyuoy
Tpancgpopm, BI” na tio2o ocnosi; obrpynmosano [/ cyrvoxcaghnopy 0ns moounu, 2icieHiuHi HOPMAMUSY PEYOBUHU MA PeSlaMeHMU
be3neuro2o 3acmocyBants npenapanty.

Mema. Toxcukonoeo-eieicniuna oyinka cytbghokcagiopy ma iHceKmuyuoy Ha 1020 OCHOBI, OYIHKA PUSUKY 6NIUEY HA CLIbCbKO2OCNO-
0apcbKux poOIMHUKIG | HACeNeHHS.

Memoou. ExcnepmHo-ananimuyni, MOKCUKONOIYHI, (DI3UKO-XIMIUHI, 2i2IEHIYHI.

Pesynemamu. 3a napamempamu mokcuynocmi cynvgoxcaguop i npenapam Tpancgpopm, BI” sionocamuvcs do necmuyudig 2 knacy
Hebe3neyHocmi 3a TiMImyyuM Kpumepiem wKioIueocmi — penpoOoyKmueHa moxkcuynicme cyisgoxcagnopy. Bin cnpasiae nonimpon-
Hy OI10 HQ OP2AHIZM 3 NEPEBANCHUM YPAICEHHAM NEYiHKU Ma penpooyKmugHux opeanie. Mymazenna, Kanyepozenua i mepamozenna
AKMUBHICMb MA eMOPIOMOKCUMHICIb CYIbQOKCADIOPY He € NMIMYIOUUMY NPU OYiHY 11020 Hebe3neuHOCHI.

Y pesymomami nonvosux docriodicens 6cmano6neHo, wo 3auuKo8I Kitbkochi cyb@okcanopy ne SUABGIEHO 6 3epHi ypodcaro nile-
HUYi ma AYMenIo, HACIHHI YPodicalo pinaky ma ouii 3 Hel, KOPEHEnnooax ypodicaro OYpsKy YyKpoeoeo, ypoxcaio A0IyK ma oKy 3 Hux,
Kanycmi Ha pigHi Mexci Memooie 8U3HAUEHHS.

Cmyninb Mox#cu8020 npoecitinozo pusuxy 6niugy Qrynipadighypory 6 pasi HAOX00HCeHHA 00 OP2AHIZMY CilbCbKO2OCHOOAPCHKUX
POOIMHUKIB TH2ANAYTIHUM | 0epMATbHUM WATAXAMU He NePesuyyc OONYCIUMULL piseHs.

Bucnosxu. 3acmocysanns incexkmuyudy Tpancghopm, BI' na ocrosi cyroghoxcaghnopy 6 cimbcokomy eocnooapemsi Yepainu na nuse-
HUYL, SYUMEHIO, DINAKYy, OYPAKy YyyKpOBoMY, AOIYHI ma Kanycmi 3a OOMPUMAHHSL 2i2IEHIUHUX HOPMAMUBIE | pe2laMeHmis He € Hebe3ney-
HUM 3 RO3UYIT MOXCTUBOCTI 3A0PYOHEHHSL CYTbOKCAPDIOPOM BPONHCAIO CLTbCOKOZOCHOOAPCHKUX KYIbIMYP Ma 00 €KMi6 00GKILIA.
Kniouosi cnosa: incexkmuyuo, cynvghoxcaghnop, moxkcukonoeiuti 61acmueocnii, 2ieicHiyni HOpMamusy i peciamenmu, oyiHka Hebes-
nexu.
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HAZARD ASSESSMENT, COMPLEX HYGIENIC STANDARDIZATION OF SULFOXAFLOR
IN AGRICULTURAL FOOD RAW MATERIALS, PRODUCTION AND ENVIRONMENTAL OBJECTS;
JUSTIFICATION OF REGULATIONS FOR THE SAFE USE OF THE INSECTICIDE BASED ON IT

ABSTRACT. Sulfoxaflor is recommended for use as an insecticide on wheat, barley, rapeseed, sugar beet, apple and cabbage.

In the State Enterprise “L.1. Medved's Research Center for Preventive Toxicology, Food and Chemical Safety, The Ministry of Health
of Ukraine” a study was conducted on the toxicological and hygienic assessment of sulfoxaflor and the insecticide Transform, WG based
on it; PDD of sulfoxaflor for humans, hygienic standards of the substance and regulations for safe use of the drug are substantiated.
Aim. Toxicological and hygienic assessment of sulfoxaflor and its insecticide, assessment of the risk of exposure to agricultural work-
ers and the population.
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Methods. Expert-analytical, toxicological, physico-chemical, hygienic.

Results. According to the parameters of toxicity, sulfoxaflor and the drug Transform, WG belong to pesticides of the 2nd class of dan-
ger according to the limiting criterion of harmfulness — the reproductive toxicity of sulfoxaflor. It has a polytropic effect on the body
with predominant damage to the liver and reproductive organs. Mutagenic, carcinogenic and teratogenic activity and embryotoxicity
of sulfoxaflor are not limiting when assessing its danger.

As a result of field studies, it was established that residual amounts of sulfoxaflor were not detected in the grain of the wheat and barley
crops, the seeds of the rape crop and its oil, the roots of the sugar beet crop, the apple crop and their juice, cabbage at the limit level
of detection methods.

The degree of possible professional risk of exposure to flupyradifurone in case of entering the body of agricultural workers by inhala-
tion and dermal routes does not exceed the permissible level.

Conclusions. The use of the insecticide Transform, WG based on sulfoxaflor in the agriculture of Ukraine on wheat, barley, rapeseeds,
sugar beetroots, apples and cabbage in compliance with hygienic standards and regulations is not dangerous talking about the sul-

foxaflor contamination possibility of agricultural crops and environmental objects.
Keywords: insecticide, sulfoxaflor, toxicological properties, hygienic standards and regulations, hazard assessment.

Beryn. BropoBamkeHHST HOBUX XIMIYHUX
3ac00iB 3aXHCTy POCIHH Y CIIbChKE TOCIO-
IapcTBO MOTpeOye TOKCHUKOIOTO-TIri€HIYHOT
OILIIHKM TXHBHOI HEOE3MEYHOCTI, TIr€HIYHOIO
HOPMYBaHHS JIIOYMX PEUOBUH Ta OOTPYHTYBaH-
HS peryIaMeHTIB 0€3MeYHOro 3aCTOCYBaHHS Tpe-
napariB Ha I[iii OCHOBI.

OnHi€ro 3 HOBHX JIFOYMX PEYOBUH € THCEKTH-
U cyabhokrcadop, SKU BXOAUTH 0 CKIIATY
npenapary Tpancdopm, BI' (m.p. — cynbdok-
cadmop, 500 r/kr) i pEeKOMEHIOBaHUU s
3aCTOCYBaHHS Ha TMIICHHMIN, SYMEHi, pimnaxy,
OypsKy IIyKpOBOMY, SIOJTyH1 Ta KaITyCTi.

Cynbdhokcadiaop — e€IuHHI TpeACTaBHUK
kiacy cymnbdokcuminiB (miarpyma 4C IRAC)
IOZI0 KOHTPOJIIO TAKMX IUKIIHUKIB K MOIENH-
1i. Mloro oco0nuBicTh — 1€ CKJIaHA Ta YHIKaJIb-
Ha B3a€EMOMIS 3 HIKOTHHOBUMHU AalleTHIXOJIIHO-
BuMH penentopamu komax (nAChR), mpo €
MPUHIIMIIOBOIO BIJIMIHHICTIO BiJl 1HCEKTHIIHIIB
JAHOTO KJIacy.

[HCeKTHIINA KOHTPOIIOE IITHOBHUX IIKiIHU-
KiB, KOHTAKTYIOUU Ta MOTPAIUIAIOUH 10 iXHBOTO
Oprafi3My pa3oM i3 COKOM 00poOJIeHOi pociu-
HU. Jlnsg mpemapary XapakTepHa CHCTEMHa Ta
TpaHCJIaMiHapHa Jis, 10 Aa€ 3MOTY 3HUIIYBaTH
IIKITHUKIB TIEPEBAXXHO HA HIKHBOMY OoIIi
JIUCTKIB.

Mera. Orinka HeOe3Me4yHOCTi cylbdokca-
¢dopy Ta npenapary Tpaucdhopwm, BI'; o6rpys-
TyBaHHS JomycTuMoi mo6oBoi mo3m (/M)
cynbdokcaduopy A TOAWHUA, WOTO Tiri€Hid-
HUX HOPMATHUBIB Y 3€pHI MIICHUII Ta SYMEHIO,
HaciHHI Ta ouii pinaky, OypsKy IIyKpOBOMY,
s0ykax Ta sOIy4HOMY COKY, KaIycCTi, TTOBITpi
pobouoi 30HHM, arMochepHOMY TOBITpPi, BOI
BOJIOMM Ta TPYHTI, a TAKOXK BUMOT O€3MEKH i1
9Jac 3aCTOCYBaHHS 1HCEKTHIIMAY, TEPMIHIB BiJ-
HOBJICHHS pOOIT, OYiKyBaHHS 70 300py BPOXKaIO
TICJIA 3aCTOCYBaHHS Ipenapary.
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Introduction. The introduction of new
chemical means of plant protection in agri-
culture requires a toxicological-hygienic
assessment of their danger, hygienic stan-
dardization of active substances and substan-
tiation of regulations for the safe use of drugs
on this basis.

One of the new active substances is the
insecticide sulfoxaflor, which is part of the
drug Transform, WG (drugs — sulfoxaflor,
500 g/kg) and is recommended for use on
wheat, barley, rapeseeds, sugar beetroots,
apples and cabbage.

Sulfoxaflor is the only representative of
the sulfoximines class (IRAC subgroup 4C)
for the control of such pests as aphids. Its
feature is a complex and unique interaction
with insect nicotinic acetylcholine receptors
(nAChR), which is a fundamental difference
from insecticides of this class.

The insecticide controls the target pests by
contacting and entering their bodies along
with the sap of the treated plant. The drug is
characterized by systemic and translaminar
action, which makes it possible to destroy
pests mainly on the underside of leaves.

Purpose. Assessment of the danger of sul-
foxaflor and the drug Transform, WG; sub-
stantiation of the permitted daily dose (PDD)
of sulfoxaflor for humans, its hygienic stan-
dards in wheat and barley grain, rapeseed
and oil, sugar beet, apples and apple juice,
cabbage, air of the working area, atmospher-
ic air, water of reservoirs and soil, as well as
requirements safety during the use of the
insecticide, terms of resuming work, waiting
until harvesting after the use of the drug.
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Marepianu Ta MeTOAM JOCJIiIKEHHS. Research materials and methods. The
Ximiuna Ha3Ba i (Qisuko-ximiumi Bmactusocti chemical name, physical and chemical prop-
cynbdokcadopy HaBeneHO B TaO. 1. erties of sulfoxaflor are given in tabl. 1.

TokcHKONOTiUHY Ta TITIEHIYHY OIIHKY Ipe- The toxicological and hygienic assess-

ment of the drug Transform, WG and its
active substance — sulfoxaflor, the justifica-
tion of the PDD of sulfoxaflor was carried

napary Tpancdopm, BI' ta iforo airouoi pedo-
BUHU — cylbdokcadmopy, oorpynryBanus JIJ1/1
Cynb(oxcaopy NpOBOHI 32 pesyIbTaTaMu out based on the results of research by the
AociiKeb GipMu-BUPOOHHKA Ta 33 AAHUMH  manyfacturer and according to the literature
Jreparypu [_1 '?], BIMIOBIAHO 10 METOMMYHUX  [1-5] in accordance with the methodological
BKa3iBOK [6] 1 #ir040i B YKpaiHi Tiri€HI9HOT Klia-  instructions [6] and the hygienic classifica-
cudikamii [7]. JdunHamiky BMmicTy cynbdokca- tion which is used in Ukraine [7]. The

Tabmumg 1
®Dizuko-XiMiuHi BJacTUBOCTI cyabdokcadiopy
Table 1
Physicochemical properties of sulfoxaflor

[loka3HuKM, ONMHULI BUMipIOBAHHS

. . 3nauyenns / Value
Indicators, units of measurement

— [metun (okco) (1-[6-(TpudTopmMeTiu)-3-TipUIarI |eTri )-y6-Cyib-
¢animines|uiamig (IUPAC) / — [methyl (oxo) (1-[6-(trifluo-
romethyl)-3-pyridyl]ethyl)-y6-sulfanilidene]cyamide (IUPAC)

— N-[metunokcunol[ 1-[6-(TpudropmeTin)-3-mipuanHin |eTni|-y4-
cynpdanimiger|miamin (CA) / — N-[methyloxido[ 1-[6-(trifluo-
romethyl)-3-pyridinyl]ethyl]-y4-sulfanilidene]cyamide (CA).

Ximiuna Ha3Ba / Chemical name

Fe /F
BN
CrpykrypHa dhopmyna el P
~ &
S
He NN
"y
CAS RN: [946578-00-3]
BinHocHa MonekynsapHa Maca / 277,27

Relative molecular weight

Emmnipuana ¢popmyna /

Empirical formula CioH1oF3N;08

Arperatauit ctaH, Komip /

i hit
Aggregate state, colour MOPOIIIOK OiJtoro Konkopy / white powder

Temmeparypa xuninas, °C /

Boiling point, °C 112,93

Tuck napu, Ila / Steam pressure, Pa <2,5x10°(25°C); < 1,4 x 107 (20°C)

PozuunnicTs y Boai, mr/mi (20°C) /

Solubility in water, mg/ml (20°C) 1380 (pH - 5), 570 (pH - 7), 550 (pH - 9)

Meranoii — 93,1, arieroni — 217, xkeumom — 0,793,
1,2-nmuxnoperani — 39,6, etwnanerari — 95,2, H-renTaHi —
0,000242, n-oxranomai — 31,66 / methanol — 93.1, acetone — 217,
xylene — 0.793, 1,2-dichloroethane — 39.6, ethyl acetate — 95.2;
n-heptanes — 0.000242, n-octanols — 31.66

Po3unHHICTh B OpraHigyHIX
po3umHHHKaX, /1 (20°C) /
Solubility in organic solvents,
g/1 (20°C)
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¢yopy B CLTBCHKOTOCTIOAAPCHKUX KYIBTypax,
OOIPYHTYBaHHS HOro MaKCHUMaJbHO JOIyCTH-
Mux piBHiB (MIP) BMicTy B 3€pHi MIIEHUII Ta
STYMEHIO0, HACIHH1 Ta OJii pinaky, OypsKy I[yKpo-
BOMY, sOIyKax, sOJlydHOMY COKYy Ta KaIlycCTi
BHUBYAJIHA BIiAMOBIIHO 70 [6] 1 OCHOBHHMX NpUH-
[UIIIB, BHUKJIAIEHUX Y KepiBHULTBax IIpomo-
BOJIBYOT Ta CUIbCHKOTOCIOAAPCHKOI OpraHizaiii
OOH (FAO) [8]. Biabip i TpaHCnOpTyBaHHS
nmpo0 I JOCHIDKEHb 3I1WCHIOBAIN 3TIHO 3
yHi(p1KOBaHUMH NpaBuiamu [9].

Bwmict cynbdoxkcadopy B TOCHTIIKYBaHUX
00’€KTax BU3HAYAIU B/IMOBITHO 10 BUMOT PEKO-
MEHIOBAHNX METOINYHUX BKa3iBOK. Mexi Kiib-
kicHoro Bm3HaueHHs1 (MKB) — meTtogamu BucCo-
koedexkTuBHOI piauHHOI Xpomarorpadii (BEPX)
y 3€pHI XJIOHUX 371aKiB Ta OypsKy LIyKPOBOMY —
0,02 w™r/kr, HaciHHI Ta ol pinaky -—
0,1 mr/kr, ss6mykax — 0,1 Mr/i, si0ry9HOMY COKY —
0,01 mr/kr, kamycri — 0,1 mr/xr [10-12].

3 MeTor0 OOTIpYHTYBAaHHS OPIEHTOBHUX 0e€3-
neuHux piBHiB BIuBy (OBPB) cynsdoxcaduo-
Py B MOBiTpi poOO40i 30HH Ta arMochepHOMY
MOBITP1 KEPYBAIKMCS METONMYHUMHU BKa3iBKAMH
[13-15].

Po3poOky Ta o0OIrpyHTYBaHHS TI'paHUYHO
nomyctumoi koHneHtpanii (I7IK) cynsdoxcad-
JIOpY Y BOA1 BOIOWM TIPOBOIMIIM 3T1AHO 3 METO-
TUYHUMHU BKa3iBKaMU [6] Ta OCHOBHHUMH IIOJIO-
xeHHssiMu [16, 17]. BiamoBigHo no po3poOie-
HUX METOIWYHUX BKa3iBOK 3 BU3HAYECHHS CYJb-
¢doxcadmopy y Bomi Bonoitm MKB pedoBuam —
meTonoM BEPX — 0,002 mr/am? [18].

OOrpyHTYBaHHSI OpPIEHTOBHO JOIYCTUMOIL
kormnentparii (OIK) cynbdokcadiopy B rpyHTi
MIPOBOIMIIN BIATIOBITHO O METOAMYHUX BKa3i-
BOK [6, 19]. MKB cynbdokcadmopy B IpyHTI —
MetogoM BEPX BignoBigHO 10 po3pobiaeHux
MeTOIMYHUX BKa3iBok — 0,05 mr/kr [20].

Jlyis iporHO3yBaHHS HEOE3MEYHOCTI BIUIUBY
cynbpokcadmopy Ha CiIBCHKOTOCIONAPCHKUX
pOOITHUKIB T Yac HOro 3aCTOCyBaHHS po3pa-
xoByBanu koediuientu BuOipkoBoi aii (KB/),
K1 € BIAHOUICHHSIM €(DEeKTUBHOI HOPMU BUTPATH
i BEIMYMH cepeTHhOCMEPTEIbHUX 03 33 HaHe-
ceHHs pedoBuHHM Ha miKipy (KB/1) Ta koHIIEHT-
pamiii 3a imramsmiiHoro BrumBy (KB).
Pe3ynbraru oninroBanu 3a mkanor: KB/ <1 —
HaJ3BUYaliHO HHM3bKa BUOIpKoBa mis, KB/l Bin
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dynamics of sulfoxaflor content in agricul-
tural crops, the substantiation of its maxi-
mum permissible content levels (MPL) in
wheat and barley grains, rapeseed and oil,
sugar beetroots, apples, apple juice and cab-
bage were studied in accordance with [6] and
the basic principles outlined in the guidelines
of Food and Agricultural Organization UN
(FAO) [8]. The selection and transportation
of samples for research was carried out in
accordance with the unified rules [9].

The content of sulfoxaflor in the studied
objects was determined in accordance with
the requirements of the recommended
methodological instructions. Limits of quan-
tification (LQ) — by high-performance liquid
chromatography (HPLC) methods in cereal
grains and sugar beetroots — 0.02 mg/kg,
rapeseed and oil — 0.1 mg/kg, apples —
0.1 mg/l1, apple juice — 0.01 mg/kg, cabbage —
0.1 mg/kg [10-12].

For the purpose of substantiating the esti-
mated safe exposure levels (SELs) of sulfox-
aflor in the air in the working area and
atmospheric air, methodological guidelines
[13-15] were used.

The development and substantiation of the
maximum permissible concentration (MPC)
of sulfoxaflor in the water of reservoirs was
carried out in accordance with methodologi-
cal guidelines [6] and basic provisions [16,
17]. According to the developed method-
ological guidelines for determining sulfox-
aflor in the water of reservoirs, the substance
is 0.002 mg/dm? by HPLC [18].

The substantiation of the tentatively per-
missible concentration (TPC) of sulfoxaflor
in the soil was carried out in accordance with
methodological instructions [6, 19]. LQ of
sulfoxaflor in the soil — by the HPLC method
in accordance with the developed method-
ological instructions — is 0.05 mg/kg [20].

To predict the danger of exposure to sul-
foxaflor on agricultural workers during its
use, selective action coefficients (SACs)
were calculated, which are the ratio of the
effective rate of consumption and the values
of average lethal doses for application of the
substance to the skin (SACd) and concentra-
tions for inhalation exposure (SACi). The
results were evaluated according to the scale:
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1 1o 99 — uusbka BubOipkoBa, KB/ > 100 —
nocTaTHsl BUOipkoBa s [21].

JlocmipKkyBaiy Ta OIliHIOBAIN HEOE3TIEUHICTh
BIUIMBY mnpemnapary Tpanchopm, BI' Ha cinb-
CBKOTOCIIOIAPCHKUX POOITHUKIB MiJ Yac HOro
3aCTOCYBAaHHS Ta OOPOOKH IO MIC/IsI BUKOPH-
CTaHHS, a TAKOX IOTCHIIMHUI BIUIMB Ha Hace-
JIEHHS Ha MEX1 CaHITapHO-3aXUCHOI 30HU BiJ-
MOBIJTHO 10 METOIMYHUX BKa31BOK [6] Ta peko-
MeHparii [22].

Bwmict cynbdokcadmopy B 006'ekrax BHpPOO-
HAYOTO Ta HAaBKOJMIIHBOTO CEpEeIOBHINA
BUSIBIISTM BIATIOBIIHO 10 BUMOT METOAMYHUX
BKa3iBok [20, 23]. Mexi KIJIbKICHOTO BU3HAYCH-
Hs airouoi peyoBuHN MetogoM BEPX y moBiTpi
po6ouoi 30mm — 0,25 mr/m°, armocpepHOMY
nositpi — 0,0006 mr/m? i rpynTi — 0,05 Mr/kT.

Pe3yabTaTn Ta 00roBopenHs. BinnosigHo 110
I'rieniynoi kimacudikarii TeCTUIMIIB 3a CTyIIe-
HeMm HeOe3neuHnocti ([ACanlliH 8.8.1.002-98)
[7] cynbdokcaduiop TexHIYHUH 3a TapaMeTpaMu
rOCTPOI NEPOPAIBLHOI Ta AEPMAIIBHOI TOKCUYHO-
CTl BITHOCUTHCA A0 4 Kacy HeOe3MeuHOCTI,
TOCTPOI HTASIIIHHOT TOKCHYHOCTI — /10 3 KJia-
CY, 32 IMOPA3HIOYOIO JIIEF0 HA MIKIpYy — A0 3 Kia-
Cy, Ha CJIM30B1 OOOJIOHKH Ouei — 70 2 Kjacy, 3a
aJIEPreHHOIO JI€10 — /10 4 KJacy, 3a MyTareHHOIO
aKTHBHICTIO — 70 4 Kjacy, KaHIIEPOTEHHOIO 1
TEpPaTOreHHOI AaKTUBHICTIO — 10 3 Kiacy,
PENPOAYKTUBHOIO TOKCHUYHICTIO — J0 2 KJacy
HeOe3MeyHOoCTi. 3a JIMITYIOUUM TOKa3HHUKOM
TOKCUYHOCTI (penpoayKTUBHA TOKCHUYHICTb)
cynbhokcadgop BITHOCUTHCS JO TECTUIUIIB
2 xnacy He0e3MeYHOCTI.

[Ipenapar Tpauncdopm, BI' BigmoBigHo 10
JCanlliH 8.8.1.002-98 [7] 3a mapamerpamu
rOCTPOI EPOPAIBLHOI Ta AEPMAIIBHOI TOKCUYHO-
CTl BIZHOCUTHCA A0 4 KJacy HeOe3MeyHOCTI,
TOCTPOI THTASIIIHHOT TOKCHYHOCTI — /10 3 KJia-
CY, 32 MOPA3HIOYOIO JIIEF0 HA MIKIpYy — A0 3 Kia-
Cy, Ha CJIM30B1 0OOJIOHKH Ouei — 70 2 Kjacy, 3a
aJIEPreHHOIO €10 — 110 4 Kiacy HeOe3MeUYHOCTI.
3a JIMITYIOUUM KpPUTEpIEM ULIKIAJIUBOCTI
(penpoayKTHBHA TOKCHYHICTH CYib(okcadiio-
py) npemnapar Tpanchopm, BI' BigHOCHTBCS 110
MECTUIUIIB 2 KIacy HeOe3MeYHOCTI.

TokcuKOKIHETHKY 1 MeTabomi3M cyib(okca-
(y1opy BUBUEHO HA IIIypax Ta MUILAX ITICIIS OTHO-
Pa30BOTO NEPOPATBHOTO BBEICHHS PaJll0aKTUBHO
MIYeHOT pedoBUHHM B 103ax 5 Ta 100 Mr/KkT.
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SAC < 1 — extremely low selective effect,
SAC from 1 to 99 — low selective effect,
SAC > 100 — sufficient selective effect [21].

The dangerousness of the effect of the
drug Transform, WG on agricultural work-
ers, during its application and cultivation of
areas after use, as well as the potential impact
on the population at the boundaries of the
sanitary protection zone were studied and
evaluated in accordance with methodological
instructions [6] and recommendations [22].

The content of sulfoxaflor in industrial
and environmental objects was detected in
accordance with the requirements of method-
ological instructions [20, 23]. Limits of
quantitative determination of the active sub-
stance by the HPLC method in the air of the
working area — 0.25 mg/m?, atmospheric air
—0.0006 mg/m? and soil — 0.05 mg/kg.

Results and discussion. According to the
hygienic classification of pesticides by
degree of danger (DSanPiN 8.8.1.002-98) [7]
technical sulfoxaflor belongs to the 4th class
of danger according to the parameters of
acute oral and dermal toxicity, acute inhala-
tion toxicity — to the 3rd class, according to
the irritating effect on the skin — up to class
3, on the mucous membranes of the eyes — up
to class 2, according to allergenic effect — up
to class 4, according to mutagenic activity —
up to class 4, carcinogenic and teratogenic
activity — up to class 3, reproductive toxicity
— up to class 2 of danger. According to the
limiting indicator of toxicity (reproductive
toxicity), sulfoxaflor belongs to pesticides of
the 2nd class of danger.

The drug Transform, WG, upon DSanPiN
8.8.1.002-98 [7], according to the parameters
of acute oral and dermal toxicity, belongs to
the 4" class of danger, acute inhalation toxi-
city — to the 3" class, according to the irritat-
ing effect on the skin — to the 3™ class, on the
mucous membranes of the eyes — up to the
2" class, according to the allergenic effect —
up to the 4th class of danger. According to
the limiting criterion of harmfulness (repro-
ductive toxicity of sulfoxaflor), the drug
Transform, WG belongs to pesticides of the
2" class of danger.

The toxicokinetics and metabolism of sul-
foxaflor were studied in rats and mice after a
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ITokazano, mo cynabdokcadiop MIBHIKO
abcopOyeTbesl B IITYHKOBO-KHIIIKOBOMY TPaKTI
(mypu = 95 %, mumii =~ 87 %) 1 BUBOOUTHCS 3
ceuero (mypu — 87-95 % 1 mumii — 80-85 % 3a
72 roquHun). MakcuMaibHa KOHIICHTPAIlis pedo-
BHUHHU B KPOBI CriocTepiranacs B Mexax 2 rofuH
micns BBeZeHHA. PajioakTuBHICTD Oyia HallBu-
IOI0 B IUTYHKOBO-KHIIIKOBOMY TpPakTi, TKaHU-
Hax TME4YiHKH, HHUPOK Ta CEYOBOIO MIXypa.
PiBeHb pafioaKTUBHOCTI B IUIa3Mi CTAHOBUB ~
50-60 % Big padioaKTUBHOCTI B HHUpPKax Ta
nedinmi. Emiminaris cymbdokcadmopy 3 Kposi
Oys1a MOHOEKCTIOHEHIIIHHOIO — TIEPi0/ HaIliBBH-
BEJICHHS 3 IUIa3MU Ta E€PUTPOLUTIB y CaMIIIB
mrypiB ctaHoBuB 9 Ta 11 rogus, y camok — 7 Ta
8 romguH BianoBigHO. Buxigna pedoBunHa Oyna
€IMHUM KOMIIOHEHTOM, BHUSBICHHM Y HUPKaXx,
MIEYIHII Ta TJIa3Mi B KITBKOCTSX BUIIUX 3a PiBHI
MEX1 BHUSIBICHHS.

Takum ymHOM, Ccynb(okcadaop MBUAKO Ta
no0pe ancopOyeTbes MPH MEPOPaATLHOMY BBe-
JICHH1, IIMPOKO PO3MOAUISETHCSA MO OpPraHi3My
0e3 MeTabOJIYHUX MEPETBOPEHD 13 HAWBUIIMMHU
PIBHSMH B OpraHax HUISXY HaJIXOKEHHS 1 eKc-
Kkperii. Biokymyriiro B TKaHWHAX HE BUSBIICHO.

Cynbdoxcaduop crpasiise HOIITPOIHY 10
Ha OpraHi3M 3 NEpeBaXHUM YPaKeHHSIM MediH-
KM Ta PENpOAyKTUBHUX oOpraHiB. BubipkoBoi
IMYHOTOKCUYHOI Ta HEWpPOTOKCUYHOI Maii He
BHSIBJICHO. Y JOCII/I1 3 BUBUCHHS HEHPOTOKCHY-
HOi 1ii Ha PO3BUTOK TMOTOMCTBAa BCTaHOBJICHI
NOAEL st BariTHUX Ta JAKTYIOUUX CaMOK —
32 MI/KT, 171 pO3BUTKY ILJIOJIB — 8 MI/KT Ta JJIst
HEOHATaJbHOI TOKCUYHOCTI — 2 MI/KT. MyTa-
TeHHY aKTHUBHICTh HE BHsIBIIEHO. KaHIieporeHHi,
eMOpioTOKCHYHI Ta (ITOTOKCHYHI €QeKTH i
cynbdokcaduiopy, 1m0 MajaM Micle, y IIypiB €
Bunocnenndiyaumu. lle noBeneHo UIILOBUMHU
JOCIIPKEHHSIMU MeXaHi3My Jii cynb(okcadopy.

3a nanumu EFSA cynbdokcadnop He kinacu-
(hIKy€eTBCS 1 HE TPOIIOHYETHCS BUKOPUCTOBYBATH
K TOKCHYHY PEYOBHHY JUJISi PENpPOIYyKTUBHOT
¢byHKIiT. Amke, eheKTH B sieUKax, eIiIuanMi-
cax, JIONaTKOBHX CTAaTEBUX 3aJI03aX 1 MpEmyIi-
anbHIM 3a5031, WMOBIPHO, OyiIM CHpPUYMHEHI
MOCWJICHUM BHUPOOJNCHHAM nodamiHy, a He
nistmpHICTIO Jironied. Kpim Toro, cymnbdokcadmop
HE BHUKJIMKAB TPAHCAKTHBAIlil aHIPOTeHHUX Ta
€CTPOTeHHHX PEIenTopiB Ta He iHTi0yBaB apo-
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single oral administration of the radioactively
labeled substance in doses of 5 and 100 mg/kg.

It has been shown that sulfoxaflor is rap-
idly absorbed in the gastrointestinal tract
(rats = 95 %, mice =~ 87 %) and excreted in
the urine (rats — 87-95 % and mice — 80-85 %
in 72 hours). The maximum concentration of
the substance in the blood was observed
within 2 hours after administration. Radio-
activity was highest in the gastrointestinal
tract, liver, kidney and bladder tissues. The
level of radioactivity in the plasma was =~ 50—
60 % of the radioactivity in the kidneys and
liver. The elimination of sulfoxaflor from the
blood was monoexponential — the period of
semi-excretion from plasma and erythrocytes
in male rats was 9 and 11 hours, in females —
7 and 8 hours, respectively. The parent sub-
stance was the only component detected in
kidney, liver and plasma in amounts above
detection limits.

Thus, sulfoxaflor is quickly and well
adsorbed when administered orally, widely
distributed throughout the body without
metabolic transformations, with the highest
levels in the organs of entry and excretion.
Bioaccumulation in tissues was not detected.

Sulfoxaflor has a polytropic effect on the
body with predominant damage to the liver
and reproductive organs. Selective immuno-
toxic and neurotoxic effects were not detect-
ed. In the study of the neurotoxic effect on
the development of offspring, the NOAEL
for pregnant and lactating females was set at
32 mg/kg, for fetal development — 8§ mg/kg,
and for neonatal toxicity — 2 mg/kg. No
mutagenic activity was detected. The car-
cinogenic, embryotoxic, and phytotoxic
effects of sulfoxaflor in rats are species-spe-
cific. This is proven by targeted action mech-
anism studies of the sulfoxaflor.

According to EFSA, sulfoxaflor is not
classified and is not proposed to be used as a
reproductive toxicant. After all, the effects in
the testicles, epididymis, accessory gonads,
and foreskin were probably caused by
increased dopamine production, not human
activity. In addition, sulfoxaflor did not cause
transactivation of androgen and estrogen
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Mata3y. Tak, BIpOTIJHICTh TOrO, HIO CYIb(OK-
cadop € eHAOKPUHHUM JU3PANTOPOM y CCaB-
IiB MaJa.

AJe pa3oM 3 TuM, OEpydH 70 YBaru 3aTPUMKY
MoYaTKy crareBoro fgo3piBanHsa y F1 camiis, mo
€ MapKepOM aHTHAHJIPOTEHHOI /i1 Ta 3MEHIIICH-
HS aHOT€HITaJbHOI BIJICTaHl B CAMOK, HEMOKJIH-
BO 3 YINEBHEHICTIO BUKIIOUUTH MOPYIICHHS
€HJIOKPUHHO1 CUCTEMHU.

Jlimitytounit NOAEL y xpoHiuHOMY ekcre-
puMeHTi s mypiB-camiiB — 1,04 mr/kr Ta
cobak — 1 mr/kr. NOAEL nnst po3BUTKY 1110712
KpOJHKiB — 1,3 MI/KL.

InenTudikoBani 7 meraboiTiB cyabhoKca-
(dnopy B ceui Ta pekamnisax. OCHOBHI METaOOITH
3a TOCTPOIO MEPOPATHHOI TOKCUYHICTIO Ta MY-
TareHHOI aKTUBHICTIO BIAHOCSTHCA 10 4 Kjacy
HEOe3MeYHOCTI.

Buxomsun 3 mimityrouoro NOAEL s
IIypiB-caMIliB i cobak — 1 MI/KT y XpOHIYHOMY
eKkcriepuMeHTi Ta koedirienrta 3anacy 100, 1)1/
cynshokcadmopy s gronuHu ctaHoButh 0,01
MI/KT. BpaxoByroun TOKcH4HI eeKTH Iii Cyib-
¢doxcadopy Ha €HAOKPUHHI Ta PENpPONYKTHUBHI
opranu, npu oOrpyntyBansi JIJIJl BBemeHo
MoaudiKyrounii KoeditieHT 3amacy S. s monu-
HU PEKOMEHI0BaHO Ta 3arBeppkeHo /11 cynb-
doxcadmopy mans moquan Ha piBHi 0,002 mr/Kr.

VY CiTbCHKOTOCTIONAPCHKUX KYABTYpax OCHOB-
HUMH € JBa MeTaboiiTu cyibhokcaduopy —
X11719474 ta X11721061. JIngs MOHITOpUHTY
BU3HAYAIOTHCS JIMIIE 3aJUIIKOBI KIIBKOCTI
cynbdokcadnopy — X11719474. [Ins BcTaHOB-
JICHHS PU3UKY — CyMa Cyibhokcaduiopy i OIHO-
ro OCHOBHOTo MeTtabomity. dakrtop meperBo-
PEHHS ISl MOHITOPUHTY 1 BCTAHOBJICHHS PHU3U-
Ky HECYTT€BHM.

VY nabopaTopHUX JOCTiIKEHHIX 3 BUBYCHHS
aepoOHOi nerpanaii cyiabpokcadiopy B IpyHTI
BCTaHOBJICHO, 1110 Cyib(okcadiop Mae HU3BKY
cTidkicTh (Tsq — 0,08 nui). Tpu ocHOBHI 3HAYY-
mi Merabomitn — X11719474, X11519540,
X11579457 nmnomipHO CTiiKi B TPYHTI.
Cynbdoxcaduop Ta 0OauH 13 3HaUYIIMX MeTa0o-
mitiB — X11579474 criviki 1o ¢oTomizy Ha
MOBEPXHI IPYHTY. YCi TpH METAOOMITH TOMIPHO
HeOe3IeYHl 3a MOKAa3HUKOM «TJIMOWHA Mirparii
0 TPYHTOBOMY MPO(LITION.

[TonboBi mOCTiKEHHS, sIKI OyJIM IPOBEICH] B
pi3HuX KpaiHax €BpoIU, TaKOX JOBENH, IIO0
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receptors and did not inhibit aromatase.
Consequently, sulfoxaflor is unlikely to be an
endocrine disruptor in mammals.

But at the same time, taking into account
the delay in the onset of puberty in F1 males,
which is a marker of antiandrogen action and
the reduction of anogenital distance in
females, it is impossible to exclude with cer-
tainty a disruption of the endocrine system.

Limiting NOAEL in a chronic experiment
for male rats — 1.04 mg/kg and dogs —
I mg/kg. NOAEL for fetal development in
rabbits is 1.3 mg/kg.

7 sulfoxaflor metabolites were identified in
urine and feces. The main metabolites accord-
ing to acute oral toxicity and mutagenic activ-
ity belong to the 4th class of danger.

Based on a limiting NOAEL for male rats
and dogs of 1 mg/kg in a chronic experiment
and a safety factor of 100, the PDD of sulfox-
aflor for humans is 0.01 mg/kg. Taking into
account the toxic effects of sulfoxaflor on the
endocrine and reproductive organs, a modify-
ing reserve factor of 5 was introduced when
justifying the PDD. For humans, the PDD of
sulfoxaflor for humans is recommended and
approved at the level of 0.002 mg/kg.

In agricultural crops, the main metabolites
of sulfoxaflor are X11719474 and
X11721061. Only residual amounts of sul-
foxaflor — X11719474 are determined for
monitoring. To establish the risk — the sum of
sulfoxaflor and one main metabolite. The
conversion factor for risk monitoring and
assessment is insignificant.

In laboratory studies on the aerobic degra-
dation of sulfoxaflor in the soil, it was estab-
lished that sulfoxaflor has low stability (Ts,—
0.08 days). Three main significant metabo-
lites — X11719474, X11519540, X11579457
are moderately stable in soil. Sulfoxaflor and
one of the significant metabolites
X11579474 are resistant to photolysis on the
soil surface. All three metabolites are moder-
ately dangerous according to the “depth of
migration through the soil profile” indicator.

Field studies conducted in various
European countries also proved that sulfox-
aflor is not persistent in the soil (Tsy — up to
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cynbdokcadmop manoctivikuii y rpyHTI (T50 —
10 4 mHIB), TPU OCHOBHHUX METa0OJIITH — BHUCO-
kocTiiiki B IpyHTi (Ts59 — no 90 gniB). 3a cra-
OutbHICcTIO B TpyHTI BianmoBigHo ao JCanlliH
8.8.1.002-98, cynbdokcadiaop HaIeKUTH 110
necTuuAiB 4 Kiacy, Mmetaboiitu — 10 1 Kiacy
HEOE3MEeYHOCT. Y MOJBOBUX YMOBaxX MeTaboIIi-
TH HE HAKOMMYYIOTHCS B IPYHTI.

Metabomni3zm cynbdokcaduopy B MOBEpXHE-
BUX Ta IPYHTOBUX BOJaX aHAJIOTIYHUN MeTado-
J3My pEYOBUHU B IPYHTI. 3a po3paxyHkamu Ts
cyabdokcadiopy B CHUCTEMI «Boja/ocamy —
57,08 must muist Beiei cuctemu, 57,08 qHS ¥y BOAI
Ta 68,63 nus B ocazni. Bignosiguo go JACanlliH
8.8.1.002-98 cynbdokcadiaop Ta OCHOBHI MeTa-
0OMITH 3a MOKAa3HUKOM 'CTaOUIbHICTH y BOA1"
BIJTHOCSITHCS JIO IeCTUIUAIB | Kiacy HeOe3mneu-
HOCTI (BUCOKOCTIMKI y BOJI).

Incextunun Tpanchopm, BI' (a.p. — cymb-
dokcadaop, 500 r/m) BuUmpoOOBYBaBCS B
VYkpaiHi Uit 3aXMCTy MIIEHUL, SYMEHIO 1 Oypsi-
Ky IIYKPOBOTO 3 MaKCHMaJbHOI HOPMOIO BHT-
patu 0,072 xr/ra (HOpMa BUTpaTu mA.p. —
0,036 xr/ra), ogHOpa3o0BO; SIOMYHb 3 MAaKCH-
MajpbHOIO HOpMoto BuTpatu 0,1 kr/ra (HOpma
Butparu 1.p. — 0,05 kr/ra), 1BOpa3oBo; KaITyCTH
3 MakcuMaibHOI HopMmoro Butpatu 0,06 xr/ra
(ropma Butpatu 1.p. — 0,03 xr/ra), ABOpa3zoBo.
OpmauM 13 3aBAaHb OyJ0 OOTPYHTYBAHHS BEJH-
YUH BMICTY 3aJIMIIKOBUX KUIbKOCTEH CyIb(OK-
cadopy B 3epHI MIICHUII Ta SYMEHIO, HACIHHI
Ta omii pinmaky, OypsSKy IIyKpOBOMY, sIOTyKax,
s0Iy4YHOMY COKY Ta KamycTi. [[nst nporo pospa-
XOBaHO O€3MEUHMI PiBEHb BMICTY Cyiab(hokcad-
JIOpY B Xap4OBOMY PAIliOH1, BUXOSYH 3 BEIUYH-
uu oro /1.

3a Bemmmunau J{/1J1, o mopisaroe 0,002 mr/kr,
JOMyCcTUME J000BE HAIXOMKEHHS CYib(o-
kcaduiopy 10 OpraHi3My JIIOAMHU CTaHOBUTH
0,12 mr/poGy. Otxe, 3TiHO 3 TPHUHIUIIAMHA
KOMITJIEKCHOTO TITIEHIYHOTO HOPMYBaHHS IPH-
MyCKAETHCS, 110 3 XapUuOBUM pALlIOHOM MOXKeE
HaiiT 10 70 % pedoBUHU, 1110 BU3HAYAETHCS B
ycix cepemoBuiiax (arMocepHe moBiTps+Boga+
Xap4yoBi MPOAYKTH) [6]. 3 omisimy Ha 1€ po3pa-
XyHKOBE O€3IleYHe HaJXOKCHHS Cyab(hoKca-
¢dropy 3 Xap4oBUM paIiOHOM CTaHOBUTH
0,084 mr/no0y.

Hocnimkeno (akTuaHuii BMICT cylbdokca-
¢dyopy B TIICHHMIN, SYMEHI, PIiMaKy Ta OypsKy
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4 days), the three main metabolites are high-
ly persistent in the soil (Tsy — up to 90 days).
According to the stability in the soil upon
DSanPiN 8.8.1.002-98, sulfoxaflor belongs
to pesticides of the 4th class, metabolites — to
the 1st class of danger. In field conditions,
metabolites do not accumulate in the soil.

The metabolism of sulfoxaflor in surface
and ground waters is similar to the metabo-
lism of the substance in the soil. According
to calculations, the Ts, of sulfoxaflor in the
“water/sediment” system is 57.08 days for
the entire system, 57.08 days in water and
68.63 days in sediment. Upon DSanPiN
8.8.1.002-98, sulfoxaflor and its main
metabolites, according to the “stability in
water” indicator, belong to pesticides of the
Ist danger class (highly stable in water).

Insecticide Transform, WG (active sub-
stance — sulfoxaflor, 500 g/I) was tested in
Ukraine for the protection of wheat, barley,
and sugar beet with a maximum consumption
rate of 0.072 kg/ha (rate of active substance
consumption — 0.036 kg/ha), one time; apple
trees with a maximum consumption rate of
0.1 kg/ha (rate of active substance consump-
tion — 0.05 kg/ha), twice; cabbage with a
maximum consumption rate of 0.06 kg/ha
(rate of active substance consumption —
0.03 kg/ha), twice. One of the tasks was the
substantiation of the sulfoxaflor residual
amounts in wheat and barley grains, rape-
seeds and oil, sugar beetroots, apples, apple
juice and cabbage. For this, a safe level of
sulfoxaflor content in the diet was calculated,
based on the value of its PDD.

At the value of PDD, which is equal to
0.002 mg/kg, the permissible daily intake of
sulfoxaflor to the human body is 0.12 mg/day.
Therefore, according to the principles of
complex hygienic regulation, it is assumed
that up to 70 % of the substance determined
in all environments (atmospheric air+water+
food products) can enter the diet [6]. In view
of this, the estimated safe intake of sulfox-
aflor with food ration is 0.084 mg/day.

The actual content of sulfoxaflor in wheat,
barley, rape and sugar beet in different soil
and climatic zones of Ukraine during two
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I[yKPOBOMY B PI3HUX TI'PYHTOBO-KIIMaTUYHUX
30HaX YKpaiHH TMPOTATOM JIBOX BETeTaIlllHUX
CE30HIB TMpH OJHOPA30BOMY 3aCTOCYBaHHI
1HCeKTUIuay 3 HopMmoto Butparu 0,072 kr/ra ta
0,048 xr/ra BiAmOBiAHO.

Cynbdokcadop BUSBISABCS B KOJOCI TIIIIE-
HUIII B ICHb 00poOKH — 2,1 Mr/KT, Ha 2-i JCHDb —
1,4 mr/xr, 7-it nenp — 0,087 mr/kr 1 13-i qeHb —
mene 0,02 mr/kr micias o0poOku. Y 3epHi ypo-
JKaro MIIeHuI o3umoi (28-i, 37-i Ta 53-i maHi
micas o0poOkm), mmeHuti sipoi (36-i Ta 45-i
TH1 Ticast o0poOku), ssameHto o3umMoro (30-if Ta
35-# mHi micist 00poOKu) Ta saMeHto siporo (35-
i Ta 36-i1 aHi micns 06poOku) OyB BiACYTHIM HE
BHSIBJISIBCS Ha PiBHI MEX1 BUSBICHHS METOIOM
BEPX — 0,01 mr/kr.

Jlitouy pedoBHHY IHCEKTHIIMIY BUSBISIH B
3C€JICHUX CTPyYKax pilaKy B JICHb OOpOOKH —
1,4 mr/xrt, Ha 7-# nenb — 0,21 mr/kr 1 13- geHs —
menme 0,1 mr/kr micas oOpoOku. Y HaciHHI
ypokaro Ta oii pinaky i3 Hporo (27-i, 34-i Ta
52-%t nmHiI micns oO0poOku) cymbdokcadaop He
3HAYMBCS Ha PIBHI MEX1 BHSABICHHS METOIOM
BEPX — 0,05 mr/kr.

Cynbsdoxcadiaop BUSBIABCI B OOTBHUHHI
OypsKy IIyKpOBOTO B JeHh 00poOKH — 3,1 Mr/KT
Ta Ha 7-# aeHb — 0,51 mr/kr micns oopooku. Y
BpOKai KOPEHETUIOIB OYpsKY IIyKpOBOTO (59-11,
72-#1 ta 117-# nHi micast 00po6ku) cynbhorcad-
Jopy OyJIO Ha piBHI MEXi BUSBIICHHS METOJIOM
BEPX — 0,01 mr/kr.

JocmimkenHs (hakTHIHOTO BMICTY CyITb(OKca-
(dnopy B s0IyKax Ta KalyCTi MPOBOAWINCS B
PI3HHUX TPYHTOBO-KJIIMAaTUYHHMX 30HAX YKpaiHU
MPOTATOM OJHOTO BETETALlIHHOTO CE30HY MpH
JIBOPA30BOMY 3aCTOCYBaHH1 3 HOpPMaMH BUTPATH
0,1 xr/ra Ta 0,06 xr/ra BiAmOBi HO.

Cynbdokcadmop 3HaAXOAWBCA B SAOIyKax y
JIeHb MMicIs Apyroi 00pooku — menme 0,1 Mr/kr.
Ha 7, 14, 21 ta 28 100y nirouy peyoBUHY B S0JTy-
Kax He 3a(iKCOBaHO Ha PiBHI MEK1 BUSBIICHHS —
0,05 mr/kr. Y Bpoxai S01yK Ta COKY, OTpUMaHO-
My 3 mux s6mayk (52 ta 96 mHI micas apyroi
00po0Km), cynbhokcadop He BU3HAUABCS.

Jlitouya pedoBrHA IHCEKTHIIMY BUSBIISIIACS B
KaIyCTi B IeHb Apyroi oopooku — 0,21 mr/kr, Ha
8 menp — 0,15 mr/kri 15 gens — menmre 0,1 mr/xr
micas oOpoOku. Ha 22 Ta 28 mni micns apyroi
00poOKM pedyoBrHA Oylia BIICYTHS B KalycCTl Ha
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growing seasons with a one-time application
of the insecticide with a consumption rate of
0.072 kg/ha and 0.048 kg/ha, respectively,
was investigated.

Sulfoxaflor was detected in wheat
spikelets on the day of treatment — 2.1 mg/kg,
on the 2" day — 1.4 mg/kg, on the 7" day —
0.087 mg/kg and on the 13th day — less than
0.02 mg/kg after processing. In the grain of
winter wheat harvest (28", 37" and 53" days
after processing), spring wheat (36™ and 45
days after processing), winter barley (30™
and 35" days after processing ) and spring
barley (35" and 36" days after treatment)
was absent and not detectable at the level of
detection limit by HPLC — 0.01 mg/kg.

The active substance of the insecticide
was detected in green rapeseed pods on the
day of treatment — 1.4 mg/kg, on the 7" day —
0.21 mg/kg and on the 13" day — less than
0.1 mg/kg after treatment. In the seeds of the
crop and rapeseed oil from it (271, 34" and
52" days after treatment), sulfoxaflor was
not detected at the level of detection limit by
HPLC - 0.05 mg/kg.

Sulfoxaflor was found in sugar beet roots
on the day of treatment — 3.1 mg/kg and on
the 71" day — 0.51 mg/kg after treatment. In
the harvest of sugar beet root crops (59,
72" and 117" days after treatment), sulfox-
aflor was at the level of detection limit by
HPLC method — 0.01 mg/kg.

Studies of the actual content of sulfoxaflor
in apples and cabbage were carried out in dif-
ferent soil and climatic zones of Ukraine dur-
ing one growing season with two-time appli-
cation with consumption rates of 0.1 kg/ha
and 0.06 kg/ha, respectively.

Sulfoxaflor was found in apples on the
day after the second treatment — less than
0.1 mg/kg. On the 7, 14, 215t and 28" days,
the active substance in apples was not re-
corded at the level of the detection limit —
0.05 mg/kg. In the harvest of apples and the
juice obtained from these apples (52 and
96 days after the second treatment), sulfox-
aflor was not detected.

The active substance of the insecticide was
detected in cabbage on the second treatment
day —0.21 mg/kg, on the 8th day — 0.15 mg/kg
and on the 15" day — less than 0.1 mg/kg after
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piBHI Mexi BusiBieHHs metogom BEPX — 0,05
Mr/kr. Y Bpoxai kamyctu (37 ta 97 mHi mics
00poOku) cynbdorcadop He PiKCyBaBcs.

Junamika po3nany cyiabhoxcaduopy B mie-
HUIIl 03UMIH, PiMaKy Ta KamyCTi MpUBeJcHa Ha
puc. 1.

B €C nmns cymbdoxcadmopy BCTaHOBIECHI
TaKi BEJIMYMHA MAaKCUMAJIbHO JOMYCTUMHUX PiB-
HiB (MRL), mr/kr: 3epuo nmenuui — 0,2, 3epHO

25

treatment. On the 22" and 28" days after the
second treatment, the substance was absent in
the cabbage at the level of the limit of detec-
tion by the HPLC method — 0.05 mg/kg.
Sulfoxaflor was not detected in the cabbage
crop (37 and 97 days after treatment).

The dynamics of the breakdown of sulfox-
aflor in winter wheat, rapeseed and cabbage
is shown in fig. 1.

Puc. 1. lunamika po3nany cyias¢ho-
kcaopy B MIICHUII O3UMIil 4,
pimaxy m Ta KamycTi A.

Fig. 1. Dynamics of sulfoxaflor

mr/kr / mg/kg

decay in winter wheat ¢, rapeseed m
and cabbage A.

nob6a / day

ssamento — 0,6, 6ypsik mykposuii — 0,01 (Ha piBHI
MEXI1 KUTbKICHOTO BU3HAUEHHS ), HACIHHS PiltaKy —
0,15, s6myka ta xkanmycra — 0,4.

Ha mizmcraBi TOKCUKOJIOTO-TITI€EHIYHOL OIIHKHA
npenapaty Tpancdopm, BI' ta nirodoi peuoBu-
HU, PEe3YJIbTaTiB JOCIIIKEHb BMICTY CYJIb(o-
Kcaduiopy B 3€pHI MIIICHHUIIl Ta SYMEHIO, HACIHHI
Ta oii pinmaky, OypsKy IyKpOBOMY, sIOITyKax,
S0Iy4YHOMY COKY Ta KaIlyCTi, a TaKoX Kepylo-
YUCh TPUUHATUMH B TPAKTHUIl TITI€EHIYHOTO
HOPMYBaHHS METOIAWYHUMH MiIXOAaMH, PEKO-
MEHJIOBAaHO Ta 3aTBEpPIKEHO BenuuuHu M/IP
cynbhokcadiopy, skl HaBeeHO B Ta0M. 2.

VY pasi JoTpUMaHHsI 3a3HAYEHUX TITIEHIIHUX
HOPMATHUBIB BIJMOBITHO /10 [6] MOXIHBE 1000-
B€ HAJXOKEHHS Cylb(pokcadopy 13 XapuoBu-
MU MPOIYyKTaMU 31 3€pHA MIICHMIII Ta SYMEHIO,
pinakoBoOi oiii, IyKpy, sOIyK, sIOTy4HOTO COKY
Ta Kanyctu. Bono cranoButs 84,9 % Bix piBHS
0€3MeYHOr0 HaJAXOKEHHS 3 XapuoOBUM pallio-
HOM (58,6 % Big HOro JOMyCTUMOTO T0OOBOTO
HaJXO/KeHHs). Po3momisn 3a XapuoBUMH TpO-
IOyKTaMH MpPEeJCTaBICHUN Ha puc. 2.

BcTranoBneHo TepMiHU O4iKyBaHHS 10 300py
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In the EU, the following maximum per-
missible levels (MRLs) for sulfoxaflor,
mg/kg, have been established: wheat grain —
0.2, barley grain — 0.6, sugar beet — 0.01 (at
the limit of quantification), rapeseed — 0, 15,
apples and cabbage — 0.4.

Based on the toxicological and hygienic
evaluation of the drug Transform, WG and
the active substance, the results of studies of
the content of sulfoxaflor in wheat and barley
grains, rapeseed and oil, sugar beet, apples,
apple juice and cabbage, as well as being
guided by the methodological approaches
adopted in the practice of hygienic regula-
tion, recommended and approved MRLs val-
ues of sulfoxaflor, which are given in tabl. 2.

In the case of compliance with the speci-
fied hygienic standards in accordance with
[6], daily intake of sulfoxaflor with food
products from wheat and barley grain, rape-
seed oil, sugar, apples, apple juice and cab-
bage is possible. It is 84.9 % of the level of
safe intake with food ration (58.6 % of its
permissible daily intake). The distribution by
food products is presented in fig. 2.
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Ta0muug 2

MaxkcuMmaibHo aonyctumi pisuai (MP) 3anumkoBux KijibKkocTei cyiabporcadaopy
Ta MexXi iioro kiibkicHoro Busnadennsi (MKB) y 3epni xai0HuX 31aKiB, HaciHHI Ta oJii pinaxy,
OypsAKy HYKpOBOMY, A0IyKax i A0Jy4YHOMY COKY Ta KamycTi

Table 2

Maximum permissible levels (MPLs) of residual amounts of sulfoxaflor and limits
of its quantitative determination (LQD) in grain of bread cereals, seeds and oil of rapeseed,
sugar beet, apples and apple juice and cabbage

Haspa 00’exra / Name of the object | M/P, mr/kr / MRLSs, mg/kg DI:HQCII; :;f;:’i;ﬁiﬁiﬁ” D:nrgkrg/

3epHoO X.Hi6HI/IX 37IaKOBHX KYyJIBTYp / 0.2 0,02
Grain of bread cereal crops

Pimak (macinns) / Rapeseed (seed) 0,15 0,1
Pimak (omist) / Rapeseed (oil) He norpelye / doesn’t need 0,1
Bypsik nykposuii / Sugar beet 0,02 0,02
Slonyka / Apples 0,2 0,1
SA6myunnii cik / Apple Juice 0,01 0,01
Kamycra / Cabbage 0,2 0,1

Iyxop; 0,83 %
Kanycra ; / Sugar; 0,83 %
12,50 % / il

e

OOOOOOOO
%WW oo‘o’:’:‘ozo’o’:’s::f‘f“«n“
A BB 0“

N SUKBEIIAS
Y e
L R
q6mvey AR
101y HUH CiK; “‘M‘
8,58 % /
Apples and
apple juice;
8,58 %

BPOYXKAIO XJIIOHUX 37IaKOBUX KYJABTYp (ITIIIICHUIIS,
sTAMiHB) — 28 IHIB, pinaky — 27, OypsKy I[yKpo-
Boro — 13, si6myk — 14, xammyctu — 15 nHiB.

BuxopucToByroun ozmepikaHi JaHi HaTypHUX
JOCIIIDKCHh Ta PIBHAHHS KIHETUKH TMEPIIOTO
nopaaky [24-26], po3paxoBaHO KOHCTaHTY
mBuAKoCTI posmany (k) Ta mepiox HamiBpo3ma-
ny (Tsq) cynedhokcadaopy s neHHI, pinaxky
1 KamyCcTH Ta OILIHEHO 32 TOKa3HUKOM CTIHKOCTI
Y BEreTyIUUX CUIBCHKOTOCHOAAPCHKUX KYJIBTY-
pax Ta CUIbCHKOTOCTIONAPCHKiil CHPOBHHI 3T1THO
3 JICanlliH 8.8.1.002-98 (Tabm. 3).
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Puc. 2. Po3nonin HagxomKeHHs
cynbdokcadopy i3 XapaoBUMHU
INPOAYKTAaMH BiJl AOIYCTHMOTO
J000BOTO HAJIXOIKCHHS.

5L
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Fig. 2. Distribution of intake of
sulfoxaflor with food products
from the permissible daily
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36,70 % /

Wheat and

barley grain

products 36,70
%

The waiting periods for the harvest of
grain crops (wheat, barley) have been estab-
lished: 28 days, rapeseed — 27, sugar beet —
13, apples — 14, cabbage — 15 days.

Using the data obtained from field studies
and first-order kinetics equations [24-26], the
decay rate constant (k) and the half-life (T5,) of
sulfoxaflor were calculated for wheat, rape-
seed, and cabbage, and were evaluated accord-
ing to the stability index in growing agricultur-
al crops and agricultural raw materials accord-
ing to DSanPiN 8.8.1.002-98 (tabl. 3).
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Tabmura 3
IMoka3HuKkyM MBUIAKOCTI Aerpaaamii Ta Kjiac He0e3MeYHOCTI
Table 3
Degradation rate indicators and hazard class
Knac Hede3neu-
HOCTI 3rigHo 3
JCanlliH
k, noda! / Ts, 1062 / 8.8.1.002-98 /
= X 2 9 509
Kyaerypa / Culture Y=af R k, day’! Tsg, day Danger class
according to
DSanPiN
8.8.1.002-98
[Menuns / Wheat | y = 2,148e037% 0,97 0,37 2 4
Pinak / Rapeseed | y = 1,209¢02% 0,96 0,20 3 4
Kanycra / Rapeseed | y = 0,213¢°0-04 0,99 0,04 17 2

PozpaxoBani mepiogn HamiBpo3smanxy (Tsg)
CTAHOBJIATH JUIS MIICHUIl — 2 100H, pinaky — 3,
karmyct — 17 nmi6. OnepskaHi JaHi T03BOJISIOThH
BigHecTH cynb(]okcadaop BIAMOBIIHO IO
I'rieniunoi KiTacudikamii IECTUIIHUIIB 3a CTYTIC-
HeM HeOe3neunocTi (JICanlliH 8.8.1.002-98) 3a
MOKa3HUKOM «CTIHKICTh Yy BETETYIOUHX CliIb-
CHKOTOCTIOIAPCHKUX KYIBTYPaxX Ta CLILCHKOTOC-
MOJAPCHKINA CHPOBUHD) JIJIsl KAITyCTH — JI0 2 KJIacy
HEOE3MEeYHOCTI, IICHHMIII Ta PIlmaKy — 10 4 KJacy
HEOE3MEeYHOCTI.

VIMOBIpHY KOHLEHTpaLilo cyIbdorcadIopy
B CLIBCHKOTOCTIONAPCHKUX KYJIBTypax y pPEKo-
MEHJIOBaHUU TEPMiH OYiKyBaHHS 10 300py BpoO-
)aro OyJI0 po3paxoBaHO IS KamyCcTH (OCKUTBKA
JUTS THIIAX KyJABTYP 3aJHIIKOBI KUIBKOCTI JifO-
4ol pPEYOBHMHU B Tiepioa 300py BpOXKam HE
BHSIBJICH1) 332 HACTYIHOIO (hOPMYIIOIO Ta TOPIB-
HSIHO 3 (DAKTHYHO OTPUMAHOIO:

C,= C, I™

ne C;— BMICT pEYOBHUHU B TIEPI0O 4acy, MI/KT;

Cy — BMICT pEYOBHHH B IPYHTI, MI/KT;

K — xoHCTaHTa MBHUIKOCTI po3masy;

t — gac, 100a;

|1 — ocHOBa HatypansHOTO Jorapudma (2,73).

3TiIHO 3 pO3paxXyHKOBUMHU JAaHUMHU KUITBKICTh
cynbdokcadiopy, sika Moxke OyTH B KamycTi Ha
15 moGy micist 0OpoOKu (BCTAHOBICHHUH CTPOK
O4iKyBaHHS 110 300py BpOKaro), MOBUHHA CTa-
HOBUTH 0,11 MI/KT, 32 pe3yapraraMu MOJLOBUX
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The calculated half-life (Ts) is 2 days for
wheat, 3 days for rape, and 17 days for cab-
bage. Upon the hygienic classification of
pesticides and the degree of danger
(DSanPiN 8.8.1.002-98) according to the
indicator “persistence in growing agricultur-
al crops and agricultural raw materials”, sul-
foxaflor can be assigned to the 2™ class of
danger for cabbage, wheat and rapeseed — to
the 4" class of danger.

The probable concentration of sulfoxaflor
in agricultural crops during the recommend-
ed waiting period before harvesting was cal-
culated for cabbage (since for other crops,
residual amounts of the active substance dur-
ing the harvest period were not detected)
according to the following formula and com-
pared with the actually obtained:

Ct = CO l_kt

where C, — substance content in the time
period, mg/kg;

C, — substance content in soil, mg/kg;

K — decay rate constant;

t — time, day;

1 — the base of the natural logarithm (2,73).

According to calculated data, the amount
of sulfoxaflor that can be in cabbage 15 days
after processing (the set waiting period
before harvesting) should be 0.11 mg/kg, in
appliance with the results of field research, it
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nociipkenb — menie 0,1 mr/kr. J[ani BenuunHu
HE TMEPEBUINYIOTh BCTAHOBJIICHUM Tiri€HIYHUN
HOpMAaTHB 11 Karmyctd — 0,2 MI/Kr.

TakuM YHWHOM, pO3paxyHKOBa BeIUYHHA
3aJIMIIKOBUX KIUIBKOCTEH [il0401 PEYOBHHHU B
KaIycTi TOBHICTIO BiJNOBI/a€ €KCIIEPUMEH-
TalIbHUM JAaHUM Ta BCTAHOBIIEHOMY TEPMIiHY
OYIKyBaHHS 110 300py BpOXKaro, a TAKOXK Mij-
TBEP/KY€E JOLUUIBHICTh 3aCTOCYBAHHS PIBHSIHHS
KIHETUKH MEPIIOT0 MOPSAKY Ul OIL[iHKHU IIBH/I-
KOCTI1 po3may cyiabdokcadiaopy B H0CTiKyBa-
HUX KYyJTbTypax.

[IpoBeneno obrpynryBanns enuunH OBPB
cynbhokcadaopy B MOBITpI poOOUOi 30HU Ta
arMOC(epHOMY TOBITPI HACEJIIEHUX TEPUTOPIi
[6, 13-15]. dna po3paxyHky Bennuunu OBPB
cynbhokcadaopy B MOBITpi poOOUOi 30HH BUKO-
pHUCTaHI MapaMeTpu WOTo TOCTPOi TOKCHYHOCTI
3a MepopaIbHOTO, AEPMATBHOTO Ta THTAISAIIHO-
TO HaJIXO/DKEHHS 0 OPraHI3My Ta pO3paxyHKOBa
MOPOTOBa KOHIEHTPALlIS IS MiA0CTITHIUX TBa-
PHUH 32 XPOHIYHOTO 1HTaJISIIHHOTO BIUTUBY. Peko-
MEHJIOBaHO 1 3aTBepmkeHo Bemmuuay OBPB cymb-
¢doxcadropy B moBiTpi poOO40Oi 30HM Ha PIBHI
0,5 mr/m® (MKB meronom BEPX — 0,25 mr/v?).

s pospaxynky BenumuuHu OBPB cynbdo-
kcaopy B aTMOC(pEpHOMY MOBITPI HACETEHUX
MICIIb BUKOPUCTAHO KOPEJSIIMHI 3B'S3KH MIXK
I'JIK XiMi4HMX pEYOBHH IJIsi aTMOC(HEpPHOTO
noBitps Ta ['IK mns moBiTps poGodoi 30HH,
Benmunnu JI /15 1 JIKs,. 3aTBepmxeHo Benuuuny
OBPB cynbdoxcadnopy B armochepHOMy
HOBITpi HaceneHux micup Ha pisai 0,0006 Mr/m?
(MKB metonom BEPX — 0,0005 mr/m?).

OOrpyHTYBaHHS IPaHUYHO JOMYCTUMOI KOH-
neHTpaiii cyabhokcadaopy y Boai BOIOHM Toc-
MOJIAPCHKO-TTUTHOTO Ta KYJIBTYPHO-TIOOYTOBOTO
MPU3HAUEHHS 3IIMCHIOBAIM 32 TaKUMH OCHOB-
HHUMU Hanpsmkamu [6, 16, 17]: BUBUeHHS BIUIU-
By Jif040i PEYOBMHU HAa OPTaHONCNTHYHI BIa-
CTUBOCTI BOAM Ta 3arajbHUN CaHITapHUH
pPEXUM BOJOIM, BHU3HAYEHHS MAaKCHMAaJIbHO
HE/II0u01 KOHIIEHTpallii y BOII 3a CaHITapHO-
TOKCHKOJIOTTYHOIO 03HAKOKO HIKIJTMBOCTI.

[ToporoBa koHIIEHTpaIlisl 32 BIUIUBOM CYJIb-
(oxcadropy Ha 3anax gopisHioe 11,8 Mr/nm’, a
Ha KOJIbOPOBICTh Ta KaJaMYyTHICTh PEUOBHUHH —
nonan 500 mr/am® (Mexka po3dMHHOCTI).
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should be less than 0.1 mg/kg. These values
do not exceed the established hygienic stan-
dard for cabbage — 0.2 mg/kg.

Hence, the calculated value of the residual
amounts of the active substance in cabbage
fully corresponds to the experimental data
and the set waiting period before harvesting,
and also confirms the feasibility of using the
first-order kinetics equation to estimate the
rate of sulfoxaflor decay in the studied cul-
tures.

The substantiation of the values of the
SSELs of sulfoxaflor in the air of the work-
ing area and the atmospheric air of populated
areas was carried out [6, 13-15]. To calculate
the SSELs of sulfoxaflor in the air of the
working area, the parameters of its acute tox-
icity for oral, dermal, and inhalation expo-
sure to the body and the estimated threshold
concentration for experimental animals of
chronic inhalation exposure were used. It is
recommended and approved the value of the
SSELs of sulfoxaflor in the air of the work-
ing area at the level of 0.5 mg/m? (LQ by the
HPLC method — 0.25 mg/m?).

To calculate the SSELs value of sulfox-
aflor in the atmospheric air of populated
areas, correlations were used between the
MPC of chemicals for atmospheric air and the
MPC for the air of the working area, the val-
ues of LDs, and LCs,. The SSELs value of
sulfoxaflor in the atmospheric air of populat-
ed areas was approved at the level of 0.0006
mg/m* (LQ by HPLC — 0.0005 mg/m>).

The substantiation of the maximum per-
missible concentration of sulfoxaflor in the
water of water bodies for economic, drinking
and cultural and domestic purposes was car-
ried out in the following main directions
[6, 16, 17]: study of the effect of the active
substance on the organoleptic properties of
water and the general sanitary regime of water
bodies, determination of the maximum inac-
tive concentration in water according to a san-
itary and toxicological sign of harmfulness.

The threshold concentration for the effect
of sulfoxaflor on the smell is 11.8 mg/dm’,
and on the color and turbidity of the substan-
ce — more than 500 mg/dm? (solubility limit).
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IToporosa koHIeHTpAIllis cynbdokcadiopy 3a
BIUTMBOM Ha 3/[aTHICTh BOJIHUX PO3YMHIB [0
niHoyTBOpeHHs popiBHioe 11,8 mr/nm’. Takum
YHHOM, TIOPOTOBOIO KOHIICHTPAIIIEIO 32 BIUTUBOM
Ha OPraHOJENTHUYHI BIACTHBOCTI BOAU € KOH-
eHTpanis cynb(okcaduopy Ha pisai 11,8 /oM.

Jlis OLIHKM BIUTUBY cyhabdokcadmopy Ha
3arajbHUM CaHITapHUI PEXUM BOIOIM BHBUYAIH
XapakTep Ta IHTEHCHBHICTh O10XIMIYHOTO CIIO-
xuBaHHs kucHIO (BCK) — sx Haitbinbm 3Hagy-
IIOT0 MOKa3HMKA 3/1aTHOCTI BOAOWMH JIO0 CaMo-
OUYHWINEHHS BiJ OPraHidYHOTO 3a0pyIHEHHS,
BMICT PO3YMHEHOTO KUCHIO, CTaH MPOLIECIB aMO-
Hiikarii Ta HiTpu@ikamii a30TOBMICHUX Opra-
HIYHUX peuoBHWH, peakmito (pH) BogHOTO Ccepe-
JOBUIIA, JWHAMIKY PO3BHUTKY 1 BIIMHUpAHHSA
BOIHOI canpodiTHOT MikpodopH.

JlocnmikeHHST TIPOBOIUIIUCH 3 CyIb(oKca-
¢mnopom y konmenTpauisx — 0,1 mr/mm®, 0,01
mr/am® 1 0,001 mr/om?. 1ls pedoBuHa B ycix
BapianTax npurHiuye nporecu BCK; a ii mopo-
roBa KOHIIEHTpAIisl 00 BIUIMBY Ha MPOLIECH
BCK cranosuna 0,01 mr/mv’. Bius cynb(ok-
caopy Ha BMICT PO3UMHEHOTO KHUCHIO y BOI
BO/IONM OyB HE3HAauYHUM. BMICT pedoBWHH Ha
pieai 0,01 Mr/nM® Moke OyTH NPUHHATHIL K
MOPOTOBa KOHIIEHTPAIIiS 3a BIUIMBOM Ha IMPOIIE-
cu aMmoHidikamii Ta HiTpudikamii. Cynshokco-
¢op He BIMBaB Ha pH BOmHOTO cepenoBuIIa.
Pesymbratt MIKpOOI10JOTIYHUX JOCIIKEHD
nokaszamy, mo koHnentpamis 0,01 mr/zm® e
IIOPOTOBOI0 32 BIUIMBOM [JaHOI PEYOBMHHU HaA
IUHAMIKYy PO3BUTKY Ta BIIMHpPAaHHS BOJHOL
canpogitHoi Mikpoduopu. Takum YHUHOM,
MMOPOTOBOIO KOHIICHTpAIE€ cyiabpokcadopy
3a BIUIMBOM Ha 3arajbHUI CaHITapHUI PEeXUM
BoOiM € — 0,01 Mr/mv>.

[Tix gac po3paxyHKy MaKCUMaIbHO HEAIFOUOT
KOHIICHTpaIIii cynb(orcaduiopy y Boai 3a caHi-
TapHO-TOKCUKOJIOTTYHOKO O3HAKOIO IIKIJJTHBOCTI
Buxomwm 3 Beinwmanan woro J1JIJ] — 0,002 mr/xkr,
MacH Tija JroauHu — 60 KT, cepeaHb01000BOT0
CHOXUBaHHS BoAM Ha piBHI 3 miTpiB 1 10 % Bix
JOIyCTUMOTO JOOOBOTO HAIXOPKCHHS PEUOBU-
HU JI0 OpTaHi3My JIFOAUHU 3 BOJIOIO BIAMOBIIHO
710 OCHOBHHX TIOJIO’KEHB [ 17]. V pesynbrari po3-
paxyHKIB OJIEpKalld BEIMYMHY MAaKCHUMAaJbHO
HEJIF0U0i KOHIIEHTparii cynbdorcadmopy Ha
piBHi 0,004 mr/mm>.
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The threshold concentration of sulfoxaflor
in terms of the effect on the foaming ability
of aqueous solutions is 11.8 mg/dm?.
Thereby, the threshold concentration for
influencing the organoleptic properties of
water is the concentration of sulfoxaflor at
the level of 11.8 mg/dm?.

To assess the effect of sulfoxaflor on the
general sanitary regime of water bodies, the
character and intensity of biochemical oxy-
gen demand (BOD) were studied —as the
most significant indicator of the water body
ability to self-clean from organic pollution,
the content of dissolved oxygen, the state of
ammonification and nitrification processes
for nitrogen-containing organic substances,
the reaction (pH) of water environment,
dynamics of aquatic saprophytic microflora’s
development and death.

Studies were conducted with sulfoxaflor in
concentrations of 0.1 mg/dm?, 0.01 mg/dm?
and 0.001 mg/dm?>. This substance suppresses
BOD processes in all variants; and its thresh-
old concentration in relation to the impact on
BOD processes was 0.01 mg/dm?. The influ-
ence of sulfoxaflor on the dissolved oxygen
content in the water of reservoirs was insignif-
icant. The content of the substance at the level
of 0.01 mg/dm?® can be taken as a threshold
concentration for the effect on the processes of
ammonification and nitrification. Sulfoxaflor
did not affect the pH of the water environ-
ment. The results of microbiological studies
showed that the concentration of 0.01 mg/dm?
is the threshold for the effect of this substance
on the dynamics of development and death of
aquatic saprophytic microflora. Thus, the
threshold concentration of sulfoxaflor in terms
of impact on the general sanitary regime of
water bodies is 0.01 mg/dm?>.

During the calculation of the maximum
ineffective concentration of sulfoxaflor in
water according to sanitary and toxicological
signs of harmfulness, it was based on the
value of its PDD — 0.002 mg/kg, human body
weight — 60 kg, average daily water con-
sumption at the level of 3 liters and 10% of
the permissible daily intake of the substance
into the body person with water in accor-
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Ha nmizncraBi moporoBux 1 miamnoporoBoro pis-
HIB, BCTAHOBJICHUX 32 OCHOBHUMH IMOKa3HHUKa-
MU UIKIJUIMBOCTI, IMPOBEIEHO OOIPYHTYBAaHHS
I'/IK cynbdokcadnopy y Boal BOAOHM rocmo-
JApChKO-MIUTHOTO Ta KYJIbTYPHO-IIOOYTOBOTO
MpU3HAYEHHs. AHAJI3 JaHUX T03BOJIUB 3pOOUTH
BHUCHOBOK: JIIMITYIOUOI0 O3HAKOIO HECIPUSITIU-
BO1 Aii cynbdokcadaopy € caHITapHO-TOKCHKO-
noriyHa. B sxocti I'JIK cynehokcadnopy y Boai
BOJIOMM TOCIONAPCHKO-MTUTHOTO Ta KYyJIBTYpPHO-
MoOyTOBOTO TPHU3HAYEHHS PEKOMEHJIOBAHO 1
sarBepokeHo BenmumuuHy 0,004 wmr/mv®  (orimi-
TylOua O3HaKa IIKIJTMBOCTI — 3arajlbHOCaHITap-
Ha). Mexxa Horo KiJIbKICHOTO BU3HAYEHHSI y BOJI
metonom BEPX cranoButs 0,002 mr/mm>.

Cynbdokcadop 3a MOKa3HUKOM «CTAOUIb-
HICTh y TPYHT1» BITHOCUTBCS 10 MECTUIIUIIB 4-
ro Kjacy HeOe3ne4yHocTi. Tpu OCHOBHI MeTabo-
JITH € BHUCOKOCTIMKMMM B IPYHTI, MOMIPHO
HeOe3MeYHNMH 3a MOKa3HUKOM «IJTHOWHA Mirpa-
1ii MO IPYHTOBOMY MNpOQuI0» 1 HE HAKONU-
4yl0Tbcs B IpyHTI. OTxe, Oyn0 po3paxoBaHo i
OOIPYHTOBAHO BEJIMYMHHU OPIEHTOBHOI JOIYCTH-
MO1 KOHIIEHTpalli cyabdokcadiaopy B IPyHTI 3
BUKOPUCTAHHAM MIHIMAJIbHOI BEJIMYUHU HOTO
MJIP y Oypsiky mykpoBomy — 0,02 mr/kr [19].

BpaxoByroun CTIHKICTh Y IPYHTI MeTaloIIi-
TiB cynbpokcadiaopy, BBOAWIN KOE(ILIEHT
3armacy — 2 1 MONpaBKy Ha METa0OJI3M 10401
pedoBuHM — 1. TakuMm 4MHOM, 3 ypaxyBaHHSAM
koedilieHTa 3amacy — 3 Oyna pekoMeHJoBaHa
OJK cynbdoxcaduopy B TIpyHTI Ha piBHI
0,14 mr/kr. Mexa KIJbKICHOTO BH3HAYE€HHS
metonom BEPX cranoButs 0,05 Mr/kr, mo
3aTBEPKEHO O(PIIiiHO.

BuxopuctoBytoun OTpUMaHi JaHI HaTypHUX
JOCITIKEHb Ha OypsKY IIyKpOBOMY Ta PIBHSHHS
KIHETHKH TepuIoro nopsaky [24, 25], pospaxo-
BaHO KOHCTaHTy WIBHUAKOCTI posmany (k) ta
nepiog HamiBposnany (Tsg) cynbdokcadiopy B
IPYHT1 (YOpHO3E€M THUIOBUU MaJIOTyMYCHH,
rymyc — 3,9, pH — 6,8)

Junamika posnany cyiabpokcadiopy B IpyH-
Tl MIpe/ICTaBJIeHa Ha puc. 3.

Po3spaxoBanuii  mepiog  HamiBpo3mangy
(Tsonomosuit) CTAHOBUTH 4 100M, IO J103BOJISIE
BiHeCTH cyabdokcaduop BianosigHo a0 [i-
rieHIYHOT Kiacu@ikalii NeCTUIUAIB 3a CTyIe-
Hem HeOesneunocti ([ICanlliH 8.8.1.002-98),
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dance with the main provisions [17]. As a
result of the calculations, the maximum inef-
fective concentration of sulfoxaflor was
obtained at the level of 0.004 mg/dm?.

On the basis of the threshold and sub-
threshold levels established according to the
main indicators of harmfulness, the substanti-
ation of the MPC of sulfoxaflor in the water
of reservoirs for economic, drinking, cultural
and domestic purposes was carried out. The
analysis of the data allowed us to draw a con-
clusion: the limiting feature of the adverse
effect of sulfoxaflor is sanitary and toxicolog-
ical. The value of 0.004 mg/dm? is recom-
mended and approved as the MPC of sulfox-
aflor in water bodies for economic, drinking
and cultural and household purposes (the lim-
iting sign of harmfulness is general sanitary).
The limit of its quantitative determination in
water by the HPLC method is 0.002 mg/dm?.

According to the indicator “stability in the
soil”, sulfoxaflor belongs to pesticides of the
4™ class of danger. The three main metabo-
lites are highly stable in soil, moderately haz-
ardous according to the “depth of migration
through the soil profile” indicator and do not
accumulate in soil. Therefore, the estimated
permissible concentration of sulfoxaflor in
the soil was calculated and substantiated
using the minimum value of its MPLs in
sugar beet — 0.02 mg/kg [19].

Taking into account the stability of sulfox-
aflor metabolites in the soil, a reserve factor
of 2 and a correction for the metabolism of
the active substance of 1 were introduced.
Thus, taking into account the reserve factor
of 3, the recommended TPC of sulfoxaflor in
soil was 0.14 mg/kg. The limit of quantita-
tive determination by HPLC is 0.05 mg/kg,
which is officially approved.

Using the data obtained from field studies
on sugar beet and first-order kinetics equa-
tions [24, 25], the decay rate constant (k) and
the half-life (Ts,) of sulfoxaflor in soil (typi-
cal low-humus chernozem, humus — 3.9, pH
— 6.8). The dynamics of the sulfoxaflor decay
in the soil is presented in fig. 3.

The calculated half-life (T geq) 18 4 days,
which allows us to assign sulfoxaflor, in accor-
dance with the hygienic classification of pesti-
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3a TMOKa3HUKOM «CTaOUTBHICTh y TPYHTI» JIA
Oypska IyKpoBoro a0 4 Kiiacy HeOe3NMeYHOCTI
(manmocTiiikux). OTpuMaHi 1aHi 100pe KOpelto-
IOTHCSA 3 JIITEpaTyPHUMH.

[Tonepenns oriHka HEOE3MEKHN BILTUBY CYIIb-
(doxcadopy Ha CLITHCHKOTOCIIONAPCHKUX POOIT-
HUKIB, [0 OTO 3aCTOCOBYIOTh, 3aCBIIUYE, IO
pEYOBMHA Ma€ IOCTATHIO BHOIPKOBICTH il
(KB cknaB > 4274, KBi — > 732), T006TO
MakcuMallbHa e()eKTHBHA HOpMa HOTO BUTpATH
B COTHI pa3iB HMKYa 3a CEpEeIHi JO3M Ta KOH-
[EHTpAIli] MpH TOTaIaHHI PEYOBUHU Ha MIKIpY 1
gepe3 AUXaibHI MIISTXH.

IIpoBeneni mociimkeHHsT HEOS3MEKH BILUIUBY
npenapary Tpancdopm, BI' Ha cimbchkorocmo-
JTapChKUX POOITHUKIB 1 HACENIEHHS B TEpiof] Ta
micas Horo 3acTocyBaHHS (IITaHTOBE OOMpHC-
KyBaHHS OypsIKy I[yKpOBOTO 3 HOPMOIO BUTpPATH
0,072 xr/ra — po6ouoi piguau 300 n/ra, BEHTH-
JSATOpHE OOMPHUCKYBaHHS sIONyHb 3 HOPMOIO
Butparu 0,1 xr/ra — po6odoi piguau 1000 51/ra).
OpnepxaHi pe3yJabTaTd MOKa3ajy, IO B MOBITPI
30HM JMXaHHS 3alpaBHUKA 1 TPAKTOPUCTA, B
MOBITP1 30HM MOXKJIMBOTO 3HECEHHS aepO30JIIO
npenapaty Ha Bifctadi 300 M Bix MeXIi TIISTHKHA
(mTaHroBEe OOMPHCKYBaHHS) Ta Ha BiJCTaHI
500 M Big Mexi IUISHKH (BEHTUISATOPHE
OoOMpHUCKyBaHHs) Mg 4ac oOpoOkm, depe3 1
ronuny, 3 1 7 mi0 micas oOMpUCKYyBaHHS CYJIb-
doxkcadiop He BUABIABCA (MeXa BHSBICHHS
cynbdoxrcadpnopy meronom BEPX y moitpi
po6ouoi 30am — 0,1 Mr/m°, B armocepHOMY
noBiTpi — 0,0002 mr/m?®). ¥V rpyHTi 06p06IEHO]
TIJSTHKA TICIS IITAHTOBOTO OOMPUCKYBaHHS
BMicT cynbdokcadmopy depe3 2 mobu micis
00poOku ctaHoBuB 0,052 MI/KT Tipu BeJIMYMHI
OIK — 0,14 wmr/kr, a gepe3 7 mi6 — meHIe
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Puc. 3. /lunamika po3nany cynsgpokcadopy B
IPYHTI.

Fig. 3. Dynamics of sulfoxaflor decay in the
soil.

cides by degree of danger (DSanPiN
8.8.1.002-98), according to the indicator “sta-
bility in the soil” for sugar beet, to the 4th class
of danger (low resistance). The obtained data
are well correlated with the literature data.

A preliminary assessment of exposure
danger to sulfoxaflor on agricultural workers
who use it, proves that the substance has a
sufficient selectivity of action (SACd was
> 4274, SACi—> 732), that is, the maximum
effective rate of its consumption is hundreds
of times lower than the average doses and
concentrations at the entrance substances on
the skin and through the respiratory tract.

Conducted studying the dangerous effect
of the drug Transform, WG on agricultural
workers and the population during and after
its application (rod spraying of sugar beets
with a rate of consumption of 0.072 kg/ha —
working fluid of 300 1/ha, fan spraying of
apple trees with a rate of consumption of
0.1 kg/ha — working fluid 1000 1/ha). The
obtained results showed that in the air of
refueler and the tractor drivers’ breathing
zone, in the working area of possible aerosol
release of the drug at a distance of 300 m
from the boundary of the site (bar spraying)
and at a distance of 500 m from the boundary
of the site (fan spraying) during processing,
after 1 hour, 3 and 7 days after spraying, sul-
foxaflor was not detected (the detection limit
of sulfoxaflor by HPLC in the air of the
working area is 0.1 mg/m?, in atmospheric
air — 0.0002 mg/m?). In the soil of the treated
area after rod spraying, the content of sulfox-
aflor 2 days after treatment was 0.052 mg/kg
with an ODK value of 0.14 mg/kg, and after
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0,05 mr/kr. [licns BeHTHIATOPHOI OOpPOOKH B
IpyHTI 00poOsieHoi AUIAHKM uyepe3 3 Ta 7 1ib
micias oOnpHUCKyBaHHs cylbdokcadiaop He 3Ha-
YUBCS Ha PIBHI MEX1 BUSBJICHHS METOJIOM
BEPX — 0,025 mr/kr.

Bignmosigao mo MP 8.8.1.4-162-2009 [22] 1
PE3yIBTATIB JOCIIKEHb PO3PAXOBAHO MOXKIINBI
eKCIIO3MIIIHI 1Hransiial (i) ta nepmanbHi
() mo3u (Mr a.p./Kr Macu Tisia), ikl BILUTUBAIU
Ha poOITHHUKIB, 3aHATHX 3aCTOCYBAaHHSIM 1HCEK-
TULUIY MPOTATOM poO0Y0i 3MiHM (4 TOIUHM);
OOIPYHTOBAHO OPIEHTOBHI JOIYCTUMI IHTaJsI-
uiini (1) ra nepmansui (JA/1x) no3u cynsdo-
kcadopy /uist poOITHUKIB (MT J1.p./KT' Macu Tijia
B aenb). JJi = 0,1 ta AJIn = 0,2. Pe3ynbraru
MOPIBHIHHS MOXKJIMBUX €KCHO3MUIIITHUX 1 Op1€H-
TOBHO JOIYCTUMHX 03 CBiIUaTh, M0 Koediri-
€HTH Ta 1HJEKC HeOe3NeKH (PU3UKY) KOMIUIEKC-
HOTO BIUIMBY Cyib(okcaduopy Ha pOOITHUKIB
OyJIM HIDKYUMU 32 JIOIYCTUMUM PiBEHb.

[Ticns 3acTocyBaHHS 1HCEKTHIMAY TEPMiHU
BHUXO/y Ha 0OpoOJeHi IOl AJsl MPOBEIACHHS
MEXaHI30BaHUX POOIT — 3 100M Ta ISl pyYyHUX
poOiT — 7 1116 micast OONMPUCKYBAaHHS.

BucHoBku

1. Cynsdokcaduop 1 nmpemapar Tpanchopm,
BI' BimHOCSATBHCS 0 MECTULMIIIB 2 KJacy He-
0€3MeYHOCTI 3a JIMITYIOUYMM KPHUTEPIEM IIKij-
JMBOCTI — PENpPOIYKTUBHA TOKCHYHICTbH CYIb-
dhokcaduopy. Cynbhokcadop BoOJOAIE TOII-
TPOITHOIO J1€10 HAa OPraHi3M 3 NePEeBaKHUM ypa-
’KEHHSIM TIEUiHKU Ta PETPOAYKTUBHUX OpPTaHiB.

Cynbshokcadmop HE BOJOIIE MyTareHHOIO
ni€ero — 4 kimac HeOe3MeyHOCTI; 3a KaHIIEPOTeH-
HOIO Ta TEPATOr€HHOIO0 aKTUBHICTIO, eMOP1OTOK-
CUYHICTIO BITHOCHUTBCS JI0 MIECTULIUIIB 3 KIIacy,
PENpPOIYKTUBHOIO TOKCHYHICTIO — JI0 2 KJacy
HEOE3MEeYHOCTI.

2. JInst monepeyKeHHsT MOXJIMBOCT] HETaTHUB-
HOTO BIUIMBY Ha 3/0pOB'S JIOAEH Ta SIKICTh
noBKiUIA mipeniapaty Tpancdopm, BIT oGrpys-
toBaHi JI/I/] Ta ririeHi4YHI HOpMAaTUBH CYJIb(POK-
cadmopy:

JI — 0,002 Mr/kr MacH Tija/IeHb;

MJP, mr/kr: 3epHo xni6HMX 37akiB — 0,2
(MKB wmetogom BEPX — 0,02), O6ypsx mykpo-
Buii — 0,02 (MKB meronom BEPX —0,02), pinak
(macians) — 0,15 (MKB meromom BEPX — 0,1),
pinak (omisi) — He noTpedye, sidnyka — 0,2 (MKB
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7 days it was less than 0.05 mg/kg. After fan
treatment, sulfoxaflor was not detected in the
soil of the treated area 3 and 7 days after
spraying at the level of detection limit by
HPLC - 0.025 mg/kg.

According to MR 8.8.1.4-162-2009 [22]
and the results of research, the possible expo-
sure inhalation (Di) and dermal (Dd) doses
(mg a.s./kg body weight) that affected work-
ers engaged in the use of insecticide during
work shift (4 hours); the approximate allow-
able inhalation (DDi) and dermal (DDd)
doses of sulfoxaflor for workers (mg a.s./kg
body weight per day) were substantiated.
DDi = 0.1 and DDd = 0.2. The results of the
comparison of possible exposure and tenta-
tively permissible doses indicate that the
coefficients and danger index (risk) of com-
plex exposure to sulfoxaflor on workers were
lower than the permissible level.

After the application of the insecticide, the
terms of entering the treated areas for mecha-
nized work are 3 days and for manual work —
7 days after spraying.

Conclusions

1. Sulfoxaflor and the drug Transform,
WG belong to pesticides of the 2nd class of
danger according to the limiting criterion of
harmfulness — the reproductive toxicity of
sulfoxaflor. Sulfoxaflor has a polytropic
effect on the body with predominant damage
to the liver and reproductive organs.

Sulfoxaflor does not have a mutagenic
effect — 4th class of danger; in terms of car-
cinogenic and teratogenic activity, embry-
otoxicity belongs to pesticides of the 3rd
class, reproductive toxicity — to the 2nd class
of danger.

2. In order to prevent the possibility of a
negative impact on human health and the
quality of the environment of the drug
Transform, WG substantiated PDD and
hygienic standards of sulfoxaflor:

PDD - 0.002 mg/kg of body weight/day;

MPLs, mg/kg: grain of bread cereals — 0.2
(LQ by HPLC method — 0.02), sugar beet —
0.02 (LQ by HPLC method — 0.02), rape
(seeds) — 0.15 (LQ by HPLC method HPLC
method — 0.1), rape (oil) — does not need, ap-
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metogqom BEPX — 0,1), s6myunnii cik — 0,01
(MKB metonom BEPX — 0,01), xamycrta — 0,2
(MKB meronom BEPX — 0,1);

OBPB y mositpi po6ouoi 30nu, mr/m*: 0,5
(MKB meronom BEPX — 0,25);

OBPB B armoc(epHOMy TOBITpi, MI/M>:
0,0006 (MKB metogom BEPX — 0005);

I'’TK y Bomi BomoiiMm, mr/am>: 0,004, caHitap-
Ho-Tokcukoyoriuauii (MKB metogom BEPX —
0,002);

OIK vy rpynrti, mr/kr: 0,14 (MKB meronom
BEPX — 0,05).

3. YV pa3i goTpuMaHHS OIFOYMX MPaBUII
MIOBO/IKCHHS 3 MECTUIMIAMH JTOPIBHIOE BMICTY
cynbhokcadgaopy y BUpOOHHUOMY CEPEIOBHIII,
a TaKO)K MOTro 30BHINIHIA IHTIAIMIHHANA 1 Iep-
MAJIbHUM BIUIMB JOCTATHHO OE3IEeYHi IS Cllb-
CHKOTOCIIOIAPCHKUX POOITHHKIB, 3alHITHX
3aCTOCYBaHHAM iHCeKTHIMAy Tpancdopm, BI.
BcranoBneHi 11 yMOB arponpoMHCIOBO1 raty-
31 CaHITapHO-3aXMCHI 30HH 3IIHCHIOIOTH Oe3re-
Ky Ha3eMHOTO 3acTOCYBaHHs Mpemapary Juis
HaceJICHHs 1 00'€KTiB TOBKIJUIS; Y pa3l BUKOHAH-
HS MEXaHi30BaHUX POOIT Ha OOpPOOJIECHUX TUIO-
[1ax BUPOOHHYE cepeloBHILNE Oe3MeyHe uepes
3 nmobu Ta py4yHHX poOIT uyepe3 7 mid micis
OOTIPUCKYBaHHSI.

Cynbdoxcaduop He BUSBICHO B 3€pHI Ypo-
Karo TIIEHUIIl Ta SYMEHI0, HAaCiHHI ypOXKaro
pinaky Ta o’ii 3 HbOr0, KOPEHEIJIOAAX yPOXKaro
OypsIKy IIyKpOBOTO, YpOXKaio SIOMyK Ta COKY 3
HUX, KaIlyCTi Ha PiBHI MEX1 METO/[IB BUSBJICHHS.
[Ticns 3acToCyBaHHS IHCEKTHIIMLY TEPMiHU OYi-
KyBaHHS J0 300py BpPOXKal0 CTaHOBISATH: TIIIIE-
HUISA Ta sIMiHb — 28 110, OypsiK IyKpOBHUH —
13 ni6, pinak — 27 ni6, kamycra — 15 mi0.

4. 3 TOKCHUKOJIOTO-TIr€HIYHUX MO3UIIIN HEMAE
3amepeueHb MPOTH 3aCTOCYBaHHS B YKpaiHi
iHcektuiay Tpancdopm, BT (m.p. — cyabdok-
caduop, 500 1/KT) Ha MIICHHMIII APIA Ta O3UMIi,
SYMEHIO SPOMY Ta O3MMOMY, PiMaKy sipoMy Ta
03MMOMY, OypsIKY LYKPOBOMY 3 MaKCHMAaJIbHOIO
Hopmoro Butparu 0,072 kr/ra, oqHOpa30BO; Ha
KamycTi 3 MaKCHMaJbHOIO HOPMOIO BHUTPATH
0,06 xr/ra, TBOpa3oBO, Ha SOTYHI 3 MaKCUMaJTb-
HO0 HOopMoto ButpatH 0,1 Kr/ra, 1BOpa3oBo.

Konduaikr intepeciB. ABTOpU 3asBISAIOTH
PO BiICYTHICTh KOH(TIKTY iIHTEPECIB.
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ples — 0.2 (LQ by HPLC method —0.1), apple
juice — 0.01 (MCV by HPLC method — 0.01),
cabbage — 0, 2 (LQ by HPLC method — 0.1);

SSELs in the air of the working area,
mg/m>: 0.5 (LQ by HPLC method — 0.25);

SSELs in atmospheric air, mg/m?3: 0.0006
(LQ by HPLC method — 0005);

MPC in reservoir water, mg/dm?3: 0.004,
sanitary-toxicological (LQ by HPLC method
—0.002);

TPC in soil, mg/kg: 0.14 (LQ by HPLC
method — 0.05).

3. In the case of compliance with the cur-
rent rules for handling pesticides, the levels
of sulfoxaflor content in the production envi-
ronment, as well as its external inhalation
and dermal exposure, are sufficiently safe for
agricultural workers engaged in the use of
the insecticide Transform, WG. The sanitary
protection zones established for the condi-
tions of the agro-industrial sector ensure the
safety of the ground application of the drug
for the population and environmental
objects; in the case of mechanized work on
treated areas, the production environment is
safe after 3 days and manual work after
7 days after spraying.

Sulfoxaflor was not detected in the grain
of the wheat and barley crops, the seeds of
the rape crop and its oil, the root crops of the
sugar beet crop, the apple crop and their
juice, and cabbage at the level of detection
methods. After applying the insecticide, the
waiting period before harvesting is: wheat
and barley — 28 days, sugar beet — 13 days,
rapeseed — 27 days, cabbage — 15 days.

4. From the toxicological and hygienic
point of view, there are no objections to the
use in Ukraine of the insecticide Transform,
WG (sulfoxaflor, 500 g/kg) on spring and
winter wheat, spring and winter barley,
spring and winter rapeseed, and sugar beet
with maximum consumption rate of 0.072
kg/ha, once; on cabbage with a maximum
consumption rate of 0.06 kg/ha, twice, on
apple trees with a maximum consumption
rate of 0.1 kg/ha, twice.

Conflict of interest. The authors declare
no conflict of interest.
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