AHOTANIA
Hoesoxayvka O.0. TirieHiyHa oIllHKa Ta perjaMeHTallis 3acTOCYBaHHS
CYy4acCHHX MECTHIH/IIB B CUCTEMI XIMIYHOTO 3aXUCTy Kapromii. — KBamidikariitna
HayKOBa Iparlsd Ha MpaBaxX PyKOIUCY.
Hucepraiisi Ha 3100yTTS HayKOBOTO CTymeHs aoktopa ¢inocodii (PhD).
[amy3p 3HaHb 22 «Oxopona 3a0poB's». CremianbHicTh 222 «MeaumuHay.

Hamionanpauit Meauunuii yaipepcuteT iMeHi O.0. boromounsis, Kuis, 2021.

JuceprariiitHa po6oTa IPUCBSIYEHA TOKCUKOJIOTTYHIN OIIHIN MECTUIIUIIB Ta
Tiri€HIYHIA ~ OIIHII BIUIMBY MNECTHIUAHMX (opmyisniii Ha mpodeciiiHi
KOHTUHI€HTH, HAceJeHHS Ta 00 €KTH JOBKLUISI IPH 3aCTOCYBaHHI iX B CHUCTEMI
xiMigyHOro 3axucty Kaptomil. CucremMa 3axucTy Imepeadadae BUKOPUCTaAHHS
npenapatiB Kpyizep 600 FS, IOunipopm 446 SE, CE, Aptuct 41,5, WG, Koast
[Tayep, BI', ®inaep 69, BI', 3opsek Inkantis, CE 1 Pernmon ®opte 200 SL, PK Ha
PI3HHUX BEreTaliiHuX eTanax KyJbTypH.

[TpoBenena Tokcukomnoriuna ominka Kpyizep 600 FS, FOuipopm 446 SE, CE,
Aptuct 41,5, WG, Koasr Ilayep, BI', ®ingep 69, BI', 3opsek Inkantis, CE,
Pernon ®@opre 200 SL, PK Ta iX nirounx peuyoBUH.

Ha migcraBi aHamizy gaHux o@imidiHux web-pecypciB Ta miTepaTypHUX
JUKEpeNl HaMu TPOBEJCHO aHaji3 TOKCUYHUX BIIACTUBOCTEH JOCIIIHKYBAHHX
npenapariB Ta iX JIF0OYMX PEYOBUH 1 BCTAHOBJIEHO, IO 3a MapaMeTpamHu rocTpoi
tokcuuHoCcTi BianoBigHo mo JCanlliH 8.8.1.002-98 npenapatu Kpyizep 600, FS,
Oinnep 69, BI, 3opsek Iukantia, CE nanexars mo Il kmacy HeGesmeyHOCTI
(momipHo Hebesmneuni), FOuipopm 446 SE, CE, Aptuct 41,5, WG, Konbt [layep,
BT, Pernon ®opte 200 SL, PK — o II kmacy nebesneunocTi (Hebe3neuHi), y BCixX
BUIIAKAX JIMITylounii KpuTepiii — rocrpa iHransiiiiHa TOKCHYHICTE). IX itoui
PEYOBMHM TIaMETOKCaM, IMIJAKJIONPHI, (aMOKCaOH, OKCATIAMINpPOJIIH HaJIeKaTh
no I kmacy HeGe3neyHoCTi (MOMipHO HeOe3MeyHi), a30KCUCTPOOiH, METaIaKCHII-

M, dnydenaner, merpuly3us, gumeromopd, Mankored Tta aukBat — jao Il kmacy
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HeOe3neyHocTl (HeOe3meuHi), JIMITYIOUMA KpUTEpId — TocTpa IHTaNsIiiHA
TokcruuHICcTh 3riaHo 3 JICanlliH 8.8.1.002-98.

3MiACHEHO CaHITAPHO-TITIEHIYHI HATYpHI OOCII/DKEHHS yMOB Tpali MpH
BUKOPHCTaHHI B YMOBaX MPOMHCIOBOTO CEKTOPY B CHUCTEMI XIMIYHOTO 3aXHUCTY Ta
BUKOHAHO MPOTHO3YBAHHS MOKJIMBOCTI BUHHUKHEHHS TOCTPUX TOKCHUYHUX €(EKTIB
y TIPAIIOI0YUX TIPH POOOTI 3 TOCTIHKYBAaHUMH iecTuIaamMu. Hamu OyB omiHeHUI
PU3HMK HEOE3MEeYHOro BIUIMBY JOCHIIKYBAaHUX TNECTUIUAHUX (HOpMYJsLii Ha
npodeciiiHi KOHTUHTEHTHU MIPH 1X KOMIUIEKCHOMY Ta KOMOIHOBAaHOMY HaIXOKECHHI
Ta OOIPYHTOBaHI periaMeHTH O€3MEeYHOro 3acCTOCYBaHHS 3ac00iB 3aXUCTy B
CUCTEMI XIMIYHOTO 3aXHUCTY KapTOILII.

BcranoBieno, 1mo B peaqbHUX YMOBaxX MpOBeIEHHS 00pOOKH MpemnapaTaMu
Kpyizep 600 FS, FOnipopm 446 SE, CE, Aprtuct 41,5, WG, Konst [layep, BT,
®innep 69, BI', 3opsek IukanTis, CE, Pernon ®opte 200 SL, PK npu notpumansi
PEKOMEHJIOBaHUX AarpoOTEXHIYHUX 1 TITIEHIYHUX PErVIAMEHTIB  O€3MeYHOTO
3aCTOCYBaHHSA HE CIIOCTEPIraeTbcs TNEPEBUIICHHS TITIEHIYHUX HOPMATUBIB Y
NOBITP1 poOOYOi 30HU, TPYHTI Ta HE MOPYLIYIOTHCA TITl€HIYHI BUMOTH 3 MO3MIIT
OXOpoHU Tpari. BeranoneHo, 1mo iHAeKkC He0e3MeuHOCT! (KOMOIHOBAHUN PU3HK)
IpU MOCHIZIOBHOMY 3aCTOCYBaHHI MECTULM/IB B CHUCTEMI XIMIYHOTO 3aXHCTY
KapToIUll MepeBulye pgomyctumuid (>1) 1 crawoBute 1,72 — 239, Ta
3aMPONOHOBAHO MUISXH 3HKEHHS NMPO(dECiifHOTO PU3UKY IUIIXOM OOTpYHTYBaHHS
peryiaMeHTiB ~ O€3MEeYHOro  3aCTOCYBaHHS  JOCHIPKYBAaHMX  MECTUIIMIHUX
bOpMyIIAIIIA.

[IporHo3yBaHHS BUHUKHEHHS TOCTPUX TOKCHUYHHUX €(EKTIB y MpaIliBHUKIB
nokaszano, 1o po3paxoBani BennuuHu KBJiar. (102,3 - 1646,1) ans a.p.
a30KCUCTPOOIHY, MeTalakcuiIy-M, imMinakionpuay, aumeromopdy, Gpamokcanony,
OKCaTiaminpoJiiHy, JUKBaTy cTaHOBWIM Outbiie 100, 1m0 CBIIUUTH MPO JOCTATHHO
BUCOKY BHOIpKOBicTh ix nii. Benwmumnu KBJinr. (14,7 - 61,6) Tiamerokcamy,
baydenanery, MmeTpudy3uny, MaHKoI1eO0y cTaHoBwIH Bif 14,7 - 61,6, 110 CBITYUTH

PO HU3bKY BUOIPKOBICTH iX 11i. Po3paxoBani Benmnunnu KBJlnepM. 1i1s BCix 1.p. B
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niama3oni 102,9 - 10288,1, 1o nmoka3yr Ha JOCTaTHBO BUCOKY BHOIPKOBICTB iX i
(Tabm. 2).

OtpumMaHni pe3yiapTaTH CBiAYaTh NPO JOCTATHHO BHUCOKY HMOBIPHICTH
BUHUKHEHHSI TOCTPUX TOKCUYHUX €(EeKTIB MpU HAIXOHKEHHI TiaMeTOKCaMy,
baydenanery, meTpuly3uHy, MaHKOIIEOy B OpPTaHi3M MPAIIOIOYNX 1HTASAIIHHAM
nusixoM. [Ipy moTparuisHHI BUINEBKA3aHUX JIIOYMX PEUOBHH depe3 IMIKIpy, a
TaKOX PEIITH JIOCTIPKYBaHUX PEUOBHUH SIK Yepe3 MLIKIpY, TaK 1 JUXallbHI HUISIXU
WMOBIPHICTh BUHUKHEHHS TOCTPUX TOKCUYHHUX €(PEKTIB Y CLIbCHKOTOCTIOAAPCHKUX
MpaIliBHUKIB HU3bKA.

Takoxx Hamu OyJI0 MPOBENEHO OLIHKY MOXJIMBOCTI BUHHUKHEHHS TOCTPUX
TOKCUYHUX €(EeKTIB MpPH 3aCTOCYBaHHI MpemnapaTuBHUX (opM. BcraHoBieHO, 110
3a BenuunHoro KB/linr. npenapatu Onidbopm 446 SE, CE), Aptuct 41,5, WG,
Oinnep 69, BI', 3opsek Inkantis, CE 1 Pernon ®opte 200 SL, PK nanexarts 10
npenapariB 3 BIJIHOCHO HHU3bKOIO BHOIPKOBICTIO Jli MpU I1X BIUXaHHI
mpaliBHUKaMHu B Tpoiieci 0OpoOKH KyJIbTYpH Ha PI3HUX eTarax BereTarlii, peiira
JOCHTIPKYBaHUX TMECTUIU/IB BOJIOAIIOTh JIOCTaTHHOK BUOIPKOBICTIO [1i MpH
IHraJAIMHOMY HaaXoJKeHHI. 3a BennuuHoo KBJlaepm. nuire mpenapaT apTHUCT
41,5, WG Bonojiie 1OCTaTHHO HU3bKOIO BHOIPKOBICTIO MEPKYTAaHHOT /i, BC1 1HIII —
BHCOKOIO BHOIPKOBICTIO MpH MOTPAIUIAHHI 4Yepe3 wKipy. OTxe, HMOBIPHICTh
BUHUKHEHHSI TOCTPUX OTPY€EHb BCTaHOBJIEHA JUIs npenapary Aptuct 41,5, WG, no
CKJIaJy SKOrO BXOJATH MAil0Yl pEYOBMHU MeTpuOy3uH 1 ¢aydenauer. Bapro
BIIMITUTH, 1O 1 a5 A.p. npenapatry BeaununHu KB/iHT. BOJOMIIOTH BIAHOCHO
HU3BbKOIO BUOIpKOBicTIO nii, a KBJlmepMm. BomoaitOTh AOCTaTHHOIO BHOIPKOBICTIO
nii. Taka He3HayHa BUOIPKOBICTH Aii mpenapary Aptuct 41,5, WG, liMoBipHiite,
MOSICHIOETHCSI KOMITJIEKCHUM BIUIMBOM i1 HOTO A1F0YUX PEYOBHH.

OtpuMaHni pe3ynbTaTd CBIIYATh MPO HEOOXIAHICTh BUKOPUCTAHHS 3ac001B
IHAMBITYAIbHOTO 3aXUCTy TMpaliBHUKAMU TPH 3aCTOCYBaHHI JOCIIIKYBaHUX
MECTUIUIB Ta 000B’I3KOBOTO JOTPUMAHHS arpOTEXHIYHUX PETIaMEHTIB.

Pe3ynbTaTi HaTypHHUX JOCIIKEHDb 3 BUBYEHHSI YMOB MIpalll IepcoHaly Oynu

BUKOPDHCTAaHI JJii PO3PAXyHKY BEJIMYMH PHUUKY HEOE3MEeYHOro  BIUIMBY
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JOCIIJIKYBAaHUX TECTUIMAIB MPHU PI3HUX HUISIXaX HAIXOHKEHHS. SIK MOKa3yloTh
pe3ynbTaTH PO3paxXyHKIB, MPODECIiHUI pU3UK MPU KOMIUIEKCHOMY HaJIXOJKEHHI
NECTUIM/IIB Yepe3 AUXajbHI NUISIXU Ta MIKIPY HE MEPEBHUIIYE AOMYCTUMUN 1HAEKC
HeOe3neyHocTi (<1). AHami3 OTpMMaHMX pe3yJbTaTiB IO0Ka3aB, IO BEJIWYHUHU
KoeilieHTIB HEOE3MEUHOCTI MPHU IHTAAIIHOMY Ta MEPKyTAaHHOMY BILTMBI Ha
3alpaBHUKIB 1 TPAKTOPHUCTIB IOCTOBIPHO HE Biapi3HsAt0ThCA (p>0,05).

BcranoBiieHo, 1110 B peaqbHUX yMOBax MpOBEACHHS 0O0poOKH mpernapataMu
Kpyizep 600 FS, FOnidopm 446 SE, CE, Aptuct 41,5, WG, Koxast Ilayep, BT,
Oinnep 69, BI, 3opsex Inkantis, CE 1 Permon ®opte 200 SL, PK npu
JOTPUMaHHI PEKOMEHJIOBAaHUX AarpoTeXHIYHUX 1 TITI€HIYHUX PErJIaMEHTIB
0€3MEeYHOr0 3aCTOCYBaHHS HE CIIOCTEPIraeThCi MEPEBUILECHHS TITEHIYHHUX
HOPMATHUBIB y TMOBITPI poOOYOi 30HH, IPYHTI Ta HE MOPYIIYIOTHCS TITIEHIYHI
BUMOTH 3 TO3WIli OXOpOoHW Tmpami. Ha mijgcTtaBi MpoOBEAEHUX JTOCHTIIKEHBb
OOTpYHTOBAHO perilaMeHTH Oe3MmeyHOro 3actocyBaHHs mpenapaTiB Kpyizep 600
FS, FOnidpopm 446 SE, CE, Aptuct 41,5, WG, Konet Ilayep, BI', ®innep 69, BT,
3opsek IukanTisa, CE 1 Pernon ®opte 200 SL, PK B npomucioBux macuradax —
CTPOKM BHUXOJy TMpAIIBHUKIB Ha OOpoOJeHl MIISHKA 7  TMPOBEACHHS
MeXaHi130BaHHUX poOiIT 3 100U, pyuHux — 7 aio.

Ha mnactynHomy ertami HamMu Oyiau NpPOBEIEHI HATYpHI JOCHIIKEHHS
JTUHAMIKM BMICTY JOCHIKYBaHUX JIIIOYMX PEYOBHH Y TIPYHTI Ta BUKOHAHO
MaTeMaTUYHE MOJICJIIOBAHHS TOBEIIHKM TMECTUIU/IB Yy TIPYHTI Ta MPOBEICHO
ririeaiuny omiaky crivikocTi (JCanlliH 8.8.1.002-98), mnepcucTteHTHOCTI Ta
eKOTOKCHUKOJIOTIYHOI HEOe3MeKH JOCiPKyBaHUX CIOJYK NMPU BUKOPUCTAHHI iX B
CUCTEMI XIMIYHOTO 3aXHUCTY KapTOILII.

B pesynbTati mpoBeneHUX HATYpHHUX JOCTIHKEHb HAaMHU OyJI0 BCTAHOBJICHO,
10 KOHUEHTpAIil JOCHIP)KYBAaHUX CIOJIYK B IPYHTI MPOTATrOM MEpIOAY BereTarii
KyJbTYpU MOCTYNOBO 3HW)XYBAJIKUCHh 1 IpH 300pl ypokaro He BUSBIsUIMCh. Ha
OCHOBI1 ()aKTHYHUX JaHUX MPO JUHAMIKY 3QTHINKOBUX KITBKOCTEH TOCIIIKYBAaHUX
PEUYOBHH B I'PYHTI OyJM po3paxoBaHl BEJIWYWHU TEepioja HamiBposkiaagaHHs (150),

K1 BUKOPUCTOBYBAJIM JJisi OOUYUCIECHHA BenWYuHU EKOoTOKC. 3riiHO OTpUMaHHX
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JAHUX PO3PAaXOBaHO BeNMYMHU EKOTOKCY [1I0YMX PEUYOBHH B arpoKIIMaTHYHHX
yMoBax YKpaiHu. IX 3HaYeHHs KoMMBaroThes y Mexkax Bin 1,20x10° o 2,75x10%
nna repoinuais; Big 1,18x10° mo 2,40x10° mus ¢ynrinmais, Bix 2,79x10° no
1,26x10% qus incextuimais. OTKe, €KOTOKCHKOJIOTIYHMM PU3UK IOCIIKYBAHUX
rep6inuaiB Ha (1-2) mopsiakis, GyHrinuaiB — Ha (2-4) MOPSAIKIB, IHCEKTULIUIB — HA
(2-3) nmopsiakiB Hmkue, Hixk JIJT.

OTtpumani pe3ynbTaTu nokazand, mo t50 mankonely ckiaB merme 11 mi0,
10 JTO3BOJIMJIO BITHECTHU PEHYOBHHY 10 4 Kjiacy HebesneuHnocti 3rigHo 3 JICanlliH
8.8.1.002-98. Jlo 3 kmnacy HeOe3MneuHOCTI BITHECEHO a30KCUCTPOOIH, METaTaKCHII-
M, wmetpuOy3uH, (amMOKCaJOH, OKCaTiamipoJiiH, skl MatoTh 150 y TIpyHTI B
miama3zoni Bim 11 mi6 mo 30 ni6. Tiamertokcam, Quydenarer, iMigakIoOnpui,
auMeToMop(d HanexaTh A0 CTIMKMX CHONYK (2 kiac HEOE3MEeYHOCT1), OCKLIBKH 1X
50 ckmamamu 30-60 ni6, a AuUKBAT — JO BHUCOKOCTIMKHX cmoiyk (1 kmac
HeOe3neyHocTi) — 150 > 60 m16.

Po3paxoBano inaekc mnoreHuiiHoro BuMmuBaHHS (GUS) s owmiHkH
MO>KJIMBOCTI MIrpariii MecTUIUIIB Y TPYHTOBl BOJAM Ta JIOBEJICHO HEOE3MEUHICTh
MIrpamii JOCII)KYBaHUX PEYOBUH B IPYHTOBO-KIIMAaTUYHUX YMOBax YKpaiHH 3
IPYHTY y mig3eMHi Boau 3a iHaexkcom GUS mns aumeromopdy 1 MaHkoueOy —
CepeaHs, JUIS PEIITH PEUYOBHH — BHCOKA. 3a3HAYCHE CBIAYMTH MPO HEOOX1THICTH
BpaxyBaHHsI MPOIECY Mirpailii OUIbIIOCT] AOCHIIKYBAHUX MECTULU/IIB B CUCTEMI
(TPYHT-TPYHTOB1 BOJM» TpH OOTPYHTYBaHHI iX TITIEHIYHMX HOPMATHUBIB y TIPYHTI
PO3PaxXyHKOBUM METOOM.

Ha ocHOBiI HaTypHHX JOCHIIKEHb MPOBEACHO MaTEMaTUYHE MOICITFOBAHHS
Ta pospaxoBano 150 duaydenanery, ™MerpuOy3uHy, IMIJAKIONpPHUIY Ta
damokcamony ©Ha piBai 11,04+0,55; 11,67+0,65; 6,60+0,60; 9,32+0,60 ni0,
BIIMOBIAHO. Y BCIX IHIIMX BHUMNAJKaX 3aJMIIKOBI KIJIBKOCTI JIFOYMX PEUYOBUH B
Oynp0ax HE BHSIBICHO, M0 YHEMOXJIMBIIOBAJIO TMPOBEACHHS MAaTeMAaTHYHOTO
MO/ICJIFOBAHHS MOBEAIHKH aHAJII30BaHUX CIIOJIYK Y KapTOILIIL.

Orinka IHTErpajabHOrO MOKa3HHWKA HEOE3MEeYHOCTI KapTOIUI AJIs JOPOCIOl

JIONMHM  TIOKa3aia, I0: JuMeToMopd, OKcaTiaminpoyiH  HajexaTb 0
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MaJIoHeOe3MeYHUX PedoBUH (4 Kiac), TiaMeToKcaM, a30KCUCTPOOiH, MeTalaKCHII-
M, dnydenaner, merpuly3uH, iMiIaKIONPUJI, MaHKOIEO, (paMOKCcaIoH, TUKBAT —
0 TOMipHO HeOesmeuHux (3 Kiac); IS JUTSYOTO HACENEHHS: IUMETOMOpPD,
OKCATIamiImpoJIiH — JI0 MaJloHeOe3NMeYHUX peuoBHH (4 Kiac), TiaMeToKcawm,
a30KcUCTPOOiH, MeTamakcui-M, daydenaner, mankoned, GpamMokcagaoH, TUKBAT —
noMipHO HeOesneHux (3 kiac), MeTpuOy3WH, iMigakionpun — HeOe3nmeunux (2
KJIac).

dakTUyHI pe3yabTaTh HATYPHUX JOCHTIHKEHB MO0 BMICTY JOCTIHKYBaHHX
NECTUIUIIB Y KapTOIUN, OYyMW BUKOPUCTAHI I PO3PAXYHKY MOMIMBOTO
HAJXO/DKEHHS JI.p. JO Opra”i3Mmy JIIOJIMHU 3 YypaxyBaHHSIM CepeaHbOI000BOTO
(ce3oHHOTO0) crioxuBaHHs kapToruii (470 r).

[Ipy BiICYTHOCTI 3aJIMIIKOBUX KITBKOCTEH JOCTIIKYBAaHUX TMECTUIIUIIIB Y
KApTOIUIl BUKOPHCTOBYBAJIM BEJHMYHY 3QJIMILIKIB J.p. HAa PIBHI MEXI1 KUIbKICHOTO
BU3HAYCHHSI BIJMOBIIHOTO aHATITUYHOTO MeToay. OTprMaH1 JJaHi CHIBCTABISUIM 3
BEJIMYMHAMU JIOITycTUMOro no6oBoro HajxomxeHHs (J/IH), po3paxoBanoro Ha
ocHoBi JIJI/] nmectuinmis.

BcranoBneHno, mo ¢akTuyHe HAIXOJDKEHHS TiaMeToKcamMy Moke OyTu Ha
piBai 0,02 mr (1,66 % Bin JJIH), azokcuctpobiny — 0,047 mr (2,61 % Bin JAJH),
Metanakcuiny-M — 0,02 mr (1,11 % Big IJIH), paydenanery — 0,024 mr (4,0 % Bin
JJH), metpudy3uny — 0,024 mr (10,0 % Big AJIH), imigaknonpuny — 0,024 mr
(0,66 % Big JAJAH), numetomopdy — 0,005 mr (0,083 % Bix JAJIH), mankonedy —
0,024 mr (8,0 % Bim HAJIH), damoxcamony — 0,005 mr (0,83 % Bim JJIH),
okcaTiaminpoiiny — 0,005 mr (0,083 % ix JI/IH), nuxBary — 0,094 mr (78,3 % Bix
JJIH). V Bcix Bumajgkax He CIIOCTEPIraiu MEPEeBUIIEHHS JOMYCTUMOTO J000BOTO
HAJIXO/DKCHHS TIECTHUITHTY.

OTtpumani JaHl CBiAYATh, IO PE3YJBTATH CIIBCTABICHHS BMICTY 3QJIMIIKIB
JOCITIPKYBaHUX TECTUIU/IB B KapTOIUIl 3 JOMYCTUMOIO JO000OBOIO J03010 JAa0Th
MO>KJIUBICTh 3pOOUTH BUCHOBOK MPO O€3MEUHICTh CTIOKUBAHHSI TAHOTO MTPOIYKTY.

ITo pe3ynbraram MpOBEICHUX AOCIIIKEHb PO3pOOJICHI Ta BIPOBAKEHI B

MPAKTUKY HAPOJHOTO TOCIOJApPCTBA IHCTPYKIIi 3 OE3MEeYHOro 3acTOCYBaHHS
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npenapatiB Kpyizep 600 FS, IOunipopm 446 SE, CE, Aptuct 41,5, WG, KoabT
[Tayep, BI', ®ingep 69, BI', 3opsek InkanTtis, CE 1 Pernmon ®opte 200 SL, PK 3a
YMOB iX BUKOPHUCTaHHS B CUCTEMI1 XIMIYHOT'O 3aXUCTY KapTOILIi.

HaykoBo oOrpynToBani 11 MakcumainbHo nonyctuMux piBHiB (M/IP) BMIicTY
JI0YMX PEUYOBUH B KApPTOILIi, CTPOKH BUXOY MPAIIOI0YNX Ha 00pOOIeHI IISTHKY 1
CTPOKH OYIKyBaHHS JO 300py BpOXaro KapTOIUI, SIKI 3aTBEPKEHI MOCTAHOBAMH
["onoBHOTO nEepxkaBHOTO caHiTapHOro Jikaps Ykpainu: Ne 15 Big 19.04.2006, Ne 38
Big 06.12.2006, Ne 10 Bim 10.04.2007, Ne 7 Bim 06.03.2014 Ta BKIIOYEHI B
JCanlliH 8.8.1.2.3.4.-000-2001 1 nomopHenns no JCanlliH 8.8.1.2.3.4.-000-2001
«JlommycTuMi 103M, KOHIIEHTpAIlii, KUIBKOCTI Ta pPiBHI BMICTY NECTUIHUAIB Y
CUIBCHKOTOCIIOAAPChKIA CUPOBHUHI, XapYOBUX MPOAYKTaX, MOBITPI poOOYOi 30HH,
aTMOC(EpHOMY TMOBITP1, BOJI BOJOIM, IPYHTI» Ta BIPOBAKEHI B MPAKTUUHY
JUSTIBHICTD Jlep:xaBHOI1 CILyKOH Ykpainu 3 IIATaHb npairti,
JlepxxnpoacnoxuBcaykou Ykpainu, MiHICTepCTBa OXOPOHHU 3A0pOB’Sl YKpaiHH,
MiHicTepcTBa €KoJorii Ta MPUPOJAHUX pecypciB YKpainu, MiHicTepcTBa arpapHoOi
MOJIITUKH Ta MPOJOBOJIHCTRA.

Po3pobineni ta anmpoOoBaHi 4 METOIWYHI BKa31BKM Ta | MaTeHT HA KOPUCHY
MO/ieJIb, OTYOIIKOBaHO 2 1H()OpMALIHHUX JIUCTH.

Pe3ynbTaTy NOCHIIKEHHS BIPOBAIKEHO B poOOTY I[HCTUTYTY MeaMLIMHU
npari HAMH Vkpainu, y HaykoBo-mgocuinny gisuibHicTh [I1 «Komiter 3 mutanb
ririeHiyHoro perinameHTyBaHHs MO3 Vkpainu», [HCTUTYTy TirieHu Ta eKoJorii
HMY imeni O.O. boromorblis, y MpakTHYHY AiSUTBHICTE JlepnpoacnokuBerykou
B JKutomupchkiii 06s1acTi.

KitouoBi cioBa: MecTUIMAM, CHCTEMa XIMIYHOTO 3aXUCTy, NpodeciiHuii

PHU3UK, YMOBH TIpalli, MAKCUMAJILHO JIOMyCTUMUHN PiBE€Hb, KAPTOILIS.
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The thesis is devoted to toxicological assessment of pesticides and
hygienic assessment of the impact of pesticide formulations on professional
contingents, populations and environmental objects when used in the system of
chemical protection of potatoes. The protection system involves the use of Cruiser
600 FS, Uniform 446 SE, SE, Artist 41.5, WG, Colt Power, VG, Fielder 69, VG,
Zorvek Incantia, SE and Reglon Forte 200 SL, RK at the different culture growing
stages.

Toxicological evaluation of Cruiser 600 FS, Uniform 446 SE, SE, Artist
41.5, WG, Colt Power, VG, Fielder 69, VG, Zorvek Inkantia, SE, Reglon Forte
200 SL, LCD and their active substances.

Based on the data analysis from official web-resources and literature
sources, we have analyzed the toxic properties of the studied preparations and their
active substances and found that the parameters of acute toxicity in accordance
with DSanPiN 8.8.1.002-98 drugs Cruiser 600, FS, Fielder 69, VG, Zorvek
Incantia, SE belong to the Il class of danger (moderately dangerous), Uniform 446
SE, SE, Artist 41,5, WG, Colt Power, VG, Reglon Forte 200 SL, RK - to the Il
class of danger (dangerous), in all cases limiting criterion - acute inhalation
toxicity). Their active substances thiamethoxam, imidacloprid, famoxadone,
oxathiapiproline belong to the IIl class of danger (moderately dangerous),
azoxystrobin, metalaxyl-M, flufenacet, metribuzin, dimetomorph, mancozeb and
diquat - to the 1l class of danger (danger), according to DSanPiN 8.8.1.002-98.
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The sanitary and hygienic field studies of working conditions used in the

industrial sector in the chemical protection system have been carried out and the
possibility of acute toxic effects on workers working with the studied pesticides
were predicted. We have assessed the risk of dangerous effects of the studied
pesticide formulations on professional contingents in their complex and combined
receipt and substantiated the regulations for the safe use of pesticides in the system
of chemical protection of potatoes.

It has been established that in the real conditions of processing with
preparations Cruiser 600 FS, Uniform 446 SE, SE, Artist 41,5, WG, Colt Power,
VG, Fielder 69, VG, Zorvek Inkantia, SE, Reglon Forte 200 SL, RK and the
maintenance of recommended agrotechnical and hygienic regulations for the safe
use, air excess according to hygienic standards to the working area, soil and
hygienic requirements are not violated from the standpoint of labor protection. It
has shown that the hazard index (combined risk) in the consistent use of pesticides
in the system of chemical protection of potatoes exceeds the allowable (> 1) and is
1,72 — 2,39, and the ways to reduce the occupational risk by justifying regulations
for the safe use of pesticide formulations have been offered.

Prediction of the occurrence of acute toxic effects on workers have shown
that the calculated values of KVDi, (102,3 — 1646,1) for d.r. azoxystrobin,
metalaxyl-M, imidacloprid, dimetomorph, famoxadone, oxathiapiproline, diquat
were more than 100, which indicates a fairly high selectivity of their action.
KVDing values, (14,7 — 61,6) of thiamethoxam, flufenacet, metribuzin, mancoceb
ranged from 14,7 to 61,6, which indicates low selectivity of their action. The
calculated values of KVDgerm, for all d.r. in the r ange of 102,9 — 10288,1, which
indicates a sufficiently high selectivity of their action (Table 2).

The obtained results indicate a fairly high probability of acute toxic effects
when thiamethoxam, flufenacet, metribuzin, mancoceb enter the body of workers
by inhalation. If the above active substances get through the skin, as well as other
test substances through the skin and respiratory tract, the probability of acute toxic

effects on agricultural workers is low.
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We have also assessed the possibility of acute toxic effects with the

formulations usage. It has been established that the value of KVDjyg, Uniform 446
SE, SE), Artist 41,5, WG, Fielder 69, VG, Zorvek Incantia, SE and Reglon Forte
200 SL, RK are preparations with relatively low selectivity of action when inhaled
by workers in the process of culture processing at different vegetation stages, the
rest of the studied pesticides have sufficient selectivity of action during inhalation.
The size of KVDgem, the drug Artist 41,5, WG have a fairly low selectivity of
percutaneous action, all others - high selectivity when absorbed through the skin.
Therefore, the probability of acute poisoning is set for the drug Artist 41,5, WG,
which includes the active substances metribuzin and flufenacet. It should be noted
that for preparation of the value of KVDiyy it has a relatively low selectivity of
action, and KVDgrm has sufficient selectivity of action. Such insignificant
selectivity of action of the drug Artist 41,5, WG, is, probably, explained by
complex influence of its active substances action.

The obtained results indicate the need for the use of personal protective
equipment by workers while using the studied pesticides and mandatory
compliance with agricultural regulations.

The results of field studies of the staff working conditions habe been used
to calculate the risk of hazardous exposure to the studied pesticides in different
routes. According to the results of calculations, the occupational risk of complex
pesticides through the respiratory tract and skin does not exceed the permissible
hazard index (<1). The analysis of the obtained results have shown that the values
of the hazard coefficients for inhalation and percutaneous exposure to refuelers and
tractor drivers do not differ significantly (p> 0,05).

It has been established that in real conditions of treatment with drugs
Cruiser 600 FS, Uniform 446 SE, SE, Artist 41,5, WG, Colt Power, VG, Fielder
69, VG, Zorvek Incantia, SE and Reglon Forte 200 SL, RK in compliance with the
recommended agrotechnical and hygienic regulations for safe use, excess of air
according to hygienic standards to the working area, soil and hygienic

requirements are not violated from the standpoint of labor protection. On the basis
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of the conducted researches the regulations of safe use of drugs Cruiser 600 FS,

Uniform 446 SE, SE, Artist 41,5, WG, Colt Power, VG, Fielder 69, VG, Zorvek
Inkantia, SE and Reglon Forte 200 SL, RK on an industrial scale are substantiated.
Terms for the processing of the sites by the workers for carrying out the
mechanized work- 3 days, manual - 7 days.

At the next stage we have conducted the field studies of the dynamics
content of the studied active substances in the soil and performed mathematical
modeling of pesticide behavior in the soil and conducted a hygienic assessment of
stability (DSanPiN 8.8.1.002-98), persistence and ecotoxicological hazards of their
compounds in the use of compounds, potatoes.

As a result of field research, we have found that the concentration of the
studied compounds in the soil during the growing season of the crop has gradually
decreased and has not been detected during harvest. Based on the actual data of the
residual amounts dynamics of the tested substances in the soil, the values of the
half-life (ts0) were calculated, which were used to calculate the value of Ecotox.
According to the obtained data, the values of Ecotox of active substances in agro-
climatic conditions of Ukraine are calculated. Their values range from 1,20x10° to
2,75x10? for herbicides; from 1,18 x 107 to 2,40 x 107 for fungicides, from 2,79 x
103 to 1,26 x 107 for insecticides. Thus, the ecotoxicological risk of the studied
herbicides is (1-2) orders of magnitude, fungicides - by (2-4) orders of magnitude,
insecticides - by (2-3) orders of magnitude lower than DDT.

The obtained results showed that the 150 of mancoceb was less than 11
days, which allowed classifying the substance as hazard class 4 according to
DSanPiN 8.8.1.002-98. Azoxystrobin, metalaxyl-M, metribuzin, famoxadone,
oxathiapyrroline, which have tsp were In the soil in the range from 11 days to 30
days, belong to the 3rd class of danger. Thiamethoxam, flufenacet, imidacloprid,
dimetomorph belong to stable compounds (hazard class 2), as 50 of them were 30-
60 days, and diquat - to highly resistant compounds (hazard class 1) - t° > 60

days.
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The potential leaching index (GUS) has been calculated to assess the

possibility of migration of pesticides into groundwater and proved the danger of
migration of test substances in soil and climatic conditions of Ukraine from soil to
groundwater by GUS index for dimetomorph and mancoceb - medium, for other
substances - high. This indicates the need to take into account the migration
process of most of the studied pesticides in the system "soil-groundwater” in
substantiating their hygienic standards in the soil by the calculation method.

Based on field studies, mathematical modeling was performed and tso Of
flufenacet, metribuzin, imidacloprid and famoxadone at the level of 11,04 + 0,55
was calculated; 11,7 + 0,65; 6,60 + 0,60; 9,32 & 0., 0 days, respectively. In all other
cases, residual amounts of active substances in the tubers were not detected, which
made it impossible to conduct mathematical modeling of the behavior of the
analyzed compounds in potatoes.

Assessment of the integrated risk index of potatoes for adults showed that:
dimetomorph, oxathiapiproline belong to low-hazard substances (class 4),
thiamethoxam, azoxystrobin, metalaxyl-M, flufenacet, metribuzin, imidacloprid,
mannoctequat - camoxodone, famoxone ); for children: dimetomorph,
oxathiapiproline - to low-hazard substances (class 4), thiamethoxam, azoxystrobin,
metalaxyl-M, flufenacet, mancozeb, famoxadone, diquat - moderately dangerous
(class 3), metribuzin, imidacloprid - dangerous (class 2).

The actual results of field research on the content of the studied pesticides
in potatoes were used to calculate the possible receipt of d.r. to the human body,
taking into account the average daily (seasonal) consumption of potatoes (470 g).

In the absence of residual amounts of test pesticides in potatoes used
majestic residues d.r. at the level of the limit of quantification of the corresponding
analytical method. The obtained data was compared with the values of permissible
daily income (DDN), calculated on the basis of DDD of pesticides.

It was found that the actual intake of thiamethoxam may be at the level of
0,02 mg (1,66 % of DDN), azoxystrobin — 0,047 mg (2,6 1% of DDN), metalaxyl-
M — 0,02 mg (1,11 % of DDN), flufenacet — 0,024 mg (4,0 % of DDN), metribuzin
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— 0,024 mg (10,0 % of DDN), imidacloprid — 0,024 mg (0,66 % of DDN),

dimetomorph — 0,005 mg (0,083 % of DDN), mancoceb — 0,024 mg (8,0 % of
DDN), famoxadone — 0,05 mg (0,83 % of DDN), oxathiapiproline — 0,005 mg
(0,083 % of DDN), diquat — 0,094 mg (78,3 % of DDN). In all cases, no
exceedance of the permissible daily intake of pesticides was observed.

The obtained data has shown that the results of comparing the residues
content of the studied pesticides in potatoes with the allowable daily dose make it
possible to draw a conclusion about the safety of consumption of this product.

Based on the results of the research, instructions on safe use of Cruiser 600
FS, Uniform 446 SE, SE, Artist 41,5, WG, Colt Power, VG, Fielder 69, VG,
Zorvek Inkantia, SE and Reglon Forte were developed and implemented in the
practice of agriculture under the conditions of their use in the system of potatoes
chemical protection.

Scientifically substantiated 11 maximum permissible levels (MDR) of the
content of active substances in potatoes, deadlines for workers to work on
cultivated areas and waiting times for harvesting potatoes, which are approved by
the Chief State Sanitary Doctor of Ukraine: Ne 15 from 19.04.2006, Ne 38 from
06.12.2006, Ne 10 from 10.04.2007, Ne 7 from 06.03.2014 and included in
DSanPiN 8.8.1.2.3.4.-000-2001 and additions to DSanPiN 8.8.1.2.3.4.-000-2001
“Permissible doses, concentrations, quantities and levels of pesticides in
agricultural raw materials, food products, air of the working zone, atmospheric air,
water of reservoirs, soil "and implemented in the practice of the State Labor
Service of Ukraine, State Food and Consumer Services of Ukraine, Ministry of
Health of Ukraine, Ministry of Ecology and Natural Resources resources of
Ukraine, the Ministry of Agrarian Policy and Food.

4 methodical instructions and 1 patent for a utility model have been
developed and tested, 2 information letters have been published.

The results of the study have been implemented in the work of the Institute
of Occupational Medicine of the National Academy of Medical Sciences of

Ukraine, in the research activities of the State Enterprise "Committee for Hygienic
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Regulation of the Ministry of Health of Ukraine", the Institute of Hygiene and

Ecology of NMU named after O.0. Bogomolets, in the practical activities of the
State Food and Consumer Services in the Zhytomyr region.

Key words: pesticides, chemical protection system, occupational risk,

working conditions, maximum permissible level, potato
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