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HYGIENIC SUBSTANTIATION OF SELECTION CRITERIA FOR FUNGICIDES
MONITORING IN WATER
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Improvement of the pesticides monitoring system in the agro-industrial complex of Ukraine
«ill ensure the preservation ofthe environment, protection ofpublic health and the rational use of
natural resources. The aim of the research is hygienic substantiation of selection criteria for
fungicides monitoring in water. The following methods were used: laboratory andfull-scale in-
field hygienic experiments, physical-chemical (chromatographic), organoleptic, physical,
mathematical modelling, mapping and statistical analysis. Based on the long-term research of
".mgicides behaviour in the soil-climatic conditions, we have proposed selection criteriafor the
fungicides monitoring in water: solubility in water, Ka; ADI, the hazard class offungicides
foxicity, DTtjj in water, GUS, the magnitude of the risk ofpesticides intake with water. It was
oposed to monitor fungicides if they meet at least three of listed criteria. Implementation of
cientifically substantiated criteriafor the selection offungicidesfor monitoring into the work of
Ministry of Health of Ukraine, the State Service of Ukraine for Labor, the State Service of
Maine for Food Safety and Consumer Protection, the Ministry of Ecology and Natural
sources of Ukraine, the Ministry ofAgrarian Policy and Food of Ukraine will allow to preserve
health ofagricultural workers and the population on the whole and reduce the anthropogenic
den on the environment objects.
Key words: fungicides, selection criteria, ADI, hazard class, persistency in environmental

vects, monitoring

Introduction The Association Agreement between
Nowadays in Ukraine, the questions of Ukraine and the EU aims at preserving,
station and harmonization of the protecting, improving and reproducing the
fative base in the field of pesticides quality of the environment, protecting public
-heation to international standards are health and rational using of natural resources
1, since only such an approach will [3]. One of the ways of solving these
re the successful European integration of problems is to improve the system of
Tne [1, 2].

173



pesticides application monitoring in the agro-
industrial complex of Ukraine [4, 5, 6].

Purpose - hygienic substantiation of
selection criteria for the monitoring of
fungicides in water.

Materials and methods of research

We wused the following methods:
laboratory and field hygiene experiments,
physical-chemical (chromatographic),
mathematical

organoleptic, physical,

modeling, mapping and  statistical
analysis.

Statistical processing of the results was
performed using the IBM SPSS Statistical
Base v.22 and MS Exel statistical software
package (version 12.0.6425.1000, 2007). In
the statistical analysis of the data obtained,
descriptive  statistics were used; the
comparison of mean values of variables was
carried out using parametric methods
(Student's  t-criterion) in the normal
distribution of the features expressed in the
interval  scale. Differences with the
significance level of more than 95% were
considered reliable (p<0,05). Compliance
with the law of normal distribution of signs
was checked using the method Shapiro-
Wilka.

Results and their discussion

Given the fact that today the issues of
postregistration monitoring researches in
Ukraine, which are an obligatory part of the
control of pesticides application in EU
countries and the world, are acute, first of all,

it is necessary to take into account the

application volumes of chemical plant
protection products in different regions. We
have analyzed the volumes of fungicide
application in different regions of Ukraine.
The obtained results showed that among the
regions in which fungicides are the most
intensively used in recent years, the leading
ones are Vinnytsa, Khmelnytsky, Odesa,
Cherkasy, Volyn, Chemivetsi regions and the
Autonomous Republic of Crimea.

The behavior of pesticides in
environmental objects is influenced by their
physical and chemical properties (solubility
in water, coefficient of soil organic carbon
sorption  (Ko(Q, vapor pressure, etc.).
According to the SSLRC classification [7] by
the water-solubility fungicides, allowed for
application in Ukraine, are insoluble or low
insoluble in water. Only 19.8 % of fungicides
have a solubility in water of more than 100
mg/l. Most of these fungicides belong
triazoles,

anilides, aniline-pyrimidines,

cyanopyrroles,  carbamates, and ethyl
bisdiothiocarbamates classes.

Only 4.2 % of fungicides are mobile ir.
the soil profile due to the coefficient of
organic carbon sorption (Ka), but the
majority (66.7 %) of the registered fungicide:
are low mobile in the soil profile.

Toxic properties should take in:
account when choosing the hazardous criter-
for pesticides. According to the curre-
methodological approaches, pesticide haz”-:
assessment is carried out according to

parameters of toxicity and distinguishes -
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classes of hazard [8]. The assessment of the
potential risk of hazardous effects of
pesticides on the population is also carried
out taking into account the value of allowable
daily dose (ADD), which is one of the
integral criteria of danger with long-term
admission to the human body and takes into
account the possibility of long-term effects.

It is believed that pesticides with a
magnitude of ADD >0.1 mg/kg are low
hazardous, 0.1-0.01 mg/kg - moderately
hazardous, 0.01-0.001 mg/kg - hazardous,
<0.001 mg/kg - extremely hazardous. Our
analysis of fungicides ADD showed that
323 % of them are dangerous and
extremely hazardous pesticides.

The prediction of the migration
possibility of the investigated compounds
into groundwater by the ground ubiquity
>core (GUS) [9] showed that anilides and
miline-pyrimidines are not likely to leaching
nto ground water, since GUS values in soil-
Timatic conditions of Ukraine were <1.8.

In order to assess the hazard of
resticides in water, their persistence in water
should be considered in accordance with
-urrent in Ukraine hygienic classification [8].
The analysis of various classes’ fungicides
stability in water and in the water-sediment

stem has shown that 32.3 % of fungicides

very stable and stable compounds,
wever, when solving the issue of
nitoring studies on the pesticides of this
up content in water, it is not enough to

e into account only the class of hazard due
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to parameters of water persistance. Since in
predicting the risk of hazardous effects of
pesticides on the human body, it should be
considered that the rate of migration and the
depth of penetration of chemical plant
protection products are influenced not only
by their physical and chemical properties and
the rate of destruction, but also by the
volumes of substances application introduced
into the soil. Therefore, it is important to
carry out a comprehensive assessment of the
probable negative effect on human organism
of pesticides when they are leaching into
groundwater.

The specialists of Hygiene and Ecology
Institute developed a method for the
comprehensive assessment of the potential
negative impact on human organism of
pesticides when they are leaching into
groundwater, based on the establishment of
the maximum daily intake of pesticide with
water (MDIPW) and the subsequent
comparison with the permissible daily intake
of pesticide with water (PDIPW) [10].

The results of the calculations showed
that the daily intake of investigated
fungicides into the human body at the
maximum possible their concentration in
groundwater in Ukrainian conditions is 2-6
orders of magnitude below the permissible
daily intake with water. At the maximum
application rates of investigated fungicides in
various soil-climatic conditions of Ukraine,
the risk of hazardous effects on the human

body is permissible by the MDIPW value.



We have carried out a ranking of
fungicides of the studied classes according to
their hazardous effect on human organism,
taking into account the MDIPW index value
and found that ethylene bis-dithiocarbamate
class compounds - methyram and mancozeb
are the most hazardous. This can be
explained by their high rates and multiplicity
of applications. Triazole and aniline-
pyrimidine classes compounds pertain are at
the second place according to hazard level,
cyanopyrroles - at the third. The strobilurines

are the least dangerous for humans.

Based on many years of research on the
behavior of fungicides in Ukrainian soil-
climatic conditions, we have proposed
selection criteria for the monitoring of
fungicides in water (table 1).

In order to monitor pesticides in water,
their water solubility, Kog ADD, hazard
classes according to toxicity criteria, DT® in
water, ground ubiquity score (GUS), and the
risk of water contamination with pesticides
should be taken into account.

It is proposed to monitor fungicides if
they meet at least three criteria.

Table 1

Selection criteria for the monitoring of fungicides in water

Index of hazard

Selection criteria

Physical and chemical properties

Water solubility, mg/1

Coefficient of soil organic carbon sorption (Koo

>100
<75/>500

Persistence in environment

DT% in water, days
Ground ubiquity score (GUS)

Risk of groundwater contamination

>10
>18
>1

Toxicological hazard

Class of hazard

Allowable daily dose (ADD), mg/kg

Conclusion and perspectives
The criteria for the selection of

fungicides, used in the agro-industrial
complex of Ukraine, for monitoring were
scientifically substantiated. Their
introduction in the work of the Ministry of
Health of Ukraine, the State Service of

Ukraine for Labor, the State Committee for

I-11 class
<0.01

Procurement of Ukraine, the Ministry of

Environment and Natural Resources of
Ukraine, the Ministry of Agrarian Policy and
Food of Ukraine will allow to preserve the
health of agricultural workers and whole
population and reduce the anthropogenic load

on environment.
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FIFEHIYHE OBIMPYHTYBAHHA KPUTEPIIB BIABOPY AJ1A NMPOBEAEHHSA
MOHITOPUNHIY ©oYHIMUMAIB B BOAI
Baspinesuy O .T1 . AHTOHeHKo A.M. \ Owmenbuyk C.T.2 bapgos B.IN.1
Kadegpa ririenn Ta ekonoriiNe 1, IHCTWUTYT ririenn Ta ekonorii HauioHansHoro

Mefun4yHoro yHisepcuTeTy iMmeHi O.O. boromonbua, m. Kuis, YkpaiHa

Y[OCKOHaNEHHA CUCTEMU MOHITOPUHIY 3aCTOCYBaHHA MECcTUUMAIB B arpornpoMUCIOBOMY
KOMMNeKCi YKpaiHu [03BOMTb 3a6e3MneynTmn OXOPOHY HaBKO/MLIHBOIO CepefoBuLLa, 3aXUCTUTW
rpOMa/cbke 3[40pPO0B'S Ta paulioHa/bHe BUKOPUCTAHHA MPUPOLHKUX pecypciB. MeTa - ririeHiyHe
06rpyHTYBaHHS KpUTepiiB Bigbopy A7 MPOBEAEHHS MOHITOPWHIY (yHriumgis y Bogi. Bynu
BUKOPWUCTAaHI HaCTYNHi MeToAx: N1abopaTOPHWA | HATYPHUIA TirieHiuHi ekxcnepuMeHTH, (i3nKo-
XiMiYHI  (XpomaTorpadiiyHi), opraHonenTWYHI, (i3NYHI, MaTeMaTWYHOTO MOAE/OBaHHS,
KapTorpagyBaHHa | CTaTUCTUYHOrO aHanisy. Ha nigcTasi npoBefeHUX 6GaraTopPiYHMX
[OCNiA>KEeHb MOBEAIHKM (OYHriLMAIB B TPYHTOBO-KNIMATUYHUX YMOBax YKpaiHn Hamu Gynu
3anponoHoBaHi KpUTepii BiZ60PY 41 NPOBELEHHA MOHITOPUHTY (PYHrIUMAIB Y BOAI: PO3UYUHHICTb
sBogi, Koo A4, Knac Hebe3neyHoCTi 3a napaMeTpamy TOKCUMYHOCTI, Ty Bogi, GUS, BennunHa
PU3NKY HAAXOA>KEHHSA NecTUUMAIB 3 BOAOK. 3anponoHOBaHO NPOBOAUTW MOHITOPUHI (OYHTILMAIB
‘a YMOBY, fIKWO BOHM BIAMNOBIJaOTb MIHIMYM TpPbOM KpuTepisMu. BnpoBaf>KeHHs HayKoBO
06rpyHTOBaHMX KpuTepiiB Bigbopy yHriumais B pob6oTy MiHiCTepcTBa OXOPOHU 3[0pOB'S
YKpainu, [ep>KaBHOi Cny>k6m YKpaiHu 3 nuTaHb npaui, Jep>KnpoAcrnodKunBcay>k6u YkpaiHu,
MiHicTepcTBa eKonorii Ta NPUPOAHUX pecypciB YkpaiHu, MiHicTepcTBa arpapHoi NofNiTuki Ta
NPOAOBONLCTBA YKpaiHW [03BOIMTL 30eperTu 3[40p0oB'a CiflbCbKOroCnoAapCbKMx npauiBHUKIB Ta
-acefleHHsi B LiJIOMY | 3MEHLUMTU aHTPOMNOreHHe HaBaHTadKeHHA Ha 00'€KTU HABKOMMLLHLOMO
CepesoBuLLa.

Kntouosi crnosa: dyHriuman, kpuTepii Bigoopy, A4, Knac Hebe3neyHoCTi, CTINKICTb B

00 eKTax [OBKi/A, MOHI TOPUHT.

MrmEHNYECKOE OBOCHOBAHNME KPUTEPUVEB OTBOPA A/1A MPOBEAEHWA
MOHWUTOPVHIA oYHIMUMNAOB B BOAE
BaBpuHeBud E.IN. , AHTOHeHKO A.H. , Omenbuyk C.T. , bapgos B.I" .
Kadpeapa rurmenbl 1 akonornm Ne 1, ZAHCTUTYT TUreHbl 1 3KonoruM HauynmoHansHoro

MeANULMHCKOro yH1BepcuTeTa umedn A.A. boromonbua, 1. Kves, YkpanHa

CoBepLUeHCcTBOBaHMe CUCTEMbDI MOHWTOpPKUHTa NMPUMEHEHUA necTununaos B

NPOMBILLIEHHOM KOMMEKCE YKpauHbl NO3BOMMT OGECMEUNTb OXPaHy OKpY>Katollleil cpeapl,
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3alMTUTb 06LLECTBEHHOE 3[]0POBbE W paLMOHaNbHOE VMCMOMb30BaHKe NPUPOAHbIX pecypcos. Llenb
- TUrMEHNYecKoe 060CHOBAHME KPUTEpUEB 0T6opa s NPoBeAeHUs MOHUTOPUHIA (PYHIULMAIOB B
BOJE. BbiNM UCMOMb30BaHbl CReAyoLIME MeTO/bl: NaGopaTOPHbIA 1 HATYPHbIA TUTMEHNYECKIE
3KCMEPUMEHTbI, (IU3UKO-XMMUYECKME (XpoMaTorpadmueckie), opraHonenTuYeckue, nM3nUeckme,
MaTeMaTUUYECKOro MOAENMPOBaHNS, KapTorpatupoBaHus U CTaTUCTUYECKOro aHanm3a. Ha
OCHOBaHUM MNPOBEAEHHbIX MHOTONETHWX WCCNeA0BaHWIA MOBEAEHUS (OYHIMLUMAO0B B MOYBEHHO-
KNMMaTUYECKNX YCNOBUAX YKPauHbl HaMW Gbinn NPeaioXKeHbl KpUTepun 0T6opa Ans NpoBeAeHus!
MOHWTOPUHra (OYHIMLUWAOB B BOAE: PacTBOPMMOCTb B Boge, Ko AC[, KnacCc omacHocTW o
napameTpam TOKCUYHOCTH, B Boge, GUS, BennuMHa pucka nocTynneHus necTUUMAOB C
BOAON. peanodKeH0 MPOBOAUTL  MOHUTOPUHT  (DYHTUUMAOB MPU  YCNOBWWM, YTO  OHY
COOTBETCTBYOT MUHAMYM TPeM KpUTepusM. BHeapeHne HaydyHO 0GOCHOBAHHbIX KpUTEpUEB
oT60pa hyHrMuMaoB B paboTy MUHUCTEPCTBA 3ApaBOOXPaHeHUs YKpauHbl, [OCyaapCTBEHHOM
cny>k6bl YKpavHbl Mo BonpocaMm Tpyaa, Aep>KnpoanoTpebeny>k6bl YkpauHbl, MUHUCTEpPCTBA
3KOMOrMM W MPUPOAHLIX PECYPCOB  YKpauHbl, MUHUCTEPCTBA arpapHoii NOMUTUKA 1
NPOZIOBONLCTBIS YKPalHbl NO3BONMT COXPaHWTb 3[0POBbE CEMbCKOX03ANCTBEHHbIX PA60THUKOB
1 HACcEeNeHNs B LENOM M YMEHbLUWTb aHTPOMOreHHYH Harpy3ky Ha 06beKTbl OKpY>KatoLLel cpefpl.

KntoueBble cnoBa: (yHriumapl, kpurepu oToopa, ACA, Knacec onacHOCTW, yCTOWUNBOCTb

B 06bEKTax OKPY>KaloLLEei cpefbl, MOHUTOPYHT.

ORCID ID cniBaBTOpIB:

BaspiHeBny OneHa MeTpisHa. ORCID 1D 0000-0002-4871-0840;
AHTOHeHKO AHHa MukonaisHa, ORCID 1D0000-0001-9665-0646;
Owmenbuyk Cepriii TuxoHosud, ORCID ID 0000-0003-3678-4241;
Bappos Bacunb Maspunosny, ORCID ID 0000-0002-9846-318X.

180



