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FORECASTING THE RISK OF BIFENTHRIN-
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ABSTRACT. The assessment of the health risks of pesticides is an integral part of their monitoring.

The Purpose of the Work was to predict the risk of bifenthrin-based insecticides for human health when con-
suming agricultural products grown in their application for the public health preservation.

Materials and Methods of Research. The bifenthine stability parameters in agricultural crops were studied
in the field experiments in soil and climatic conditions of Ukraine. For the integrated assessment of the poten-
tial hazard of pesticide exposure to the human body when contaminated agricultural products were used, a
methodology developed by specialist of Hygiene and Ecology Institute was used. Allowable daily dose (ADD),
half-life period (DT50) and average daily consumption of the product were estimated on a four-graded scale.
Results and Discussion. By degree of hazard according to State Standards 8.8.1.002-98 bifenthrin pertains to
the 2nd class ofhazard (moderately stable) by resistance in vegetative agricultural crops. The active ingredient
pertains to the 2nd class ofhazard by the value of the integralindex ofhazard when consuming products - dan-
gerous compound.

Conclusion. Integral assessment of the potential risk of bifenthrin exposure to humans using contaminated
agricultural products showed that the substance pertains to the 2nd class of hazard (dangerous compounds).
The obtained parameter should be taken into account when deciding on bifenthrin-based formulations expan-
sion of the scope.
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products.

Actuality. To date, 248 insecticide formula-
tions, including 9 based on bifentrine, are
allowed for application in Ukraine [1]. Bifentrine-
based pesticides have been used for more than
20 years on a wide range of crops. Bifenthrin is a
synthetic pyrethroid third generation insecticide
characterized by ecological stability, persistence
in plants and high insecticidal activity [2, 3]. It
can cause both ecological danger and danger for
human organism consuming contaminated agri-
cultural products.

It is known that a non-agricultural regions pop-
ulation may be exposed to pesticides because of
food containing its residues consumption.
Excessive levels of pesticides may cause acute
poisoning or long-term adverse health effects,
including cancer and reproductive disorders [4].
Our country offers monitoring programs on the
content of pesticide residues for food produced
in Ukraine, which should take into account the
assortment of pesticides used in the country,

range of products, the development of their sam-
pling and analysis techniques [5]. Specialist of
Hygiene and Ecology Institute proposed a
methodology for the integrated assessment of
the potential danger of pesticides exposure to
human organism after consumption of contami-
nated agricultural products [6] as a component
of pesticide monitoring system

The purpose of the work was to predict the risk
of bifenthrin-based insecticides for human
health when consuming agricultural products
grown in their application for the public health
preservation.

Materials and Methods of Research. A full-
scale field study of the bifentryne-based insecti-
cides application were conducted for study the
dynamics of its contents in crops and assess-
ment of hazards to people consuming grown
products. Conditions for bifentrin-based formu-
lations application are given in Table 1

Samples of green mass of plants and fruits for



Table 1

Conditions of bifentrin-based formulations applications

Formulation Active ingredient

Maximum

application rate, Regions for field

name name and content, Crop llha (number study
g/l of applications)
; ; apple tree 0.5 (2)
Rotam Bifentrine bifentrine, 100 Odesa reg.
100, EC vineyards 0.3 (2)
wheat 1.0 (2)
Acetamiprid + acetamiprid, 16 +
Bifentrine, EC bifentrine, 30 soya beans 10 Cherkasy reg.
apple tree 1.0 (2)
potato 0.3 (2)
potato 3.0 ml/0.01 ha (2)
Blockbuster, EC bifentrine, 100 Kyiv reg.
apple tree 0.5 (2)
apple tree 5.0 ml/0.01 ha (2)
potato 0.3 (2)
tomato 0.3 (2)
onion 0.3 (2)
wheat 0.3 (2)
o ) barley 0.3 (2)
Galil, SC imidacloprid, 250 + Kropyvnyckiy re
' bifentrine, 50 soya been 0.3 (2) pyvnyckiy reg.
sugar beet 0.3 (2)
sunflower 0.3 (2)
sunfloyver. (avia 03 (2)
application)
rape 0.3 (2)
; cucumber 0.5 (2)
Macrogard, CS ab-ame(-:tln, 36 + Cherkasy reg.
bifentrine, 100 apple tree 0,7 (2)
Elmire 100, EC bifentrine, 100 soya beans 0,2 (1) Kyiv reg.

the study were taken from the day of the last
treatment and, after certain periods, 3-6 times
during the growing season until the harvest. Prior
to the crop treatment, control samples of plants
were selected. In these samples the studied
active ingredient was not detected. The hygienic
norms (maximum allowable levels - MALs) of
bifenthrin and the limits of quantitafication (LOQ)
of analytical methods are given in Table 2.

The obtained results of field studies were used
by us to establish the stability parameters of
bifentrine in agricultural crops: half-life period
(DT50) and almost complete destruction period
(DT95). A method of mathematical modeling was
used, which involves the estimated reproduction
of the processes of destruction of pesticides

according to actual data, which allows predicting
their persistence [7].

For classification of substances by stability in
plants the classification of pesticides by the
degree of danger (State Standard 8.8.1.002-98
[8]) was used.

Experts of the Hygiene and Ecology Institute of
the Bogomolets National Medical University rec-
ommended a four-graded scale that takes into
account the allowable daily dose (ADD), the half-
life period (DT50) in plants, and the average daily
consumption of the product, for an integrated
assessment of the potential danger of pesticide
exposure to the human body when consuming
contaminated agricultural products [6].

It is suggested, after adding all the points, inte-

29



CfINHS &flopos's jg nptréiKMHxapgyigH« YupgIMi 1/2019

30

Table 2

Hygienic norms (MALSs) of bifenthrin and limits of quantification (LOQ) of analytical methods

Object MRL, Mmr/kr
Apple 0.20
Grape 0.20
Cereals 0.10
Soya beans 0.10
Potato 0.05
Tomato 0.05
Rape 0.20
Sunflower 0.20
Sugar beet 0.05
Onion 0.05
Cucumber 0.05

grated index of the contaminated products con-
sumption (IICPC) assess as follows: at its value of
3-5 points - substances are hazardous to
humans (class 4), 6-8 - moderately hazardous
(class 3), 9-11 - hazardous (class 2), >11 -
extremely hazardous (class 1) [6].

Results and Discussion. The results of the study
of the bifenthrin content dynamics in different
crops showed that the substance was detected in
an amountfrom 1.8 mg/kg to 0.1 mg/kg after one
hour and 3 days after the application of Rotam
Bifentrine, Acetamiprid + Bifentrine, Blockbuster,
Macrogard and Elmire formulations. Inthe subse-
guent study, the residual amounts of bifenthrin
gradually decreased and were not detected at the
time of harvesting. Inthe case of formulation Galil
application, residual quantities of bifenthrin was
not found in all terms of the study.

The actual data of the dynamics of bifentrine
content in agricultural crops obtained during
field studies allowed determining the parameters
of degradation using the method of mathemati-
cal modeling (Table 3).

Differences in the DT50 values of bifentrine in
different crops are unreliable (p>0.05). This
allowed us to calculate the average values of this
index - 14.44+1.51 days.

LOQ, mr/kr Guidelines Ne
0.05 6207-91
0.10 784-2007
0.10 1194-2012
0.10 990-2010
0.05 6207-91
0.05 6207-91
0.20 928-2009
0.20 66-97
0.05 312-2002
0.05 State Standards EN
0.05 12393-2:2003

According to State Standards 8.8.1.002-98 [8]
bifenthrine according to the parameter persis-
tence in vegetative crops pertains to the 2nd
class of hazard (moderately stable). The results
correlated with field research data from other
countries. According to studies conducted in
Belgium and Hungary, the half-life period of
studied substance in plants varies from 1.3 to
27.0 days [3].

Thus, the investigated active substance per-
tains to the 2nd class of hazard according to inte-
grated index of the contaminated products con-
sumption value (Table 3) - hazardous com-
pounds. The resulting amount is due to a wide
range of crops on which bifenthrin-based formu-
lations are permitted for application and their
persistence in vegetative crops.

Conclusion. Integral assessment of the
potential risk of bifenthrin exposure to humans
using contaminated agricultural products
showed that the substance pertains to the 2nd
class of hazard (dangerous compounds). The
obtained parameter should be taken into
account when deciding on bifenthrin-based for-
mulations expansion of the scope



mg/kg

Table 3

Assessment of the risk of adverse effects of bifenthrin on human health when consuming agricultur-

al products grown in insecticides on its basis application

Average -t life period (DT50),

daily con- day Total crops IICPC
ADD, KvALTVDA sumption, consump-
4 yp g/day, tion,
according M=m M=m g/day value class
to [9]
Apple 164 16.96+2.41
Grape 164 <5
Bakery 314 11.11+1.47
Soya beans 5 13.55+3.08
Potato 260 <5
0.02 Tomato 69 <5 14.44+1.51 1174 9(2+3+4) 2
Rape seeds 19 <5
Sunflower seeds 19 <5
Onion 25 <5
Sugar beet 66 <5
Cucumber 69 9.49+0.54

Notes: 1. M - mean value, 2. m - standard deviation; 3. ADD - acceptable daily doser; 4. IICPC - integrat-
ed index of the contaminated products consumption.
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MPOMHO3YBAHHA PU3NKY BI®EHTPUHOBUX IHCEKTULNAIB
Ana 340POB AN ANHN MPU CMOXWBAHHI CIJIbCBKOIMOCINMOAAPCBLKUXTIPOAYKTIB,
BUPOLLEHUX 3 X BUIKOPUCTAHHAM

C.T. Omenbuykl O.IN. BaBpuHeBny2, A.M. AHTOHeHKo2, B.I'. bapgos2
IHCTUTYT ririeHn i ekonorii,
2HauioHanbHUn MegnYHK yHiBepcuTeT iMeHi O.0. Boromonbus,
M. KniB, YkpaiHa

PE3KOME. OujiHka pn3nky BnAnBy necTUUMAiB Ha 340P0OB’A Nt0AEN € HEBIA'EMHOK YaCTUHOK iX MOHITOPUHTY.
MeT0r0 po60TK 6yNn0 NPOrHO3yBaHHA HEGE3MEKN IHCEKTULMAIB HA OCHOBI GiheH T PUHYANSA 340POB’A N0 ANHN
Npu CMOXWBAaHHI CiNbCbKOrocnoAapCcbKoi NpoAyKLii, BUPOLWEHOT NpK iX 3aCTOCYBaHHI 4Na 36epeXeHHa 340-
pPOB’SA HACE/IEHHS.

MaTepianu i MeToan AOCNIAXKEHHA. Y HATYpHUX flocnifax B 'PYHTOBO-KNIMaTUYHUX yMOBax YKpaiHu 6ynu
BMBYEHI NapameTpu CTINKOCTI iHcekTuumay 6iheHTprHY B CinbCbKOrocnoAapCcbKnx KynbTypax. 4nsa iHTerpanb-
HOI OLiHKM NOTEHLiNHOI He6e3neKkn BNANBY NECTULMAIB HA OPraHiam NIANHN NPY BXMWBAHHI KOHTamMiHOBaHOI
cinbCcbKOrocnogapcbkoi NpoAayKuii BUKOPUCTOBYBaIN MeTOAMKY, PO3pob6neHy cniBpo6iTHUKAMU IHCTUTYTY
ririeHn Ta ekonorii. 3a WkKano B YOTUPY rpagauii oyiHloBaan NokasHukn gonycrTumoigo6osoigo3un (4404),
nepioay HaniBpyliHyBaHHA ( T50) B poc/nHax TacepeaHbo4060BOr0 CMOXMBAHHA NPOAYKTY.

Pe3ynbTaTn Ta 06roBopeHHA. 3a cTyneHeM Hebe3neyHocTi 3rigHo 3 ACaHMiH 8.8.1.002-98 6icheHTpUH
HaNeXnTb A0 2 Knacy Hebe3neyHocTi (MOMIPHO CTIiliKWiA) 3a CTIKICTIO Y BEre TYHUNX Ci/iIbCbKOroCcnogapCcbknx
KynbTypax. [litoya peyvyoBUHA HaNeXuWTb 40 2 Knacy Hebe3neyHoCTi 3a BE/IMYMHOI IHTEerpasbHOro nokasHuka
He6e3neyHOCTIi Npu BXMBAHHI MPOAYKTIB - HEGE3MEeUHi CMNONYKu.

BWCHOBOK. IHTerpanbHa ouiHka NOTeHUinHOT Heb6e3nekn BNAMBY BiheHTPMHY HA OpPraHi3M I ANHN NPW BXW-
BaHHI KOHTaMIHOBaHOI CifibCbKOrocnogapcbkoi NpoAykKLuUii nokasana, WO pevyoBMHA HanexuTb J0 2 Knacy
Heb6e3neyHoCcTi(He6e3neuvHi cnonykn). OTpruMaHuii napaMmeTp Cif BpaxoByBaTU NPU BUPILLEHHI MM TaHHS po3-
LWMPEHHSA chepn 3acTOCyBaHHS NpenapaTiB HA OCHOBI GiPEHTPUHY.

KntouoBi cnoBa: iHcekTUUMAN, CUHTEeTUYHI NipeTpoian, NPorHo3yBaHHS HeGe3nekun, iHTerpanbHuii MoKasHMK
He6e3neyHOCTIi Npu BXMBAHHI MPOAYKTIB.
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MPOrHO3NPOBAHWE PUCKA BUOPEHTPUHOBBLIX MHCEKTNLUNAOB
AN 300POBbS YE/TOBEKA MPU MOTPEB/IEHNW CE/TIbCKOXO3ANCTBEHHbLIX MPOAYKTOB,
BbIPALWEHHBIX C UX MTPUMEHEHVEM

C.T. Omenbuykl O.MN. BaBpuHeBny2, A.M. AHTOHeHKo2, B.I'. Bappos2
WVHCTUTYT rMrueHbl U 3Konoruu,
2HaunoHanbHbIN MeANUMHCKNI yHMBepcuTeT nMeHun A.A. boromonbua,
r. Kues, YkpanHa

PE3KOME. OueHka pucka Bo3geiicTBNS NecTUUMAOB Ha 340P0BbE NI0AEN SBNAETCA HEO T bEM/IEMON YacThbio
NX MOHUT OPUHTa.

Llenb paboThbl. MporHo3mpoBaHne onacHOCTY UHCEKT ULMAOB HA OCHOBe BUeHTprHA A4/151 340P0OBbS YesioBe-
Ka Nnpu noTpebaeHnn cCenbCkoX03aMCTBEHHON NPOAYKLMY, BbIPALLEHHON C UX MPUMEHEHNEM 415 COXPAHEHUA
3[0POBbSA HaceneHus.

MaTepuasibl 1 MeToAbl UCCnefoBaHUA. B HaTypHbIX onblTax B MOYBEHHO-KIMMATMUUYECKUX YCIOBUAX
YKpaunHbl 6bly U3yyeHbl NapameTpbl YCTOWYMBOCTU MHCEKTUUMAA 6UeHTpuHa B CENbCKOXO3ANCTBEHHbIX
KynbTypax. [4na MHTerpanbHoW OLEeHKN NOTEeHLMaNbHON ONacHOCTW BO3A4elCTBUA NecTUUNAOB Ha OpraHusm
YyenoBeka npu ynoTpebaeHnn KOHTaMUHUPOBAHHON CEeNbCKOX03AACTBEHHON NPOAYKLUNMN UCNONb30BaIN METO-
AUKy, pa3paboTaHHy COTpyAHMKaMu VHCTUTYyTa rmrueHbl 1 a3konoruun. Mo wkane B YeThblpe rpagaluv oueHun-
Ba /M NokasaTennaonycTumol cyTouHon go3bl (4CA), nepnoga nonypacnaga ( T50) B pacTEHUSIX U CpefHecy-
TOYHOro NoTpebneHnsa NnpoaykTa.

Pe3ynbTaTbl 1 06CcyxaeHne. Mo cTeneHn onacHocTU cornacHo ACaHlMuH 8.8.1.002-98 6GUheHTPUH OTHO-
CUTCA KO 2 Kflaccy OnacHOCTU (YMEPEHHO YCTONYMBbIA) NO YCTOWYMBOCTU B BEre TUPYHOLLNX CE/TbCKOXO3AM-
CTBEHHbIX KyNbTypax. [elicTByllee BelWeCcTBO NPUHAANEXNT KO 2 KnacCcy OnacHOCTMW NO Be/IMYMHE UHTer-
panbLHOro nokasaTesns onacHoOCTY Npu ynoTpebneHnn NpogyKTOoB - ONacHble COeNHEHUS.

BbiBO4. HTerpanbHas oueHka NoTeHLManbHON ONacHOCT Y BO34eNCTBNA BUheHTpuHa Ha OpraHn3m yenose-
Ka npu ynoTpebaeHnn KOHTaMUHUPOBAHHOW CeNbCKOXO03AWCTBEHHON NPOAYKUMM MOKasana, YTo BeLlecTBO
NpUHaNeXUT KO 2 Knaccy OonacHoCTM (onacHble coefMHeHus). MonyyeHHbl napameTp cnefyeT yu/TbiBaTb
npv peweHnn Bonpoca pacwmpeHusa cepbl NPUMEHEHNA NpenapaToB HA OCHOBe GUdeHTpuHa.

KnroueBble cnoBa: MHCEKT MUUAbI, CUHTETUYeCKMe NUPETPOUabl, NPOrHO3MPOBaHME ONAaCHOCTU, UHTEerpasib-
Hbll NOKa3aTeNb 0NAcHOCTW Npy ynoTpebaeHnn NnpoaykToB.

Hapiiwna go pegakyH 12.04.2019 p.
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