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FORECASTING THE RISK OF BIFENTHRIN-
BASED INSECTICIDES FOR HUMAN HEALTH
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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 (DT,) 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 2™ class of hazard (moderately stable) by resistance in vegetative agricultural crops. The active ingredient
pertains to the 2% class of hazard by the value of the integral index of hazard 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.

Key Words: insecticides, synthetic pyrethroids, hazard prediction, integral index of hazard when consuming

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. Bifenthrinis 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

. L . Maximum
Formulation Active ingredient L . .
application rate, Regions for field
name name and content, Crop
/ I/ha (number study
9 of applications)
i ; apple tree 0.5(2)
Rota;‘rz)(E)B |f§gtr|ne bifentrine, 100 Odesareg.
’ vineyards 0.3 (2)
wheat 1.0 (2)
Acetamiprid + acetamiprid, 16 +
Bifentrine, EC bifentrine, 30 soya beans 10(2) 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 3(2)
tomato 0.3 (2)
onion 0.3(2)
wheat 3(2)
. . barley 0.3(2)
Galil, SC imidacloprid, 250 + Kropyvnyckiy re
’ bifentrine, 50 soya been 0.3(2) pyvnyckiy reg.
sugar beet 3(2)
sunflower 0.3(2)
sunflo.wer.(awa 0.3(2)
application)
rape 0.3(2)
; cucumber 0.5 (2)
Macrogard, CS at??megtln, ?6 - Cherkasy reg.
ifentrine, 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].

Itis suggested, after adding all the points, inte-
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Hygienic norms (MALs) of bifenthrin and limits of quantification (LOQ) of analytical metho-drzble °
Object MRL, mr/kr LOQ, mr/kr Guidelines Ne
Apple 0.20 0.05 6207-91
Grape 0.20 0.10 784-2007
Cereals 0.10 0.10 1194-2012
Soya beans 0.10 0.10 990-2010
Potato 0.05 0.05 6207-91
Tomato 0.05 0.05 6207-91
Rape 0.20 0.20 928-2009
Sunflower 0.20 0.20 66-97
Sugar beet 0.05 0.05 312-2002
Onion 0.05 0.05 State Standards EN
Cucumber 0.05 0.05 12393-2:2003

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 amount from 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. In the subse-
quent study, the residual amounts of bifenthrin
gradually decreased and were not detected at the
time of harvesting. In the 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.

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



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

dAa‘a'ﬁ,rigﬁ- Half-life pg;;;) 4{BTs0): | 1ot crops lcpc
ADD, KynbTypa sumption, con.sump-
mg/kg 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. lICPC - integrat-

ed index of the contaminated products consumption.
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NMPOrHO3YBAHHS PU3UKY BIGEHTPUHOBUX IHCEKTULINAIB
AJ151 340POB 'Sl JIOANHN IPU CTOXXNBAHHI ClJ/IbCbKOIrOCIrOAAPCbKNX NMPOAYKTIB,
BUPOLLEHUX 3 IX BAKOPUCTAHHSAM

C.T. Omenbyyk!, O.11. BaBpuHesuy?, A.M. AHTOHeHKO?, B.I". Bapnos?®
"lHCTUTYT ririeHu i ekonorii,
2HavioHanbHuii MeauaHui yHiBepcuTeT iMeHi O.0. BoromossLs,
M. KniB, YkpaiHa

PE3IOME. OujiHka py3uKy BrMBY NECTULMAIB HA 30POB S IIOAEN € HEBIL'EMHOIO YaCTUHOIO iX MOHITOPUHIY.
MeToro poboTy 6Y10 NPOrHO3yBaHHS HEOE3MNeKky iHCEeKTULIMAIB Ha OCHOBI GIEHTPMHY [/1 340P0B S IOANHN
1Py CrOXUBAHHI CislbCbKOroCcrnoAapcbkoi npoAyKLii, BUPOLLEHOI npu ix 3aCTOCYBaHHI 411 36ePeXeHHs 340-
POB’S HACENIEHHS.

Martepianu i meToan AocnigXxXeHHs. Y HAaTypHUX A0CAax B rPYHTOBO-KAIMaTUYHUX YMOBax Ykpainv Oyam
BMBYEHI NapameTpu CTIVIKOCTi iHcekTuumay GipeHTPUHY B CislbCbKOrocnoAapChkux KyabTypax. [ns iHterpasb-
HOI OLiHKM NOTEHLiVIHOI HeGe3rneku BrmBY NeCcTULMAIB Ha OPraHi3M JIOAUHW MPU BXUBaHHI KOHTaMIiHOBaHOI
CiflbCbKOrocnoaapchbkoi npoayKLii BUKOPUCTOBYBaIN METOAUKY, PO3PObJEHy criBpobiTHUKaMu IHCTUTYTY
ririeHn Ta ekosiorii. 3a LKano B HOTUPM rpadallii OUiHIOBaIM NOKa3HVKY AonycTuMoi Jobosoi ao3u (A44),
nepioay HaniBpyiHyBaHHs ( T50) B pocaMHax Ta cepeaHboa0060BOro CrioXUBaHHS MPOAYKTY.

Pesynbtatn Ta 06roBopeHHs. 3a ctyneHem HebeanevHocTi 3rigHo 3 JCanlliH 8.8.1.002-98 6ipeHTpuH
HanexuTsb o 2 knacy Hebe3rneyHoCTi (MOMIPHO CTiVikuii) 3a CTIMKICTIO y BEreTylo4mx CislbCbKOrocrnoaapCbkmx
KynbTypax. Jito4da peqoBuHa Hanexutsb Ao 2 kaacy Hebe3neyHoCTi 3@ BENNYMHOIO IHTErpaibHOro nokasHuka
Hebe3neyHOCTi NPy BXUBAHHI MPOAYKTIB — HEOe3ne4Hi Criosyku.

BuCHOBOK. [HTerpasbHa OLiHKa MOTEHLVIHOI Hebe3nekn BrivBy GiheHTPUHY Ha OpraHiamM JIOANHY 1PU BXU-
BaHHI KOHTaMIHOBAHOI CiflbCbKOroCrnoAapchbkoi NpoAyKUii nokasana, Lo PEeYOBUHA HANEXUTb A0 2 knacy
Hebe3neyHocTi (HebeaneyHi crionyku). OTpuMaHuii napameTp Cin BpaxoByBaTU MNPy BUPILLIEHHI MNTaHHS PO3-
LLIMPEHHSI cepm 3aCTOCyBaHHS NMpenapartiB Ha OCHOBI BiPEHTPUHY.

Knio4oBi cnoBa: iHcekTuuman, CUHTETUYHI NDETPOoIAu, NPOrHo3yBaHHs HEOE3NeKku, IHTErpaabHNi NOKa3HUK
Hebe3neyHOCTi NPy BXUBAHHI MPOAYKTIB.



MPOrHO3MPOBAHUE PUCKA BUDPEHTPUHOBbLIX UHCEKTULINA OB
AJ15 3J0POBbS YEJIOBEKA PU NOTPEBJIEHUN CEJIbCKOXO35IUCTBEHHbIX NMTPO4YKTOB,
BbIPALLEHHbIX C X MPUMEHEHUEM

C.T. Omenbuyk!, O.I1. BaBpuHesny?, A.M. AHToHeHk0?, B.I". Bapnos?
TVIHCTUTYT rurveHsl U 9Ko0ru,
2HawmoHabHbIii MEAULIMHCKNIA YHUBEPCUTET UMEHM A.A. BoromosbLia,
r. Knes, YkpanHa

PE3IOME. OueHka pucka BO34eNCTBMSI MECTULMAOB Ha 340P0BbE N0AeEN IBASETCS HEOTLEMIEMOU YacTbio
MX MOHUTOPUHrA.

Lenb paboTsl. [[pOrHo31poBaHmne onacHOCTU MHCEKTULIMAO0B Ha OCHOBE BUQEHTPYHA [/15 3L10p0BbS YE/10BE-
Ka rpwv noTpebsieHnn CenbCKOX03CTBEHHOM NPOAYKLUMM, BbIPALLEHHOM C UX TPUMEHEHNEM U151 COXPaHEHMS
3[10POBbSI HACEIEHUSI.

Martepuansl n meTogbl nccaenoBaHusi. B HaTypHbIX OMbiTax B MOYBEHHO-KIAUMATUYECKUX YCI0BUSX
YkpaviHbl Obliv U3y4yeHbl napameTpbl YCTONYUMBOCTY MHCEKTULMAA OUDEHTPUHA B CEIbCKOXO3SMCTBEHHbIX
KysbTYypax. [ns uHTerpaabHou OLEHKW MOTeHLUMaIbHOM 0nacHOCTU BO3AEVCTBUS NeCTULMAO0B Ha OpraHn3m
yesioBeka rpw yrnoTpebeH KOHTaMUHVPOBAHHOM CEJIbCKOX03SIICTBEHHOM MPOAYKLMM NCMOb30BanN METO-
AuKy, pa3paboTaHHyo COTPYAHMKaMU IHCTUTYTa rurneHsl v akoaoruu. 1o wkane B YeTbipe rpagaumm OLeHu-
Ba/mM riokasare i AonycTuMmori cyToyHou 03l (ACA), nepmnona nonypacnazna ( 750) B pacTeHusIX U cpeaHecy-
TOYHOro noTPebeHVs NPOAYKTA.

Pe3ynbtatsl n obcyxaenue. 1o ctenenu onacHoctu cornacHo []CarluH 8.8.1.002-98 6ugpeHTpmH 0THO-
CcUTCS KO 2 Kaiaccy onacHOCTY (YMEPEHHO YCTOMYMBBIN) 10 YCTONYMBOCTU B BEr€TUPYIOLLINX CEIbCKOX03SIM-
CTBEHHbIX KynbTypax. [encTBytoliee BeLLeCTBO MPUHaMIEXUT KO 2 K1acCy 0rnacHOCTU 10 BENYNHE VHTET -
pasibHOro rokasaTess OracHOCTV Mpw ynoTpeb1eHny NPOAYKTOB — ONaCHbIE COEANHEHMUS.

BoeiBoa. VIHTerpasibHasi oLeHKa NoTEeHUManbHOM 0nacHOCTY BO3AENCTBUS OUGEHTPUHA HA OPraHn3M 4esioBe-
Ka npu ynotTpebaeHn KOHTAaMUHUPOBAHHOW CEbCKOXO3SMICTBEHHOM MPOAYKUMY roka3asa, 4To BeLiEeCTBO
MPUHAANEXUT KO 2 Kaaccy onacHOCTY (onacHbie coeanHeHus). [oay4eHHbI napameTp caeayeT yYnTbiBaTb
Mpy peLLeHy Bonpoca pacLUmMpeHusl chepsl MPUMEHEHWS NpenapaToB Ha 0CHOBE BUMEHTPUHA.

KnioyeBble cnoBa: HCEKTULMLbI, CUHTETUYECKME NMUPETPOUABI, MPOrHO3VUPOBaHNE 0NaCHOCTH, UHTErpaslb-
HblIVi Toka3aTesib 0NacHOCTY Npw ynoTpebaeHny NpoayKTOB.

Hapivituna no peaakuii 12.04.2019 p.
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