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OUIHKA PH3HKY NS HACENERHA NPH CADMMBAHHI NPORYKL,
BMPOUEHDI 3 3ACTOCYBAHHAM MYRIIIHIB HA OCHOBI
JIHKYHX PEYOBHH KNACY TPHA3ONIB

Cupora A.l., BaspiHeBuu O.11.,
Owmenbuyk C.T., Bnaras A.B,

HYGIENIC ASSESSMENT OF THE POPULATION RISK
AFTER CONSUMPTION OF AGRICULTURAL PRODUCTS
GROWN WITH THE APPLICATION OF TRIAZOLE
CLASS-BASED FUNGICIDES

ccording to the UN forecast, the

Earth’s population will increase by 2.5

billion by 2050 [1, 2]. Thus, the ques-

tion of increasing the productivity of

agricultural production becomes ur-

gent. In today’s realities, itisn’t easy to

find that the world has backed away

from the pesticide’s application. The

variety and volume of their use in-

Crease every year. The advantages of

using pesticides are improved agricul-

SYROTAA.L, tyre efficiency, protecting of plant

VAVRINEVYCH O.P., crops from diseases and pests, and

OMELCHUKS.T., reducing the price of products. How-

BLAGAIAA.V. ever, there are also disadvantages —

Bogomolets National this is their negative impact on the en-

medical university, vironment and human health, which
Kyiv, Ukraine has a cumulative effect [3, 4].

Various key methods at the different
stages of registration and monitoring
studies of pesticides have been used
widely in the countries of the EU and

OLIHKA PU3UKY 4719 HACEJIEHHS NMPY CIOXXUBAHHI
MPOAYKLIT, BAPOLLIEHOI 3 BACTOCYBAHHSIM OYHI m1aB
HA OCHOBI AIl04Y1X PEYOBWH KJIACY TPUA3O/IIB
CuporaA.l., Baspinesuy O.11.,

Omenbuyk C.T., Bnarasi A.B.

HauioHansHuii meouynuii yHisepcuter

iM. O.0. boromonbus, Knis, Ykpaina

lMpobnema oTpyeHHs necTuumaamm oco6auBo rocTpo no-
CTae cepes kpaiH, OCHOBHIUM AXEePesioM 4OXOAY SKUX €
cineceke rocrniogapctso (CLUA, IHais, Kutaii, Bpasunis,
Mekcuka, ApreHTuHa Ta in.). LLjopidHo roBiAOMASETLCS PO
6/113bK0 3 MJIH. BUNAAKIB HABMUCHOIO Ta HEHaBMUCHOIO
OTPYEHHS necTuumaamn y CBiTi, L0 NPU3BOANTE 40 3aru-
Geni noHap 250000 nogeii. B Ykpairi 3a 2020 pik 6yso 3a-
peecTposaHo rnoHan 250 npenaparis Ha OCHOBI AiYNX
PEeYOBUH Knacy Tpnasonis.

Mera. OuiHka pu3suky Ans HaceneHHs npuv cnoxnsBaHHI
NPOAYKUIi, BUDOLLEHOI 3 3aCTOCYBaHHSIM QyHriuuaie Ha oc-
HOBI Ai041X PEYOBUH KN1acy Tprasosis.

Marepianu i merogn. Hamu rpoaHanizoBaHo napameTpu
CTIKOCTI PyHriumais knacy Tpuasonis (angeHokoHa301,
MPOTIOKOHA301, UNMPOKOHA30/1 | MeTKOHA30/1 ) Ta cTpobiny-

© Cupora A.l., Baspinesuuy O. M., Omensyyk C.T.,
bnaras A.B. CTATTS, 2022.
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the USA [5, 6]. One of the
«orking directions of the Bo-
comolets National Medical
nwversity Institute of Hygiene
~d Ecology (IHE NMU) is the
.2lopment of hygienic as-
ss*nent risk models for the
ulation after the consump-
of contaminated food
roducts [7, 8]. This is a criti-
direction in working with
5*_.:ides because the popu-
3to n's health depends on it.
cording to the World
aith Organization (WHO),
ong agricultural workers,

I| W L B
1] ||-

1I'J

"]

v (0 W

{ 4]

'llll |

=r= are known cases of ad-
effects of hazardous
=_ostances at various stages
working with them: durmg

soning with pesticides of the
triazole class is unlikely if the
regulations for their safe
usage are followed [13]. How-
ever, there are other ways of
getting these substances into
the body, including food.

In Ukraine, by 2020, more
than 250 pesticide prepara-

:‘{-‘"—’aTIOH dilution, mixing,
and ::)pllcatlon of pesticides

'—e'problem of pesticide
osoning is particularly acute

tions containing active sub-

BIOJIOTI4HI ®PAKTOPU JOBKUIIA —

stances of the triazole class
and up to 100 fungicides for
seed treatment were regis-
tered [14].

Aim of the work. Hygienic
assessment of the population
risk after consumption of agri-
cultural products grown with
the application of triazole
class-based fungicides.

Table 1

General characteristics of fungicides and
conditions of their usage

=mong countries whose pri-

. _ | - Application
~ary source of income is agri- | Name of Active Product ra?eps I/kg/ha,
~ture (India, China, Brazil, fungicide substance times

\Wexco.  Argentina Ietc.). Camzol Cyproconazole, wheat, rapeseed, soy- 0,7 I/ha

£oout 3 million cases of inten- | Turbo, 80 g/I" bean, sunflower, winter | =} . .™

“onzl and unintentional pesti- |SC* Metconazole, 60 g/l | and spring barley

~2e= poisoning are reported in Split Difenoconazole, 125g/1°| rapeseed, soybean, 1,0 1/ha,

e worid aﬂnu?lly, resultingin | Duo, SC*|Azoxystrobin, 125 g/l| sunflower, sugar beet twice

e ‘-Path of more than : Difenoconazole wheat, barley,

250000 people [11, 12]. 'I‘E"g?,a”'c' 125 g/I* rapeseed, sunflower, 1}?\,:’2?'

_ong-term research con- Prothioconazole, 175 g/ sugar beets

“.ct=d by IHE of NMU [Notes: * - Emulsifiable concentrate,

s~owed that inhalation poi- ** - Suspension concentrate (flowing)

cue=y (@a30kcmncTPOBIHY) Ta IXHIX AI0YUX PEYOBUH Y pfsnnx
© TLCHKOrOCNOAAaPCHLKUX KYNbTypax. [ns BuU3Ha4yeHHs BMi-
CTV O 004MX DEYOBUH Y CibChKOrocnoaapCchknx KynbTypax
Wt 22CTOCOBYBAN CydacHi metoau BUcokoedekTUBHOI pi-

Zw==01 Ta ra3oBoi xpomarorpadii.

= =TerpanbHoi OUIHKY PU3NKY BUKOPUCTOBYBAN TaKi
«owTEpils gonyctuma aobosa go3a, nepion HanispyHy-
S22 DEYOBUH Y POC/IMHAX Ta cepeaHbon00608e Crioxu-
S=ese2 NDOAYKTIB.

Peaynbram poboTu. OuiHka pu3vKy 415 HaceseHHs, po3-
C=r0=3Ha 33 METOAMKOKW, Nokasana, Lo BETNYUHN PU3NKY
“mamyx knacy Tprasonis cknanv 0,0002-0,2239, cTpobiny-
Swee = - 0.0002-0,0016, 1o He nepesuLLye JoNyCTUMUA Pi-
s (mesHwe 1),

D wwscnesns, 30IMCHeHI 3@ MeToAMKOoK, CBiAYaTh, L0 yCi
SocaxysaHi Crioslyku Knacy TpUasosis Hanexarsb [0 o-
w0 =webe3neyHux npu crnoxusaHHi 06pobnerHux pinaky,
SO0 COMRLWHMKY, LYKPOBUX BYpSiKiB, Ta HebesneqHi npun

o wE3HHI 38PHOBUX KYNIBTYP, CTPOBITYPUH — ManoHe-
S npy CNoXuBaHHi OiNbLLIOCTI 4OCHILXYBaHNX
“wm=TyD. BiamiHHOCTI y Knacax Hebe3ne4yHocCTi 3yMOoB/eHI
S VCIM DIZHULIEIO NOBEAIHKA Y PISHUX KY/IbTypax 1a Tpu-
227070 BeretauiniHoro nepiogy Kynstyp.

mwowosi cnosa: QyHriumamn, Tpuasonun, cTpobinypuHm,
Dw=wE DH3UKY, Xap4YoBi NPOAYKTH.

Fyvmonueve & lleam No 4.' 2022

Materials and methods.
We analyzed the resistance
parameters of triazole fungi-
cides (difenoconazole, proth-
ioconazole, cyproconazole,
and metconazole) and strobil-
urin (azoxystrobin) in various
crops (wheat, barley, rape-
seed, soybean, sunflower,
sugar beet).

Information on the general
characteristics of fungicides
and the conditions of their ap-
plication is given in table 1.

To determine the content of
active substances in crops,
we used modern methods of
high-performance liquid
chromatography (HPLC) and
gas chromatography (GC)
(table 2).

To assess the effect of the
studied fungicides on the
agrocenosis objects, we cal-
culated the degradation half-
life (50) of substances in
plants. Using the calculation

*————



method of mathematical
modelling and reproduction of
the degradation processes of
pesticides according to actual
data, we were able to predict
their behaviour [15].

The persistence in plants
was evaluated according to the
Ukrainian classification of pes-
ticides by hazard degree of
SSanN&R 8.8.1.002-98 [16],
according to which the own re-
search results were evaluated.
The classification divides sub-
stances according to their sta-
bility in plants into four classes:
1 — highly persistent ( 50 more
than 30 days), 2 — persistent
(15-30 days), 3 - moderately
persistent (5-14 days), 4 — low-
persistent (less than 5 days).

The degradation indicator
rates of active substancesin the
studied crops (decay rate con-
stant (k), half-life periods ( 50)
were calculated using the first-
order reaction equation [15].

% 2.303 Ig( s DT, = In2

1 C, k
where Cq - is the initial con-
tent of residual amounts of
pesticides (1 hour after pesti-
cide treatment); C; - is the

1

content of residual quantities
of pesticides after a certain
period of time (t) after pesti-
cide treatment.

For the integral assessment
of the hazard indicators, while
using products, the four-gra-
dation scale proposed by the
specialists of IHE NMU was
used, the indicators of the al-
lowable daily intake (ADI), the
half-life periods ( 50) in plants
and the average daily con-
sumption of the product were
evaluated [21, 22]. The basis
of the integral assessment is
assigning points to each crite-
rion (from 1 to 4 points). After
adding all the obtained points,
the integral indicator of hazard
while using products (lIH) is
evaluated as follows: with an
IIH value of 3-5 points — sub-
stances are slightly hazardous
for humans (class 4), 6-8 —
moderately hazardous (class
3), 9-11 — hazardous (class 2),
>11 - extremely hazardous
(class 1).

Statistical processing of the
obtained results was carried
out using the SPSS Statistics
Base v. 22 and MS Excel sta-
tistical software package.

Table 2
Analysis Methods of the studied fungicides
- Limit of Limit of
Acéf[‘;ing' Product Method [Ne] | quantifica- |detection,
tion, mg/kg| mg/kg
Triazoles
wheat, barley| GC [938-2009] 0,05 0,02
Cypro- rapeseed | GC [938-2009] 0,2 0,06
conazole soybean | GC [1013-2010] 0,2 0,06
| sunflower | GC [1062-2011] 0,2 0,06
wheat, barley| GC [1197-2012] 0,1 0,03
Met- rapeseed | GC [676-2006] 0,2 0,06
conazole soybean GC [pending] 0,1 0,03
sunflower GC [pending] 0,05 0,02
rapeseed GC 994-2010] 0,1 0,03
_ soybean | GC [1468-2018] 0,05 0,02
Difeno- [ sunflower | GC [1439-2015] | 0,05 0,02
sugar beets | GC [6147-91] 0,1 0,03
wheat, barley GC [69-97] 0,05 0,02
Prothio-  |wheat, barley| GC [664-2006] 0,1 0,03
fgrg?ﬁ%? rapeseed | GC [931-2009] 0,1 0,03
conazole | sunflower GC [1094-2011] 0,1 0,03
destio) sugar beets | GC [1449-2015] 0,3 0,1
| ' Strobilurins

rapeseed |HPLC [873-2009] 02 [ 006
Azoxys- soybean [HPLC [989-2010] 0,2 0,06
trobin | sunflower [HPLC [828-2008] 0,2 0,06
[ sugar beets |HPLC [829-2008] 0,1 0,03

Research results and dis-
cussion. The results of in-
field studies showed that after
the application of Camzol
Turbo, SC, Split Duo, SC,
Meganic, EC, the initial con-
centrations of cyproconazole,
metconazole, difenoconazole,
prothioconazole and azoxys-
trobin in the analyzed crops
(wheat, barley, rapeseed, soy-
bean, sunflower, sugar beet)
were 0.61-5.9 mg/kg; 0.18-
4.7 mg/kg; 0.51-1.7 mg/kg;
0.22-0.82 mg/kg; 0.2-2.1
mg/kg, respectively. In the
later periods of the study, the
residual amounts of the stud-
ied active substances gradu-
ally decreased in the studied
cultures, and their content
was not detected in the
above-mentioned plant cul-
tures at harvest.

Pesticide residues at har-
vest were compared with the
national maximum allowable
levels (MALs) [17], and ap-
proved in the EU MRLs [18],
and it was established that
there is no exceedance of the
norms established in Ukraine
and the EU.

The results obtained during
field studies and using the
mathematical modelling me-
thod made it possible to cal-
culate the stability parameters
of the studied fungicides of
the triazole class (cyprocona-
zole, metconazole, difeno-
conazole, prothioconazole)
and strobilurin (azoxystrobin)
in various crops (degradation
rate constant (K) and half-life
period ( 50) (table 3).

Mathematical processing of
the obtained results showed
that in the soil and climatic
conditions of Ukraine, the
process of decomposition of
the studied compounds of tri-
azoles and strobiurins class in
crops obeyed an exponential
dependence, which can be
observed on the correspon-
ding graphs (figs. 1-3). The
values of the coefficient of de-
termination (R2) were in the
range of 0.5548-0.9983,
which indicates a significant
relationship between the stud-
ied variables and the reliability
of the selected model when
simulating the results of field
studies of pesticides [15].
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G :_‘. C ASSESSMENT OF THE POPULATION
S AFTER CONSUMPTION
= 2CRICULTURAL PRODUCTS GROWN
THE APPLICATION OF TRIAZOLE
= -: SASED FUNGICIDES
Syro . Vavrinevych O.P.,
Dr'wefchuks T., Blagaia A. V
Sogomoiets Nanonaf medical university,
. _=raine
"7 oroblem of pesticide poisoning is par-
~.\=7y acute among countries whose pri-
—=7 source of income is agriculture (India,
Dz, B ,z'f' Mexico, Argentina etc. ).
<ot 2 million cases of intentional and un-
“w="tonal pesticide poisoning are reported
© 7= worid annually, resulting in the death
Tore than 250000 people. In Ukraine, by
~ZZC more than 250 pesticide prepara-
"= Coniaining active substances of the
=rode ciass.
Lum of the work: Hygienic assessment of
e DO :, .4* on risk after consumption of
B _: ~.tural products grown with the appli-
i '. azole class-based fungicides.
ME"":ﬂals and methods: We analyzed the

si=nce parameters of triazole fungicides

L) A

the content of active substances in crops, we
used modern methods of high-performance
liquid and gas chromatography.

For the integral assessment of the hazard
indicators was used, the indicators of the
allowable daily intake, the half-life periods
in plants and the average daily consump-
tion of the product were evaluated.
Research results: The risk assessment for
the population, calculated according to the
methodology showed that the risk values of
triazoles were 0.0002-0.2239, strobilurins —
0.0002-0.0016, which does not exceed the
acceptable (less than 1).

Calculations carried out according to the
method show that all studied compounds of
triazoles class belong to the moderately
hazardous when consuming treated prod-
ucts of rapeseed, soybean, sunflower,
sugar beet and hazardous when consuming
cereals,; strobilurin — low hazard when con-
sumed the most of the studied cultures.
Differences in hazard classes are primarily
due to differences in the behaviour of pesti-
cides in different crops and the length of
the vegetative season.

“or=zoie. and metconazole) and strobilurin
Swwsirobin) in various crops. To determine

cal processing of
J=gr=czton rate indicators in
me=stoated  triazoles and
Sroovunin (table 3) in wheat,
Z&re soybeans, rapeseed,
wmTiowesr and sugar beets al-
#=C Us to calculate the av-
== wvalues of 50 of
MOHCOSeS :‘ these classes in

._ : 1_ £ obtained results
nowmeed that 50 for the drug

- urbo, SC (cypro-

SomEzoie — (15.4+2.4) days,
mesconazole - (12.2+0.8)
== Splhit Duo, SC (difeno-
oomerole - (14.8+2.3) days,
e 5"::" - (19.2%+4.8)
===\ Meganic, EC (difeno-
. '::e— 14.6£5.1) days,
gRmEmoconazole - (16.713.4)

- gin to SSanN&R

E alstudied sub-
the triazoles class
5 II, except met-
ass lll, strobilurin
n - to class Il

Don, calculated ac-
Sng o the methodology

Jwe=C that the risk values
=rokes were 0.0002-

“r=noconazole, prothioconazole, cypro-

products.

0.2239, strobilurins — 0.0002-
0.0016, which does not ex-
ceed the acceptable (less
than 1) (table 4).

Calculations carried out ac-
cording to the method [8]
show that all studied com-
pounds of triazoles class
(cyproconazole, metcona-
zole, difenoconazole and pro-
thioconazole) belong to the
3-rd class of hazard in terms
of IIH — moderately hazardous
when consuming ftreated
products of rapeseed, soy-
bean, sunflower, sugar beet
and to 2-nd class of hazard —
hazardous when consuming
cereals; azoxystrobin (active
substance of the strobilurin
class) - pertains to the 4-th
class of hazard - low hazard
when consumed the most of
the studied cultures (table 4).
Differences in hazard classes
are primarily due to differ-
ences in the behaviour of pes-
ticides in different crops and
the length of the vegetative
season.

Scientific studies carried
out in China showed that tria-
zoles are quickly absorbed

= Evmexuevr & Weawmn Nod 2022

Keywords: fungicides, triazole,
strobilurin, risk assessment, food

into agricultural products and
are pretty stable, which
caused a significant increase
in their residual amounts in
final consumer products [20].
Research that was previously
conducted in Ukraine also in-
dicates that the studied class
of pesticides is persistent in
growing crops and requires
control [21].

For comparison, we ana-
lyzed half-life values ( 50) of
substances of the triazole
class in plants grown in the
soil and climatic conditions of
EU countries. So, as an exam-
ple, for the compounds we
studied, the indicators were:
cyproconazole - 3.5-16.0,
metconazole - 26.6-368.5,
difenoconazole - 0.9-31.9,
prothioconazole - 0.49-1.4
days. The range of values
among the described fungi-
cides was from 0.49 to 368.5
days. The results we got cor-
related with similar data ob-
tained in other EU countries.
In some cases, the degrada-
tion occurred faster [18].

The obtained results indi-
cate that after the usage of



fungicides containing active
substances of the triazole
class, it is necessary to con-
trol the content of the speci-
fied class in grain crops.

Conclusions

1. We established that, ac-
cording to SSanN&R
8.8.1.002-98, in terms of per-

sistency in vegetative crops,
all studied substances of tria-
zole class pertain to class Il
(persistent), except for met-
conazole - class lll (moder-
ately persistent), strobilurin
(azoxystrobin) — class Il (per-
sistent compounds).

2. It has been proven that

compounds of triazole class
(cyproconazole, metcona-
zole, difenoconazole and pro-
thioconazole) pertain to the
3-rd class of hazard in terms
of the value of the integral in-
dicator of hazard when con-
suming products (lIH) -
moderately hazardous when
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Jmsuming rapeseed, soy-
o==n_ sunflower, sugar beet
wcessing products and to
=2 class of hazard - haz-
=r-ous when consuming ce-
=== azoxystrobin (active

- metzains to the 4-th class of
“=z=rC - low hazardous when
~orsumed with the most of
ed crops.
=tmated risk of adverse
="="= of inazole and strobil-
‘ungicides on human
“== 7 when consuming agri-
©. == products grown dur-
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Rape seeds| y=0,6915e%%* | 0,9833 | 0,039 | 17,894
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Barley y=0,7248e°%"™ | 0,9909 | 0,067 | 10,327

Srothioconazole * |Rape seeds| y=0,3967e%% | 0,9671 | 0,042 | 16,389 | 16,7£3,4
Sunflower | y=0,3402e%% | 0,5548 | 0,04 | 17,147
Sugar beets| y=0,0996e %% | 0,7143 [ 0,024 | 29,23

aifferences in 50 values are not significant according to the Student's test

en pesticides are used on different crops;



pecypc]. Pexum noctyny:
https://www.epa.gov/pesti-
cide-science-and-assess-
ing-pesticide-risks/overview-
risk-assessment-pesticide-
program.

7. Vavrinevych O.P. Hy-
gienic assessment of fungi-
cides on human health
influence risk after consump-
tion of agricultural products
growed in their application /
Vavrinevych O.P, Antonenko
A.M., Omelchuk S.T. Jo-
Bkinns Ta 3qopos g. 2018.
Ne 1 (85). P. 58-62.

8. Antonenko A.M. Hy-
gienic substantination of
forecasting model of hazard
for human when consuming
agricultural products con-
taminated with (on pyrazole-
carboxamide class
fungicides example). Anto-

nenko A.M., Vavrinevych O.P,
Omelchuk S.T., Korshun M. M.
International scientific peri-
odical journal «The Unity of
science». 2018. : 46-48.
http://irlibrarynmu.com/bit-
stream/123456789/705/1/1
0.pdf

9. WHO, World Health Or-
ganization. World Health Or-
ganization. Guidelines for
Drinking-Water Quality, 4-th
edn. Geneva, Switzerland:
WHO, 2017.

10. N. Brucker, C.
Menezes, M. Feiffer. Bioas-
says to screen the toxicity in
drinking water samples col-
lected in Brazilian rural area
Oxford. Toxicology Re-
search. 2021 ; 10 : 856-867.

11. Pesticide and health.
World Health Organization,
2004. URL: https://www.

who.int/mental_health/pre-
vention/suicide/en/Pesti-
cidesHealth2.pdf

12. Anand A., Abinash P,
Clinical epidemiology and
treatment outcome of Hexa-
conazole poisoning — A
prospective six year study.
Asia Pac J Med Toxicol. 2021
;10 (2) : 48-52.

13. BaspuHesuy E.M.
CpaBHuTENLHaA TOKCUKO-
NOro-rurneHnyeckas oueHka
OMacHoOCTU Pa3BUTUNA OCTPbIX
VIHransiLMOHHbIX OTPaBieHWi
npodeccuoHanbHbIX KOHTUH-
reHToB yHruumaamm pas-
HbIX KNaccoB. YkpaiHCcbkuni
XKypHan 3 npobaem menun-
umHuy npaui. 2014 ; 3 (40) :
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Table 4

Risk assessment of adverse effects on human health when consuming agricultural
products treated by studied triazole and strobilurin-containing fungicides

23| 2z | 5 (g8 S2|32|g3Ecc|
£S5 o .8 E | == Product =5 | =5 | =T 20 >| Risks,a.u.
35| 2° | 5 |22 22 |g€ (28228
3| 5
z 2 3 2 = = <4ag é & value [class
Wheat, barley| 0,05 | 0,1 313,4 0,0746 2+4+4=10| 2
Cypro- Rapeseeds | 0,2 | 0,4 19,5 |0,0139 3+4+1=8| 3
Cam|conazole| :002/0. 084 5o e 105 T0.07 | 52 T0:0037 %62 3rarizs 3
zol Sunflower 0,2 | 0,05 19,5* 0,0139 3+4+1=8| 3
Tuété \Wheat, barley| 0,1 0,15 313.4 0,2239 2+4+4=10| 2
(o] * =]
) Met- Rape seeds | 0,2 0,2 19,5 0,0279 2+4+1=7| 3
conazole 0,0010,042 Soy beans | 0,05 | 0,05 52 0,0037 0,2647 2+4+1=7| 3
Sunflower | 0,05 | 0,7 19,5* 0,0093 2+4+1=7| 3
Rape seeds | 0,2 0,5 19,5* 0,0070 2+4+1=7| 3
Difeno- Soybeans | 0,05 | 0,1 52 0,0012 2+4+1=7]| 3
_ |conazole 0,002/0,084 Sugar beets | 0,1 0,2 65,8** [0,0235 0,0363 3+4+1=8] 3
ggg‘ Sunflower | 0,05 | 0,05 | 19,56* [0.0046 3+4+1=8| 3
cs' Rape seeds | 0,2 0,5 19,5* 0,0009 2+1+1=4| 4
Azoxys- Soybeans | 0,2 | 0,5 5,2 0,0002 2+1+1=4| 4
trobin | 003 |1 260 5o peets | 0.1 T 5 | 6567 10.0016]°°%% 5riri== 4
Sunflower 0,2 0,5 19,5* 0,0009 4+1+1=6| 3
Wheat, barley| 0,05 | 0,1 313,4 0,0746 2+4+4=10| 2
Difeno- ,| Rape seeds | 0,1 0,5 19,5% 0,0070 2+4+1=7| 3
conazole|0:002/0,084 Sunflower | 0,05 [ 0,05 19,5* 0,0046 b 2+4+1=7| 3
a'\’r‘fg Sugarbeets| 0.1 | 0,2 | 65,8~ ]0,0235 4+3+1=8| 3
EC‘ Wheat, barley| 0,1 0,1 3134 0,2239 2+4+4=10| 2
Prothio- Rape seeds | 0,1 | 0,15 19,57 0,0139 3+4+1=8]| 3
conazole 0,001/0,042 Sunflower 0,1 0,2 19,5* 0,0139 04084 3+4+1=8| 3
Sugar beets | 0,1 0,01 65,8** 96T 4+3+1=8| 3

Notes: ADI - allowable daily intake, ADIPP - allowable daily intake of pesticide with
particular products, MAL — maximum allowable levels, MRL — maximum residue levels,
IIH — integrated indicator of hazard when using products.
"— the possible intake of substances is calculated by oil,
"~ the possible intake of substances — calculation based on sugar; a.u. - arbitrary units.
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