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INGREDIENTS CONTENT IN THE AIR ENVIRONMENT AFTER
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Mykola Kondratiuk, Anna Blagaia, lhor Pelo
BOGOMOLETS NATIONAL MEDICAL UNIVERSITY, KYIV, UKRAINE

ABSTRACT

concentrations, the risk ofpo:somng by active mgredxents of pesticide preparations in workers dlre )

The aim: Comparative hygienic assessment of active ingredients content in the air environment after treatment of cereal spiked crops by combined fungicides was the aim of the work.
Materials and methods: Active ingredients of the studied combined fungicides, samples of air, and swabs from workers’skin and stripes frem overalls were materials of the
research. Methods of full-scale in-field hygienic experiment, gas-liquid chromatography, high-performance liquid chromatography, as well as statistical and bibliographic

methods were used in the research.

Results and conclusions: Active ingredients of the studied combined fungicides were not detected in the working zone air and atmospheric air at the levels exceeding the
limits of its detection by appropriate chromatography methods. Findings confirmed the air environment safety for agricultural workers and rural population if studied combined
fungicides are applied following the hygienically approved suggested application rates and in accordance of good agricultural practice rules. However the possible complex risk
for workers after certain studied fungicides application may be higher than acceptable due to the elevated values for dermal effects. The complex risk was higher than acceptable
in epy case of aerial spraying of both studied fungicides, meanwhile only one combination of active ingredients revealed possible risk for workers applying fungicides by rod

method of cereal spiked crops treatment.

KEY WORDS: combined fungicides, air pollution, risk assessment

INTRODUCTION

The quality of the air environment significantly affects
the health of the population. At the same time, the impact
of pollutants on health is studied more fully in urban
and industrial areas, with regular monitoring (1, 2], and
monitoring is not carried out on continuing basis in rural
areas 3], Chemical plant protection products in the spring
and summer time may be the main pollutants of the air
environment in rural areas.

Chemical plant protection products are dangerous
substances of anthropogenic origin and bear not only the
benefits for mankind (as a way to reduce crop losses), but
can also do significant harm to the environment and hu-
man health. Its application is accompanied by inevitable air
pollution, both the working zone area and the atmospheric
one. If applying pesticides in high concentrations, the risk
of poisoning by active ingredients (a.i.) of pesticide prepa-
rations in workers directly contacting with it increases, and
air drift with airflow over long distances is also possible
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carrying these substances from the crop fields to adjacent
areas, which in turn can lead to air pollution in populated
areas and a deterioration in public health. Taking this
into account, when allowing new chemical molecules
and combinations of already known a.i. in fungicides to
be applied on crops detailed research should be carried
out to determine the residual quantities of the a.i. in the
air environment, both the working zone area and in the
atmospheric air.

THE AlM

Aim of the work: comparative hygienic assessment of active
ingredients content in the air environment after treatment
of cereal spiked crops by combined fungicides.

Tasks of the research: 1) determine the actual levels of azox-
ystrobin, benzovindiflupyr, epoxiconazole, kresoxim-methyl,
metalaxyl-M, propiconazole, prochloraz, tebuconazole, fludioxonil
and cyproconazole in the air of the working zone, 50 m, 300 m or
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Table I. Content of active ingredients in combined fungicides and the terms of pesticides application

fludioxonil 18,75 i i
F.Net 2 10 1 g 9rainofspring - goo 50, 30°39'00"
cyproconazole 6,25 barley
metalaxyl-M 20 grain of spring
F. N2 1,5 10 1 1 barley and 49°21"7'N, 27°21"15"E
tebuconazole 30 spring wheat
Rod treatment
azoxystrobin 80 spring barley,
F. N23 0,75 300 1 1 spring and 49°21"7'N, 27°21"15"E
cyproconazole 200 winter wheat
- epoxiconazole 75 spri
F.Ne4 15 300 1 2 sPringand g0 70501, 30°00'04°E
prochloraz 300 winter wheat
kresoxim-methyl 240 i
F. NeS 1,0 200 1 1 springand - gu3 gy, 28°05'51°E
tebuconazole 125 winter wheat
benzovindiflupyr 83,33 -
spring barley,
F. Ne6 propiconazole 208,33 0,6 300 1 2 spring and 49°21"7'N, 27°21'15"E
cyproconazole 66,67 S
azoxystrobin 120 i
F.Ne7 1,0 300 1 2 Springbarley, i3z, 3190931
tebuconazole 200 spring wheat
azoxystrobin 80 spring barley,
F. N8 2,0 300 1 2 spring and 50°20"24'N, 30°25'22"E
tebuconazole 160 winter wheat
Aerial spraying
azoxystrobin 80
F. N23 0,75 100 3 1 winter barley 48°37'15"N, 25°44'15"E
cyproconazole 200
benzovindiflupyr 83,33
F. Ne6 propiconazole 208,33 0,6 100 3 2 winter barley  48°37'15"N, 25°44'15"E
cyproconazole 66,67

1000 m from the edge of the field in the treatment zone on day
0, and also in the treatment zone and at a distance of 100 m from
the treatment site on days 3 and 7; 2) give a hygienic assessment
of the content of azoxystrobin, benzovinditlupyr, epoxiconazole,
kresoxim-methyl, metalaxyl-M, propiconazole, prochloraz, tebu-
conazole, fludioxonil and cyproconazole in atmospheric air and
working zone air after the studied combined fungicides application.

MATERIALS AND METHODS

Al of the studied combined fungicides, samples of air, swalxs
from workers’ skin and stripes from overalls were materials of
the research.
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Methods of full-scale in-field hygienic experiment,
gas-liquid chromatography (GLC), high-performance
liquid chromatography (HPLC), as well as statistical and
bibliographic methods were used in the research. The stud-
ies for preparations No. 1 and 2 were carried out during
the grain treatment and its planting using a PS-10 seed
protectant, a disk seeder equipped with MTZ-82 tractor;
for formulations (.) No. 3, 4, 6-8 — at the rod treatment
method of cercal crops spraying using MTZ-82 tractor
equipped with trailed boomless sprayer OPS-2000 (Landi-
ni-2000 ~ for preparation No. 5); for preparations No.3 and
6 ~ at aviation method of crops spraying using AEROS-2
trike, equipped with a small-drop sprayer.
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Table Il. Meteorological conditions during the treatments

1 ~§:9
treatment, ° .

Treatment of the grain and its planting

F. N2 10 755 55 1,0-2,0
F. Ne2 14 750 70 1,5-2,5
Rod treatment
F. Ne3 19 745 70 1,0-2,0

F. Ne4 25 745 60 2,0

F. Ne5 17 750 60 1,0-1,5
F. N26 19 742 70 1,0-2,0
F. Ne7 20 745 60 1,0-2,0
F. Ne8 18 745 60 1,0-2,0

Aerial spraying

F. N3 21 745 60 1,0-2,0
F. N26 211 745 60 1,0-2,0

Content of a.i. in the studied combined fungicides as well
as the terms of pesticides application is given in the table 1.

Preparation of treatment solutions and filling-in of the
seed protectant, as well as sprayer tanks was carried out on
specially equipped sites (solution sites) in the immediate
vicinity of the treatment site, the spray tank was pre-filled
with 1/3 water, then the required amount of the prepara-
tion was added, the contents of the tank were mixed with
a hydraulic stirrer (rod treatment), then water was added
to the required volume. The duration of the operation for
the preparation of the treatment solution was 10 minutes
(forall types of treatments), the duration of grain treatment
and packing was 20 minutes each, the planting of the treat-
ed grain lasted 30 minutes, the processing time for cereal
spiked crops treatment was 40 minutes in the rod spraying
and 20 minutes at aerial spraying. All treatment works with
the abovementioned preparations were carried out under
the allowable meteorological conditions given in Table I1.

Determination of a.i. content in air samples after grain and
cereal spiked crops treatment were conducted in accordance
with the «Methodological Guidelines for the Hygienic As-
sessment of New Pesticides», approved in Ukraine.

Samples of the materials were sampled and delivered to
the laboratory in accordance with the “Uniform Rules for
sampling agricultural products, food and environmental
objects for the determination of micro-quantities of pes-
ticides”. Air samples during the preparation of treatment
solutions, during the treatment of grain and its packing,
filling the seed protectant with treated grain and sprayers
with treatment solutions, in the tractor cab and in the
cockpit of the airplane, and also in the treated sites were
sampled by portable two-channel electroaspirator EA-2-20.
Control samples were taken from areas where the treatment
was not performed.

Also, to estimate the risks of dermal and inhalation im-
pact on workers contacting with plant protection products,
while they were performing work operations, cotton fabric
stripes attached to the work clothes during the period of
work were sampled.

Each value of the content level in the samples was esti-
mated as the average of the 3 samples obtained.

Three workers were involved in the process of grain treat-
ment; when sowing grain - 2 persons; during the treatment
of cereal spiked crops - 2 workers (rod treatment) and 3
workers (aerial spraying). In the course of all production
operations, the workers were provided with overalls, which
included: an overall of synthetic fabric and boots, gloves
and a respirator (when filling the tanks or seed protectant)
were used as personal protective equipment.

Determination of azoxystrobin, benzovindiflupyr,
kresoxim-methyl and fludioxonil content was performed
by HPLGC; metalaxyl-M, propiconazole, prochloraz, tebuco-
nazole, cyproconazole, and epoxiconazole were performed
by GLC.

Limits of detection (LOD) by the above methods for
the studied a.i. content in the air of the working zone and
atmospheric air, as well as hygienic standards of tentatively
safe exposure levels (TSEL) are given in table III.

RESULTS AND DISCUSSION

In the course of the studies it was found that the residual
quantities of the a.i. of preparations Nos. 1-2 in breath-
ing zone (b.z.) of tank loaders (the site for preparation
of solutions and filling of seed protectant), in the b.z.of
the seed protectant operator did not exceed the limits of
detection of the methods, whereas in the b.z. of the grain
bag sewing mashine operator during f. No.1 application
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Table HI. Hygienic norms and limits of detection of the studied pesticices in the working zone air and atmospheric air

entative

y safe expo

azoxystrobin 0.001 0.001

benzovindiflupyr 0.0005 0.016 0.002 0.1
cyproconazole 0.008 0.05 0.01 0.1
epoxiconazole 0.0004 0,005 0.0005 0.01

fludioxonil 0.002 0.002 0.002 1

kresoxim-methyl 0.025 0.5 0.05 1

metalaxyl-M 0.008 0.25 0.01 0.5

prochloraz 0.0008 0.05 0.001 0.1
propiconazole 0.0008 0.004 0.001 0.5
tebuconazole 0.002 0.005 0.02 0.4

the concentration of fludioxonil was 0.2 mg/m?, cypro-
conazole - 0.05 mg/m?, f. No. 2 application - the a.i. were
not detected. Concentrations of a.i. in the b.z. of seeders
operators and tractor drivers did not exceed the limits of
detection for the methods of determination. The level of
a.i. content in the air of possible drift at a distance of 50
meters from the treated site, as well as at the leeward side
edge of the field scattered by the treated grain (during the
treatment/planting, on days 3 and 7 after treatment) was
below the LOD.

During the studies of the air environment at the treatment
of cereal spiked crops by the ground (rod) method, it was
found that the a.i. residual amounts of preparations Nos. 3-8
in the b.z. of the tank loaders (the sites for the preparation of
solutions and filling of rod sprayers), the b.z. of the tractor
drivers, and also in the air at the zones for making the crops
treatment after 1 and 3 hours, and 3 days were less than the
limits of the detection of the methods. The level of a.i. content
in the air of possible drift at a distance of 300 meters from
the leeward side edge of the treated fields during treatment
and at a distance of 100 meters on days 3 and 7 the concen-
tration of the studied preparations a.i. was below the limits
of detection of the methods.

In the course of the study of the air environment, spray-
ing preparations on cereal crops by an aerial method, it
was found that azoxystrobin (component of f. No. 3) was
detected in the air of the tank loader b.z. (the treatment
solution preparation site and filling) at 0.005+0.001 mg/
m’. It was also found in the b.z. of the flagman ata levé! of
0.006+0,002 mg/m* and in the area of the crops treatment
after 1 hour at the level of 0.005£0.003 mg/m?, whereas
in the pilot b.z. and in the area of the crops treatment in
3 hours ca and 3 days after was no longer detected. The
second component of f. No. 3 tebuconazole at all stages of
treatment and the following hours after was not detected
in the air in quantities exceeding LOD. When assessing
the air environment during the cereal crops treatment
with the f. No. 6 the component propiconazole was
found in the b.z. of the flagman at a level of 0.04+0.006
mg/m’, and also after I hour in the treatment zone at
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0.009+0.001 mg/m*. The level of a.i. content in the air
of possible drift at a distance of 1000 meters from the
leeward side edge of the treated fields during treatment,
after 1 and 3 hours, and at a distance of 100 meters after 3
and 7 days, the concentration of the studied preparations
a.i. was below the limits of detection of the methods.

The study also determined the level of the f. No. 1-8
a.i. content in swabs from bare skin areas and stripes
from the overalls of workers, since pesticides can affect
the body of workers by dermal exposure together with
inhalation one [4].

The following results were obtained: the f. No. 1 compo-
nent - fludioxonil was found in swabs from gloves of load-
erand the bag sewing machine operator at 0.003 and 0.004
mg/swab, respectively, as well as in stripes from overalls
in the breast region of the bag sewing machine operator at
0.002 mg/dm*. The f. No.2 a.i. - tebuconazole and metal-
axyl-M were detected in swabs from gloves of the loader
at the level of 0.003 and 0.002 mg/swab, respectively; the
f. No.3 a.i. (azoxystrobin and cyproconazole) were found
in swabs from loader gloves at the level 0f 0.043 mg/swab
and 0.01 mg/swab, as well as in the stripes from the breast
and forearm at the level 0f 0.012 mg/dm? and 0.0057 mg/
dm’, respectively. Component of f. No.4 - prochloraz was
found in swabs from the gloves of loader at the level of
0.007 mg/swab, as well as in stripes from the region of
the chest and forearms - 0.002 mg/dm?; the f. No. 5 a.i.
(kresoxim-methyl and tebuconazole) were found in swabs
from the loader gloves at 0.003 mg/swab and 0.0045 mg/
swab respectively, the concentration of tebuconazole was
detected in the stripes from the chest and forearms region,
as well as from the back and thighs of the loader at the
level of 0.003 mg/dm’ and 0.002 mg/dm?, respectively.
Component of f. No.6 ~ propiconazole was found in swabs
from loader gloves at the level of 0.005 mg/swab; the f.
No. 7 a.i. (azoxvstrobin and tebuconazole) were found in
swabs from loader gloves at a level of 0.013 mg/swab and
0.02 mg/swab, respectively, and also found in the stripes
from the chest and forearms region of the loader at the
level 0f 0.0011 mg/dm?* and 0.002 mg/dm?, respectively.
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Table IV. Values of calculated risk for workers (in arbitrary units)

N2 0,4503 0,2459 0,6962
Ne2 0,1617 0,2592 0,4209
Ne3 0,8044 0,2558 1,0602
Ne4 0,9885 0,6375 1,6260
N5 0,3849 0,2922 0,6771
Ne6 0,5036 0,2557 0,7593
Ne7 0,0471 0,0077 0,0548
Neg 0,0628 0,1446 0,2074
Ne3 2,5133 0,5767 13,0900
N26 3,1871 0,9362 4,1233

The f. No.8 a.i. (azoxystrobin and tebuconazole) were
found in swabs from loader gloves at levels of 0.009 mg/
swab and 0.025 mg/swab, respectively, the component of
the f. - tebuconazole was found in the stripes from the
chest and forearms region of the loader at 0.003 mg/dm?.

In the aerial spraying of cereal spiked crops by the f.
No. 3, its a.i. (azoxystrobin and cyproconazole) were de-
tected in swabs from the tank loader gloves at the level of
0.03 mg/swab and 0.007 mg/swab respectively, as well as
these substances were found in the stripes from chest and
forearms region of the loader and the pilot at the 0.001
mg/dm’ and 0.009 mg/dm?, respectively. Estimating the
f. No.6 application by the aerial method, its component
- propiconazole was found in swabs from loader gloves
at 0.004 mg/swab, as well as in stripes from the chest and
forearms region, and from the back and thighs at the level
of 0.003 mg/dm? and 0.005 mg/dm?, respectively.

On the basis of the obtained data on the f. Nos. 1-8 a.i.
concentration in the air of the working zone, as well as
in swabs from bare skin areas and stripes from overalls,
we also calculated the combined and complex risks of
dermal and inhalation effects, in conditions of the all
work operations performance by one person, as such
conditions can arise in small farms (table IV).

It was found that the combined risk of percutaneous
and inhalation effects, in conditions when all the oper-
ations were performed alone, applying these combined
fungicides, in the case of f. No. 3 (in rod and aerial spray
treatment), f. No.4 and 6 application, the calculated risk of
possible harm to workers via dermal and inhalation routes
of exposure exceeded 1 arbitrary unit, but the combined
effect of active substances (both the dermal and inhalation
influence separately) in the conditions of the all stages of
treatment work performance, was lower than 1 arbitrary
unit. It should be noted that both f. No.3 applications, as
by rod spraying and aerial spray treatment, were accori-
panied with elevated possible risk for workers.

In the case of f. No. 1, 2, 5, 7, 8 applications, the calcu-
lated risk was not exceeding 1. But it should be noted that
the performance of work on the preparation of treatment

solutions of combined fungicides and its loading to the
sprayers is accompanied by the highest degree of risk of
harmful effects (mainly by the dermal route of exposure).

CONCLUSIONS

Based on the results of the studied fungicides content dy-
namics determination (azoxystrobin, benzovindiflupyr, cy-
proconazole, fludioxonil, epoxiconazole, kresoxim-methyl,
metalaxyl-M, propiconazole, prochloraz and tebuconazole)
in the air of working zone and atmospheric air during for-
mulations application with the maximum proposed rates it
was found that there is no pollution of air above developed
and approved hygienic standards and the air quality is not
deteriorating at time and after applications.

But the findings of above mentioned dynamics togeth-
er with the detected content of active ingredients in the
swabs and stripes during formulations application with
the maximum proposed rates suggested that particular
combinations of fungicides have possible risk of effects on
the agriculture workers who applying combined fungicides
for cereal spiked crops treatment. Instructions and guide-
lines for these combined fungicides safe application were
developed by us and approved by Ministry of Health of
Ukraine and accepted for the use in work of State Service
of Ukraine on Food Safety and Consumers Protection. The
findings should be taken into account in the programs of
monitoring the labour conditions of agriculture workers
using combined fungicides on cereal spiked crops.
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INTERNATIONAL SCIENTIFIC AND PRACTICAL CONFERENCE,
. DEVOTED TO THE WORLD HEALTH DAY 2018,
WHICH IS DEDICATED TO UNIVERSAL HEALTH COVERAGE
AND WHO 70TH ANNIVERSARY YEAR

Dear Colleagues!
On April 5-6, 2018 the International Scientific and Practical Conference devoted to the World Health Day 2018 will take place at the
Bogomolets National Medical University. in 2018 this Conference is dedicated to Universal Health Coverage and WHO 70th anniversary year.
The Conference is brought in the Register of congresses, symposia, scientific conferences, which will be spentin 2018.

MAIN DIRECTIONS OF THE CONFERENCE WORK:

-~ Universal Health Coverage

~-  Currentissues of prevention and treatment of depression

- Current strategies against the epidemic of noncommunicable diseases

- Peculiarities and tendencies of population health, new challenges and threats

- Development of public heaith service in the context of European policy “Health - 2020”
- Strengthening and reforming health systems

- Activity of medical institutions in terms of military operations and emergency situations
- Socially meaningful and socially dangerous diseases (tuberculosis, AIDS, etc.)

- Preventive strategies in public health

- Socio-economic and ecological determinants of health

- Availability and quality of health care, family medicine

- Medical and social maintenance of certain groups of population

- Evidence-based medicine

- Management in Health Care

- Health care financing

- Legal and ethic principles of health service

FORMS OF PARTICIPATION IN THE CONFERENCE

1. Oralreport and publication of abstracts
2. Postal presentation and publication of abstracts
3. Publication of abstracts

WORKINGS LANGUAGES OF THE CONFERENCE: Ukrainian, Russian, English.
Registration form and all materials for participation in the Conference should have been sent by March, 18, 2018.
On the questions related to the organization and conducting the Conference call tel. 38-044-236-42-33,
e-mail: tetiana.gruzieva@nmu.ua , tgruzieva@gmail.com

Thanks in advance for your participation in the Conferance!




