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ANALYTICAL SUPPORT OF HYGIENIC CONTROL OF OXATHIAPIPROLIN
RESIDUAL AMOUNTS IN ENVIRONMENTAL OBJECTS AND POTATOES

Introduction. Providing of analytical control over the application of pesticides in environmental objects and
agricultural products — is a mandatory component of preregistration studies of new compounds. The most common
method for the control of pesticides application in the Ukraine is high performance liquid chromatography.

The aim of the study — to develop analytical methods for oxathiapiprolin determination in the air, water, soil
and potatoes for hygiene monitoring of compliance with hygienic standards in the environment and agricultural raw
materials.

Research Methods. Oxathiapiprolin — is a compound from new piperidinyl-thiazole-isoxazolines chemical class.
For investigation the HPLC method was used.

Results and Discussion. Optimal conditions of oxathiapiprolin chromatography were established: mobile
phase — acetonitrile mixture + bidistilled water (75+25), UV detector wavelength — 260 nm, thermostat column
temperature — 30 °C. Retention time — 4.6+0.1 minutes. Linear detection range is 0.5-10.0 mg/ml. Dependence of
calibration area (S) peaks of the substance on its concentration (p) described by linear regression equation:
S athiapiprolin =27 2.4+36315.7%p.

The best results are obtained when concentrating the air on a filter paper “blue ribbon” followed by extraction
with acetone. When choosing extractants to oxathiapiprolin determination in water, the best result obtained with
ethylacetate; soil — with acetone, potatoes — with a mixture of acetonitrile + 0.5 % aqueous phosphoric acid, followed

by purification of extracts by adsorption.

Conclusions. Thus, developed analytical methods meet modern requirements, are selective and allow to control
oxathiapiprolin content in water at detection limit level — 0.002 mg/dm?, air of working zone — 0.2 mg/m?, atmosphere
air — 0.003 mg/m?3, soil — 0.03 mg/kg, potato — 0.003 mg/kg.
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INTRODUCTION. Providing of analytical con-
trol over the application of pesticides in environ-
mental objects and agricultural products — is a
mandatory component of preregistration studies of
new chemical plant protection products.

On the pesticide market new compound oxa-
thiapiprolin has appeared. The substance belongs
to new piperidinyl-thiazole-isoxazoline chemical
class pesticides with new mode of action. It effec-
tively inhibits the growth of mycelium, has excep-
tionally oomycete activity and causes inhibition of
oxysterol-binding proteins [1, 2].

Specialists of the Institute of Plant and Environ-
mental Protection, Peking Academy of Agriculture
and Forestry Sciences developed efficient and
sensitive method for quantification of oxathiapiprolin
residual amounts in foods using ultra performance
liquid chromatography coupled with mass spec-
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trometry [3]. Expensive equipment and complexity
of this method realization limit its use in Ukraine.
Therefore, the most common for pesticides applica-
tion control is a method of high performance liquid
chromatography (HPLC) [4-6].

Given the above, the aim of the study — to de-
velop analytical methods for oxathiapiprolin deter-
mination in the air, water, soil and potatoes for hy-
giene monitoring of compliance with hygienic
standards in the environment and agricultural raw
materials during the application of fungicides based
on piperidinyl-thiazole-isoxazolines.

RESEARCH METHODS. Oxathiapiprolin —
1-(4-{4-[(BRS)-5-(2,6-difluorophenyl)-4,5-dihydro-
1,2-oxazol-3-yl]-1,3-thiazol-2-yl}-1-piperidyl)-2-[5-
methyl-3-(trifluoromethyl)-1H-pyrazol-1-ylletha-
none. Molecular weight: 539.52. Vapor pressure
Pa, (20 °C): 1.141x10%. Solubility in water, g/l
(20 °C): 1.75x10*. Octanol/water partition coefficient
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(log K_,,, 20 °C): 3.6. Solubility in organic solvents,
g/l (20 °C): acetonitrile — 129.9; ethanol — 13.5;
acetone — 162.8; ethylacetate — 33.9; dichlorome-
thane — 352.9; o-xylene — 5.8; n-octanol — 0.03;
n-hexane — 0.01 [1].
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For investigation the HPLC method was used.

RESULTS AND DISCUSSION. On the first
stage of the study we conducted a series of ex-
periments to establish optimal conditions for
oxathiapiprolin chromatography, given in Table 1.
In the selection of the mobile phase, a series of
studies in acetonitrile+bidistilled water systems in
various combinations (85+15, 75+25 and 65+35,
vol.+vol.) were conducted. To determine the optimal
wavelength detection, we studied wavelength range
from 220 to 300 nm.

On the next stage of research calibration curve
was constructed (Fig. 1), range in which there is a
linear relationship between peak area and oxa-
thiapiprolin concentration was determined. Calibra-
tion curve was constructed in accordance with in-
ternational standard [7].

Also, we conducted a series of laboratory ex-
periments on the selection of extractants for the
removal of the substance from the air, water, soil,
potatoes samples and determining of the most ef-
fective way of extracts samples purification. At the
stage of extractants selection the following organic
solvents have been used — methanol, acetonitrile,
acetone, chloroform, hexane, ethylacetate, dichlo-
romethane, and combinations thereof.
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Regression a + bx
a= 272.436
b= 36315.7
Statistical deviation of method |0.073835
Residue dispersion 2681.37
Variation coefficient, % 1.99554
Data linearity satisfactory
Dispersion evenness satisfactory
Correlation coefficient 0.999868

Fig. 1. Oxathiapiprolin calibration curve.

As a result of the studies optimal conditions for
extraction and purification, which provide selective
removal of the test compound from matrices without
impurities that interfere with chromatographic de-
termination were set.

Air samples were taken on various sorption
materials; the best results are obtained when con-
centrating the air on a filter paper “blue ribbon”.
After oxathiapiprolin concentration from air on sorp-

Table 1 — Conditions of oxathiapiprolin chromatography

Characteristics of the determination method

Oxathiapiprolin

Chromatograph Liquid Chromatograph “Shymadzu”

Detector UV detector

Column steel chromatographic (250x4.6) mm filled
with Nucleosyl C , (100-5)

Precolumn steel chromatographic (4x3) mm filled
with Nucleosyl C,, (100-5)

Mobile phase mixture of acetonitrile + bidistilled water

(75+25, vol+vol)

Mobile phase flow rate, ml/min 1.0
UV detector wavelength, nm 260
Temperature of thermostat column, °C 30
Volume of liquid chromatograph loop injector, ml 20
Retention time under these conditions, minutes 4.6+
Linear range of detection, pg/ml 0.5-10.0

peak areas (c.u.) on its concentration in the calibration
solution (pg/ml)

The dependence of the oxathiapiprolin chromatographic

=272.4+36315.7xp

oxathiapiprolin

a
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tion materials, the best extraction of material from
sorbent was carried out with acetone.

When choosing extractants to oxathiapiprolin
determination in water, the best result obtained with
ethylacetate. Best oxathiapiprolin extraction from
soil samples was carried out with acetone, pota-
toes —with a mixture of acetonitrile + 0.5 % aqueous
phosphoric acid, followed by purification of extracts
by means of adsorption chromatography (Table 2).

The obtained extracts of air and water samples
after extraction and purification were dried with
anhydrous sodium sulfate 20-25 g by infusion in a
conical flask of 250 ml volume for 30 minutes. The
extract was filtered through a filter “red tape” in the
pear-shaped flask for solvent distillation with a
capacity 250 ml, sodium sulfate and filter were
washed with 20 ml of extractant. Eluates from soil
and potato samples were collected in pear-shaped
flask for solvent distillation (50—100 ml). The com-
bined extracts and eluates was evaporated on a

rotary evaporator at water bath temperature no
higher than 40 °C to volume 0.2-0.3 ml. The solvent
residue was evaporated on air. The dry residue was
guantitatively transferred to a graded test tube with
a 10 ml capacity using acetonitrile. The final volume
of the extract of air, water and soil samples was
2 ml potatoes — 1 ml.

Chromatograms of various samples extracts
with oxathiapiprolin introduction to the water on
level —0.005 mg/dm?, air working zone — 0.5 mg/m?,
atmosphere air — 0.008 mg/m?, soil — 0.1 mg/kg,
potatoes — 0.1 mg/kg are shown in Fig. 2.

Metrological characteristics of oxathiapiprolin
determination in environmental objects and agricul-
tural raw materials by HPLC are given in Table 3.

According to the data given in the Table 3,
the average oxathiapiprolin determination value
in the study of various matrices was not less than
70 %, corresponding to modern requirements for
guidance [8].

Table 2 — Conditions of water, air, soil and potatoes sample preparation for oxathiapiprolin
determination using chromatographic methods

Studied object Sample, _ Sample preparation phase —
g(ml) Extraction purification
Air of working zone 401 acetone, 2x30 ml, each time during not necessary
(“blue ribbon” filter) 30 minutes
Atmosphere air 250.0|
(“blue ribbon” filter)
Water 400.0 ethylacetate, 3x50 ml, each time not necessary
during 1-2 minutes
Soil 20.0 acetone, 2x50 ml, each time during solid phase extraction (glass
30 minutes column (300%8) mm with
floryzyl PR), elution hexane +
acetone (7+3, vol.+vol.) 1x25 ml
Potato 50.0 acetonitrile + 0.5 % aqueous solid phase extraction (glass
solution of phosphoric acid (2+1, column (300%8) mm with
vol.+vol.) during 30 minutes + floryzyl PR), elution hexane +
50 g NaCl during 30 minutes acetone (7+3, vol.+vol.) 1x40 m|

Table 3 — Metrological characteristic of methods for oxathiapiprolin determination in environmental

objects and agricultural raw materials by HPLC

LOQ*, DL*, Standard Confidence
3 3 Measurement Mean value of S -
Studied object mg/m?, mg/m?, range, mg/m? determination deviation interval,
mg/dm?3, | mg/dm?, m /dml3 m /k’ R o ’ (n=12), (P=0.95),
mg/kg mg/kg g » Maikg 7 S, % +%
Air of working zone 0.5 0.2 0.5-5.0 91.2 1.3 3.5
Atmosphere air 0.008 0.003 0.008-0.08 91.0 1.3 3.5
Water 0.005 0.002 0.005-0.05 89.2 4.2 2.7
Soil 0.1 0.03 0.1-1.2 81.1 5.0 3.2
Potato 0.01 0.003 0.01-0.12 75.3 5.2 3.3

Note. * — LOQ - limit of quantification, DL — limit of detection.

CONCLUSIONS. Thus, developed analytical
methods meet modern requirements, are selective
and allow to control oxathiapiprolin content in dif-
ferent objects and can be used for air of working

zone, atmosphere air, water and soil safety control
during the application of pesticides based on
piperidinyl-thiazole-isoxazoline class compound.
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Fig. 2. Chromatograms: a — calibration solutions with oxathiapiprolin concentrations 0.5 pg/ml; b —working zone air samples
with the oxathiapiprolin introduction on level 0.5 mg/m?; ¢ — atmosphere air samples with the oxathiapiprolin introduction on
level 0,008 mg/m?; d — water samples with the oxathiapiprolin introduction on level 0.005 mg/m?; e — soil samples with the oxa-
thiapiprolin introduction on level 0.1 mg/kg; g — potato samples with the oxathiapiprolin introduction on level 0.01 mg/kg.
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0. O. HoBoxaubKa, . C. Minoxos, O. IN. BaBpiHeBu4, C. T. OMenb4yK, A. M. AHTOHEHKO
IHCTUTYT [rNEHW TA EKO/IOT 1T HALIOHA/IbHOIMO MEANYHOIO

YHIBEPCUTETY IMEHI O. O. EOrOMO/IbLS, KWIB

AHAJ/ITTUYHE 3ABE3IIEYEHHA I'I'TEHIYHOI'O KOHTPOJIIO 3A/TMIITKOBUX
KUUTBKOCTEHN OKCATIAIIIITPOJ/ITHY B OB’€KTAX HABKOJ/IUIITHHOI'O

CEPEJOBMUILA TA KAPTOIUII

Pestome
Bcmyn. 3abe3neyeHHs1 aHa/limuyHo20 KOHMPOJ/IH0 3a BUKOPUCMAHHSIM necmuyuois 8 06’ekmax 008Ki//Ig ma
cifibcbkoz2ocnodapchkili NpodyKyii — 0608’s3k0Ba ckadosa nepedpeecmpayitiHux 00C/liOXEHb HOBUX CIO/YK.
Halibisibe nowupeHHs /19 KOHMPOJIH0 3a 3aCMOCyBaHHSIM necmuyudis 8 YkpaiHi ompumas Memood BUCOKOEhEK-

MUuBHOI pIOUHHOI Xpomamogzpadpil.

Mema 0ocid)eHHs — PO3p0bUMU aHalMUYHI MEMOOU BUSHAYEHHST OKcamianinpostiHy 8 Mosimpi, 800i, IpyH-
mi U kapmori/ii 07151 2ieieHiHH020 KOHMPO/IK0 3a 00OMPUMAaHHSIM 2i2iEHIYHUX HoOpMamusig 8 06'ekmax 008Ki//I ma

Ci/IbCbKO20C00apChKili CUPOBUHI.
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Memodu docnidxeHHs1. Okcamianinpo/iiH — CroJiyka HoBO20 XiMIYHO20 K/1acy ninepuduHis-mia3os-i3okcaso-
JliHIB. []/15 00C/I0EeHHsT BUKOpUCMAaHO Memoo BUCOKOeeKMUBHOI pIOUHHOI Xpomamogzpadii.

Pe3ynbmamu Ui 062080peHHs1. By/10 BCmaHOB/IeHo omuMasibHi yMoBU XpoMmamoepaghysaHHs okcamiari-
MPOJIIHY: pyxoma gha3a — cymiw ayemoHimpusi+6ioucmusibosaHa 8oda (75+25), 0osxuHa xsusi Y®-demekmopa —
260 HM, memnepamypa mepmMocmama ko/ioHku — 30 °C. Yac ympumyBsaHHs 3a 0aHUX yMo8 CmaHoBsusB (4,60,1) xs.
JliHiGHUG diana3oH demekmysaHHs1 — 0,5-10,0 Mke/M/1. [padyrosasibHa 3a/1exHicmsb riowi (S) nikis 00c/1ioxysaHor
PeyoBUHU BI0 1i KOHYeHmpayii (p) ornucaHa pisHAHHSAM JiHIGHOI pegpecil: S pwcamianimponing = 27 2,4+36315,7%p.

Halikpawji pe3ysismamu ompuMaHo npu KOHYEeHmMpysaHHi nosimps Ha narneposuli gizismp “cuHs cmpiyka” 3
0da/1bLWO ekcmpakyiero Pe4oBUHU ayemoHoM. Npu Bu6opi ekcmpazeHmis 07151 BUHAYEHHST OKcamiarinposiHy y
B00I Halikpawji pe3y/ibmamu 00ep)aHo 3 emu/iayemamom, y rpyHmi — 3 ayemoHOM, Y Kapmorii — i3 CyMiluwio
ayemoHimpus+0,5 % BOOHUU PO3HUH 0pMOhOCCHOPHOI KUC/IOMU 3 NMOO&/TbUUM OYUWEHHSIM eKxcmpakmis rnpo6
rpyHmMy ma kapmori/ii 3a 00roMoe2oto adcopbyiliHoi xpomamoepadpil.

BucHoBok. Po3pobsieHi aHasimuyHi Memoou 8i0rosioaroms Cy4aCcHUM BUMO2aM, € CE/IEKMUBHUMU ma 00380-
JISII0OMb KOHMPO/It08amu okcamiarninposiH y 800i Ha pisHIi Mexi susie/ieHHs1 — 0,002 me/om®, y nosimpi poboyor
30HU — 0,2 m2/MP, 8 ammocghepHomy nosimpi — 0,003 me/m?, y rpyHmi — 0,03 me/ke, y kapmorni — 0,003 ma/ke.

KTKOYOBI C/IOBA: okcartianinponiH; pigMHHa xpomarorpadyisi; NoBiTpA; BoAA; I'PYHT; KapTonns.

O. A. HoBoxaugkas, . C. Munoxos, E. IN. BaBpuHeBuy, C. T. Omenbuyk, A. H. AHTOHEHKO
WHCTUTYT T’MrvEHbI 1 9KO/10MM HALUMOHA/TIbHOIO MEAVLIMHCKOIO
YHUBEPCUTETA UMEHU A. A. BOF'OMO/IbLA, KNEB

AHAJINTUYECKOE OBECIIEYEHUE T'MT'MEHUYECKOI'O KOHTPOJIA
OCTATOYHbBIX KO/IMYECTB OKCATHUAITUIIPO/INHA B OBBEKTAX
OKPY)XAFOIIEN CPEJIBI 1 KAPTO®EJIE

Pesiome

BcmynsieHue. ObecrieyeHue aHa/lumuyecko2o KOHMPO/ISi 3a UCMO/b30BaHUEM necmuyudos 8 obbekmax
oKpyxarowel cpedbl U ceslbCKoxo3siticmseHHOU npodyKyuu — obsid3amesibHasi cocmas/isiroujas npeopeaucmpa-
YUOHHbIX uccsiedosaHull HOBbIX Bewjecms. Haubosibwee pacrnpocmpaHeHue 07151 KOHMPO/Is 3a MPUMEHEeHUEeM
necmuyudos 8 YkpauHe fo/iy4us1 Memoo BbICOKO3(hheKMUBHOU XXUOKOCMHOU Xpomamoepacghuu.

Lesb uccnedosaHusi — papabomams aHa/ilumuyeckue Memoob! Onpeoe/sieHUsi oOKcamuarnurnpo/iuHa 8 B03-
dyxe, Booe, no4yse u kapmoghesie 07151 2u2UeHUHYECKO20 KOHMPO/Is1 3a CO6/IF00EHUEM 2u2UeHUYECKUX HOpMamuBsosB
B 06bekmax okpy»xaroujeli cpeobl U Ce/IbCKOX035UCMBEHHOM CbIpPbe.

MemoodbI uccriedosaHusi. OkcamuanurposiuH — COeOUHEHUE HOBO20 XUMUYECKO20 K/1acca nunepudouHuUI-mua-
30/1-U30KCa30/1uUHOB. [1/151 UCC/1e008aHUSs UCM0/1Ib30BaHO MEMOO BbICOKO3(hQheKMUBHOU XXUOKOCMHOU XpoMamozpa-
uu.

Pe3ynibmamsbi u 06¢yxoeHue. bbi/iu ycmaHoBa/1eHb! OfTMuUMas/lbHbIe YC/108UST XpoMamozpaghupoBaHuUsi OKca-
muanunposiuHa: noosuXxHas ¢haza — CMeCb ayemoHuUmpu/I+buducmusiuposaHHasi 8ooa (75+25), dnuHa B0/IHbI
Y®-0emekmopa — 260 HM, memnepamypa mepmocmama KosioHkU — 30 °C. Bpemsi yoepxxusaHusi 8 0aHHbIX yC/10-
BusiXx cocmas/isizio (4,6+0,1) MuH. JluHeliHbIl duana3oH demekmuposaHusi — 0,5—-10,0 Mke/m/. [padyuposoyHast
3asucumMocms rnowjaou (S) NUKos uccsedyemo20 sewecmsa om e20 KOHYeHmpayuu (p) onucaHa ypasHeHuem
JIUHEHOU peepeccuu: S, . ..oonma = 272,4+36315,7%p.

Hauny4wue pesysibmamsal Mo/ly4eHbl Mpu KOHYeHmMpuUposaHuu 8030yxa Ha 6yMakHbIU ¢hu/ibmp “CuHsisi ieHma”
¢ dasnbHelwel skcmpakyuell sewjecmsa ayemoHoM. [pu BbI6ope sKcmpaz2eHmos 0/151 ornpedesieHust
okcamuanurnposiuHa 8 8o0e Hauslydwue pesy/ibmamsl o/ly4eHo C amu/iayemamom, 8 ro4Yse — C ayemoHoOM, 8
Kkapmogbesie — co cMecbo ayemoHumpus+0,5 % B0OHbIl pacmsop opmoghoc@opHOU KUC/10mbI ¢ dasibHelWUM
oyuweHUeM aKkempakmos fpo6 noyusbl U kKapmoghesisi ¢ MOMOWbi adcopbyUOHHOU xpomamozpachuul.

Bb1800. PazpabomaHHble aHa/iumuyeckue Memoodbli COOMBEmMCmMaym COBPeMEHHbIM MpeboBaHUsIM, s1B/151-
romcsi ceslekmusHbIMU U M03B0/ISIFOM KOHMPO/IUPOBamb OKcamuarnunpo/iuH 8 800e Ha yposHe npedesia 06Hapy-
)XeHusi — 0,002 ma/0m3, 8 8030yxe paboyeli 30HbI — 0,2 Me/M®, 8 ammocghepHoMm 803dyxe — 0,003 me/m?, 8 rnoyse —
0,03 ma/ke, 8 kapmogbesie — 0,003 me/ke.

KNHOUEBBLIE C/1IOBA: okcaTanunposivH; XuUaKocTHasi XxpoMmaTorpacus; Bo3gyx; Boga; nousa; KapTo-
theno.
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