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Abstract. Assessment of potential hazard for humans when cating apples and grapes treated with insecticide hased
on spiromesifen. Tkachenko LV., Antonenko AM.. Bardoy V.G, Omelchuk S.T. Chemical plant protection Lo
ducts account for at least 3 % of all biosphere pollutants and are the most studied polliutants on our planet. A ver
significant potential risk to public health is the consumption of foodstufls contaminated with residual (rantiiies of
pesticide compounds. The aim of the work was to assess the potential hazard 1o humans when cating apples and rapes
treated with an insecticide based on spiromesifen. A stepavise stidv was uved: the content of sparomesifen in apples and
grapes was calculated; the risk 1o humans was assessed fcomparing the values of the permussiple daily intake of the
compound with food products with the maximim possible dailv intake). the integral hazard index of pesticide-
contaminated products consumption was calculated and assessed. The results obtained for the determination of residual
amounts of spiromesifen in apples and grapes made il possible 1o substantiate the value of its maximum allowable valie
0.02 mgikg, apple and grape juices — 0.01 mgtkg. It was found that the actual intake of spiromesifen with apples und
grapes can be 0.0063 mg, and this does not exceed 0.5% of the permissible daily intake, or 0.7% of the estimated
permissible amount of spiramesifen that can be consumed with food. According to the value of the integral index of hazard
in contaminated food consumption (6 points) spiromesifen belongs to class 3 - moderately dangerous to humans. 1t has
been established that substantiared standards for spiromesifen make it possible to ensure the safen of consumption of
grapes and apples grown with the Oberon Rupid 240 SC application. as well as the use of other pesticide formulations
based on this substance on other crops.

Pedepar. Ouinka norenuiiinoi wedesneunocti s Jjoann Hpu pwnBanai wbayk i puHorpaay, ofipodieciny
iHceK THuIA0M Ha ocnosi citipomesndeny. Tkavwenxo LB., Antonenso AM. Bapioe B Ostedrnuyk COTL Yo
SCOOU 3AXUCIY POCTUN CINGHOGIAMD e Melwie wive 3% ven SACPYOMIoGaUI6 Glochept | ¢ naiditbui usicn
rabpyomosauazu nawoi nranemy. Jocums sacot AOMEHUTTHUG PURIR it 300POR 'S HACCICNIsL Canosimin
BHCHEANHA Ji'p()f)_'l'f{”i'f‘l‘s’ ,\fn’,{)'”'h’l””!}a’. KOPAMIIORQHIN 3R OGHAY KLTBR QU H'(’L'.'H.-'a’u'fh’{jh'!.f.\' CHOTYVK .1IFL'.‘J’.:U'
POOONIU ~ OUINKA NOMENUTTINGT HeGesne nocmi D15 HoOUN EXCUGUHINS 30 1K 1 BUNHOZPAOV. GOPGOTEHIN [HCCKILHA 0
e ocnosl t"H.";JrJ_lf('.'ff!fj)é'”_l-'. Han docsenenist vemu nawoi I.f?m?mu.'r GURODHCIMOGVEQN oemainite  dociioxeenns
pospaxosveans 6Micm cnipoMesudeny 6 a6avkax ma suwozpadi; ouimosan PUSUK 08 1O (ROPIEHsHNsT 8e Ty
donyemusmoco doba6oco nadxodxceins CHOAVKU 3 XAPYOGUMI NPOOVKINAMI 3 MAKCUMUETEHO MONCIUGUM 00081
HAOXOOJCENHAM); POIPAXOGVEAIN A OUIINORAIN IHMePATLHUL NOKANUK HEGCINCYHOCIT npu. ICusanni XapHOBLLY
NpooYKmis,  Kommaminosanux necmuyuoan.  Ompuntani PEIVALINAINN 3 GUINAYENNS  3WHAUKORUY  KITBKOCHICN
cripovesugeny & A0IvKax ma GUHOCPAOT DOZEONLNE OBIPYIIVEAMI & SKOCITT MARCUMG 10 DNV Emo o pieIs
gertiny — (.02 ve/ker admunony i sinocpaonoy: cokay - L01 wehice. Vemanosaeno, wo ihakmuvie naoxooxceis
cripoxesudheny 3 s6IVKaMu ma sunozpadon soxce cmanoaumu 0.0063 Ve e ie nepecungyve 0,5% aid donvemunoso
do006020 nadxodxcenns, ado (,7% eid POIPAXVUKOGOT QONYCMuMoi Kiabkocmi cniponesudbeny, aka moxce nadiimm ¢
OPeaRIZN. 3 XAPUOBUAIL  MPOOVKmMAaM. 3 GCAUNUNOIO [HMESPATLHOCO  NOKAZHUKA  HEOEINCK AP GICUGAHIT
KOHIMAMINOBANUX XAPHOGUX npodVvEmIe (6 Garie) cnipoxesuen nanexcums 0o 3 Kiacy — novipno nebesnewnut s
wodunu. Yemanosieno, wo oGipvitmosani nopaamuei CREPONECIUDEHY Da1onTh NOACAUSICHIS Jadeneuny Gesnednicn
CROUCUBAIHA GUNOPAOY MG ACIVK, GUPOLCHIN NP SGCOCy6aling npenapanny Oaepon Panid 240 SC. KC. a masooi
SACMOCYBANHT THUHLY NCCOTLUONUY opINVIsyl 1a ocnoal YICT PCHOBLM 1A DY CLTACHKO0CNO0GPCHKIY K1 A
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Firstly, determination of organoleptic properties (ap-
pearance, size. color, odor, shape) of products [7] grown
using the Oberon Rapid 240 SC were made. Com-
parative evaluation was performed with control samples
of products on which the formulation was not used.
The next step was to assess the risk to humans
based on a comparison of the allowable daily intake

(ADI) of the compound with food (70% of the total
ADD) - with the maximum possible daily intake
(maximum allowable level (MAL)) * maximum con-
sumption) [7].

At the final stage, the integral hazard index of
pesticide-contamimated products consumption wis
calculated and assessed [1, 14,

ey 5
40 re 2

Conditions and locations of Oberon Rapid 240 SC use

Application rate, lVh,

Site No Crop s Application dates Application locations
multiplicity
1 Apple tree (Aidared) 0.8 I/h, twice 29.07.2016; LLC "Agro Firm "Kolos",
12.08.2016 Pustovarivka, Skvyra district, Kviv
region
2 Apple tree (Aidared) 0.8 UVh, twice 19.06.2016; LLC "Agro Firm "Kolos",
23.06.2016 Pustovarivka. Skvyra district, Kviv
region
3 Apple tree (Golden Delicious) 0.8 1/h, twice 29.07.2017; Ukrainian scientific-research station on
18.08.2017 plant quarantine of Institute of plant
protection of National Academy of
Agrarian Sciences of Ukraine, Boiany,
Novoselyvtskyi district, Chernivisi
resion
4 Wineyards ("Sukholimansky 0.8 1/h, twice 19.05.201 6. OUSC "Peremoha", Ovidiopaol distrier,

white'")

n

Winevards ("Sukholimansky 0.8 1/h, twice

white')

27.05.2016 Chdessa revion

29.05.2017. QJISC "

08.06.2017

Peremoha ™. Ovidiopol district.
Odessa region,

The significance of the discrepancics (testing the
hypothesis of equality of the mean two independent
samples) was assessed by Student’s t-test or non-para-
metric criteria in the case of differences in the distri-
bution of law from normal. Statistical processing of the
results was performed using the licensed statistical
software package IBM SPSS Statistics Base v.22.

RESULTS AND DISCUSSION

To substantiate the MAL of spiromesifen we were
guided by the basic principles [4]. namely: the daily
amount of a substance that can enter the body with
food, water and atmospheric air which should not
exceed the allowable daily dose (ADD) for humans:
limiting criteria of toxicological properties of insec-

ticide and changes in organoleptic characteristics of

the product.

The ADD value of spiromesifen was established
and substantiated in previous studies [2] at the level
0f 0.02 mg/kg of body weight per day. Based on this.
the allowable daily intake (ADI) of the compound for
a person weighing 60 kg will be;

ADI=0.0260 = 1.2 mg/day

Based on the principle of complex hygienic
regulation of pesticides. it is known that the human
body with food, being the main source of pes-
ticides, can receive up to 70% from ADI of spiro-
mesifen, i.e. 0.84 mg/kg.
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According to [7] it was found that the organoleptic
properties (size, shape. texture, odor, color. ap-
pearance, taste) of grown grapes, apples using the
Obcron Rapid 240 SC and  freshly made
(without cooking) did not differ from similar control
samples obtained without the use of the formulation.

The results of determining the content of SpITo-
mesifen in samples of apples and grapes (average
results of 3 determinations) are shown in Table 3

According to the data in Table 3, during the vege-
tation scason the content of spiromesifen gradually
decreased and up to day 28 was 0.008 mg kg, and in
subsequent follow-up and until harvest it did not
exceed the limit of detection of the substance
(<0.004 mg/kg). The obtained results on determining
a residual amounts of spiromesifen in apples allow ed
to substantiate its MAL at a level of 0.02 me/kg (limit
of quantitative determination of high-performance
liquid chromatography (HPLC) - 0.02 mg kg): apple

juice

Juice — 0.01 mg/kg (limit of quantitative determina-

tion of HPLC - 0.01 mg/kg).

Analysis of the data presented in Table 3 showed
that the content of spiromesifen during the vegetation
scason of the culture gradually decreased and on the
50th day after the last treatment did not exceed the
limit of quantification of the method. By the time of
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