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Introduction

Objectives

In order to control the population of peach moth (Cydia molesta) in the peach orchard, plant
protection products (PPPs) based on dimethoate, chlorpyrifos, α-cypermethrin, deltamethrin, λcyhalothrin, pyriproxyfen, chlorantraniliprole are registered. The pre-harvest intervals (PHI) of
these insecticides are 14-28 days. Since the PPPs, mainly from the group of pyrethroids, have
been used for many years, which causes the emergence of populations of C. molesta resistant
to these compounds, the goal is to introduce active substances with different modes of action.
Products based on indoxacarb for the control of C. molesta in peach orchards in our country
are not registered as of yet, while in the EU they are registered, with a PHI of 7 days.

In this study, a field experiment was performed in order to evaluate residue levels and
dissipation dynamics of indoxacarb in peach fruits, under Serbian agroecological conditions.

However, intensive and/or inappropriate use of PPPs leave residues that can be accumulated
at levels higher than prescribed MRLs, which makes them potentially harmful to the
consumers’ health. In assessing the fate of pesticide residues, one of the most important
parameters is the dissipation rate. The dissipation of pesticides after application depends on
different factors such as plant species, pesticide chemical structure, type of formulation,
application method, climate, and photodegradation.

Physico-chemical properties of indoxacarb
Common name/ molecular
formula/ CAS No.

Chemical name (IUPAC)

Chemical group

Indoxacarb
C22H17ClF3N3O7
(173584-44-6)

Methyl 7-chloro-2,5-dihydro-2[[(methoxycarbonyl)[4(trifluoromethoxy)phenyl]amino]carbon
yl]indeno[1,2-e][1,3,4]oxadiazine4a(3H)-carboxylate

Oxadiazine

Structural formula

Step 2: Clean-up

Field experiment

Transfer an aliquot (6 ml) of the supernatant into
the tube

The field experiments were conducted in
Čerević (Republic of Serbia), in peach
orchards, Royal Gem variety. For the control
of Cydia molesta, peach trees were treated
with the commercial formulation of PPP
Avaunt 15 EC (150 g/l a.i. indoxacarb, EC),
in the application rate of 0.33 l/ha, according
to the manufacturer’s recommendation,
when fruits were in the BBCH 74
phenophase. For the residue analysis, the
fruit samples were randomly picked and
collected after drying deposit, one day after
and every second day during 15 days.

Add - 855 mg of MgSO4, 150 mg of PSA,
And 45 mg of bulk carbongraph

Vortex carefully for 1 min

Centrifuge for 5 min at 3000 rpm

Extraction procedure
Supernatant was evaporated till volume of 1 ml,
filtered and analyzed by HPLC–DAD.

Step 1: Extraction
Weigh 10 g peach sample in
50 ml polypropylene tube

HPLC-DAD determination
Agilent Technologies Liquid Chromatograph 1100 Series
Analytical Column – Agilent Zorbax Eclipse C18 column (50
mm × 4.6 mm internal diameter, 1.8 µm particle size)
➢ Mobile phase A – acetonitrile, 75%
➢ Mobile phase B – deionized water, 25%
➢ Flow rate – 1.0 ml/min
➢ Wavelength – 310 nm
➢ Column temperature 25 °C
➢ Injected volume 10 µl

Add 10 ml ACN and
Vortex vigorously for 1 min

Add - 1g of sodium citrate, 0.5g of sodium
hydrogencitrate sesquihydrate, 4g MgSO4 and
1g NaCl

Vortex vigorously for 1 min, ultrasonic 10 min
and centrifuge 5 min at 3000rpm

Dissipation study

Chromatogram of indoxacarb standard solutions in acetoniltrile

Validation parameters
Validation of the method was evaluated through the linearity, precision, recovery, limit of
detection (LOD) and quantification (LOQ) and the matrix effect. The results obtained for the
parameters completely fulfilled SANTE/11813/2017.

MRL 1mg/kg

Insecticide

Indoxacarb

LOD
LOQ
(mg/kg) (mg/kg)

0.01

0.02

R2

Precision
(%)

Recovery
(%)

Matrix effect
(%)

0.996

0.27

83.3-91.6

102.39

Half-life (DT50) of indoxacarb in peach fruit

Dissipation of indoxacarb in peach fruits
Residues were expressed as the sum of indoxacarb and its R-enantiomer. The highest
content of indoxacarb residues in peach fruits (2.21 mg/kg) was determined immediately after
drying the deposit. The residues of indoxacarb in peach fruits, at the MRL level (1 mg/kg),
were reached 7 days after the treatment. The regression coefficient of indoxacarb (0.852)
indicates a continuous and gradual decrease. Indoxacarb half-life in peach fruits obtained in
this experiment, after application in the recommended amount, was 4.62 days.

Insecticide

Regression equation

Constant

R2

DT50 (day)

Indoxacarb

y = 2.21e-0,15x

0.15

0.852

4.62

Conclusion
This study indicates that PPPs based on insecticide indoxacarb could be safely used in peach
orchards in the recommended dose in our agroecological conditions as well. In our trial,
indoxacarb residues 7 and 15 days after the application of PPP Avaunt 15 EC (0.33 l/ha),
were 0.96 mg/kg and 0.09 mg/kg, respectively, which is below the MRL.
The results would be helpful for involving indoxacarb in the control of C. molesta population
and for reducing the residues and the potential risk of its presence.
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