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DETERMINATION OF ACETAMIPRID RESIDUES IN SWEET 
CHERRY SAMPLES 

Lazié Sanja, Sunjka Dragana, Grahovac Nada, Guzsvany Valéria 

Faculty of Agriculture, University of Novi Sad, Trg Dositeja Obradoviéa 8, Novi Sad, Serbia Institute of field and vegetable crops, Maksima Gorkog 30, Novi Sad, Serbia Faculty of Science, University of Novi Sad, Trg Dositeja Obradoviéa 3, Novi Sad. Serbia 
e-mail: DRAGANAS@POLJ.UNS.AC.RS 

ABSTRACT 

In this paper we have developed an analytical method for the fast determination of acetamiprid residue in sweet cherry samples. The experiment was carried out using blank sample spiked with a solution of acetamipid insecticide at three levels. This analyte was extracted with acetonitrile from fortified sweet cherry samples using QUEChERS sample preparation procedure. Insecticide determination and quantification were performed by HPLC/DAD using reversed phase procedure utilized an Agilent Zorbax Cj cartridge (50 mm x 4.6 mm internal diameter. 1.8 lum particle size). Mobile phase was acetonitrile/1.5% CH3COOH solution. Acetamiprid showed linear calibrations from 0.05—2.5 ug/ml with correlation coefficients of 0.995%. Limit of quantification (LOQ) were established as 0.014 mg/kg. Precision values expressed as relative standard deviation of the retention times and of the peak areas were 0.16 and 1.29%, respectively. Recoveries of the acetamiprid were in the ranged 80-94%. The proposed method is rapid, simple and could be utilized for the routine analysis of acetamiprid residues in sweet cherry samples. 

INTRODUCTION 

Fresh fruits are the important part of a healthy diet because of the presence of significant amount of nutrients and minerals in them. At the same time, they can also turn out to be source of toxic substances such as pesticides. Pesticide residues can be found even when they are applied in accordance with good agricultural practices. 
In order to reduce the use of organophosphates in protecting cherries, recommended for use an alternative compounds, such as those from the class of neonicotinoids. Over the past 15 years neonicotinoids have gained increasing interest in the agricultural sector across Europe (Council Directive 9I/414/FEC). These insecticides are the fastest growing class of insecticides introduced to the market since the launch of the pyrethroids (Muccio et al.. 2006). 

Table 1. Physicochemical properties of acetamiprid 
  

  

  

Common name/ 
molecular Chemical name (IUPAC) Structural formula formula/CAS No. 

Acetamiprid (E)-N1-[(6-chloro-3-pyridyl)methyl]- afk a CyoH CIN, N2-cyano-N1- oe Oe (160430-64-8) Methylacetamidine ae 
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Acetamiprid is a systemic neonicotinoid insecticide for foliar and soil application 

(table 1). Besides its positive effects, acetamiprid also has been posing various health risks to 

consumers. Due to the growing use of insecticides from the family of neonicotinoids, their 

increased presence in the environment is evident. For this reason, the concentration of 

acetamiprid residues in agricultural products, especially in fruit for using in fresh form should 

be monitored. The determination of low concentrations of this pesticide in matrices, such as 

fruits, requires the application of an effective extraction, followed by a final chromatographic 

determination in order to separate as much as possible the analyte from the matix interference 

substance. Moreover, there is a some alternative analytical approaches to the conventional 
methods of pesticides determination (Guzsvany et al., 2012, 2012a). 

In this paper we have developed an analytical method for the fast determination of 
acetamiprid residue in sweet cherry samples. Acetamiprid was extracted from sweet cherry 

samples using QUEChERS sample preparation procedure, while insecticide determination and 
quantification were performed by HPLC/DAD. 

MATERIALS and METHODS 

Chemicals and solutions 

Acetamiprid (purity 98.1%) was purchased from Dr Ehrenstorfer GmbH (Augsburg. 

Germany). Acetonitrile (HPLC grade) and CH3;3COOH were obtained from J.T. Baker 

(Germany). QUEChERS dispersive SP extraction and clean-up kits were from Agilent, USA. 

A stock solution of acetamiprid was prepared in acetonitrile at a concentration of 100 pg/ml. 
Fortification levels and working calibration solutions for HPLC analysis were prepared via 
further dilution with acetonitrile, achieving concentrations in a range from 0.05 to 2.5 ug/ml. 
Fortified and calibrated standard solutions were stored in a refrigerator (4 °C). 

Analytical procedure 
Extraction of acetamiprid from sweet cherry samples performed using QuEChERS-based 
method. Insecticide determination and quantification were performed by HPLC with diode- 
array detection (Agilent 1100, United States) using reversed phase procedure utilized an 
Agilent Zorbax Cj) cartridge (50 mm * 4.6 mm internal diameter, 1.8 jum particle size). 
Mobile phase was acetonitrile/1.5% CH3COOH solution (30/70). The column temperature 
was 25 °C, with a flow rate 1 ml/min. Injected volume was 2.5 pl. The detection wavelength 
was set to 254 nm. 

Validation of the analytical method 
Method validation was performed in accordance with Document SANCO/12495/2011. 
Fortified samples were prepared by spiking 10 g of sweet cherry, previously homogenized, 
with the appropriate volumes of working standard acetamiprid solutions ranged from 0.75- 
2.25 ug/ml. 

RESULTS 

HPLC/DAD chromatogram of acetamiprid standard in acetonitrile concentration of 0.75 
ug/ml and in matrix-matched sample with 0.75 pg/ml acetamiprid are shown in figure 1. 
Using the selected conditions the linearity of the calibration curve was evaluated at a 
concentration range between 0.05—2.5 pg/ml using nine calibration solutions prepared in 
acetonitrile. Calculations were done using the peak areas and linear regression was used for 
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quantification and calibration curve. The calibration curves Were linear with correlation 
coefficients of 0.995 (figure 2), The analytical parameters for method determination of 
acetamiprid in sweet cherry samples are presented in table 2. 

| 
4 ho] 

z [aad e] a | 
| 

| = | eas] | 
a | asf 

| 
} 54 

D esd | ] 
2 { Se 

‘om 
| 

<x ‘oe Se eee 
re 

Le a ate ol } 
| ad 

| 

| | 

| fog 
| | 

| 
| { 

| 

| i] 

pga | 
| 

| 
a 2 a CoE 

———| 

Figure 1. HPLC chromatograms of acetamiprid standard (blue) and spiked sweet cherry (red) 
at a concentration of 0.75 ug/ml, with UV apex spectrum of acetamiprid in ACN and matrix 
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Figure 2. Calibration curve for acetamiprid standard in acetonitrile 

Table 2. Analytical parameters for HPLC/DAD determination of acetamiprid . 
Concentration a Correlation LOQ 

Parameter interval (ug/ml) Slap coefficient* (mg/kg) Acetamiprid 0.05-2.5 11.00x 0.995 0.014 “Y=axtb 

7 
Limit of quantification (LOQ) for acetamiprid was estimated from the fortified samples. LOQ 
were established as (0.014 mg/kg. Precision value was expressed as relative standard deviation 
(RSD). The retention time of acetamiprid was 1.384 min, The repeatability of the retention 
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times and peak areas were checked by injecting the standard solution of acetamiprid (0.75 j1g/ml) five times. Relative standard deviations (RSD) of the retention times and of the peak areas were 0,16 and 1.29%, respectively. The recovery was carried out using blank sample spiked with a solution of acetamipid insecticide at three levels (0.75-2.25 mg/kg). The mean recoveries were in the range of 80-94% at these three spiking levels with associated relative standard deviations (RSDs) in the range of 1.08-2.55%, 

CONCLUSIONS 

e In this work method for determination of acetamiprid in sweet cherry samples was developed. 
¢ Considering the obtained values of analytical parameters. the proposed method proved to be an efficient and sensitive method for the determination of acetamiprid in samples of cherries. 
¢ Having in mind that the maximum residue levels of acetamiprid in sweet cherries is 0.2 mg/kg (Serbian legislation: Official Gazette, No. 25/2010) and 1.5 mg/kg (EU legislation: Reg. EU No 212/2013), the method is Sensitive enough for the determination of these pesticide at concentrations well below permissible levels. 
e Hence, the method may find further application in the analysis of real sweet cherry samples contaminated with these insecticides at a ppb level. 
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