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Fig 2. Chromatograms of 5.0 mg/ L Spirotetramat at A=250 nm and flow rate of 1 ml/min with different
ratio of ACN/Water: a) 40:60, b) 45:55, ¢) 50:50 and d)55:45 v/v as mobile phase.
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Fig 3. Chromatogram of 5.0 mg/ L Spirotetramat and spirotetramat-enol at A=250 nm and flow rate of 1
ml/min in 55:45 v/v ratio of ACN/Water as mobile phase.
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Fig 4. Chromatogram of 5.0 mg/ L Spirotetramat and spirotetramat-enol at A=250 nm and flow rate of 1
ml/min in 50:50 v/v ratio of ACN/Water as mobile phase.
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Fig 5. Chromatograms of spirotetramat extracted with original QUECheRS method from pistachio with
different amount of water a) 0, b) 1.5, ¢) 3.5 and d) 5 ml in extraction procedure.
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Fig 6. Effect of water amount on the signal of spirotetramate extracted from 1.0 ml/L enriched pistachio.
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Fig 7. Effect of water addition on obtaining the 4-phase system at extraction step (right: with water left:

without water).
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Table 1. Different amount of PSA and GCB used for optimization during clean-up.

Test Number PSA (mg) GCB (mg) MgS0O4 (mg) C18 (mg)
1 40 20 70 25
2 50 20 70 25
3 60 20 70 25
4 70 20 70 25
5 100 20 70 25
6 50 10 70 25
7 50 20 70 25
8 50 30 70 25
9 50 40 70 25
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Fig 8. Effect of PSA on the signal of spirotetramat extracted from 1.0 ml/L enriched pistachio.
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Fig. 9. Effect of GCB on the signal of spirotetramat extracted from 1.0 ml/L enriched pistachio.
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Abstract

Iran is the in the first rank for pistachio production in the world. Considering the strategic importance
and facilitating the export of this product, evaluation and determination of pesticide residues to ensure the
safety of the product, based on the optimized and validated methods is very important. Spirotetramate is
one of the newest and widely used pesticides in most of the pistachio gardens to control Agonoscena
pistaciae. In order to extract this insecticide from the pistachio matrix, the optimized QUEChERS method
was used. In order to save costs, all the stages of optimization of the method were performed using high
performance liquid chromatography with UV detector (HPLC-UV). The optimization resulted in removal
of expensive compounds like C18 and GCB, which in turn resulted in a reduction of at least 60% of the
cost of extraction. All validation steps were carried out using blank pistachio samples. The samples were
artificially contaminated in the laboratory with different concentrations of the insecticide. In order to
confirm the final optimized method to use this method for real samples, HPLC with mass detector (LC-
MS / MS) was used. At optimized conditions calibration curve of matrix effect for spirotetramate shows a
good linearity in the range of 0.04- 0.10 mg/Kg (r* of 0.995) and RSD less than 7% with the extraction
recovery ranged from 85 to 100.3%. In addition, the matrix matched calibration curve for spirotetramate-
enol in the above concentration range was found to have a correlation coefficient of 0.9936. The limit of
quantification of the analytes was calculated to be 0.04 mg/Kg according to the SANCO guidelines,
which is within the acceptable range with respect to the MRL of pistachio which is 0.05 mg/Kg.

Keywords: spirotetramate, spirotetramate-enol, pistachio, High Performance Liquid Chromatography
(HPLC).
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