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Overview

Results

Purpose: Develop a rapid, sensitive method for determining
amitraz and its metabolites in milk.

GC-ECD Determination Results

Methods: Samples were hydrolyzed in acidic condition and
extracted with hexane. After derivativation, the samples
were analyzed by GC-ECD or directly by GC-MS.
Results: The results show that GC-MS determination of
amitraz and its metabolites is rapid and sensitive.

FIGURE 6. Spectrum of 2.4-DMA.

The chromatogram of 2,4-DMA derivatives is in Figure 2.
The calibration curve is obtained with a series of standard
solutions (Figure 3). Spiked experiments were done to
validate the method (Figure 4). The results show that the
average recovery was 84.1-87.3 %, RSD values of five
parallel measurement ≤ 5.96%, the lower limit of the
method for the determination is 2 ng / g.

Introduction
Amitraz, N´-(2,4-dimethylphenyl)-N-[(2,4-dimethylphenyl)imino]methyl-N-methyl- methanimidamide, is an acaricide
used to control the infections produced by the mites on
cattle. Its use can cause the presence of residues in milk.
For this reason, the analysis of amitraz residues in milk has
received special attention in the scientific bibliography as
opposed to milk analysis. On the other hand, amitraz is a
very labile pesticide whose degradation products contain
the 2,4-dimethylaniline moiety[1-3]. Thus, the analysis of all
the residues containing this substructure is advisable. In this
context, the aim of this work has been to develop a method
to determine the amitraz total residues in milk.

FIGURE 2. Chromatogram of 2.4-DMA derivative.
FIGURE 7. Calibration curve of 2.4-DMA.

Methods
Sample Preparation

FIGURE 3. Calibration curve of 2.4-DMA derivative.

Milk samples were bought from the supermarket. Sample
preparation is listed in Figure 1.

FIGURE 8. GC-MS Chromatogram of blank sample
and spiked sample (upper is for blank and lower for
spiked, RT of 2,4-DMA is 6.29 min.)

Gas Chromatography
Thermo Scientific™ TRACE™1310 Gas Chromatograph
Column: Thermo Scientific™TraceGOLD TG-5MS (30 m ×
0.25 mm × 0.25 μm);
Column temperature for MS detection: 50 ℃ (1 min), 20 ℃ /
min to 250 ℃ (10 min);
Column temperature for ECD detection: 50 ℃ (1 min), 10 ℃
/ min to 250 ℃ (10 min);
Injection mode: splitless, splitless time of 1 min; injection
volume: 1 μL;
Inlet temperature: 260℃;
Carrier gas: helium (99.999%), constant flow mode, 1 mL /
min;
ECD parameter: temperature, 300 ℃; makeup gas, nitrogen,
15 mL/min
Mass Spectrometry

Conclusion

Thermo Scientific™ ISQ™ Series Single Quad Mass
Spectrometer;
MS ion source temperature: 300 ℃, transfer line
temperature: 300 ℃;
Selected ion monitoring mode, m/z = 106,120,121,
quantitative ion 121

FIGURE 4. ECD Chromatogram of blank sample and
spiked sample (upper is for spiked and lower for
blank).
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Quantitation was performed by external standard method
according to peak area of quantitation ion. When confirmed,
according to the fragment ions and their abundance ratio as
a basis for positive discrimination.
FIGURE 1. Sample preparation.
Weigh 5.0 g milk sample (if spiked
sample, add standard solution)

GCMS Determination Results

Add 10 mL hydrochloric acid
solution (1 mol/L), stay in oven for
30 min.

The TIC chromatogram of 2,4-DMA is in Figure 5. The
mass spectrum of 2,4-DMA is shown in Figure 6. The
calibration curve is obtained with a series of standard
solutions (Figure 7). Spiked experiments were done to
validate the method (Figure 8) .The results show that the
average recovery was 73.8-81.7%, RSD values of five
parallel measurement ≤ 8.28%, the lower limit of the
method for the determination is 2 ng / g.

Centrifuge, the upper layer was
taken out. Add 10 mL sodium
hydroxide solution (4 mol/L), 5 mL
hexane, vortexed.

Add heptafluorobutyric anhydride 10
µL to the upper layer of hexane 2 mL,
stayed in oven at 60 ℃ for 90 min

Add 2 mL saturated NaHCO3 solution,
vortexed, organic phase was taken
out.

Results showed that GC-MS determination of 2,4-DMA is a
simple method for quantitation of amitraz in milk, which is
free from interference, without need for derivativation,
superior to GC-ECD analysis.
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FIGURE 5. Chromatogram of 2.4-DMA.

The upper hexane was
analyzed by GC-/MS
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The upper hexane was
analyzed by GC/ECD

