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Determination of residual emamectin benzoate in rice
by Sin-QuEChERS Nano-UPLC-MS/MS
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Abstract: [ Objective] To establish a new Sin-QUEChERS nano-triple quadrupole liquid chromatography-mass spectrometry (UPLC-MS/
MS) method for detecting emamectin benzoate residues in rice. [Methods] After extraction with 0.1% formic acid-acetonitrile, the sample
is purified with N-primary secondary amine (PSA) and multi-walled carbon nanotube (MWCNTs) fillers. The mobile phase is a gradient
elution of 0.1% formic acid water and acetonitrile. Separation is performed using a C,; chromatographic column, and the detection is carried
out using a triple quadrupole liquid chromatography-tandem mass spectrometry system. [ Results] The quantification limit of emamectin
benzoate is 0.001 5 mg/kg, and the detection limit of the method is 0.000 5 mg/kg. A good linear relationship is observed for emamectin
benzoate in the concentration range of 1~100 ng/mL, with a correlation coefficient greater than 0.999 5. At 2, 10, and 50 pg/kg spiking
levels, the average recovery rate of emamectin benzoate is 86.9%~110.2%, with a relative standard deviation of 0.98%~7.21%.
[Conclusion] This method is efficient, simple, stable, and highly sensitive, making it suitable for detecting emamectin benzoate in rice.
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Table 1 Mobile phase conditions
W) /min - JE#/(mL-min ") WA A% FEIHIB/%
0.00 0.3 90 10
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6.00 0.3 90 10
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Table 2 Mass spectrometry conditions of emamectin benzoate
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Secondary mass spectrometry of emamectin benzoate
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Figure 2 Chromatogram of emamectin benzoate
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Table 3  Effects of different adsorbent combinations on the
recovery rate of target compounds

W BA 77 2 A -4 [l i 24 /% AFAS A7 4 s 22 /%
PSA+Cy 30 2.1
PSA+GCB 73 6.3
PSA-+3E % Bk + 81 3.5
PSA+MWCNTs 96 2.5
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Table 4 Linear relationship, detection limit, and quantification limit of emamectin benzoate in rice

AP E/(pg- L") etk R? B/ (mg kg ") ERE/(mg-kg )
1~100 Y=94 304.4X— 467 275 0.999 5 0.000 5 0.001 5
x5 KRAPRESEFEDARANERLKERBEZE
Table 5 Recovery rate and precision of emamectin benzoate added to rice (n=6)
. 2 ng/kg 10 pg/kg 50 pg/kg
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ik 92.5 1.52 88.8 2.62 110.2 5.30
T K 96.0 0.98 102.4 5.32 90.1 1.32
oK 108.2 7.21 110.2 6.85 105.2 2.36
/K 98.6 3.28 100.6 2.69 98.4 3.54
[iES 97.5 4.21 95.5 2.87 90.6 6.66
MOk 87.1 3.21 86.9 2.88 105.5 6.19
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Table 6 Content of emamectin benzoate in rice

mg/kg

mE Y itk itk db4 HRS itk
4fd <C0.0015 <<0.0015 <<0.001 5 <C0.001 5 <<0.001 5 <<0.001 5
T <C00015 <<0.0015 <<0.0015 <0001 5 <<0.001 5 <<0.001 5

Rl 1] <<0.001 5 <<0.001 5 <<0.001 5 <<0.001 5 <<0.001 5 <<0.001 5
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