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Determination of Carbamate Residuesin Vegetables by Ultra-high Performance Liquid Chromatography-tandem
Mass Spectrometry

DENG Li-gang LI Zeng-mei GUO Chang-ying ZHAO Shan-cang WANG Yu-tao MAO Jiang-sheng
(Center of Food Quality Inspection and Testing, Ministry of Agriculture, Shandong Key Laboratory of Testing Technique for Food
Quality and Safety, Jinan 250100, China)

Abstract A simultaneous determination method for 7 kinds of carbamate residuesin vegetables was developed by ultra-high
performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS). The samples was extracted with acetonitrile
and deaned-up by NH: solid phase extraction (SPE) cartridges. The analytes were quantified by UPLC-MS/MSin apositiveion
multiple reaction mode (MRM). An excellent linear relationship for 7 carbamate residues was observed in the concentration
rangeof 5 200p g/L with theregression coefficients of 0.9977  0.9999. The average recovery rate of 7 carbamate residues
in vegetables at the spiked level of 0.01  0.10 mg/kg wasin therange of 72.1%  110.2% with relative standard deviation of
1.7% 9.4%. Thisdeveloped method revealed a detection limit range of 0.5 8.0p g/kg (Rsv = 10). Therefore, this developed
method is characteristics of simple operation, high sensitivity and precision, which can meet the requirements for simultaneous
determination of carbamate pesticide residues in vegetables for inspection and confirmation.
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Fig.1 Chromatograms of standard carbamates
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Fig.2 Chromatograms of standard carbamates and cabbage sample
determined by HPLC-FLD
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Fig.3 Chromatograms of aldicarb standard and cabbage sample
determined by UPLC-MS/MS
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Table 3 Linear equations, correlation efficients and detection limits
o glL) r /irgkg)
5 200 Y=2524.76X 14584.7 0.9993 1.0
5 200 ¥=308.275X 511.843 0.9994 6.0
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0.1 200 Y=1827.41X 3608.46 0.9991 0.5
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Table 4 Recovery rates of carbamate pesticide residues in spiked blank

samples %

0.01mg/kg 0.05mg/kg 0.1mg/kg
RSD RSD RSD

74.3 54 82.7 6.5 78.8 54
83.5 7.8 89.1 3.6 76.4 29
110.2 2.5 102.0 4.2 975 1.7
78.9 3.6 86.7 5.4 78.9 7.5
103.2 9.4 92.4 8.0 99.4 51
98.7 4.9 91.2 2.5 103.5 3.8
72.1 34 79.5 6.7 82.7 4.7
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