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Determination of 20 kinds of pesticide residues in honey by QuEChERS-gas
chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a method for simultaneous determination of 20 kinds of pesticide residues in
honey by QuEChERS-gas chromatography-tandem mass spectrometry (GC-MS/MS). Methods Honey samples
were extracted into acetonitrile and salted out by anhydrous MgSO, and sodium acetate, then cleaned up using the
mixture of anhydrous MgSO,, N-propyl ethylenediamine (PSA) and C;g powder as sorbents, and detected by
GC-MS/MS using multiple reaction monitoring mode. And samples was qualitied by chromatographic retention time
and characteristic parent ion, and then quantified with external standard. Results The 20 pesticides had good linear
relationships in the range of 10-400 ng/mL, and the correlation coefficients were not less than 0.99, the limits of
detection(Rgy=3) were in the range of 0.003-0.082 pg/kg, with the relative standard deviations of 3.9%-10.6% (n=6),
the recoveries of the 17 pesticides at 3 spiked levels of 40, 100 and 200 pg/kg were 83.16%-119.88% except
phosalone, lambda-cyhalothrin and deltamethrin. Conclusion This method is simple, which is suitable for rapid
detection of pesticide residues in honey.
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Table 1 Retention time and mass spectrometry parameter of 20 kinds of pesticides
7 R ZFR BB P B A E]/min SE BT (m/z) fili BE/eV EWE (M) REiEREeV
1 FEE 1 6.889 109>79 5 185>93 10
2 FURR 2 10.71 156>100 10 156>79 20
3 SRR 2 11.808 87>46 15 93>63 10
4 FH LB AL 3 13.396 125>47 15 286>93 20
5 FH X B 3 13.55 263>109 15 263>127 15
6 FH e 5 O 4 14.088 290>125 20 305.1>290.1 15
7 AR 4 14.191 125.1>47 15 125.1>79 5
8 hhr 4 14.415 173>99 15 127>99 5
9 HHLIR 4 14.657 199>171 15 197>169 15
10 IR I 5 15.025 136>108 15 289>136 10
11 FH 3L S i 5 15.558 199>121 15 241>199 10
12 W L 6 16.316 157>129 13 298>156 10
13 AT 6 16.801 145>85 15 145>58 10
14 TR 7 17.999 339.1>269.1 20 337>188 30
15 s 8 20.013 257>162 10 313>172 10
16 AR5 I 9 22.109 181.1>165 15 181.1>166.1 15
17 FH 36 T 9 22.382 265>210 10 208>181 5
18 RABE 10 23.059 367>182 10 261>180 18
19 R R E S bR 11 23.704 197>161 8 197>141 10
20 TR 12 29.388 253>174 8 251>172 8
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Fig.l1 Total ion current chromatogram of the 20 pesticides standard(10 ng/mL) in the matrix and pure solvents under MRM mode
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Fig.4 Effects of the purificant on the recoveries of the 20 pesticides(n=3)
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Table 2 Regression equations, correlation coefficients, precision, limits of detection and recoveries of 20 kinds of pesticides
[5] 15 %8 /%R SD/%(n=3)

P RLJZFR BV Epy MRRE EBE/%0=6) KR/ (1g/ke)

40 ng/mL 100 ng/mL 200 ng/mL
1 R Y=1266.93X+216.10  0.9993 7.2 0.033 96.06£1.56  105.08+0.87 113.39+0.41
2 AURR Y=1473.11X+9454.13  0.9926 5.9 0.024 87.85+3.05 109.68+2.16 112.19+1.31
3 PP Y=930.64X+3976.89  0.998 6.1 0.016 90.57+0.65 106.83+2.88 113.52+1.46
4 FJLEEEM  Y=1185.47X+1861.84  0.9996 3.9 0.034 87.52+1.03  94.59+4.00  106.17+0.02
5 FR X B 9 Y=817.79X-3272.16  0.9996 5.8 0.025 99.39+0.50  112.00£0.85 114.08+0.27
6 FH LM 1 Y=814.96X+493.31 0.9996 4.6 0.026 89.30+1.58  97.52+0.81 109.15+0.68
7 AW Y=852.72X-5732.32  0.9996 5.2 0.038 96.28+0.92  107.70£0.96 113.07+0.07
8 EEORITR Y=2039.36X-12768.12  0.9997 4.2 0.013 94.82+0.37 105.12£0.75 119.88+0.50
9 BESEIR Y=1440.70X-661.85  0.9998 55 0.023 87.16+0.58  93.10+0.37  102.37+0.07
10 VN TR Y=2137.86X-9726.69  0.9996 5.1 0.014 96.51£0.39  107.88+0.90 115.57+0.50
11 IR Y=4580.79X-7764.84  0.9999 7.6 0.005 91.80£0.64 101.63+0.60 114.08+0.20
12 WA L Y=723.35X-1208.78  0.9999 7.5 0.027 91.63+1.61  100.60£0.83 113.99+0.62
13 AT Y=1685.18X-8848.96  0.9997 5.9 0.018 97.55+0.87 106.95£1.18 114.10+0.09
14 PN TR Y=218.61X-883.95  0.9999 5.3 0.082 95.74+0.66  107.79£1.29 113.32+0.17
15 =M Y=611.89X-5278.28  0.9995 5.9 0.037 105.30£0.45 119.36+1.25 115.06+0.89
16 IR A i Y=8356.35X-5527.54  0.9997 9.7 0.003 83.16=1.16  92.93£0.91  104.49+0.02
17 H R 2 g Y=609.76X-1242.71  0.9996 10.5 0.017 87.38£1.22  98.62+3.18  116.16+1.01
18 RA TR Y=395.24X-3869.22  0.9991 8.8 0.065 114.60£0.22  127.43£1.59 129.01%0.51
19 FRCGEARAESENE  Y=872.91X-8790.78  0.9988 8.6 0.022 104.20+0.47 115.44+1.75 127.42+0.37
20 TR A A Y=872.91X-8790.78 0.998 10.6 0.082 95.23+0.58  124.68£0.36 125.20+1.17
3.4 SCERAESAST TR (5190-2293 U splitless, wool IR, RHEF: 50
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