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Deter mination of 26 pesticidesin tea by gas chromatography-mass spectro-
metry with multi-walled carbon nanotubes as solid-phase
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ABSTRACT: Objective To determine 26 pesticides in tea by solid-phase extraction with multi-walled car-
bon nanotubes and gas chromatography-mass spectrometry (GC-MS). Methods The sample was extracted
with acetonitrile. After purified by multi-walled carbon nanotubes, the sample solution was detected by GC-MS.
Results The established method was simple, and could reduce the pesticides decomposition in pretreatment.
The calibration curves of 26 pesticides were linear in the range of 0.04~1.6 pg/mL. The limits of detection for
26 pesticides in tea were in the range of 0.005~0.05 mg/kg, and their limits of quantitation were 0.015~0.15
mg/kg. The spiked recoveries of 26 pesticides in tea sample were between 66.6% and 125.5% with relative
standard deviations of 0.3%~6.4% (n=5). Conclusion The proposed method is rapid, accurate and sensitive,
which is suitable for simultaneous detection of multiple pesticides.
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Fig. 1 Chromatogram of standard
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Tablel Detection parameters of target pesticides

(min) (m/z) (m/z)

1 5.533 109 145 185 220
2 5.596 94 95 141 126
3 7.524 94 95 136 142
4 11.295 121 75 97 231
5 - 11.496 219 183 221 254
6 11.970 87 93 125 229

7 p- 12.423 219 181 254 217
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k1
(min) (m/z) (m/z)
8 - 12.617 183 219 221 254
9 J- 13.676 219 181 183 217
10 15.781 277 109 125 260
11 16.325 314 197 258 286
12 16.811 136 230 289
13 16.926 139 141 250 252
14 pp’- 20.016 318 316 246 248
15 pp’- 21.589 235 237 199 165
16 op’- 22911 235 199 165
17 pp’- 23.012 235 199 165
18 24.73 181 165 166
19 25.085 181 209 265 349
20 26.687 181 197 208
21 28.204, 28.467 183 163 165 255
2 29.914, 30.138, 30.229 163 152 181
23 30.269, 30.658 199 157 451
24 31.642 167 181 225 419
25 31.9,32.043 250 181 252
26 32.748, 33.101 181 172 174 253
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0.3%~6.4%,

>

66.6%~125.5%,

5% 0.3%~6.4%
R 0.08 0.32 0.80 2, 1,
mg/kg, 5 , 3
F 2 RAFAERKHIEYI T2 RAEERINER E W Z (n=5)
Table2 Regression equations of standards and their recoveries at different spiked concentrations (n=5)
e (meke) (mefke)
Y=24980X-615.6 0.998 0.01 0.03 0.08,0.32,0.80 83.4,81.3,107.4 5.1,3.8,4.1
Y=30350X-1992 0.996 0.02 0.06 0.08, 0.32,0.80 91.2,102.7, 111.5 3.7,4.0,4.6
Y-=1728X-2.23 0.993 0.02 0.06 0.08,0.32,0.80 85.9,90.9, 115.9 1.2,0.3,0.5
Y=23880X+145 0.999 0.01 0.03 0.08,0.32, 0.80 98.4,94.6,118.3 3.9,45,4.2
o- Y=24330X-143 0.999 0.005 0.015 0.08, 0.32,0.80 90.5, 89.9, 110.6 4.8,3.9,6.2
Y=5670X-170 0.991 0.02 0.06 0.08,0.32,0.80 84.1,72.8,90.9 1.5,0.5,1.0
p- Y=19660X-372.3 0.999 0.005 0.015 0.08,0.32,0.80 87.2,86.1, 120.3 48,2.8,3.2
y- Y=25400 X -421.6 0.999 0.005 0.015 0.08, 0.32,0.80 88.9,83.4,103.5 0.8,1.6,2.3
o- Y=11780 X -565.2 0.993 0.005 0.015 0.08,0.32,0.80 90.2, 86.1, 100.9 1.5,0.7, 1.6
Y=4307 X -824 0.998 0.01 0.03 0.08,0.32,0.80 84.2,73.9,123.1 0.9,1.8,2.8
Y=12900 X -35.37 0.998 0.01 0.03 0.08,0.32,0.80 70.4, 66.6,99.9 5.1,4.0,4.5
Y=27400 X -1.81 0.993 0.01 0.03 0.08, 0.32,0.80 78.9, 86.1, 109.4 42,35,42
Y=77620 X -1970 0.999 0.02 0.06 0.08,0.32,0.80 84.1,72,115.7 4.2,09,5.0
pp’- Y=37210 X -400.6 0.998 0.01 0.03 0.08,0.32,0.80 73.4,70.3,117.6 4.6,3.1,4.0
pp’- Y=156500 X -4585 0.998 0.01 0.03 0.08,0.32,0.80 69.4,72.5,110.5 3.8,4.2,64
op’- Y=47270 X -1424 0.995 0.01 0.03 0.08,0.32,0.80 81.2,80.2,109.9 29,3.1,55
pp’- Y=15281 X -4215 0.996 0.01 0.03 0.08, 0.32,0.80 79.0,81.2,119.2 3.1,4.1,3.8
Y=204500 X -6842 0.997 0.01 0.03 0.08, 0.32, 0.80 79.8,77.6,116.3 29,35,4.4
Y=28480 X -1129 0.994 0.01 0.03 0.08,0.32,0.80 84.9,77.2,106.1 29,2.7,3.5
Y=30230 X -1463 0.997 0.01 0.03 0.08,0.32,0.80 90.4, 88,118.8 4.1,2.6,3.7
Y=17500 X -449.8 0.997 0.02 0.06 0.08,0.32,0.80 77.2,85.2,116.1 53,34,5.0
Y=7121 X-320.7 0.992 0.01 0.03 0.08,0.32,0.80 80.5,74.1,102.5 1.9,2.4,33
Y=19880 X-1107 0.995 0.05 0.15 0.32,0.80 84.1,78,97.5 29,3.1,45
Y=21630 X -9869.8 0.998 0.02 0.06 0.08, 0.32, 0.80 71.9,82,125.5 1.9,2.1,2.4
Y=18540 X -811.8 0.999 0.05 0.15 0.32,0.80 76.8, 87.5,94.5 2.8,1.6,2.3
Y=14270 X -718.7 0.994 0.05 0.15 0.32,0.80 82.1,70.0, 94.7 1.9,2.3,1.9
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Fig. 2 Chromatogram of tea sample
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Fig. 3 Chromatogram of blank sample
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[1] 199 [R].
The ministry of agriculture of the People’s Republic of China
announcement NO.199 [R].
’ [2] GB 2763-2014
0.04~1.6 pg/mL s].

0.005~0.05 mg/ kg, GB 2763-2014 National food safety standard maximum residue
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