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Simultaneous deter mination of 19 common pesticidesresiduesin tomato paste
by QUEChERS-ultra performance liquid chromatography-tandem
mass spectrometry
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ABSTRACT: Objective To develop a fast and accurate method for simultaneous determination of 19
pesticide residues in tomato paste by ultra performance liquid chromatography-tandem mass spectrometry.
Methods Tomato paste was firstly dispersed by water and extracted with acetonitrile containing 1% acetic
acid by ultra-sonic, and the extracts were purified by dispersive solid phase extraction using GCB and PSA as
the sorbents. After centrifugation and concentrated by nitrogen flushing, samples were detected by
UPLC-MS/MS. Results The method showed a good linearity in the range of 0.001~0.10 mg/L for 19
pesticides with r >0.994. The recoveries were in the range of 72.2%~116.8% at 3 spiked levels of 0.010, 0.050,
and 0.10 mg/kg for 19 pesticides, and the relative standard deviations (RSDs) were less than 13%. The limits of
detections were in the range of 0.016~3.96 pg/kg. Conclusion The method is simple, fast and reliable, with a

good repeatability, which could meet the detection requirements of these 19 pesticide residues in tomato paste
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at home and abroad. The method is suitable for quality control and food safety risk control in factory.
KEY WORDS. QuEChERS; ultra performance liquid chromatography-tandem mass spectrometry; tomato
paste; multiple pesticide residues; fast detection
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Table3 Massspectrometry parametersfor the 19 pesticidesby UPLC-MS/MSin MRM mode
( )* mg/kg Min !
10 188.3 ESI+ 1.26 189.1>102.0/189.1>144 22 12/17
0.15 222.7 ESI+ 2.70 223.2>126.2/223.2>90.1 32 20/35
0.2 198.2 ESI+ 2.93 199.3>128.2/199.3>111.1 17 9/18
0.1 2143 ESI+ 3.46 215.3>89.0/215.3>131.0 50 18/20
0.05 410.4 ESI+ 3.48 431.9>182.1/431.9>325.1 20 10/35
0.2 279.3 ESI+ 3.77 280.1>220.1/280.1>192.1 15 17/13
0.60 483.4 ESI+ 4.05 484.4>453.5/484.4>286.3 20 20/10
1 387.3 ESI+ 3.98&4.07 388.1>300.9/388.1>165.0 28 20/30
3 403.4 ESI+ 4.31 404.1>372.0/404.1>329.0 35 19/44
0.5 307.0 ESI+ 4.56 308.0>70.1/308.0>125.0 31 22/40
0.05 361.5 ESI+ 4.58 362.2>315.8/362.2>91.0 20 30/18
0.05 283.8 ESI+ 4.78 284.4>252.1/284.4>176.1 21 13/26
I 1 374.4 ESI+ 4.96 392.2>331.1/392.2>238.0 38 18/21
0.3 387.8 ESI+ 5.08 388.1>163.0/388.1>193.9 20 12/25
0.5 527.8 ESI+ 5.18 528.0>203.0/528.0>150.0 40 17/23
0.05 375.7 ESI+ 5.2 376.0>316.1/376.0>91.1 25 32/18
0.5 408.4 ESI+ 5.27 409.0>186.0/409.0>145.0 25 40/16
1 359.9 ESI+ 5.51 360.0>164.3/360.0>268.1 36 19/28
0.05 281.3 ESI+ 5.77 282.2>212.2/282.2>194.1 25 10/15
* 1)
( 30 min), , (8] >
, GCB I
, GCB 50 mg
33 BUFIILE 60%, GeB
QUEChERS S0 mg
, , 34 FEMMEE S TR
) 2.2 ,
GCB PSA  Cjg e-18] , 10
, GCB , PSA mg/L 0.001 0.005
, Cis 0.010 0.025 0.05 0.10 mg/L
> , 19
GCB PSA , 19
s PSA 19 , r 0.994 SN=3
s 250 mg PSA 19 (LOD), SN=10
GCB & 19 (LOQ), 4
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Fig. 1 MRM chromatogram of 19 kinds of carbamate pesticides



4 , : QuEChERS- - 19 1133
100 ¢ 35 [ERFMIEEE XN
90 9= TN NumAan oo - ’ 20
80 | \
70 | b b
“ EN 5 , 19
- X
§ s0 | \\ 72.2%~116.8%,
B o4 | N~y ®SD) 13%, 5
30 [ emOm W 36 ELIrtEmath
20 r VSO A
10 ’
0 'l 'l L L L L ) 19 B
10 20 30 40 50 60 80 90 2 , 0.05 mg/kg
GCBfifEmg 0.06 mg/kg >
3 mg/kg,
2 GCB W& ’ 6

Fig. 2 The effect of different dosage about GCB on the
azoxystrobin and famoxadone recoveries
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Table4 Equations, correlation coefficients, limit of detection (LOD) and limit of quantity (LOQ) of 19 pesticides
matrix-match standard solutions

r LOD (ug/kg) LOQ (ng/ke)
1 Y=479.24X-43.3479 0.999 0.12 0.396
2 Y=601.298X+59.7931 0.998 0.008 0.026
3 Y=25.1038X-7.37849 0.999 1.20 3.96
4 Y=437.618X+161.298 0.994 0.096 0.317
5 Y=26.5429X-0.0241273 0.996 1.20 3.96
6 Y= 739852X+67.002 0.998 0.005 0.016
7 Y=1225.862X+12.9233 0.994 0.024 0.079
8 Y=785.531X+181.225 0.995 0.24 0.792
9 Y=1436.57X+848.443 0.997 0.005 0.016
10 Y= 637.346X+ 14.7831 0.999 0.012 0.04
11 Y=132.6X-4.23691 0.999 0.24 0.792
12 Y=1115.85X+111.602 0.997 0.005 0.016
13 & Y=12.7241X-23.8085 0.997 1.20 3.96
14 Y=770.61X+130.065 0.995 0.006 0.02
15 Y=1190.37X+23.2334 0.996 0.007 0.023
16 Y=163.895X+47.4037 0.996 0.012 0.04
17 Y=1621.77X+284.864 0.995 0.12 0.396
18 Y=130.706X-50.0195 0.999 0.08 0.264
19 Y=146.207X-50.1244 0.995 0.24 0.792
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Table5 Average spiked recoveries and relative standard deviations (RSD) of 19 pesticides (n=5)

0.010 mg/kg 0.05 mg/kg 0.10 mg/kg
(RSD,%) (RSD,%) (RSD,%)
1 72.4(6.0) 79.5(5.5) 90.4(2.1)
2 88.7(3.6) 95.4(4.9) 105.7(1.1)
3 103.8(3.3) 90.5(10) 101(5)
4 74.3(8.3) 89.3(6.8) 99.6(2.1)
5 84.0(8.2) 93.1(12.1) 116.8(6.3)
6 93.2(4.2) 97.5(7.2) 110.5(3.6)
7 87.4(10.9) 76.5(6.6) 92.5(4.7)
8 88.4(2.2) 96.5(8.5) 115.3(4.8)
9 95.4(2.7) 88.3(9.8) 78.2(3.3)
10 82.0(4.9) 78.8(2.7) 94.2(3.6)
11 74.0(7.6) 72.2(6.1) 83.8(2.6)
12 84.9(3.2) 89.6(7.8) 106.7(3.1)
13 e 92.7(10.3) 92.3(4.2) 93.4(10.9)
14 84.1(3.4) 72.8(7.2) 96.8(4.6)
15 81.8(2.9) 77.7(5.7) 98.8(5.5)
16 75.3(5.3) 73.1(7.5) 95.8(5.8)
17 88.1(5.1) 81.4(10.8) 110(4.5)
18 90.8(7.5) 73.5(6.7) 99.5(4.6)
19 93.9(3.8) 74.7(4.3) 92(4.5)
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