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Simultaneous deter mination of 77 pesticidesin oil plantsand plant oil by high
performance liquid chromatography-tandem mass spectrometry
with QUEChERS
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ABSTRACT: Objective To establish a method for the rapid determination of 77 kinds of pesticide residues
in oil plants and plant oils by ultra performance liquid chromatography-tandem mass spectrometry (UPLC-MS/
MS). Methods Samples were extracted by QuUEChERS with acetonitrile, and purified with PSA+C; cartridge.
A gradient system of a mixture of 0.1% formic acid and acetonitrile with multi-reaction monitoring (MRM)
were adopted for quantitative determination. Results Seventy-seven kinds of pesticide residues could be
detected within 10 min, the correlation rate (r) was more than 0.99, and the average recoveries ranged from
60.2% to 99.8% with relative standard deviation (RSD) less than 8%. Conclusion This method is rapid,
simple, sensitive and accurate, which is suitable for identification and quantification of multiple pesticide
residues in oil plants and plant oils.
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N , , 10 mL :
1 §| = s 15 min, 4000 r/min 10 min
14%,
11%, 20%, 15% 222 HieFiik
30% g , M (
21 )
5 mL, 250 mg C;g 250
3] [4] ’ mg PSA R R 0.22 pm
[5] >
’ @ )
O} 20 90 ’ 1 mL, 25mgCis  25mg
, , PSA , , 022 pm
i 223 EaEF&H
[7-13] :Cig (100 mmx2.1 mm, 1.8 pm);
[14] 35 C; : 0.3 mL/min; : 10 pL;
QuEChERS , 0.1% o !
(UPLCMSMS) ®1 BEARER
> Tablel Program of gradient elution
(min) 0.1% (%) (%)
; 0.00 99 1
’ 2.00 30 70
’ : 3.00 20 80
s 6.00 20 80
> > 6.10 99 1
7.00 99 1
2 MR5RE
224 JRiE&H
21 XE5KF , (ESI'); :
ACQUITY Ultra Performance LC™ ; 1110 °C; : 380 C;
( Waters ); TQD , ) 50 L/h; , ,
( Waters ), HC-3518 ( ), 600 L/h; , , 3.50x10 Mpa;
TALBOYS Advanced Vortex Mixer; (MRM)
KQ-500DB
) 77 ( ( Dr.Ehrenstorfez ); 3 ERS
( fisher ); ( 31 FHER%MSEE
);
22 ZWHIE : 49 x
22.1 REF & 77 0.99,
50g  ( 0.0l g 50 mL 2
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Table2 Thelinear relationship of various pesticides

®2 BMRAGPKMXR

(ng/L)
3-OH 25 25 0.9953 Y=233.54X+267.32
25 25 0.9937 Y=345.02X+328.54
25 25 0.9986 Y=471.57X+151.21
25 25 0.9966 Y=46.797X+43.15
25 25 0.9981 Y=301.51X+256.95
25 25 0.9952 Y=177.6X+237.97
25 25 0.9948 Y=31.35X+16.5
25 25 0.9982 Y=340.16X-27.178
25 25 0.9988 Y=105.86X+8.635
25 25 0.9972 Y=73.006X-25.946
25 25 0.9951 Y=817.7%+114.4
25 25 0.9962 Y=81.584X+35.982
25 25 0.9958 Y=486.52X+141.13
25 25 0.9962 Y=70.067X+30.902
25 25 0.9975 Y=112.62X+42.567
25 25 0.9964 Y=89.52X+6.8466
25 25 0.9944 Y=496.9X-110.28
25 25 0.9914 Y=36.733X-3.4785
25 25 0.9948 Y=53.678X+27.044
25 25 0.9931 Y=15.829X+24.834
25 25 0.9966 Y=2853.7X+3079.6
25 25 0.9924 Y=278.71X+354.82
5 50 0.9954 Y=0.4544X+0.5199
25 25 0.9975 Y=10.322X%+8.908
5 50 0.9993 Y=4.2799X+1.2822
25 25 0.9981 Y=186.2X+102.94
25 25 0.9958 Y=44.432X+52.272
25 25 0.9950 Y=350.47X+434.35
25 25 0.9969 Y=363.03%+279.89
25 25 0.9955 Y=124.26X+65.4
25 25 0.9938 Y=472.25X+331.65
25 25 0.9973 Y=51X+1.0406
25 25 0.9981 Y=129.99X+36.816
5 50 0.9995 Y=35.603X+5.6854
25 25 0.9965 Y=1101.8X-560.6
25 25 0.9963 Y=250.38X-222.93
25 25 0.9977 Y=695.23X-416.92
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&gk 2
(ng/L)
25 25 0.9980 Y=135.7X-41.537
25 25 0.9994 Y=15.972X-0.5031
2.4-D 25 25 0.9953 Y=1920.8X+1378.6
25 25 0.9949 Y=1645.7X+1256.1
25 25 0.9990 Y=1662.9X+243.76
25 25 0.9902 Y=4.7739X+5.4693
25 25 0.9950 Y=13.264X+9.9225
25 25 0.9928 Y=48.609%+30.293
25 25 0.9951 Y=47.079X+17.917
e 25 25 0.9971 Y=6.9548X+0.4528
25 25 0.9942 Y=1063.2X+517.23
25 25 0.9921 Y=29.059X+19.881
e 25 25 0.9974 Y=688.86X-463.35
25 25 0.9980 Y=8827.5X-2962.4
25 25 0.9979 Y=1868.7X-901.86
25 25 0.9968 Y=9953.7X-3998.7
25 25 0.9976 Y=7751.5X-2437.4
25 25 0.9974 Y=34966X-11811
25 25 0.9951 Y=998.58X-377.49
25 25 0.9947 Y=2507.8X-1112.8
25 25 0.9932 Y=9265.4X-5454.3
25 25 0.9953 Y=3744.3X-1113.2
25 25 0.9977 Y=994.97X-298.33
25 25 0.9963 Y=73.446X-32.696
25 25 0.9980 Y=111.21X-17.02
25 25 0.9954 Y=212.1X-78.808
25 25 0.9943 Y=2117.5X-1079.7
25 25 0.9956 Y=27.943X-8.1276
25 25 0.9972 Y=371.43X-66.002
25 25 0.9977 Y=207.8X-28.756
25 25 0.9965 Y=16.89X-6.2117
25 25 0.9976 Y=24246X-1481.8
25 25 0.9929 Y=3251.7X-1930.1
25 25 0.9917 Y=380.31X-243.79
25 25 0.9928 Y=2421X-1214.5
25 25 0.9930 Y=94.663X-34.169
25 25 0.9928 Y=2168X-1087.6
25 25 0.9910 Y=9.4923X-5.0604
25 25 0.9901 Y=237.85X-159.98
25 25 0.9912 Y=103.15X-47.745
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QuEChERS (SPE) ;
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, GCB, GCB
’ [16]
, , LC >
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, PSA+C5
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Comparison of different purification of peanut oil
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Comparison of different purification of rape seed
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