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Determination of 20 kinds of pesticide residuesin vegetables and fruits by
QUEChERS pretreatment technology and online gel per meation
chromatogr aphy-gas chromatogr aphy/mass spectrometry

MA Jie', LI Qing, BAI Mei, JIANG Nan, GUO Jin-zhi, JIANG Su

(Jilin Provincial Center for Disease Control and Prevention, Changchun 130062, China)

ABSTRACT: Objective To establish a new method for the determination of 20 kinds of pesticide residues,
including organochlorine, pyrethroid and acaricide, in vegetables and fruits by QuEChERS pretreatment
technology and online gel permeation chromatography-gas chromatography/mass spectrometry
(GPC-GC/MS). Methods Samples of vegetables and fruits were concentrated by acetonitrile and
QuEChERS reagent, and detected by online GPC-GC/MS. Ion monitoring mode was selected for quantitative
analysis. Results Compared with GC/MS, online GPC-GC/MS system had the lower interfered background
and better peak shape. Identification and quantization of pesticide residues with online GPC-GC/MS could
be well performed. The recoveries of all pesticides including 3 spiked samples (celery, oranges and leeks) at
the level of 0.01 mg/kg were 80%~120% and the RSD was less than 15%, except methamidophos, dichlorvos

and omethoate in oranges and leek. Compared with the traditional purification method, the recovery rate had
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no obvious difference. Conclusion

QuEChERS method combined with GPC-GC/MS system can be used to

achieve the purpose of fast, simple, cheap, effective, rugged and safe for the determination of pesticide

residues in vegetables and fruits.

KEY WORDS: pesticide residues; online gel permeation chromatography-gas chromatography/mass

spectrometry; QUEChERS; food safety
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16.600 110 156,79 ’ ’ 1 min,
16.832 110 152, 111 4200 r/min 5 min, 6.5 mL
17.240 158 97,126 I ( 900 mg PSA
17.957 127 97,67 150 mg), 1 min 4200 r/min 5 min,
18.083 260 121,97 4 mL 10 mL , ,
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Table2 Comparison of recovery and RSD results of purification using QUEChERS and solid phase extraction column (n=6)

QuEChERS (%) RSD(%) (%) RSD(%)
91.05 3.90 74.14 231
80.64 8.46 89.13 2.80
89.25 4.57 85.32 3.51
112.71 2.64 81.62 1.48
91.50 2.45 86.24 2.85
92.59 2.15 98.21 2.12
111.06 4.57 106.65 3.59
88.75 2.66 94.55 2.14
101.76 2.25 105.07 275
105.24 3.52 101.57 3.54
115.48 4.07 105.24 378
98.25 3.51 95.35 3.14
85.34 3.48 89.21 3.80
92.40 3.32 96.50 1.89
110.10 2.53 101.76 1.78
89.91 2.89 100.47 1.10
102.24 3.95 101.11 1.20
103.62 4.07 111.32 6.49
112.69 2.98 103.15 1.89
114.70 4.61 110.21 3.05
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Fig. 1 Chromatogram of 20 kinds of pesticide residues
o 1. ;2. ;3. ;4. ;5. ; 6. ;7. ; 8. ;9. ;5 10. ;11 312, ;
13. ; 14. ; 15. ; 16. ;3 17. ; 18. ; 19. 4 ; 20. 4
Note: 1.methamidophos; 2.dichlorvos; 3.acephate; 4.omethoate; S.propoxur; 6.ethoprophos; 7.monocrotophos; 8.phorate; 9.carbofuran;

10.isazofos; 11.parathion-methyl;  12.carbaryl; 13.parathion; 14.chlorpyrifos;  15.triazophos;  16.bifenthrin; 17.fenpropathrin;
18.lambda-cyhalothrin; 19.cyfluthrin; 20.cypermethrin.
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Table3 Linear range, correlation coefficient and detection limit of the method

(ng/L) ) (mg/kg)
25~300 0.9956 0.003
25~300 0.9959 0.003
25~300 0.9925 0.01
25~300 0.9972 0.01
25~300 0.9999 0.005

25~300 0.9995 0.005
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@R3
(ng/L) ) (mg/kg)
25~300 0.9991 0.01
25~300 0.9989 0.005
25~300 0.9995 0.003
25~300 0.9978 0.005
25~300 0.9974 0.01
25~300 0.9965 0.005
25~300 0.9981 0.005
25~300 0.9999 0.003
25~300 0.9959 0.01
25~300 0.9992 0.003
25~300 0.9993 0.01
25~300 0.9962 0.01
25~300 0.9990 0.01
25~300 0.9982 0.01
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Fig. 2 Recoveries of 20 kinds of pesticide in spiked (0.1 mg/kg) celery, oranges and leeks
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