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A preliminary study on residue sorption kinetics and combined effects of
three neonicotinoids in leafy vegetables
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Abstract The residues in samples were extracted with acetonitrile, cleaned up by d-SPE column, and detected by
ultra-performance liquid chromatography, and the pesticide adsorption kinetics were analyzed by dynamically mo-
nitoring single and mixed residues of imidacloprid, acetamiprid and thiamethoxam in Brassica chinensis. The re-
sults showed that the residues of the three pesticides adsorbed into B. chinensis increased to a maximum value at 24
—48 h, then slowly declined, and finally reached a stable state. On the basis of chi-square test, the residue ad-
sorption of three neonicotinoids in leaves conformed to the pseudo-first order kinetic model, with a determination
coefficient(R*) of over 0.9. There existed interactions among the three neonicotinoids and the mixing could im-
prove the adsorption rate of residues in B. chinensis ; there was a mutual promotion between imidacloprid and acet-
amiprid by mixing and their residues and peak value were increased. However, imidacloprid or acetamiprid
showed an inhibitory effect on thiamethoxam when mixing, and could reduce the maximum residues of thiame-
thoxam in B. chinensis. This study provided basic data for residue risk assessment and field application of pesticide
mixtures.
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Fig. 1 Adsorptive residues of neonicotinoids in different solutions in Brassica chinensis
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Table 1 Kinetic parameters of neonicotinoid adsorption in Brassica chinensis

; , HE—H 5 )% W) )2
&2y W/ %ﬁ IMLI\AIE. q/ Pseudo-first order kinetic model Pseudo-second order kinetic model
Neonicotinoids ™8 L1 Neonicotinoid gtk / / ny
Concentration treatment Yl k/h! R2 9ge 2 R2
mg-kg ! mgekg ! kgemg l+h !
LS 500 AN 78. 643 87.159 0.1036 0.9929  131.926 0.0005  0.938 6
imidacloprid M H B A H K 113. 780 104. 077 0.1900 0.9039  126.263 0. 001 6 0.992 5
M, e bk - e e 1 91. 650 102. 467 0.0594 0.9137  124.070 0.0005  0.8724
Nk bopbk i U BR g R 110, 625 105. 048 0.118 2 0.930 1 129. 702 0.0010  0.9810
100 N 19. 266 19. 014 0.1537 0.9205 23. 702 0.0070  0.984 5
EE Hhe Bk~ i s PR 21. 293 20. 058 0.214 8 0.908 5 23. 337 0.011 4 0.999 0
M e b - g e i 17. 082 16. 113 0.208 0 0.901 1 18. 790 0.0137  0.9985
NEE SRRk I R BRHE R 17, 647 16. 791 0.2816 0.903 3 19. 877 0.016 5 0.995 5
20 kL 4. 962 5. 670 0.054 9 0.974 9 7.127 0.0080  0.918 4
M e - g e R 5. 992 5. 884 0.206 8 0.926 4 7.037 0.0348  0.994 2
M P R - 15 Pl 5. 848 6. 085 0.067 8 0.922 2 7.395 0.010 6  0.954 2
M b - i P 1 e 9.072 9.514 0.1549 0.987 3 12. 560 0.0102  0.948 1
I o1 Jpk 500 I 1 bk 117. 224 115. 454 0.1749 0.927 7 141, 443 0.0014  0.9916
acetamiprid HE Hhe Bk~ I H K 143. 248 132. 671 0.2337 0.901 4 55. 039 0.001 8 0.997 6
i e Jb - g e 108. 443 120. 468 0.1085 0.9544  160.772 0.000 6  0.914 3
M ol Bk - I el Pk e LR 102, 365 105. 641 0.1326 0.8934  130.890 0.001 1 0.951 5
100 i 1 b 22. 087 21. 086 0.2439 0.904 5 25. 208 0.0113  0.997 0
MHk PR~ I BB 23.079 21. 783 0.5130 0.9203 24. 260 0.028 6  0.998 6
I e Jpk - g e 21. 055 19. 755 0.324 2 0.906 6 23. 250 0.016 2 0.999 2
Nk ok i R WE R 19,173 18. 286 0.2835 0.9429 21. 496 0.015 8 0.999 8
20 i 1 bk 5. 230 6. 982 0.057 8 0.9838 9.176 0.0057  0.8789
MHk FE R~ I H R 557, 6. 350 0.094 8 0.972 6 8. 845 0.0086  0.9329
W H fok - g e s 6.536 7. 201 0.106 0 0.994 4 10. 167 0.0080  0.976 7
M H B H fpk -1 5. 848 6. 504 0.099 7 0.9926 10. 402 0.0057  0.896 8
E H1 500 g o I 103. 020 117. 276 0.0850 0.9064  144.509 0.000 6  0.865 6
thiamethoxam MEk e ok~ g ey g% 75. 203 76. 149 0.1208 0.9100 95. 694 0.0014  0.9611
I K fbk g s 90. 110 118. 410 0.0595 0.9625 146. 628 0.0004  0.819 2
Nk Bk mE PR HBE B 95. 066 98. 042 0.1159 0.892 2 122. 100 0.001 0 0.945 8
100 g 1% 17. 620 17.133 0.2753 0.920 2 19. 857 0.0179  0.996 9
M, r b - g e 1 13. 988 12. 866 0.3559 0.8635 15. 277 0.0252  0.996 7
I H fbk g o i 14. 792 14. 369 0.290 0 0.936 2 16. 524 0.0232  0.998 2
NG H Bk i PR +-mE i 16. 813 15. 724 0.408 4 0.900 2 18.113 0.027 0 0.999 3
20 W H IR 5. 416 5. 632 0.1133 0.9317 7.339 0.014 7 0.951 1
Mpk e k- 0 oy 1% 3. 434 3. 252 0.186 0 0.9017 4. 064 0.047 9  0.9885
I o Jpk - g e g 3. 066 2.974 0.1337 0.9019 4. 093 0.022 3 0.911 9
I b - i o -1 e 3. 866 3. 796 0.1413 0.9723 4,732 0.028 4 0. 986 3
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