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Migration and degradation of 7 pesticide residuesin maize brewing process
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ABSTRACT: Objective To establish a pesticide multi-residue detection method in liquor and investigate the
changes of pesticide residues and the residual concentrations of maize in the process of brewing. Methods After
pretreatment using modified QUEChERS method, the residue levels and residual concentrations of chlorpyrifos and
other 6 pesticides were detected by gas chromatography-mass spectrometry (GC-MS). Results The recoveries of
the 7 pesticides in maize and liquor were 81%~95%. The limits of detection (LODs) were 1~10 pg/kg and the limits
of quantification (LOQs) were 3~30 pg/kg in maize and liquor. With the extension of fermentation time, the residue
levels of 7 pesticides basically remained the same from 1 to 10 d, and decreased after 10 d, and some trace level of
pesticides could be detected after the distillation. Conclusion Fermentation does not cause significant degradation
of pesticide residue and the process of pesticide mobility is very low. The pesticide residue risk is not high in liquor.
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Tablel Physical and chemical propertiesof 7 pesticides
(20 C, mg/L) (20 C, Pa)
acetochlor 23 3.03 133.3
pirrinrgiﬁgfs' 8.6 42 1.333x1072 (30 °C)
chlorpyrifos 1.12 4.96 2.493%107 (25 C)
methlochlor 530 4.5 1.73x107
fenitrothion 36 3.7 8.0x10™
atrazine 33 6.6 4x10°
triadimefon 64 3.11 2x10°
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Fig. 1 Total ion chromatogram of 7 pesticide standards
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Table2 Qualitative and quantitative ions of 7 pesticides
(min) (M/2) 1 (m/2) 2 (M2)
1 atrazine 7.18 200 215 173
1 acetochlor 8.84 162 146 223
2 pirimiphos-methyl 9.7 290 305 276
2 fenitrothion 9.89 271 125 109
3 butachlor 10.29 162 238 211
3 chlorpyrifos 10.45 198.9 313.8 196.9
3 triadimefon 10.59 208.1 128 180.9
F* 3 EHKAP 7 HAKTHRIMNEYER(n=5)
Table3 Averagerecoveriesof 7 pesticides spiked in the maize sample (n=5)
(%) RSD(%)
(min)
0.05 0.2 1 0.05 0.2 1
7.18 80.9 853 87.8 32 2.4 1.9
8.84 87.2 84.6 81.9 4.5 2.5 3.0
9.717 86.9 91.5 90.5 3.8 2.5 3.0
9.89 88.9 92.6 91.5 4.7 2.6 2.4
10.29 87.1 95.2 93.5 3.0 32 2.4
10.45 91.5 92.5 93.0 32 35 3.1

10.59 85.2 84.9 89.2 3.7 2.7 3.1
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Table4 Averagerecoveriesof 7 pesticides spiked in the liquor sample (n=5)
(%) RSD(%)
(min)
0.025 0.1 1 0.025 0.1 1
7.18 81.5 86.3 88.8 4.2 2.4 3.0
8.84 87.6 87.6 86.9 3.8 2.9 3.0
9.77 85.9 90.5 84.5 5.2 2.5 32
9.89 87.6 92.6 89.5 4.5 2.2 2.8
10.29 87.5 95.2 88.5 4.5 3.1 3.6
10.45 90.5 82.5 91.4 3.8 3.5 2.8
10.59 84.2 84.0 89.2 5.1 3.7 2.8
R5 THRANBBERDERLZ, BXEH. RUERFESR
Table5 Linear equations, correlation coefficients, LODsand LOQsfor 7 analytesin theliquor sample
(min) (mg/L) r’ LOD(ngkg)  LOQ(ng/kg)
7.18 0.01~1 Y=858791X+2079 0.998 3 10
8.84 0.01~1 Y=517233X+2536.7 0.995 3 10
9.77 0.01~1 Y=606967X+2492.6 0.996 1 3
9.89 0.01~1 Y=291154X-6989.5 0.990 1 3
10.29 0.01~1 Y=3000000X+12594 0.997 6 20
10.45 0.01~1 Y=632891X-278.63 0.999 1 3
10.59 0.01~1 Y=770825X-6512.3 1 10 30
F6 THMRAMERERFEMZ., HERY. RERMNEER(n=5)
Table6 Linear equations, correlation coefficients, LODsand LOQsfor 7 analytesin the maize sample (n=5)
(min) (mg/L) r’ LOD(ug/kg)  LOQ(ug/kg)
7.18 0.02~2 Y=939385X-17848 0.9996 3 10
8.84 0.02~2 Y=618294X-15723 0.9992 3 10
9.77 0.02~2 Y=276667X-17832 0.9949 1 3
9.89 0.02~2 Y=671456X-6319.8 0.999 3 10
10.29 0.02~2 Y=777427X-23057 0.9995 6 20
10.45 0.02~2 Y=3000000X-69169 0.9994 1 3
10.59 0.02~2 Y=858814X-23705 0.9993 10 30
®7 TR ABFIERZBEBBERSHKLIRE ML, n=2)
Table7 Concentrationsof 7 analytesin the liquor sample with different fermentation time and after distillation (mg/L, n=2)
(min) @
1 3 5 7 10 14
7.18 0.71 0.70 0.72 0.71 0.78 0.65 ND
8.84 0.75 0.72 0.77 0.79 0.88 0.82 ND
9.77 0.73 0.71 0.74 0.74 0.87 0.81 ND
9.89 0.58 0.60 0.67 0.67 0.91 0.82 LOQ
10.29 0.47 0.57 0.59 0.60 0.84 0.73 LOQ
10.45 0.86 0.75 0.78 0.80 0.97 0.93 0.003
10.59 0.79 0.70 0.73 0.72 0.87 0.80 ND

ND: ; LOQ:
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