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QUEChERS-Gas Chromatography Tandem Mass Spectrometry for the
Determination of Vinclozolin and Its Metabolite Residues in Fruits and

Vegetables

XIE Jian-jun’, HOU Ying-ye, ZENG Guang-feng, WANG Lu, LI Ju
(Guangzhou Customs Technology Center, Guangzhou 510623, China)

Abstract: An improved QUEChERS method combined with gas chromatography/mass spectrometry (GC/MS) method was established
for the rapid determination of vinclozolin and its metabolite, 3,5-dichloroaniline residue, in fruits and vegetables. This research improved the type
and amount of adsorbent in QUEChERS method. Vinclozolin and its metabolite residues in tomatoes, cucumbers, lettuce, celery, citrus and
grapes were extracted with ethyl acetate. The extract was purified using 80 mg of PSA and 50 mg of GCB to remove impurities via adsorption,
before quantification by GC/MS with external standards. The results showed that vinclozolin and its metabolite 3,5-dichloroaniline showed a
linear relationship in the mass concentration range of 0.02~0.25 mg/mL, with the correlation coefficients as 0.997 and 0.998 respectively. The
average recovery range of vinclozolin and its metabolite in tomatoes, cucumbers, lettuce, celery, citrus and grapes was between 81.67% and
113.33% at the spiked level of 0.05~3.0 mg/kg, with the relative standard deviations (RSDs) less than 9.47%. The limits of detection (LOD,
S/N=3) were between 4.2 and 15.5 pg/kg for vinclozolin, and between 6.3 and 17.6 pg/kg for 3,5-dichloroaniline. This method is rapid, simple
and sensitive, and can meet the detection requirements of residual vinclozolin and its metabolites in fruits and vegetables.
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Fig.1 Recoveries (%) of vinclozolin and its metabolite treated

with five different sorbents at a series of weights
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Fig.2 Average recoveries (%) of vinclozolin and its metabolite
treated with four different sorbents
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Table 1 Retention times, GC/MS parameters, linear equations and r2 of vinclozolin and its metabolite

Analytes Retention times/min  Quantitative ions (M/z)  Qualitative ions (M/zZ)  Linear equations P
vinclozolin 13.804 212 198 285 Y=13.58x-37.85 0.997
3,5-dichloroaniline 9.681 161 163 134 Y=3.071x+10.85 0.998
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Fig.3 Total ion chromatograms of vinclozolin and its metabolite
standards (a, 0.1 mg/kg), tomato blank (b) and tomato spiked
with standards (c, 0.1 mg/kg)
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< 2 JLMERSAIK R B BRI R BRI RIRIKERISTIE, B, ExtmERE. SRR (h=6)
Table 2 Measured values, average recoveries, RSDs and LOD of vinclozolin and 3,5-dichloroaniline standards spiked in different

vegetables and fruits (n=6)

Standard vinclozolin 3,5-dichloroaniline
- /(dlflsga;l%; Me‘}‘fﬁfge/i;f e Rifvrfrgy‘i% RSD/% /(Iﬁgﬂ?g) Vaxz;?ﬁrg?ig) RQZ?:rgyi% RSD/% /(ﬁgfg)
0.05 0.04 81.67 2.76 0.05 96.00 6.08
Tomato 1.5 1.39 92.52 6.56 8.2 1.30 86.93 4.71 12.8
3.0 2.81 93.63 5.25 2.77 92.32 5.24
0.05 0.05 96.33 395 0.05 104.00 4.46
Cucumber 0.5 0.53 106.10 3.48 8.3 0.42 84.13 2.03 10.6
1.0 1.03 103.12 0.74 0.96 95.75 6.52
0.05 0.06 113.33 6.13 0.05 102.67 7.58
Lettuce 0.5 0.46 92.60 3.08 4.2 0.43 85.20 9.18 6.3
1.0 1.04 103.62 7.36 0.94 94.33 6.86
0.05 0.05 90.67 2.73 0.05 90.33 3.89
Celery 0.5 0.51 101.27 6.60 15.5 0.44 87.83 6.99 17.6
1.0 1.07 106.98 4.57 0.92 91.77 6.63
0.05 0.05 100.67 9.47 0.05 90.00 7.46
Orange 0.5 0.44 88.63 8.06 6.3 0.46 91.63 7.72 12.1
1.0 0.94 93.73 5.16 0.84 84.25 4.27
0.05 0.05 107.00 4.25 0.05 96.00 4.61
Grape 0.5 0.44 87.20 6.22 7.7 0.48 95.93 7.83 14.0
1.0 0.93 93.23 5.39 0.89 88.62 4.55
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