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Abstract: Dazomet is a kind of crystal solid that is stable at room temperature and acts as a

fumigant. It is commonly used to control soil fungi, as an insecticide, and in sterilization and
weeding. It can effectively kill root-knot nematodes, soil pests, weeds, and many soil-borne
disease-causing organisms, to provide clean and healthy soil. Dazomet slowly decomposes and
releases methyl isothiocyanate, methylamine, carbon disulfide, and hydrogen sulfide in acidic
soil, and diffuses upward through the spaces in the soil to kill contact organisms. When agricul-
tural crops are planted in soil treated with cotton wool, the residues in the grown crop can
cause harm to human body when consumed. To ensure the quality and safety of food crops, it
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is important to develop a detection method for dazomet and its metabolites in plant-derived
foods. Hence, in this study, a rapid and simultaneous determination method was developed for
dazomet and its metabolite methyl isothiocyanate residues in plant-derived foods by gas chro-
matography-triple quadrupole mass spectrometry ( GC-MS/MS). The sample pretreatment and
chromatographic conditions were optimized in the experiment. Subsequently, dazomet and its
metabolite methyl isothiocyanate residues in vegetables, fruits, grains, nuts, tea, and spices
were extracted with ethyl acetate, and purified using graphitized carbon, a primary-secondary
amine, stearyl-bonded silica gel, and anhydrous magnesium sulfate as dispersive solid-phase
extraction sorbents. After centrifugation and filtration, the target compounds were analyzed in
the multiple reaction monitoring (MRM) mode by GC-MS/MS, and quantified by matrix matc-
hing external standard method. The matrix effects of the samples were also evaluated. The ma-
trix effect was found to be in the range of 2. 5% to 13. 6% for methyl isothiocyanate in 16 matri-
ces. As this matrix effect was weak, there was no need for compensatory measures. In con-
trast, the matrix effect of dazomet in 16 matrices was in the range of 240. 3% to 331. 2%. This
matrix effect was strong and required compensation. Finally, a matrix matching calibration
method was used to compensate the matrix effects. The relative matrix effects of other tested
substrates were analyzed using lettuce as the representative substrate; it was found that all
showed weak matrix effects. Therefore, the use of lettuce as a representative matrix to prepare
a matrix standard curve can effectively correct the matrix effects of dazomet and methyl iso-
thiocyanate in other substrates. Under the optimal conditions, the calibration curves were linear
in the range of 0.005-1 mg/L with correlation coefficients higher than 0.99. Recovery tests
were conducted by adding mixed standards to blank samples at four levels. The recoveries were
in the range of 74.2%—-117. 2% with relative standard deviations (RSDs, n=6) of 2. 8%-9. 0%.
The limits of quantification (LOQs) of dazomet and methyl isothiocyanate were 0. 01 mg/kg.
The accuracy and precision of this method met the requirements of pesticide residue determina-
tion. The established method was used to detect dazomet and its metabolite methyl isothiocya-
nate residues in six samples of Chinese cabbage, Chinese chives, cowpea, lettuce, eggplant,
ginger, celery, potato, orange, kiwifruit, tomato, chili, rice, tea, almond, and Cuminum
cyminum L. in the laboratory, and nothing was detected. The method is simple, rapid, and
sensitive; overcomes the shortcomings of existing methods that require two pretreatment steps
and two sets of equipment; and meets the requirements for the detection of dazomet and its
metabolite methyl isothiocyanate residues in plant-derived foods.

Key words: gas chromatography-triple quadrupole mass spectrometry ( GC-MS/MS );

dazomet; methyl isothiocyanate ; plant-derived foods
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Table 1 Retention times, quantitative ion pairs, qualitative

ion pairs, and collision energies ( CEs) of dazomet
and methyl isothiocyanate

Retenti Quantitative Qualitative
Analyte .e en 1<?n analysis analysis
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Ion pair CE/eV  Ion pair CE/eV
Dazomet 13.91 162.1>89.0 8 89.0>44.1 10
Methyl isothio- 4.91 73.1>71.9 20 71.9>45.0 10
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Fig. 1 Extracted ion chromatograms of dazomet and methyl isothiocyanate
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Table 2 Regression equations, correlation coefficients (r), linear ranges, and hmlts of quantification (LOQs) of
dazomet and methyl isothiocyanate

Analyte Regression equation r Linear range/ (mg/L) LOQ/ (mg/kg)
Dazomet Y=9.450X-93.199 0.9993 0.005-1 0.01
Methyl isothiocyanate Y=301.487X-3783.693 0.9988 0.005-1 0.01

Y. peak area of quantitative ion; X mass concentration, pg/L.

3 REMEMABPEEARERD 4 NKETHEAMREKERMENRERE (n=6)
Table 3 Average recoveries and relative standard deviations (RSDs) of dazomet and methyl isothiocyanate
spiked in different sample matrices at four spiked levels (n=6)

Analyte Spiked/ Chinese cabbage Chinese chives Cowpea Lettuce Eggplant Ginger
(mg/kg) Rec./% RSD/% Rec./% RSD/% Rec./% RSD/% Rec./% RSD/% Rec./% RSD/% Rec./% RSD/%
Dazomet 0.01 94.2 4.9 100.0 5.6 101.0 4.3 99.2 5.9 91.2 6.7 94.0 6.4
0.02 100.6 6.4 89.4 6.5 100.4 2.9 92.1 6.9 90.0 6.2 108.9 7.4
0.1 92.7 5.6 89.9 4.4 99.5 6.5 102.1 5.5 99.4 4.8 91.2 4.9
1 93.8 3.4 92.5 4.1 98.7 3.6 95.6 4.5 92.5 4.3 91.6 4.2
Methyl isothio-  0.01 100.7 3.6 103.3 5.0 104.4 4.6 100.0 6.3 97.2 6.7 95.9 5.9
cyanate 0.02 94.6 4.5 91.8 6.5 88.0 6.5 85.0 4.8 90.5 5.9 87.6 7.1
0.1 81.4 6.0 82.9 5.3 85.3 7.4 78.3 4.5 90.7 4.8 89.0 5.4
1 92.5 5.2 83.4 5.4 88.4 5.2 84.6 5.7 89.5 3.9 92.5 5.1
Analyte Spiked/ Celery Potato Orange Kiwi fruit Tomato
(mg/kg) Rec./% RSD/% Rec./%  RSD/% Rec./%  RSD/% Rec./%  RSD/% Rec./%  RSD/%
Dazomet 0.01 89.2 3.7 94.5 4.4 104.3 4.2 101.2 2.8 103.9 4.3
0.02 104.3 5.0 104.9 5.5 115.2 6.9 110.7 8.2 100.8 6.1
0.1 103.0 4.5 99.4 4.3 105.5 3.9 106.7 5.0 104.7 5.9
1 95.6 4.6 95.8 4.0 101.5 4.8 105.6 4.8 98.6 4.9
Methyl isothio-  0.01 102.6 6.8 104.8 4.8 102.2 4.2 100.9 2.9 101.3 3.0
cyanate 0.02 89.6 6.9 82.4 8.1 90.3 3.9 89.2 5.8 92.0 4.0
0.1 88.3 5.5 79.2 34 85.0 6.4 79.9 6.4 80.5 5.4
1 93.4 5.4 87.5 4.7 86.9 5.7 85.4 4.2 91.5 5.3
Analyte Spiked/ Chili Rice Tea Almond Cuminum cyminum L.
(mg/kg) Rec./% RSD/% Rec./%  RSD/% Rec./% RSD/% Rec./% RSD/% Rec./% RSD/%
Dazomet 0.01 102.0 5.4 103.5 5.9 96.0 4.8 81.5 9 87.1 7.6
0.02 117.2 4.3 89.4 5.9 84.7 4.4 84.0 5.4 87.0 3.3
0.1 106.1 4.0 83.2 4.7 84.6 6.3 90.6 5.7 91.0 3.5
1 104.5 4.7 95.2 4.9 92.5 4.7 85.6 5.6 87.5 5.2
Methyl isothio-  0.01 100.4 6.1 97.4 7.0 89.2 7.2 87.6 5.9 90.0 33
cyanate 0.02 89.6 6.4 92.4 5.6 84.5 4.8 90.0 4.1 85.0 4.5
0.1 84.8 7.2 82.1 8.5 74.2 8.3 92.4 4.8 90.1 3.9
1 86.5 5.6 85.8 6.5 81.5 5.2 91.8 5.1 88.9 4.5
Rec.: recovery.
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