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Simultaneous determination of thiram and metalaxyl residues
in rice and soil by dispersive solid phase extraction and high
performance liquid chromatography-tandem mass spectrometry
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Abstract: A rapid analytical method for the simultaneous determination of thiram and metalaxyl in
paddy soil rice plant rice husk and brown rice was developed using dispersive solid phase extraction
and high performance liquid chromatography-tandem mass spectrometry ( HPLC-MS/MS) . The
analytes was extracted by acetonitrile and cleaned up by PSA and C,; and then separated on a reversed
phase C 5 column using an isocratic elution program of 0.2% aqueous formic acid and acetonitrile.
Qualitative analysis was performed with electrospray ionization in positive mode( ESI ") under multiple

reaction monitoring( MRM) mode. Matrix-matched calibrations were respectively used to quantify the
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residue concentrations. In the concentration range of 1 — 500 pg/L

the matrix-matched calibration

curves showed good linearity with correlation coefficients >0.991. Intra-day mean recoveries of thiram

and metalaxyl in different matrices were found between 76% and 104% at 0.01 — 1.5 mg/kg with

relative standard deviations( RSD) of 1.2% —13.2% ( n =5) . Inter-day mean recoveries of thiram and
metalaxyl were found between 74% and 102% with RSD of 2. 8% —10.4% at0.01 - 1.5 mg/kg(n =

5) . The method is simple rapid sensitive and accurate which can meet the detection requirements of

thiram and metalaxyl residues in rice samples and soil.

Keywords: thiram; metalaxyl, residue; HPLC-MS/MS; dispersive solid phase extraction; rice

samples; soil
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Table I Mass spectrum parameters of thiram and metalaxyl under the multiple reactions monitoring( MRM) mode

Analyte

lon—pair m/z Retention time/min Dwell time/ms DP/V CE/eV
thiram 241.3/88.0" 4.1 150 22 16
241.3/120.0 18 23
metalaxyl 280.4/192. 4" 3.8 150 22 25
280.4/220.3 20 24

" The most abundant product ion used for quantitative analysis.
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Fig. 1 Product ion spectra of thiram( A) and metalaxyl( B)
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Table 2 Linear ranges regression equations correlation coefficients( r) slope of matrix/slope of solvent( K)

and limit of quantitation( LOQ) for thiram and metalaxyl in different matrices

Analyte Matrix Linear ranges /( pg/L) Regression equation r K LOQ /( pg’kg)
Acetonitrile 1 ~500 y=8.35x10%x -2.46 x10°  0.997 7 - 0.12
thiram
Paddy soil 5 ~500 y=7.13x10*x +1.0x10°  0.9915 0.85 0. 15
Rice plant 2 ~500 y=8.10x10*x +4.70 x10°  0.997 8 0.97 0.59
Rice husk 2 ~200 y=8.78 x 10*x +5. 15 x10°  0.995 1 1.05 0.87
Brown rice 5~500 y=7.18 x10*x +8.20 x 10°  0.996 5 0.86 0. 15
Acetonitrile 1 ~500 y=6.05x10%x -4.85x10*  0.999 1 - 0.17
metalaxyl
Paddy soil 5 ~500 y=6.52x10% -2.64 x10°  0.997 5 1.08 0.29
Rice plant 5~500 y=6.82x10*x -1.79 x10°  0.992 4 1.13 0. 64
Rice husk 2 ~200 y=5.93x10*x-9.49 x10*  0.993 1 0.98 1.01
Brown rice 5 ~500 y=6.60 x10*x -5.2 x 10> 0.996 8 1.09 0.53
2.5 74% ~ 102% RSD
( 3) : 0.01 ~1.5 mg/kg 2.8% ~10.4%(n=5) ,
76% ~ 104% 2

(RSD)  1.2% ~13.2% (n =5);

3 N
Table 3 Intra-day and inter-day average recoveries and relative standard deviation( RSD) for thiram

and metalaxyl in different matrices( n =5)

thiram metalaxyl
Intra-day Inter-day Intra-day Inter-day
Matrix gpiked level / RSD/ rsp/  Spiked level/ RSD/ RSD/
(mg/kg) Average % Average % (mg/kg) Average % Average
recovery /% recovery /% recovery /% recovery /%
0. 04 78 6.8 74 4.1 0.03 89 1.9 87 4.4
Paddy soil 0.1 77 6.0 79 3.1 0.1 82 1.2 93 7.6
0.5 85 2.5 83 3.3 0.5 102 2.9 101 3.8
0.01 76 4.9 80 10. 4 0.02 79 10. 4 85 9.7
Rice plant 0.1 77 5.2 78 5.3 0.2 102 7.8 102 3.9
0.5 92 12.3 86 7.2 0.5 80 4.4 95 7.3
0.05 80 6.4 83 8.5 0.03 103 8.3 95 9.6
Rice husk 0.1 99 12. 1 79 5.0 0.3 91 13.0 89 8.7
0.8 81 10. 4 82 5.4 1.5 98 1.7 96 4.4
0.05 86 13.2 87 7.3 0.03 92 2.0 96 5.4
Brown rice 0.1 77 3.7 79 7.2 0.1 89 1.4 95 6.3
0.5 92 1.5 89 4.8 0.5 104 1.7 101 2.8
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2.6

Al: P A2: (0.03 mg/kg) ; A3: (0.04 mg/kg); Bl: ; B2:
(0.03 mg/kg) ; B3: (0.05 mg/kg); Cl: ; C2: (0.02 mg/kg); C3:
(0.01 mg/kg) ; D1: ; D2: (0.03 mg/kg) ; D3: (0.05 mg/kg) -

Al: blank soil; A2: soil spiked with 0. 03 mg/kg metalaxyl; A3: soil spiked with 0. 04 mg/kg thiram; B1: blank brown rice; B2: brown
rice spiked with 0. 03 mg/kg metalaxyl; B3: brown rice spiked with 0. 05 mg/kg thiram; C1: blank rice plant; C2: rice plant spiked with
0. 02 mg/kg metalaxyl; C3: rice plant spiked with 0. 01 mg/kg thiram; DI1: blank rice husk; D2: rice husk spiked with 0.03 mg/kg
metalaxyl; D3: rice husk spiked with 0. 05 mg/kg thiram.

2

Fig.2 Chromatograms of blank and spiked samples
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