Development and optimization of a new extraction of pesticides from soil
using direct-immersion SPME LC-Tips followed by GC-MS/MS
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Introduction

Modern agriculture requires the use of pesticides in order to ensure crop yields and prevent = Ch romatogra ph ic Conditions
losses and disease. Since pesticides contaminate environmental systems, there is a need to nstrument: Bruker Scion 456 GC-MS/MS (TQ)

develop them qualitatively and quantitatively. This work describes the development and nlet mode: PTV

optimization of a new methodology for extracting pesticides from soil, which is potentially Carrier Gas: Helium. 0.7ml /min

greener and simpler than the ones currently used. It employs a new Solid Phase Column: ZB-5ms (22)mx0.18 mm i.d., 0,18um df)
MicroExtraction (SPME) configuration, where the fiber is held on a micropipette tip, Column: 50° C for 3 min, then 20° C/;nil’w t0 2500 C.
followed b.y Gas. Chromatography-Tand.ern Mass Spectromet.ry (GC-MS/MS) analysis. This then 4° C/min to 310° C, held for 2 min

SPME configuration was developed specifically for DI-SPME (Direct Immersion).

Method Development and Optimization

1. Design of Experiments (DoE) - Plackett-Burman 2. Optimizing % of Organic Solvent and Extraction Time
Plackett-Burman design was used to analyze 10 variables, each at 00 PDMS/DVB C18 100
. . . . . ° o ~_, *W/ ’ ~ 0 S 7
two levels, performing 12 experiments in triplicate. Ten pesticides o0 \@\‘/ (,"?.// S o0

(Boscalid, Diflufenican, Epoxiconazole, Indoxacarb, Metalaxyl,
Metolachlor,  Metribuzin, @ Penconazole, Tebuconazole and
Terbuthylazine) and an agricultural soil (sandy-loam texture; 3% of
organic matter) were used. The soil was spiked, giving a final
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concentration of 50 ug/kg for each pesticide. 0 _— 40
30 30
Variables Studied Results 0
Use of Buffer Yes or No No 8 10 o 2 4 (6) 8 10
Concentrationof 250 or 500 mg L’ 500 mg L~ /o Methanol o
Analyte Protectants [1] 100 f /J/A\\\\ 90
Extraction Time 30 or 60 minutes 60 minutes = “\ 80
Fiber Coating ~ PDMS/DVBorC18  Analyte Dependet 3 g
Percentage of Organic 1 or 10% Inconclusive % 50 ;_'cf
Solvent 2 50 gg 5]
Retro-Extraction Time 10 or 30 minutes 30 minutes 40 7 20
Use of Salts Yes or No No 28 (1)0
Type of Organic MeCN or MeOH MeOH 30 45 60 @ 90 30 45 60 75
Solvent Extraction Time (Minutes) Extraction Time (Minutes)
Use of Ultrasounds Yes or No No —Boscalid —Diflufenican  —Epoxiconazole «Indoxacarb  «Metalaxyl
Vol £ S0l ' 10 19 ml 10 mL ~Metolachlor —=Metribuzin ~Penconazole -Tebuconazole —~Terbuthylazine
olume of Solven or12m m
Final Method Validation Results
Fiber Conditioning {Sample Ekxtractlon\ Solvent Desorption Fiber Chemistry C18 PDMS/DVB
| %a \
( \ | | R?2 0.92-0.99 0.94-0.98
LoD 0.1-10 pg/kg 0.01-10 pg/kg
‘ LoQ 1-20 pg/kg 0.1-20 pg/kg
) =) Conclusion
This work reports for the first time the use of direct-immersion SPME for
the extraction of pesticides from soil. This new method generates very
= clean extracts and high concentration factors. It also produces little toxic
waste per sample and appears to be very cost-effective. However, it
| —— 2 g of soil suffers from poor repeatability, which must be mitigated by the use of an
30 :Rm . 6% methanol 10 mL of 6% methanol 30 min isotopically-labeled internal standard.
methanol X in water (v/v) 100 pyL methanol
In water (V/V) 120 min with stir-bar Reference
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