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1:Introduction
Figure 1a: Pesticides Introduced into the Environment

Testing Options to monitor and detect pesticide levels
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Figure 1b: HPLC-MS
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Current Methods: My Research:

Lengthy sample prep for complex 

matrices and analysis

Specialist training required

Sample prep and analysis confined 

to a laboratory setting

Limited testing methods available

Minimal analysis time
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No specialist training required
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Figure 1c: ASAP-MS Instrument 

Sustainable option for pesticide detection 

Uses solid phase micro-extraction (SPME) 

for sensitivity

The aim is to develop a rapid, discriminatory, and sustainable method for pesticide 

detection in complex matrices using ASAP-MS.

2:Experimental
Table 1: Pesticides used with chemical structure and pesticide categories

Endosulfan I

Organochlorine

Chlorpyrifos

Organophosphate

λ-Cyhalothrin

Pyrethroids

Thiacloprid

Neonicotinoid 

Pirimicarb

Carbamates

Geraniol

Botanicals

Glass Rod-ASAP-MS Method

Sample Dilution Sample Transfer Sample AnalysisSample Drying

3:Results 
Table 2: Results of pesticide standards in surine using glass rods and SPME fibres 

Pesticide Glass Rod SPME SPME Type SPME LOD (ppb)

Endosulfan I Wet/Dry 10

Chlorpyrifos Wet/Dry 0.1

Geraniol Wet 0.1

Pirimicarb Wet/Dry 0.1

Thiacloprid Dry 0.1

λ-Cyhalothrin Wet/Dry 100
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Fibre 

Condition

SPME fibre placed 

into a vial with 50% 

Water and 50% 

Methanol.

Orbital Shaker

300 rpm15 mins

Fibre Load

SPME fibre 
placed into a vial 

with pesticide 
solution.

Fibre Wash

SPME fibre placed 

into a vial with 

100% Water.

Sample 

Analysis

Fibre Recycling Part 1

SPME fibre placed into a vial with 40% 

acetonitrile, 40% methanol, 20% 

isopropanol. 

Fibre Recycling Part 2

SPME fibre placed into a vial with 95% 

Methanol and 5%Water.

Orbital Shaker

300 rpm60 mins

Orbital Shaker

300 rpm5 secs
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4.1:Conclusion

Glass Rod-ASAP-MS SPME-ASAP-MS

Limited sensitivity (higher than 1ppm) Improved sensitivity (down to 1 ppt)

Selected pesticides can be analysed A range of pesticides can be analysed

Not recommended to be reused Fibres are reusable 

SPME-ASAP-MS Method

Figure 2a: Preparation and Analysis for pesticide standards

Ways to Contact Me 

Glass ASAP-MS and SPME-ASAP-MS are sustainable and portable methods. 

Special thanks to Waters Corporation 

for the loan and use of the Waters 

RADIAN  MS and Simone Mathias 

for the use of the Waters RADIAN  

schematic.

Acknowledgments4.2:Future Work

Optimise the SPME method to reduce the sample preparation time

Optimise method for multi-pesticide standards, pesticide metabolites, and water as the matrix.

Optimise method for other complex matrices i.e. pesticide formulations, blood, honey and beeswax

Figure 3b: Mass spectra for endosulfan I with glass rod and C18 SPME fibres at 1 part per million

Figure 2b: Schematic of ASAP Ionisation 

Source. The SPME fibre can replace the 

glass rod.
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Figure 3a: Mass spectra for pirimicarb with glass rod and C18 SPME fibres at 1 part per million

Endosulfan I

Endosulfan I
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