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ÅInstrumental Analytical Techniques

ïFor formulations

ÅHPLC-UV

ÅGC-FID

ïDetermination of 

Åactive ingredients

ÅImpurities



ÅHPLC-UV: cymoxanil
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cymoxanil
acetophenone



ÅGC-FID: alpha-cypermethrin
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ÅGC-FID: chlorothalonil
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ÅAdvanced Instrumental Analytical Techniques
ïInstrument Configurations
ÅLC-MS
ÅLC-MS/MS
ÅGC-MS
ÅGC-MS/MS

ïExtreme cases
ÅHigh resolution MS
ÅNMR
ÅX-ray electronic microscope

ïIonization techniques
ÅElectrosprayIonisationςAtmospheric Pressure Ionization (ESI-

APCI)
ÅElectron Ionization- Negative/Positive Chemical Ionization (EI-NCI-

PCI)
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ÅAdvanced Instrumental Analytical Techniques
ïAnalysis of 
ÅSamples with strong interference to the target analyte
ÅSmall concentrations of target analytes
ÅScreening-Non target analysis
ÅChromatographic profiling

ïTarget analytes
Åimpurities ςrelevant impurities (hexachlorobenzene-

nitrosamines)
Åactive ingredients (wrong active ingredients, unknown 

samples, spraying solutions, a.i. that do not resolve 
chromatographically)
ÅCo-formulants



Carbendazimin sulphurformulations (organic farming)

Samples with strong interference to the target analyte
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Carbendazimin sulphurformulations (organic farming)

Samples with strong interference to the target analyte
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LC-MS/MS 
analysis 
(192>160)

formulation

white 
particles

Standard solution 
carbendazim0.05 ˃ g/ml


