
Screening Method validation of 
Pesticide Residues in Cereals using  

G-QTOF and exact mass library 

Mette Erecius Poulsen and Tommy Cederberg Licht 

EURL workshop, Stuttgart, 30 September 2015 



National Food Institute, Technical University of Denmark 

EURL-CF and GC-QTOF 

• TOF instrument: 7200 GC/Q-TOF, 
Agilent Technologies 

 

• GC-system: 7890B, Agilent 
Technologies 

– PAL autosampler system 

– Gerstel PTV injector.  

– Back flush,  

– Two HP-5MS UI, 15 m, 0.250 mm dia, 
0.25 mm  film thickness 
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Conditions 

• Ionisation mode: EI positive 

• Acquisition rate: 
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Conditions 

• Ionisation mode: EI positive 

• Acquisition rate: 

– 2 GHz – higher dynamic range 

– 4 GHz – higher resolution 
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• Acquisition mode: Centroid or profile – profile, big data file 

• Source temperature 230 ºC 

• Software: MassHunter B 06.01/07.01 

 



National Food Institute, Technical University of Denmark 

Virtual computers for data processing 

• Back up of all laboratory data each day 6AM 

 

• Virtual computers – access via Logmein 

– On the Laboratory domain 

– Windows Professional 64 bit, English version 

– All data  

– Few licenses are necessary 

– Access from all computers with internet 
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GC-QTOF - challenge 

 

•Fragmentation in the ion source 

 

•No library/database with exact masses for 
pesticide fragments and information on the 
elemental composition 
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Exact masses of fragments 
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Diazinon 
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Diazinon 
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Diazinon 
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Butamiphos 
 

 

NIST:           258.022799 -C4H8 + H20 

Agilent/DTU: 258.071761 -NO2 -C2H4 



National Food Institute, Technical University of Denmark 

Exact masses 

• 53 pesticides 

• 2-6 fragments 

– Not included in MACP 

 

• www.eurl-pesticides.eu 

– Cereals and feedingstuff 

  /List of methods 

 

http://www.eurl-pesticides.eu/
http://www.eurl-pesticides.eu/
http://www.eurl-pesticides.eu/
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• Weigth of one electron = 0.00055 unit mass 

 

• Influence on mass accurracy at  

300 amu = 1.8 ppm 

200 amu = 2.7 ppm 

100 amu = 5.5 ppm 

 



National Food Institute, Technical University of Denmark 

Qualitative software 
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Quantitativ software used for  
qualitative detection  
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C12H14O3Cl2 12.607 276.0320 2,4-D Butyl ester 276.0315

C8H6O3Cl2 12.607 219.9694 2,4-D Butyl ester F1 219.9688

C8H6O3Cl 12.607 185.0005 2,4-D Butyl ester F2 185.0000

C7H5OCl2 12.607 174.9717 2,4-D Butyl ester F3 174.9712

C6H4OCl2 12.607 161.9639 2,4-D Butyl ester F4 161.9634

C6H3Cl2 12.607 144.9612 2,4-D Butyl ester F5 144.9606
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Design of validation 1 
MACP pesticides 
• 6 samples of four different types of cereal samples, blank and 

EUPT blank test material – 4 matrices, two spiking levels, 
0.05 and 0.01 mg/kg 

 

Barley 
1 2 3 4 5 6 B PT 

1 2 3 4 5 6 B PT 

1 2 3 4 5 6 B PT 

1 2 3 4 5 6 B PT 

Rice 

Rye 

Wheat 



National Food Institute, Technical University of Denmark 

Design of validation (2) 

• Spiked with more than 100 pesticdes.  

• As a start 38 of the compounds was evaluated 

• According to SANCO/12571/2013 at least 95% of the 
samples should be detected (a false-negative rate of 5% is 
accepted).  

– This means that only 1 out of 20 spiked samples are allowed 
to be non-detected. 

 



National Food Institute, Technical University of Denmark 

Screening detection criteria 
• 1. DTU: 

– Retention time (RT): ± 0.1 min 

– Mass accuracy: 10 ppm for at least 2 fragment ions 

– Signal to noise ratio (S/N):  6 
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Validation results 38 MACP pesticides 
– spike experiments 

• SDL =0.01 mg/kg  (17) 

– Bifenthrin, Chlorpyrifos, Chlorpyrifos-methyl, Diazinon, 
Fenitrothion, Fipronil, Flutriafol, Iprodione, Krexoxim-methyl, 
Malathion, Methacrifos, Penconazole, Pirimicarb, Pirimiphos-
methyl, Propiconazole, Trifluralin and Vinclozolin 

• SDL = 0.05 mg/kg  (19) 

– Azoxystrobin, Boscalid, Carboxin, Cypermethrin, Cyprodinil, 
Diclorvos, Difenoconazole, Epoxiconazole, Fenbuconazole, 
Lambda-cyhalothrin, Pendimethanil, Prochloraz, Procymidone, 
Pyraclostrobin, Spiroxamin, Tebuconazole, Triadimenol, 
Trifloxystrobin, Triticonazole  

•  Not validated  (2) 

– Azinphos-methyl, Metconazole  
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Validation results – PT test material 

• The test materials contained 46 residues of 27 different 
pesticides.  

• All pesticides were detected apart from one residue of 
lambda-cyhalothrin.  

– “assigned value” = 0.025 mg/kg; SDL = 0.05 mg/kg 

• No false positive results were seen. 
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Agilent pesticide spectrum library 
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• Spectra of 753 pesticides/compounds 
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Screening detection/identification 
criteria 
• 1. DTU: 

– Retention time (RT): ± 0.1 min 

– Mass accuracy: 10 ppm for at least 2 fragment ions 

– Signal to noise ratio (S/N):  6 

 

• 2. SANCO/12571/2013 (identification): 

– Retention time (RT): ±0.2 min 

– Signal to noise ratio (S/N): 3 

– mass accuracy < 5 ppm; at least one fragment ion 

• 3. Possible new SANTE document (identification): 

– Retention time (RT): ±0.1 min 

– Signal to noise ratio (S/N): 3 

– 2 ions with mass accuracy ≤ 5 ppm, < 1 mDa for m/z < 200 
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Validation of 72 MACP pesticides 

 

Criteria screening # pesticides
SDL

0.05 mg/kg

SDL

0.05mg/kg
Not validated

2 ions <10 ppm 72 21 49 2

Criteria identification # pesticides 0.05 mg/kg 0.01 mg/kg Not identified

2 ions <5 ppm 72 38 (3) 28 (27) 6

2 ions <5 ppm or 

< 1 mDalton for mz<200 amu
72 31 38 (23) 3
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Validation of 72 MACP pesticides 

 

Criteria screening # pesticides
SDL

0.05 mg/kg

SDL

0.05mg/kg
Not validated

2 ions <10 ppm 72 21 49 2

Criteria identification # pesticides 0.05 mg/kg 0.01 mg/kg Not identified

2 ions <5 ppm 72 38 (3) 28 (27) 6

2 ions <5 ppm or 

< 1 mDalton for mz<200 amu
72 31 38 (23) 3
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Standard mixtures for screening 

8 mixtures with 50-100 pesticides 
Mixtures 

Avoiding isomers in the same 
mixtures 

Isomers 

432 

No. of 
compounds 

2-4 mixtures together 
Validation 
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Design of validation 

• 5 samples of 5 different  cereal types, 1 blank 

– 5 matrices, 25 samples, spike levels 0.1, 0.02 and 0.01 mg/kg 

 

Barley 1 2 3 4 5 B 

Rice 

Rye 

Wheat 

1 2 3 4 5 B 

1 2 3 4 5 B 

1 2 3 4 5 B 

1 2 3 4 5 B 

Oat 
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Validation 2 

• Compounds spiked with 

– 53 of the compounds where exact masses has been 
calculated. 

• According to SANCO/12571/2013 at least 95% of the 
samples should be detected (a false-negative rate of 5% is 
accepted).  

– This means that only 1 out of 20 spiked samples are allowed 
to be non-detected. 
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Pesticides/metabolites 
2.4.5-T-methylester Crimidine Lethane 384

2.4-D Butyl ester Crotoxyphos ( Mefluidide

2.4-DB-methylester Cythioate Methabenzthiazuron

4,4'-Dichlorobenzophenone DDM / Dichlorophen Nitrothal-isopropyl

Acetochlor Diazoxon O.O.O-Triethylphosphorothioate

Allethrin Dibutylchlorendate Oryzalin

Aspon (NDP) Dicapthon Pentanochlor (Solan)

Atrazine-desethyl Dichlormid Pethoxamid

Aziprotryne Dichlorprop-methyl Plifenate (Penfenate)

Barban Dimethenamid (SAN 582H) Profluralin

Benfluralin Dithiopyr Propachlor

Bensulide Fenobucarb (Baycarb) Quinomethionate (MQD)

Benzoylprop-ethyl Fenoprop-methyl Resmethrin

Butachlor Fluchloralin Thenylchlor

Butamifos Fluoroglycofen-ethyl Tiocarbazil I (Drepamon)

Butylate Fluridone Triclopyr-methyl

Carbetamide Flurprimidol

Chlorthiamid Imibenconazole
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Agilent pesticide spectrum library 
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PCDL with 53 compounds 
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Import into quantitative, 
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Screening detection/identification 
criteria 
• 1. DTU: 

– Retention time (RT): ± 0.1 min 

– Mass accuracy:10 ppm for at least 2 fragment ions 

– Signal to noise ratio (S/N):  6 

• 2. SANCO/12571/2013 (identification): 

– Retention time (RT): ±0.2 min 

– Signal to noise ratio (S/N): 3 

– mass accuracy < 5 ppm; at least one fragment ion 

• 3. Possible new SANTE document (identification): 

– Retention time (RT): ±0.1 min 

– Signal to noise ratio (S/N): 3 

– 2 ions with mass accuracy ≤ 5 ppm, < 1 mDa for m/z < 200 
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Results 

 
Criteria screening # pesticides

SDL

0.10 mg/kg

SDL

0.02 mg/kg

SDL

0.01 mg/kg
Not validated

2 ions <10 ppm 52 8 6 23 15

Criateria identification # pesticides 0.10 mg/kg 0.02 mg/kg 0.01 mg/kg Not identified

2 ions <5 ppm 52 10 (2) 3 (3) 19 (4) 20

2 ions <5 ppm or 

< 1 mDalton for mz<200 amu
52 9 (1) 3 22 (2) 18
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Conclusions 

• Exact masses of fragments are needed for GC accurate 
mass spectrometry due to fragmentation in the ion source 

• Processing data in Mass Hunter quantitative software is 
easy and provide the necessary information on mass 
accuracy, signal/noise and ion ratios 

• Prossesing methods are straightforward build by importing 
fragment exact masses and Rt from a library (PCDL)  

• Validation of a screening method was successful for 109 
compounds. 

• The method was used successfully on PT test material. 

• The instrument is performing well for screening purposes, 

– However, for identification the performance is not impressive. 

• The Mass Hunter software can still be improved, especially 
to be amendable to GC. 
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Thank you for your attention 


