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• Introduction, Uppsala and NFA 
• Objectives 
• Comparisons to LC-MS/MS and TOF 
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• Future plans 
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The National Food Agency 

Director General 

Advisory Council 

  Science Division 
 

• Biology 
• Chemistry 
• Risk Benefit Assessment 
• Advice and Emergency 
 preparedness 
 
 
 
 
 

 

Food Control Division 
 

• Analysis  
• Planning 
• Support 
• Northern and Central Sweden 
• Western Götaland 
• Eastern Götaland 
• Southern Götaland 
 

 
 

 
 
 

Strategic Development  
and Support Division 
• Finance and Accounting 
• Human Resources 
• IT and Service 
• International Affairs 
• Legal Affairs 
• Communications 
• Evaluation 
 
 
 
 
 

 

We work for: 
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Challenges working with pesticides  

Number of 
analytes 

Low levels Variety of  
matrices 

Diversity of  
analytes 
- Polar 

- Non polar 
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Validation and Control procedures for 
Pesticide laboratories 
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FV+Honey 

Extraction 
 

10 g sample  
20 ml EtOAc+NaHCO3 

3 min Spex shaker 
Na2SO4 

 

Centrifugation  

Filtration 

  
GC-MS/MS 

UPLC- 
MS/MS 

+ 
HRMS 

Cereals 

323 

Extraction 
 

5 g sample   
10 ml water 

10 ml EtOAc (1% HAc) 
3 min Spex shaker 

Na2SO4 
 

Centrifugation  

Filtration 

  
GC-MS/MS 

 
UPLC-
MS/MS 

AO<10%fat 
AO>10% fat 

 96 
76 

Extraction 
 

5 g sample  
PSA + C18 

10 ml EtOAc 
3 min Spex shaker 

 Na2SO4 

Centrifugation 

Filtration 

 
UPLC-
MS/MS 

  
GC-MS/MS 

Fat determination 

Extraction 
 

0.5 g fat 
10 ml EtOAc:CH (1+1) 

3 min Spex shaker 
Na2SO4 

Centrifugation 

Filtration 

GPC SX-3 
(1+1 EtOAc/CH) 

Evaporation 

Reconstitution in EtOAc  

 
 GC-MS/MS 

 UPLC-
MS/MS 

SweEt 
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SweEt - Workflow 
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Workflow for Targeted and Non-Targeted 
Analyses 

Targeted Non-Targeted 

Known known 
• Targeted 
- Target list 

Known uknown 
• Semi Targeted 

- Unknown screening 
- Databases 
- Libraries 

 

Unknown unknown 
• Non-Targeted 

-Compound Discoverer 
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Linearity 
Robustness 

Detectability 

Verification of Q Exactive Focus Orbitrap 
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Linearity – correlation or residuals? 

Fludioxonil  
r2=0,99751 
RSE = 92 % 
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Linearity according to SANTE doc 
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Quantitative  View – with residuals  
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Residuals with Q Exactive Focus Orbitrap 
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Residuals with current LC-MS/MS system 



No of analytes 
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Robustness of the system 

21 injections during 11 hours run 

SANTE doc  
< ± 30 % 

No of analytes 

Dr
ift

 



Detectability 
EUPT-CF10 2016 wheat calculated with carrot 

LC-MS/MS Orbitrap 



Full scan combined with vDIA acquisition 

For Non-target acquisition 
 
- No fragmentation (Full Scan) 
- Fragmentation in HCD cell (vDIA) 
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vDIA method is 
not available in 
the United States 
of America 



Mobile phase: 
A: 5mM ammonium formiate and 0.1 % formic acid in water 
B: 5 mM ammonium formiate and 0.1 % formic acid in methanol 

Flow: 0.3 ml/min 
Inj volume: 4 µl 
Column: Accucore aQ column Thermo Scientific (100 mm x 2.1 mm ID) 

Properties 
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XIC Overlay 

All peaks Top 20 
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Screening Data Review for Target analyses 

Review and click through the pesticides found  
in each sample: 
• 2 peaks present 
• Matching  peak profile/tR 
• Optional:  isotopic pattern, fragments 
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Finding new analytes with  
• Thermo databases     
• Tracefinder unknowns 

 

Now – let´s start with the fun part! 



Approaches to find new pesticides; 
Databases & Unknown Screening 

Daimuron 
 
Herbicid 

603 Pesticides RT database Grapes from India 



Unknown analysis can be added 
to each targeted analysis mode. 
Targeted peaks will automatically 
removed from the unknown 
results list. 

Tracefinder Unknown Screening 

Heatmap 
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Example of a finding in papaya with 
Tracefinder Unknown Screening  
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Papaya from Ecuador 



New pesticides with Tracefinder Unknown 
Screening  
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Banana from India 



Orbitrap vs QTOF qualitative findings in raw 
water 

NACRW 2016 Florida 
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Flufenacet found by Orbitrap but not QTOF 
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Acetamiprid found by QTOF but not Orbitrap 

tR 5.32 min 

NACRW 2016 Florida 



Tentative hits 

0

2

4
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Orbitrap TOF

Orbitrap

TOF

13 

Cloridazon 
Fluopicolide 
Flurtamon 
Metazachlor 
Metribuzin 
Propachlor 
Propazine 
Propham 
Propyzamid 
Pyroquilon 
Sebuthylazine 
Siduron 
Trietazine 

Acymidol 
Binapacryl 
DEET  
Fluopicolide 
Flurtamon 
Metazachlor 

7 



• Pesticide Screener 2.1 from Bruker for LC-TOF (769 compounds) 

• 603 Compound Database from Thermo 

 

Databases with their formula, fragments and retention time. 

 

Databases for screening with tR 



Targeted - Tracefinder  

• Monitoring of pesticides including search for unknown 

• Mycotoxins in cereals 

• Toxins in drinking water 

• Veterinary drugs in animal origin 

• Alkaloids, acryl amide 

Untargeted – Compound Discoverer 

• Food Fraud 

• Emerging risks 

Future plans and developments 
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 Two techniques on one platform 

 Retrospective analyses – unconditional possibilities 

 Userfriendly, workflow as triplequads 

 Shared databases 

 Affordable 

  

 More work on databases with correct tR 

 

 

 

 

Conclusions, Pros and Cons 
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