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Results
Figure 4 shows the measured grape sample set in combination 
with calibration samples. Detected contamination can be 
explored easily through browsing. Present EMW (5 ppm) in 
combination with isotopic pattern and fragment information 
supports identification and confirmation of contaminants.

Figure 5 shows the quantitation table in sample view as well as 
linearity information for both present contaminants Bromoxynil 
and Fludioxonil between 5 and 200 ppb.

Based on the present calibration curves Fludioxonil has been 
calculated in real grape samples at concentration levels 
between 14 and 40 ppb. Bromoxynil concentrations were below 
LOQ of 10 ppb.

Conclusion
Thermo Scientific Exactive Plus Orbitrap mass spectrometer 
coupled to TraceFinder Software provides: 

• Straightforward method setup, no compound tuning. 
• Data acquisition with automated data processing & reporting.
• Retrospective analysis of any High Res Accurate Mass data
• Works for regulated laboratory environment.
• U-HPLC data acquisition performance.

As shown in Figure 2 & 3 with the master method set up we are 
ready to acquire the data for later processing, data review based 
on RT, Fragment and spectral library information.

Overview
As a response to continuously growing public concern in 
contamination of food with anthropogenic compounds, there is an 
increased demand in more efficient screening techniques 
compared to those carried out by triple quadrupole mass 
spectrometers.
In the present study QuEChERS samples were investigated using 
a Thermo Scientific™ Exactive™ Plus Orbitrap mass 
spectrometer coupled to a Thermo Scientific™ Dionex™
UltiMate™ 3000 RSLC system. 
Thermo Scientific™ TraceFinder™ software was used to perform 
data acquisition, data review and reporting in one go. An ultra 
rapid screening, quantitation and confirmation application of 143 
pesticides in positive and negative ionization mode in less than 3 
minutes has been tested down to low ppb concentration levels.

Introduction
Thermo Scientific Exactive Plus Orbitrap mass spectrometer 
provides high resolution accurate mass of up to 140.000 FWHM 
and fast scan speed to perform even U-HPLC screening 
experiments by gaining sufficient data points over the peaks of 
interest. Furthermore, the high-resolution and accurate mass 
spectrometry approach does not require optimization of 
compound specific parameters. 
“Data Dependent All Ion Fragmentation” (ddAIF) was used to 
obtain more data points for confirmation purposes and serving for 
higher U-HPLC compatibility in full scan experiment. At the same 
time the ddAIF scans could be used to search for either 
compound specific fragments or to perform a spectral library 
confirmation based on an inter fragment ion ratio matching factor 
for confirmation purposes.

Methods

Sample Preparation

QuEChERS samples were filtered through 0.25 micrometer PTFE
syringe filters and prediluted 1/5 with buffer A prior to analysis.

Liquid Chromatography

Chromatographic analysis was performed using the UltiMate 3000
RSLC system. 

The chromatographic conditions were as follows:
Column: Thermo Scientific™ Hypersil GOLD™ PFP C18 column, 
50 x 2.1 mm, 3.0 μm particle size.

Mobile Phases: A (Water 100%), B (Acetonitrile 95%) ; both 
buffered with 5 mM ammonium formate + 0.05 % formic acid.
Sample Injection Volume: 0.03 mL; Column Temp.: 40 °C

Mass Spectrometry and Source Conditions

S-lens Setting: 55
HRAM/MS Scan Range: 100 to 950 (m/z) Polarity switch: off
Resolution: 70k (Full Scan), 35k (ddAIF) HDC Fragmentation: 
Collision Energy 35 eV Heated Electrospray Ion Source
Spray Voltage  (pos/neg): 3200 / 2600, Capillary Temp 270 °C
Sheath Gas: 50, Aux Gas: 15 (Ion Sweep Gas: 1) Vaporizer 
Temperature: 350 °C

Analytical Strategy
Data processing was carried out using Thermo Scientific 
TraceFinder software designed for screening and quantitation 
workflows.  Specificity of analysis was achieved by extracted 
mass windows (EMW) of 5 ppm to the theoretical masses in Full 
Scan for both identification and quantitation purposes. Same 
mass precision has been set to extract fragment information from 
ddAIF scan experiments for confirmation purposes on the 
screening side. With this setting we could acquire, screen, confirm 
and quantitate 143 pesticides in a single run.
The run time was 2 x 3 minutes for both positive and negative 
ionization mode. 
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Master Method Setup

The Thermo Scientific TraceFinder method contains all the 
needed information to run the instruments data acquisition as 
well as the parameters to do processing, data review and 
reporting as an automated workflow. In the present study we 
have set up “Master Methods” for both screening and 
quantitation purposes as shown in Figure 2 & 3.

Figure 4: Screening with TraceFinder: ID & Confirmation 

Figure 2: U-HPLC 3 minutes method negative ionization

DCMSLINK

Figure 1: Simple and MS Experiment Method Setup

Figure 3: U-HPLC 3 minutes method positive ionization

The screening result table (Figure 4) 
shows compound information of the 
investigated sample set at a glance. 
We detected compounds like 
Bromoxynil and Fludioxonil in the real 
grape samples. 

The predefined  identification and 
confirmation criteria from “Compound 
Data Base” and “Spectral Library” 
matched the processed raw data file 
information for the specific compounds 
at specific retention time entries (Figure 
4a to 4c).

Such positive hits are displayed with 
flags. A green flag stands for identified 
and confirmed. A yellow flag stands for 
identified but the confirmation criteria  
doesnʼt match. 
A red flag is displayed when compound 
traces are not present in the processed 
sample.

FIGURE 4a. “Multi-Isotpes-Comparison-View”

FIGURE 4b. “All-Fragments-Comparison-View”

FIGURE 4c. “Spectral-Library-Comparison-View”

FIGURE 5.  Quantitation with TraceFinder

FIGURE 6.  Amount quantitation for contaminants
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and confirmed. A yellow flag stands for 
identified but the confirmation criteria  
doesnʼt match. 
A red flag is displayed when compound 
traces are not present in the processed 
sample.

FIGURE 4a. “Multi-Isotpes-Comparison-View”

FIGURE 4b. “All-Fragments-Comparison-View”

FIGURE 4c. “Spectral-Library-Comparison-View”

FIGURE 5.  Quantitation with TraceFinder

FIGURE 6.  Amount quantitation for contaminants
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Results
Figure 4 shows the measured grape sample set in combination 
with calibration samples. Detected contamination can be 
explored easily through browsing. Present EMW (5 ppm) in 
combination with isotopic pattern and fragment information 
supports identification and confirmation of contaminants.

Figure 5 shows the quantitation table in sample view as well as 
linearity information for both present contaminants Bromoxynil 
and Fludioxonil between 5 and 200 ppb.

Based on the present calibration curves Fludioxonil has been 
calculated in real grape samples at concentration levels 
between 14 and 40 ppb. Bromoxynil concentrations were below 
LOQ of 10 ppb.

Conclusion
Thermo Scientific Exactive Plus Orbitrap mass spectrometer 
coupled to TraceFinder Software provides: 

• Straightforward method setup, no compound tuning. 
• Data acquisition with automated data processing & reporting.
• Retrospective analysis of any High Res Accurate Mass data
• Works for regulated laboratory environment.
• U-HPLC data acquisition performance.

As shown in Figure 2 & 3 with the master method set up we are 
ready to acquire the data for later processing, data review based 
on RT, Fragment and spectral library information.

Overview
As a response to continuously growing public concern in 
contamination of food with anthropogenic compounds, there is an 
increased demand in more efficient screening techniques 
compared to those carried out by triple quadrupole mass 
spectrometers.
In the present study QuEChERS samples were investigated using 
a Thermo Scientific™ Exactive™ Plus Orbitrap mass 
spectrometer coupled to a Thermo Scientific™ Dionex™
UltiMate™ 3000 RSLC system. 
Thermo Scientific™ TraceFinder™ software was used to perform 
data acquisition, data review and reporting in one go. An ultra 
rapid screening, quantitation and confirmation application of 143 
pesticides in positive and negative ionization mode in less than 3 
minutes has been tested down to low ppb concentration levels.

Introduction
Thermo Scientific Exactive Plus Orbitrap mass spectrometer 
provides high resolution accurate mass of up to 140.000 FWHM 
and fast scan speed to perform even U-HPLC screening 
experiments by gaining sufficient data points over the peaks of 
interest. Furthermore, the high-resolution and accurate mass 
spectrometry approach does not require optimization of 
compound specific parameters. 
“Data Dependent All Ion Fragmentation” (ddAIF) was used to 
obtain more data points for confirmation purposes and serving for 
higher U-HPLC compatibility in full scan experiment. At the same 
time the ddAIF scans could be used to search for either 
compound specific fragments or to perform a spectral library 
confirmation based on an inter fragment ion ratio matching factor 
for confirmation purposes.

Methods

Sample Preparation

QuEChERS samples were filtered through 0.25 micrometer PTFE
syringe filters and prediluted 1/5 with buffer A prior to analysis.

Liquid Chromatography

Chromatographic analysis was performed using the UltiMate 3000
RSLC system. 

The chromatographic conditions were as follows:
Column: Thermo Scientific™ Hypersil GOLD™ PFP C18 column, 
50 x 2.1 mm, 3.0 μm particle size.

Mobile Phases: A (Water 100%), B (Acetonitrile 95%) ; both 
buffered with 5 mM ammonium formate + 0.05 % formic acid.
Sample Injection Volume: 0.03 mL; Column Temp.: 40 °C

Mass Spectrometry and Source Conditions

S-lens Setting: 55
HRAM/MS Scan Range: 100 to 950 (m/z) Polarity switch: off
Resolution: 70k (Full Scan), 35k (ddAIF) HDC Fragmentation: 
Collision Energy 35 eV Heated Electrospray Ion Source
Spray Voltage  (pos/neg): 3200 / 2600, Capillary Temp 270 °C
Sheath Gas: 50, Aux Gas: 15 (Ion Sweep Gas: 1) Vaporizer 
Temperature: 350 °C

Analytical Strategy
Data processing was carried out using Thermo Scientific 
TraceFinder software designed for screening and quantitation 
workflows.  Specificity of analysis was achieved by extracted 
mass windows (EMW) of 5 ppm to the theoretical masses in Full 
Scan for both identification and quantitation purposes. Same 
mass precision has been set to extract fragment information from 
ddAIF scan experiments for confirmation purposes on the 
screening side. With this setting we could acquire, screen, confirm 
and quantitate 143 pesticides in a single run.
The run time was 2 x 3 minutes for both positive and negative 
ionization mode. 
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Master Method Setup

The Thermo Scientific TraceFinder method contains all the 
needed information to run the instruments data acquisition as 
well as the parameters to do processing, data review and 
reporting as an automated workflow. In the present study we 
have set up “Master Methods” for both screening and 
quantitation purposes as shown in Figure 2 & 3.

Figure 4: Screening with TraceFinder: ID & Confirmation 

Figure 2: U-HPLC 3 minutes method negative ionization

DCMSLINK

Figure 1: Simple and MS Experiment Method Setup

Figure 3: U-HPLC 3 minutes method positive ionization

The screening result table (Figure 4) 
shows compound information of the 
investigated sample set at a glance. 
We detected compounds like 
Bromoxynil and Fludioxonil in the real 
grape samples. 

The predefined  identification and 
confirmation criteria from “Compound 
Data Base” and “Spectral Library” 
matched the processed raw data file 
information for the specific compounds 
at specific retention time entries (Figure 
4a to 4c).

Such positive hits are displayed with 
flags. A green flag stands for identified 
and confirmed. A yellow flag stands for 
identified but the confirmation criteria  
doesnʼt match. 
A red flag is displayed when compound 
traces are not present in the processed 
sample.

FIGURE 4a. “Multi-Isotpes-Comparison-View”

FIGURE 4b. “All-Fragments-Comparison-View”

FIGURE 4c. “Spectral-Library-Comparison-View”

FIGURE 5.  Quantitation with TraceFinder

FIGURE 6.  Amount quantitation for contaminants
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combination with isotopic pattern and fragment information 
supports identification and confirmation of contaminants.

Figure 5 shows the quantitation table in sample view as well as 
linearity information for both present contaminants Bromoxynil 
and Fludioxonil between 5 and 200 ppb.

Based on the present calibration curves Fludioxonil has been 
calculated in real grape samples at concentration levels 
between 14 and 40 ppb. Bromoxynil concentrations were below 
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Conclusion
Thermo Scientific Exactive Plus Orbitrap mass spectrometer 
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• Data acquisition with automated data processing & reporting.
• Retrospective analysis of any High Res Accurate Mass data
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ready to acquire the data for later processing, data review based 
on RT, Fragment and spectral library information.
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contamination of food with anthropogenic compounds, there is an 
increased demand in more efficient screening techniques 
compared to those carried out by triple quadrupole mass 
spectrometers.
In the present study QuEChERS samples were investigated using 
a Thermo Scientific™ Exactive™ Plus Orbitrap mass 
spectrometer coupled to a Thermo Scientific™ Dionex™
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data acquisition, data review and reporting in one go. An ultra 
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experiments by gaining sufficient data points over the peaks of 
interest. Furthermore, the high-resolution and accurate mass 
spectrometry approach does not require optimization of 
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“Data Dependent All Ion Fragmentation” (ddAIF) was used to 
obtain more data points for confirmation purposes and serving for 
higher U-HPLC compatibility in full scan experiment. At the same 
time the ddAIF scans could be used to search for either 
compound specific fragments or to perform a spectral library 
confirmation based on an inter fragment ion ratio matching factor 
for confirmation purposes.

Methods

Sample Preparation

QuEChERS samples were filtered through 0.25 micrometer PTFE
syringe filters and prediluted 1/5 with buffer A prior to analysis.

Liquid Chromatography

Chromatographic analysis was performed using the UltiMate 3000
RSLC system. 

The chromatographic conditions were as follows:
Column: Thermo Scientific™ Hypersil GOLD™ PFP C18 column, 
50 x 2.1 mm, 3.0 μm particle size.

Mobile Phases: A (Water 100%), B (Acetonitrile 95%) ; both 
buffered with 5 mM ammonium formate + 0.05 % formic acid.
Sample Injection Volume: 0.03 mL; Column Temp.: 40 °C

Mass Spectrometry and Source Conditions

S-lens Setting: 55
HRAM/MS Scan Range: 100 to 950 (m/z) Polarity switch: off
Resolution: 70k (Full Scan), 35k (ddAIF) HDC Fragmentation: 
Collision Energy 35 eV Heated Electrospray Ion Source
Spray Voltage  (pos/neg): 3200 / 2600, Capillary Temp 270 °C
Sheath Gas: 50, Aux Gas: 15 (Ion Sweep Gas: 1) Vaporizer 
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TraceFinder software designed for screening and quantitation 
workflows.  Specificity of analysis was achieved by extracted 
mass windows (EMW) of 5 ppm to the theoretical masses in Full 
Scan for both identification and quantitation purposes. Same 
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Master Method Setup

The Thermo Scientific TraceFinder method contains all the 
needed information to run the instruments data acquisition as 
well as the parameters to do processing, data review and 
reporting as an automated workflow. In the present study we 
have set up “Master Methods” for both screening and 
quantitation purposes as shown in Figure 2 & 3.

Figure 4: Screening with TraceFinder: ID & Confirmation 

Figure 2: U-HPLC 3 minutes method negative ionization

DCMSLINK

Figure 1: Simple and MS Experiment Method Setup

Figure 3: U-HPLC 3 minutes method positive ionization

The screening result table (Figure 4) 
shows compound information of the 
investigated sample set at a glance. 
We detected compounds like 
Bromoxynil and Fludioxonil in the real 
grape samples. 

The predefined  identification and 
confirmation criteria from “Compound 
Data Base” and “Spectral Library” 
matched the processed raw data file 
information for the specific compounds 
at specific retention time entries (Figure 
4a to 4c).

Such positive hits are displayed with 
flags. A green flag stands for identified 
and confirmed. A yellow flag stands for 
identified but the confirmation criteria  
doesnʼt match. 
A red flag is displayed when compound 
traces are not present in the processed 
sample.

FIGURE 4a. “Multi-Isotpes-Comparison-View”

FIGURE 4b. “All-Fragments-Comparison-View”

FIGURE 4c. “Spectral-Library-Comparison-View”

FIGURE 5.  Quantitation with TraceFinder

FIGURE 6.  Amount quantitation for contaminants
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