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ToF Screening
What is the Objective?

Broad 
scope 

screening

Increase the 
number of 
compounds

• With or without 
standards

Identify 
unknown 

compounds

• True non-targeted 
analysis

Maximise 
information

• Metabolites, 
transformations, 
sample to sample 
comparisons

Review 
historical data

• No re-analysis as 
in SIR or MRM
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ToF Screening
What is Important?

Increased 
confidence, 

reduced 
false 

positives

Stability

•Mass Accuracy

•Narrow XIC windows

•Reduce false 
positives

Speed

•Reduce time from 
extraction to report

•One injection for 
precursor and 
fragments

Resolution

•Overall system

•Fragment ion 
selectivity

Sensitivity

•Achieve regulatory 
limits

•Discover emerging 
contaminants
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Screening Against a Target List

Benefits

Precursors & Fragments in 

single injection

Good selectivity from UPLC & 

MS resolution, mass accuracy 

& stability, use of fragment 

ions

Reduced false positives

Required sensitivity for 

regulatory use & discovery of 

unknowns

Works with complex matrices

Screen & Quantify

Non-selective

sample extraction

Acquire single comprehensive dataset with 

independent precursor and fragment information

Targeted Data Analysis

Compound databases

nw-XIC

- RT 

- Mass error

- Isotope patterns

- Fragment ion data

Quantitation of positives

Generate list of 

prospective 

compounds

Generate list of 

prospective 

compounds

Quantify

Non-Targeted (Unbiased) Data Acquisition
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Methodology

Instrumentation used:
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Sample Preparation
 A sample of sewage effluent was collected at the point of discharge 

into a U.K. river.

 200 mL of this effluent was extracted using Oasis HLB SPE cartridges 
and fortified at 100 ng/L with a suite of 105 commonly used 
pesticides.

UPLC Conditions
 Column:  ACQUITY BEH C18, 1.7 mm, 2.1 x 50 mm @ 45 oC

 Generic 5 minute H20 MeOH Gradient 

MS Conditions
 Ionization mode: ESI+

 Analyzer: >20K resolution

 Scan time: 0.1 s

Methodology
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POSI±IVE Workflow
Target Compound Identification

Total Ion Chromatogram

Identified Components List

Precursor XIC

Fragment XIC

Low Energy 
Precursor Scan

High Energy 
Fragment Scan
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Comprehensive Fragment ion data
@ High Speeds

m

All ions all the time

Parallel LCMS (LCMSE)

…a dual function LC-MS protocol

MS
E

 is a UNBIASED process

MS
E

 is a CONTINUOUS process

1 sec

LE

EE

LE

EE

EEEE

D.

Bateman et al, Anal Chem (2002)
Silva et al , MCP (2005)

*Patented technology
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POSI±IVE Workflow 
Target Compound Quantitation

Sample List

Compound Quantitation

Precursor XIC

Fragment XIC

Calibration Curve
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Xevo G2 Tof – Key Features

 QuanTOF technology

— Innovative high field pusher 

— Dual stage reflectron

— Novel ion detection system 

 High Resolution

 Accurate Mass 

 UPLC / MSE enabled

 Universal source architecture 

 Benchtop design
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How QuanTof Works for You

 QuanTof combines innovative high field pusher and 

dual stage reflectron designs with a novel ion 

detection system in an optimised Tof geometry

 The result is a totally new level of high resolution, 

exact mass, quantitative performance, consistently 

achievable at UPLC acquisition rates
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Targeted Screening
Narrow XIC Windows
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XIC precursor
m/z 202.0439

XIC fragment
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Thiabendazole

Fenuron (100 ng/L) 
m/z 165.1028

High selectivity for precursors 
and fragments with MSE

Mass accuracy + 
stability permits 
use of narrow 
XICs 
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m/z
202.050

%
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Reduce False Positives 
Thiabendazole @ 20 ppb

Scan No. Measured Mass DM (mDa) DM (ppm)
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507 202.0436 -0.30 -1.48
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Reduce False Positives – Fortified 105 
Pesticide Mix at 100 ng/L
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m/z
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Targeted Screening
Matrix Tolerance & Dynamic Range

m/z
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XIC

TIC

Malaoxon in sewage effluent, 200 ng/L
Theoretical mass = 337.0487
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Time
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1.40
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298.275 0.01Da
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Speed AND Resolution
MSE with UPLC Chromatography

m/z = 144.1388
ǧM = 0.0 ppm

m/z = 298.2746
ǧM = 1.3 ppm

Time
0.50 1.00 1.50

%

0

100

Fastnet_040310_water068 F1
243.064 0.01Da

9.56e4

}28 data 
points across 
Spiroxamine 
peak

MSE = All the masses 
in ONE injection

Hundreds of Pesticides, 
<85 seconds

Fragments = 14 data points

Precursors = 14 data points
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Isobaric Precursors
Selective Fragments with MSE
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Desmetryn

Identifying unique fragments in standards
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―Unknown‖ Discovery and Identification

Application Managers

Identify using spectral 
libraries 

Compare  

Detect and identify 
transformation products

Detect and identify 
markers of sample 

differentiation

Apply structural 
elucidation tools

Confirm identity

Non-selective

sample extraction

Acquire single comprehensive dataset with 

independent precursor and fragment information

Non-Targeted Data Analysis

Non-Targeted (Unbiased) Data Acquisition

Generate component list Spectral deconvolution

Apply application managersList of detected 

known compounds

Elucidate structure 

of unknowns

DISCOVERY
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Example Workflow

Acquire single comprehensive dataset with 

independent precursor and fragment information

Non-Targeted Data Analysis

Spectral deconvolution

DISCOVERY

Compare samples

Use Acc Mass and 

isotope profile filters

Search database for candidates

Provide structure and 

fragment ion spectra to 

ñMassfragmentò

Detect ñUnknownò

Propose Candidate 

Structure

Test Candidate 

Structure

Propose Elemental 

Composition

Confirm Candidate

(Standard + MS/MS)

Component List

1

2

3

4

5
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Non-Targeted Component
Emerging Contaminants in River Water

Figure 1. ChromaLynx XS screen shot showing TIC, XIC and mass spectrum for 
detected peak @ 2.44 minutes

Figure 1. ChromaLynx XS screen shot showing TIC, XIC and mass spectrum for 
detected peak @ 2.44 minutes

Figure 1. ChromaLynx XS screen shot showing TIC, XIC and mass spectrum for 
detected peak @ 2.44 minutes

Unknown 
component 
in river 
water

Not 
observed in 
tap water
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Figure 1. ChromaLynx XS screen shot showing TIC, XIC and mass spectrum for 
detected peak @ 2.44 minutes

Figure 1. ChromaLynx XS screen shot showing TIC, XIC and mass spectrum for 
detected peak @ 2.44 minutes

Figure 1. ChromaLynx XS screen shot showing TIC, XIC and mass spectrum for 
detected peak @ 2.44 minutes

Time
2.00 4.00

%

0

100
3.40

2.91

4.24

4.12

Non-Targeted Component
Emerging Contaminants in River Water 

Unknown component RT 
2.43min, m/z 237.1031

ChemSpider proposed 
Carbamazepine

1

3 Elecomp and i-Fit 
proposed C15H13N2O as 

candidate

2
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Unknown component in river water

Non-Targeted Component
MassFragment and MSE
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123.0809
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139.1220

m/z 194.0970
DM = -0.3 ppm

m/z 237.1028
DM = +0.3 ppmPrecursor

MSE fragments
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MS/MS spectrum

Carbamazapine standard

4
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Summary

 The highly reproducible and precise exact mass data affords 

increased confidence in the identification of unknown 

compounds in a non-targeted workflow.

 False positives can be reduced by employing narrow 

chromatogram extraction windows due to the stability of 

exact mass data across chromatogram peaks.

 POSI±IVE workflow provides a powerful combined         

qualitative and quantitative data processing approach for 

residue screening and unequivocal compound              

identification.

 Broad scope screening utilizing ToF technology maximizes 

available information and provides historical data review 

capabilities.
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Thank You!

Questions?


