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The Agilent 7250 GC/Q-TOF
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High Resolution and Mass 
Accuracy

Simultaneous
High Resolution and
Wide Dynamic 
Range

Reproducible Spectral 
Performance

Quick Vent
(10 min to vent, 
10 min to pump 
down)

Low Energy EI capability,
Sensitive Detection
MS/MS experiments with Q‐
TOF
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Resolving Power: Nominal vs High Resolution
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Nominal resolution
GC/MSD

High resolution
7250 GC/Q-TOF
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Low Electron Energy for Confirmation of Molecular Ion in Unknowns 
Identification
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Hexadecyl sulfide: C32H66S
SS

70 eV

12 eV

15 eV

10 eV
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Using MS/MS Capability for Unknowns Identification
Don’t skip the ‘Q’ in Q/TOF
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MS/MS CID @ 35 eV

Most likely: 2,4,5-Trichloroisophthalonitrile.
A degradation product of Chlorothalonil

Molecular Structure Correlator (MSC)
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Comparison between CI and Low Energy EI Spectra
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PCI

70 eV

12 eV

N-nitroso-N-propyl-1-Propanamine

(M+C2H5)+
(M+C3H5)+

EI
M+

(M+H)+
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Comparison between CI and Low Energy EI Spectra
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70 eV

10 eV

diethyl phthalate 

EI
M+

(M+H)+ PCI

GC-Q/TOF for Environmental                               NEMC 2019



GC/Q-TOF Method Conditions
Mid-column Backflush
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Q-TOF

Mid-column back flushing system

Pressure increased at PUU

Pressure drops at inlet

 Reduced run times
 Enhanced RT stability
 Longer column lifetime
 Less ion source contamination



GC/Q-TOF Method Conditions & Sampling
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Sample Collection

Replicate samples of Wastewater effluent collected 
on four different days.

First two days of WW samples displayed acute 
toxicity with WET testing; while other two showed no 
toxicity

Sample Preparation

• 1 L samples filtered with 0.45 um GF/F
• Solid phase extraction with ethyl acetate and 

methanol elution
• Filters were sonicated and extracted with 

hexane/acetone
• Both extracts combined and spiked with DBOFB 

as ISTD



Configuration Optimized with Backflushing
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Q-TOF

Mid-column back flushing system

PUU: Purged Ultimate Union

 Reduced run times
 Enhanced RT stability
 Longer column lifetime
 Less ion source contamination
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Pressure increased at PUU

Pressure drops at inlet



Screening Workflow with GC/Q-TOF
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Acquire full-spectrum data

Deconvolution followed by 
matching public libraries

Targeted Method

Yes
Calibrate?

Targeted Quantitation

No

Suspect Screening Non-Targeted Screening

Based on accurate mass  
library for GC/Q-TOF (PCDL)

and FDA and SANTE 
Guidelines

One Software
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Calibration Range (1-1000 ng/mL)
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Uniconazole‐P(I) ‐ 8 Levels, 6 Levels Used

Concentration (ng/ml)
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y = 3.874667 * x ^ 2  + 7456.097645 * x  ‐ 88380.717101
R^2 = 0.99263552
Type:Quadratic, Origin:Ignore, Weight:1/x

Triadimenol ‐ 8 Levels, 6 Levels Used
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R^2 = 0.99702706
Type:Quadratic, Origin:Ignore, Weight:1/x
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Triadimenol Uniconazole-P
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C
ou

nt
s

Alachlor ‐ 8 Levels, 7 Levels Used

Concentration (ng/ml)
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y = 7624.109213 * x  ‐ 39321.577389
R^2 = 0.99519153
Type:Linear, Origin:Ignore, Weight:1/x

Isazofos (Miral) ‐ 8 Levels, 7 Levels Used

Concentration (ng/ml)
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R^2 = 0.99426075
Type:Linear, Origin:Ignore, Weight:1/x

Alachlor Isozafos (Miral)

5 ng/mL 5 ng/mL

1‐Chloronaphthalene ‐ 8 Levels, 8 Levels Used

Concentration (ng/ml)
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R^2 = 0.99691196
Type:Linear, Origin:Ignore, Weight:1/x

o,p'‐DDE ‐ 8 Levels, 8 Levels Used

Concentration (ng/ml)
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GC/Q-TOF Accurate Mass Library (PCDL)
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• Over 1,000 compounds

• High Resolution Spectra

• Expert curation

• Includes a wide range
of environmental contaminants and pesticides

PAHs

Phthalates Nitroanilines Chloronitrobenzenes

Amines Organophosphates
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Screening: Results Review

Details in MassHunter Quant  window
Summary in Screening window

Deconvoluted spectrum

PCDL spectrum
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Criteria for Compound Verification
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Number of 
Qualifiers

Library Match 
Score

RT Difference

Quant Ion 
Accurate Mass

All passed
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The Impact of Sample Filtration

16

1664 22

water Filter

Compounds uniquely identified in the  
filter extract:

Diphenylamine (DFA)
Hexachlorobenzene
Pentachloroaniline
Fluoranthene
Pyrene
Nonachlor-trans
p,p'-DDD
Dihexylphthalate

Bifenthrin
Chrysene
cis-Permethrin
trans-Permethrin
Benzo[b]fluoranthene
Benzo[a]pyrene
Dinonylphthalate
Indeno[1,2,3-cd]pyrene
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Suspect Screening with EI

 90 compounds identified in each 
wastewater effluent  using the PCDL 
in EI mode

 Criteria:
 Mass accuracy: <4 ppm
 Match Score: >75
 RT difference: 
 No. of Ions: 
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EI PCDL-based screening in MassHunter. 
Automatically verified compounds are labeled in 
green. The compounds that need additional 
review are in orange

Compounds in EI that were identified with large 
difference in response values between toxic and 
non-toxic samples



Suspect Screening with NCI

~40 additional compounds identified in NCI with suspect screening
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NCI PCDL-based 
screening in MassHunter. 

Actual spectra obtained from sample

Standard spectra in Agilent PCDL



Suspect Screening with NCI

August 11, 2019 GC-Q/TOF for Environmental                               NEMC 201919

Compounds in NCI that were identified with large difference in response values between toxic 
and non-toxic samples

80% mortality 20% mortality 0% mortality



Workflow Strategy

Acquire full-spectrum data

Non-targeted Analysis 

Deconvolution followed by 
matching public libraries
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No

Targeted Method

Targeted Quantitation Suspect Screening

Yes
Calibrate?

Suspect added to target
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Mass Profiler Professional
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Import, store, and visualize
• Agilent LC/MS TOF, Q-TOF, and QQQ
• Agilent GC/MS Quad, QQQ, and Q-TOF
• Agilent ICP-MS, Generic file import (NMR data)

Performs many types of statistical analysis
ANOVA, clustering, PCA, class prediction 
tools

ID Browser for compound identification



Unknown Analysis using MPP
Principal Component Analysis
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0%

20%

80%



Unknown Analysis using MPP
Volcano Plot
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5‐Methyl‐1H‐indole‐2‐carboxylic acid, ethyl ester

2,2‐Dimethoxy‐1,2‐diphenylethanone

Compounds 
uniquely 
present at 
higher levels 
statistically in 
0% mortality 
samples 

Compounds 
uniquely 
present at 
higher levels 
statistically in 
80% mortality 
samples 

Compounds present 
at similar levels in 
both sets of samples



Unknown Analysis using MPP
Fold Change Analysis
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5‐Methyl‐1H‐indole‐2‐carboxylic acid, ethyl ester

2,2‐Dimethoxy‐1,2‐diphenylethanone



Unknown Analysis using MPP
Correlation Analysis
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5 features/compounds that behave 
statistically similarly in abundance across 
samples to 2,2‐Dimethoxy‐1,2‐diphenylethanone



MS/MS CID @ 35 eV
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Counts vs. Mass-to-Charge (m/z)
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Most likely: 2,4,5-Trichloroisophthalonitrile.
A degradation product of Chlorothalonil

The compound was identified using Molecular Structure Correlator tool
with accurate mass product ion spectrum as an input 
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Step 2: Confirm fragment ions

Unknowns Structure Elucidation

low electron energy @ 12 eV MS/MS CID @ 35 eV

Step 3: Structure elucidation on candidateStep 1: Confirm M+
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Conclusions

 A comprehensive workflow that includes targeted quantitation, suspect
screening as well as a non-targeted approach was applied to screen for
environmental pollutants in water samples

 An accurate mass GC/Q-TOF library was used to successfully set up the
target extraction method to perform both target quantitation and suspect
screening for pesticides and environmental contaminants

 Low energy EI and accurate mass MS/MS facilitate untargeted screening and
structure elucidation of unknowns
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