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• GC-Orbitrap Overview 
 

• Updated Functionality for Unknowns 
Identification 
• Automated library search with retention 

indexing 
• New GC-Orbitrap libraries 
• Variable electron energy (VeV) tuning 

 
 

 
 
 
 

 
 
 

 

Presentation Overview 



Using This Template Thermo Scientific Orbitrap GC-MS Systems: The Technology Inside 

Thermo Scientific™ ExtractaBrite ™ Ion Source technology 

Routine grade robustness 

Patented RF lens  

Removable without breaking vacuum 

 

Orbitrap mass analyzer  

Incredible HRAM performance 

Highly regarded Thermo 
Scientific™ Q Exactive™ GC 
system platform 

 

Thermo Scientific™ 
TRACE™ 1310 GC System  

Unique modular injector 
and detector design 

Rapid heat cycling  

 



Thermo Scientific Exactive GC Orbitrap GC-MS System: The Technology Inside 

ExtractaBrite  
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Thermo Scientific Q Exactive Orbitrap GC-MS/MS System: The Technology Inside 

ExtractaBrite  
Ion Source 
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HCD Cell 
MS/MS fragmentation  

AQT Quadrupole 
(Precursor ion isolation) 
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Thermo Scientific Orbitrap GC-MS System Highlights  

This image cannot currently be displayed.

Sensitivity Mass Accuracy Resolving Power 

• Maximum selectivity 

• Fast enough for GC 

• In full-scan 

• High selectivity 

• High spectral fidelity 
 

• Excellent coverage in 
sample profiling 

• “Triple quad grade” 
quantitation in full-scan 
 

 

Dynamic Range 

• Every scan 

• All concentrations 

• In complex matrix 

• Across the mass range 

• Everyday! 
 

Up to 60K 
to 120K < 1ppm ppt >6 orders 



• Tentative: ID consistent with class of molecule only 
• Usually achieved by data available from automated library search 

 
• Confident: Evidence for ID precludes all but related structures 

• Automated library search 
• Confirmation of molecular weight and elemental composition 
• Fragmentation behavior by expert interpretation 
• NMR/FTIR confirmation can also increase confidence 

 
• Confirmed: Evidence for ID can only be that which is provided 

• Automated library search 
• Confirmation of molecular weight and elemental composition 
• Fragmentation behavior by expert interpretation 
• Retention index match to authentic standard 
 

 

Identification Categories - USP General Chapter <1663>  
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Deconvolve TIC 

Create “clean” spectrum 

Acquired 

Library 

Library search  

Candidate Compounds 

Formula confirmation 
with HRF scoring 

Algorithm for Automated Library Match 



Thermo Scientific TraceFinder Software Deconvolution Overview 



GC-Orbitrap Metabolomics Library 

• Over 800 unique metabolites 

 

• Majority with Methoxyamine/MSTFA 
derivatization 

 

• High resolution, high mass accuracy spectra 
acquired at 60,000 RP (m/z 200) 

 

• Contains Kovats retention indices 

 

• Can be used in combination with existing unit 
mass libraries 

 



Orbitrap GC-MS Contaminants Library 

• Fast start-up of screening and quantitation applications 

• Thermo Scientific™ TraceFinder™ Compound Database 
>700 food and environmental contaminants 

• HRAM Spectral Library of over 700 food and 
environmental contaminants  

• User guide detailing how to install and make custom 
enhancements to library 

 
• Compound classes V1: 

• Pesticides, PAHs, PCBs,Dioxins and Furans. Flame 
Retardants 

 
 

 
 
 



Example Unknown Peak Detection and Identification 

Strong spectral library match and HRF score 
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Retention Indexing Background 

C11 

C12 

Heptanoic Acid 
RT = 10.08 min 

Retention Index (measured) = 1164 
Heptatonic Acid Retention Index (library) = 1169 

𝑅𝑅𝑅𝑅 = 100𝑥𝑥(𝐶𝐶𝐶 +
𝑅𝑅𝑅𝑅 𝑈𝑈𝑈𝑈𝑈𝑈 − 𝑅𝑅𝑅𝑅 𝐶𝐶𝐶
𝑅𝑅𝑅𝑅 𝐶𝐶𝐶 − 𝑅𝑅𝑅𝑅 𝐶𝐶𝐶

) 

 

Hydrocarbon Standard 

Unknown Sample 

𝑅𝑅𝑅𝑅(𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴) = 100𝑥𝑥(11 +
10.08 𝑚𝑚𝑚𝑚𝑚𝑚 − 9.10 𝑚𝑚𝑚𝑚𝑚𝑚
10.62 𝑚𝑚𝑚𝑚𝑚𝑚 − 9.10 𝑚𝑚𝑚𝑚𝑚𝑚

) 

 



Example of Implementation of RI Scoring 

Spectral scores nearly identical 

1-phenyl-1,2-propanediol benzyl alcohol 

Retention index clearly indicates benzyl alcohol 



Example Unknown Peak Detection and Identification 

Also strong match with library retention index 
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• Increase confidence of library hit 

 

 

 

Reasons of Elemental Formula Elucidation 

• First step in determining true unknown 



Molecular Ion Confirmation of Library Search 

Theoretical mass matches actual by Δ m/z = 0.13 ppm  
 



Variable Electron Energy Tuning (VeV) 

Set electron energy and tune 

Robust tuning down to near the ionization potential of FC43  



Boosting Molecular Ion of Kynurenine with VeV 

34 S/N 

6183 S/N 

70 eV 

10 eV 



Molecular Formula Confirmation of Propyl Paraben with Chemical Ionization 

Courtesy of Dr. Gyorgy Vas, Intertek 

[M+H]+ 

[M+C2H5]+ 
[M+C3H5]+ 

EI 

PCI 



Automated CI Detection in Thermo Scientific Compound Discoverer Software 

Thermo Scientific™ 
Compound Discoverer™ 
Software 



Extractable &Leachable Example of Utility of HRAM 

Courtesy of Dr. Gyorgy Vas, Intertek 

eb_base_2w #3615 RT: 8.72 AV: 1 NL: 3.73E7
T: FTMS + p EI Full ms [50.0000-450.0000]
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• No reference spectrum found in 
NIST library 
 

• Identified as 2, 6-di-tert-butyl-r-
(prop-1-en-1-yl) phenol in 
literature – C17H26O 
 

• Accurate mass analysis on 
Thermo Scientific™ Exactive™ 
GC revealed this was incorrect 
• C17H26O         Δ 36 mmu 
• C16H22O2        Δ 0.4 mmu 

C16H22O2 



Structural Elucidation of Unknown Rubber Oligomer  

Courtesy of Dr. Gyorgy Vas, Intertek 

Note: Data is from GC-Triple Quad  Thermo Scientific™ 
Mass Frontier™ Software 



• HRAM GC-MS allows for more confident 
identification 
• Allows formula confirmation of library hits 
• Essential for identification without reference spectrum  

 
• New GC-Orbtrap functionality facilitates unknown ID 

• Retention Indexing added to automated library 
search 

• New metabolomics library  
• VeV tuning increases molecular ion in EI 
 

 
 

 

Presentation Summary 
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