
Study 1:  Comparison of 480 EI Exactive GC Orbitrap Spectra to NIST Spectra

Approach:  
➢ Used NIST search to compare Hit # and Match of EI Spectra from Thermo Collection to NIST Main library collection of ~360 K spectra
➢ Used a subset of 480 of the 1766 spectra that represented a wide variety of compound classes 

Results:
➢ Match values were much lower than that of “standard” EI GC-MS found in NIST (see Histogram), average 786, range 270-937 out of 1000
➢ Rank in hits were very reasonable, (see Histogram), average 2.4, range 1-71 out of 100 best hits
➢ By far the majority of water artifact ions from C-trap noted for trimethylsilyl and t-butydimethylsilyl derivatives
➢ Only a very few water artifacts noted for other types of compounds
➢ Match quality significantly reduced for many Orbi EI spectra due to:
             -absence of lower m/z ions (30-80 range) in Orbi spectra
             -absence of molecular ions in Orbi found in quadrupole spectra
             -relative intensity of ions in Orbi
             -presence of fragment ions in Orbi not found in standard quadrupole spectra
             -absence of fragment ions in Orbi found in quadrupole spectra
             -presence of chemical noise above molecular ion cluster in Orbi spectra

Conclusions:
➢ Searching the NIST (~306K), Wiley (~719K), and Eastman Corporate database ( of ~54K) with Orbitrap will be useful approach
➢ Differences in intensities of low m/z ions, molecular ions, and fragment ions will be observed
➢ Ions in FC43 calibration also affected by residual water in source
➢ Match quality will be lower, but in most cases, top hits will still contain correct compound
➢ Molecular weight data obtained from CI Orbitrap data will be very useful for improving searches
➢ Accurate mass EI combined with accurate mass CI data will be extremely useful for the identification of unknowns not in libraries
➢ Orbitrap EI spectra should be kept in separate NIST user databases preferably in accurate mass mode
➢ Orbitrap mass spectral databases should not be distributed to our internal customers who employ Agilent MSD GC-MS systems
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Average 786 out of 1000
Range 270-937
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Histogram Comparing of EI 480 Exactive EI Orbitrap to NIST Spectra
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1-5 = 443 of 480
6-10 = 17 of 480
11-20 =12 of 480
21-25 = 7 of 480

71 = 1 of 480
Total 480 spectra searched 



Example: Very Low Intensity for Some Low m/z ions, e.g. m/z 73



Example: Absence of Characteristic Ions at m/z 132 and 145 for TMS Derivatives of Fatty Acids in Orbi Spectra



Example: Presence of m/z 101 Ions for Methyl ester Derivatives of Fatty Acids in Orbi Spectra and Also Much 
Larger M-29 ion in Orbi Spectra



Example: Absence of Molecular Ion in Orbi Spectrum



Example: Absence of low m/z ions such as 30 limits Match Quality, Improve by Limiting m/z 
range searched in NIST



Thermo DSQ Showed Molecular Ion at m/z 170



Orbitrap Showed Molecular Very Small Ion at m/z 170
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Development of a GC/Quadrupole-Orbitrap 
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FC43 Calibrant:  Ratio of m/z 219 to 197 on Exactive GCMS at Eastman (top) Compared to Literature Reference (bottom)
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