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+H+: C33H41N2O9+

MS Detected Ion Species Not Separated by LC

Reserpine
Na adduct: 
C33H40N2O9Na+

Degradation: 
C33H39N2O9+



EI MS Detected Ion Species Not Separated by GC

Loss of up to 5 H’s 
under 70eV 



Potential of Multiple Linear Regression (MLR) for 
Ion Mixtures Deconvolution
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A Fundamental Requirement: Consistent MS 
Spectral Peak Shape between r and K
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MS Spectral Peak Shape 



Wang, Y. et al Anal. Chem.
2010, 82, 7055-7062 (17)The Concept of Spectral Accuracy 

for Mass Spectrometry

• Much more and 
complete information in 
raw profile mode 
 

• Possibility of formula ID 
on a single quad
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Mass Spectra @ R=800
C25H23N2OS
C4H19N16OF2NaP
C20H27N2FNaP2
C9H33N6O3S2P2
C10H27N10OS3

“33S”
“15N”“2H”

“13C”

Wang, Y. et al Anal. Chem.
2010, 82, 7055-7062 (17)



259 260 261 262 263
m/z

Raw Profile Mass Spectrum

Raw Profile MS and True MS
m/z-Only Calibration 

(conventional calibration)

True Mass Spectrum

TrueCal:  True & Fully Calibrated MS

A Very Different Type of Calibration 
for Mass Spectrometry

Mass Accuracy

Plus

Spectral Accuracy



Dramatic Gain in Mass Accuracy
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Raw: mass accuracy ±0.2-0.5Da

Calibrated: mass accuracy ±0.002-0.005Da

100x better mass accuracy



Spectral Accuracy to Complete the Analysis

• For the 1st time, measured MS 
directly compared to theoretical 
MS  

• Thus born the brand-new 
concept of Spectral Accuracy

• Applicable to both Quad and/or 
TOF



Labelled Compounds Not Separated by LC

Diclofenac Sodium
C14H10Cl2NNaO2

[14C] labeled
SA=62.7 mCi/mmol

7 possible labelled compounds:
Native, 1[14C] - 6[14C]

*



Implementation in MassWorks Softawre

Diclofenac Sodium
C14H10Cl2NNaO2

[14C] labeled
SA=62.7 mCi/mmol

7 possible isotopes
Native, 1[14C] - 6[14C]

*

Rapid Commun Mass Spectrom. 2021;e9103.
https://doi.org/10.1002/rcm.9103 



Accurate Relative Quantitation Achieved

Rapid Commun Mass Spectrom. 2021;e9103.
https://doi.org/10.1002/rcm.9103 



Multiply-charged ESI- Ions of 50-nt RNA Measured 
across Wide m/z Range
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SAMMI: Spectrally Accurate Modeling of Multiply-
charged Ions
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Expanding from Confirmation of Known into Intact 
Mass Determination of Unknown RNA Molecule



Conclusion

• Spectral Accuracy is critical for accurate ion mixture deconvolution:
GC, LC, small or large molecules

• TrueCal is one reliable way to achieve both accurate mass and spectral 
calibration

• Large molecule confirmation is a direct extension of spectrally accurate ion 
deconvolution to cover multiple different charges in wide m/z ranges

• Intact mass determination of large unknown molecules feasible within 1Da 
accuracy on quadrupole MS, approaching HiRes MS performance

• More info: Pittcon Booth #2922 demo, info@cernobioscience.com 

mailto:info@cernobioscience.com
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