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Elemental Composition and Mass Spec 
Measurement (e.g., C25H23N2OS+)
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Elemental Composition and Mass Spec Measurement 
(e.g., C25H23N2OS+): Baseline Resolved w/HiRes
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Elemental Composition and Mass Spec 
Measurement (e.g., C25H23N2OS+)
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(Cerno only)

Entirely Different MS Calibration

Mass Accuracy

Plus
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The Unparalleled Gain in Performance
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The Unparalleled Gain in Performance

• Measured MS accurately compared to 
theoretical MS

• The concept of Spectral Accuracy
• Elemental composition determination 

with even single quad
• Further enhance HiRes MS 

(TOF/Orbitrap)
• Education/Teaching tools



Selected Publications

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



Weak Monoisotopic Peak: 
Cl/Br-Containing (z=1, Unit Mass Resolution)

C10Cl12
+



Which mass’ accuracy and how?

Monoisotopic Peak Goes Missing:
50-nt RNA, z=-19, Unit Mass Resolution

Seq: 5′-HO-UAUUCAAGUUACACUCAAGAAGGAAUAAUUUCUAAACCGUUACCAUUACU-OH-3′

Neutral formula: 
C474H585N182O345P49
Exact Monoisotopic Mass:
15,862.0969



Monoisotopic Peak Goes Missing:
50-nt RNA, z=-14, Unit Mass Resolution
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99% spectral accuracy!

Wang, Y. et al
ASMS Poster 2021



Monoisotopic Peak Goes Missing:
BSA, z=1-2, MALDI TOF MS

Lai, C. et al
ASMS Poster 2017
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Monoisotopic Peak Goes Missing:
W-containing, Any Resolution

Monoisotope: 0.00121



Monoisotopic Peak Goes Missing:
W-containing, z=-2, Orbitrap LC/MS, ESI-

Data courtesy of Mr. Abhijit Nandy & Prof. Shibdas Banerjee, Department of Chemistry, Indian Institute of Science Education and Research Tirupati



Monoisotopic Peak Goes Missing:
W-containing, z=-2, Orbitrap LC/MS, ESI-

Wide open mass tolerance ±5.2Da

Spectral Accuracy search only



Monoisotopic Peak Goes Missing:
W-containing, z=-2, Orbitrap LC/MS, ESI-



Summary

• Mass accuracy is important and clearly defined when there is 
observable monoisotope

• Spectral Accuracy is always well defined regardless
• Peak shape calibration is key to achieve high Spectral Accuracy at any 

resolution
• Spectral Accuracy enables accurate mixture analysis
• It is possible to search for unknown elemental composition based on 

Spectral Accuracy alone (computational efficiency)
• Compounds with metal ions are amenable to Spectral Accuracy 

analysis
• Next step: organometallic compounds with Hg, Cr, Sn etc.



Further Info & Acknowledgement

• www.cernobioscience.com 
• Pittcon Booth #1911  
• info@cernobioscience.com

yongdong.wang@cernobioscience.com

Acknowledgement
• Many early adopters
• Many “out-of-box” scientists/researchers

http://www.cernobioscience.com/
mailto:info@cernobioscience.com
mailto:yongdong.wang@cernobioscience.com

	Elemental Composition Determination of Unknown Organometallic Compounds with Mass Spectral Accuracy
	Elemental Composition and Mass Spec Measurement (e.g., C25H23N2OS+)
	Elemental Composition and Mass Spec Measurement �(e.g., C25H23N2OS+): Baseline Resolved w/HiRes
	Elemental Composition and Mass Spec Measurement�(e.g., C25H23N2OS+): Baseline Unresolved @ Unit Mass
	Elemental Composition and Mass Spec Measurement (e.g., C25H23N2OS+)
	Slide Number 6
	The Unparalleled Gain in Performance
	Slide Number 8
	Selected Publications
	Weak Monoisotopic Peak: �Cl/Br-Containing (z=1, Unit Mass Resolution)
	Monoisotopic Peak Goes Missing:�50-nt RNA, z=-19, Unit Mass Resolution
	Monoisotopic Peak Goes Missing:�50-nt RNA, z=-14, Unit Mass Resolution
	Monoisotopic Peak Goes Missing:�BSA, z=1-2, MALDI TOF MS
	Monoisotopic Peak Goes Missing:�W-containing, Any Resolution
	Monoisotopic Peak Goes Missing:�W-containing, z=-2, Orbitrap LC/MS, ESI-
	Monoisotopic Peak Goes Missing:�W-containing, z=-2, Orbitrap LC/MS, ESI-
	Monoisotopic Peak Goes Missing:�W-containing, z=-2, Orbitrap LC/MS, ESI-
	Summary
	Further Info & Acknowledgement

