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Analytical Chemistry

Exams substances by separating them into their chemical components and
identifying each one and their abundances.
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How to identify Chemical Compositions ?

Mass Spectrometry Analysis
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App‘icatiOnS * Carbon dating

* Climate Change:

Analyze the effects of

Global Warming

e Carbon dioxide and pollution
monitoring
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* Soil contamination
assessment

2"Y Report on pesticide contamination monitoring on fruits and vegetables 2016

Comparison of fruit and vegetables with residues above maximum limit (MRL)

* Food contamination
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* Drinking water quality
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158 samples were collected on 23-29 August 2016, sent to laboratory certified to ISO/IEC 17025:2005 standard, tested for over
450 different chemicals
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* Drug testing and discovery * Genetics: Protein identification and Mutations
* Drug abuse confirmation » Disease screening
e Cancer screening and diagnostics

Chromosomes
Genome

~ Gienes contain instructions
" for making proteins

Forensic analysis:

* Trace evidence:
* Fibersin carpet
e Polymers in paint

* Explosive residues:
o BO m b| N g | nve St| gat| on Proteins act alone or in complexes to perform many cellular functions
* Fire Accelerants https://farms.staticflickr.com/4138/4814933459_29822f41f9_z.jpg




FTICR-Mass Spectrometry

(Fourier Transform lon Cyclotron Mass Spectrometry)

Measures the ‘weight’ (in m/z)

of ions based on the cyclotron

frequency of the ions in a fixed

magnetic field.
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Mass Spectrometry Analysis V]

Assigning a molecular formula for each component/peak by their ‘weight’ (m/z)

Abundance
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How do you know if your molecular formula
assignments are correct?

There is uncertainty and noise in the process
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Goal

To measure the uncertainty of substance identification

Statistical Model

R(CH, tberect) = ?-Q
o




Statistical Approach

Capture the uncertainty of molecular formula assignments
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Uncertainty of assignments

(noise, split peaks = non-unique theoretical candidate)
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Published in: Feng Xian; Christopher L. Hendrickson; Greg T. Blakney; Steven C. Beu; Alan G. Marshall; Anal. Chem. 2010, 82, 8807-8812. DOI: 10.1021/ac101091w. Copyright © 2010 American Chemical Society



Direct Contributions of our Model

* Gives the confidence in each chemical component identified

* Improve research in several fields

* How much resolution is enough?
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