
Untargeted metabolomics of full scan MS 

hyphenated data – mining for minor

peaks with Finnee, risks and benefit 

Guillaume Erny, Arminda Alves,

Faculdade de Engenharia da Universidade do Porto, LEPABE

11ST IBERIAN MEETING IN SEPARATION SCIENCES & MASS SPECTROMETRY,
October 8, 2019



331ST IBERIAN MEETING IN SEPARATION SCIENCES & MASS SPECTROMETRY,
October 8, 2019

THE PROJECT – FINNEE FROM SPECTRA TO FORMULAE
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ANALYSIS OF EXHALED BREATH CONDENSATES – THE NEW GRAIL?

Exhaled breath condensate (EBC) is the exhalate from breath, that has been condensed, typically via 

cooling using a collection device (commonly to 4 °C or subzero temperatures using a refrigerating device). 

EBC reflects changes in the respiratory fluid that lines the airways and is an inexpensive, non-invasive tool 

that has potential for scientific research. Despite its promises, it has not been proven for screening or 

diagnosing diseases of  the lung and other conditions,

What can I find in
my EBC samples?

https://en.wikipedia.org/wiki/Airway
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SEPARATION WITH NANO-LC-ESI-MS (ORBITRAP)

We can have a look!
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NEED OF AN UNTARGETED ANALYSIS

Alonso, Arnald, Sara Marsal, and Antonio Julià. "Analytical methods in untargeted 

metabolomics: state of the art in 2015." Frontiers in bioengineering and biotechnology 3 

(2015): 23.
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CLASSICAL WORKFLOW FOR SPECTRAL PROCESSING (XCMS & MZMINE)

Profile to centroid 
MS scans

https://xcmsonline.scripps.edu
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I can help!

https://xcmsonline.scripps.edu/


10

GARBAGE IN, GARBAGE OUT (GIGO)
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FINNEE WORKFLOW
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SELECTION OF INDIVIDUAL MZ INCREMENT TO CORRECT
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BASELINE DRIFT CORRECTION, NOISE ESTIMATION AND NOISE REMOVAL
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time axis (>1,000 points)
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RESULTING TOTAL ION PROFILES
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Data file size: ~50,000 KBData file size: ~ 300,00 KB
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PEAK MINING

1ST IBERIAN MEETING IN SEPARATION SCIENCES & MASS SPECTROMETRY,
October 8, 2019

X X

X X X X

X X

X X X X X X X X X X

X X X X X X X X X X

X



19

ALIGNMENT AND VALIDATION WITH QC SAMPLES
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QC Samples: The quality control (QC) sample
should qualitatively and quantitatively
representative the entire collection of samples
included in the study, providing an average of
all of the metabolomes analysed in the study.
The QC samples are analysed intermittently
for the duration of the analytical study to
assess the variance observed in the data
throughout the sample preparation, data
acquisition and data processing step.

=> Assessment of goodess of the peak mining apporoach
1. Peaks present in all QC samples
2. Peak whose RSD (peak Area) is below 20 %
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RESULTS
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xcms: https://xcmsonline.scripps.edu/
msDial: http://prime.psc.riken.jp/Metabolomics_Software/MS-DIAL/

Peaks 
per dts

Aligned 
peaks1

Aligned 
peaks2

Aligned 
peaks3

Finnee 5000 4610 3627 1773
Xcms 8000 4132 4123 1587

msDial >20,000 19859 16972 1454

1. Peaks with at least 9 match out of 11
2. Peaks with a least 11 match out of 11
3. RSD of the area below 20%

Finnee xcms msDial

Finnee 438 0 0

xcms 0 273 0

msDial 0 0 564

Finnee^
xcms

574 574

Finnee^
msDIal

150 0 150

xcms^
msDial

0 129 129

all 611 611 611

1773 1587 1454

https://xcmsonline.scripps.edu/
http://prime.psc.riken.jp/Metabolomics_Software/MS-DIAL/
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FINNEE: AN OPEN-SOURCE MATLAB® TOOLBOX
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