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Creating peak tables 
from GC-MS data
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Samples
Pyridine, 2-ethenyl- Oxazole

Thiourea, N,N'-
dimethyl-

1,3-Butanediamine
Thiourea, N,N'-

dimethyl-

ARG-BNS1 14537.68 15004.91 724.1559 55245.34 2339.035
ARG-DDA1 10928.24 18660.14 4266.916 69260.46 7127.093
ARG-FFL1 17169.24 23240.5 790.8323 74449.28 2014.114
ARG-FLM1 11476.84 20224 716.1224 87980.61 2088.36
ARG-ICR1 16027.01 21736.32 18744.36 78769.53 26130.93
ARG-SAL1 7377.091 24200.11 11756.38 81672.69 16879.96
AUS-CAV1 12412.66 14577.94 1695.526 75978.83 3884.537
AUS-EAG1 15684.45 24415.18 0 116384.9 208.576
AUS-HAR1 7010.431 20726.64 0 96737.83 1861.137
AUS-IB41 12200.63 21896.72 2312.168 97213 4686.197
AUS-KIL1 565.6317 10579.45 18156.02 70915.36 25742.15
AUS-KIR1 2929.144 15214.05 32191.06 92669 45012.6
AUS-NUG1 6255.24 30922.8 19791.65 115512 27742.7
AUS-SOC1 14024.34 18639.6 31046.44 84807.11 41654.19
AUS-TGH1 9288.885 20323.24 0 69295 1072.47
AUS-VAF1 5553.512 17021.14 26073.45 85262.24 36196.02

[Comp.]



How data is 
normally 
analyzed

Amdis, Chromatof, Chemstation, Masshunter, XCMS, MZmine



The ‘traditional approach’

Identification

Subtract mass spectra and search:

3-Methyl-2-butanone



Quantification

Draw integration line
Calculate peak area

The ‘traditional approach’



Quantification

Draw integration line
Calculate peak area

The ‘traditional approach’



Overlapping signals



Overlapping signals



But what if the peaks are a 
little more complex?



PARAFAC2
Harshman, R. A. (1972). PARAFAC2: Mathematical and 
technical notes. UCLA Working Papers in Phonetics, 22, 30-44. 



Water, air…

PARAFAC2 with two components NIST: 3-Methyl-2-butanone

PARAFAC2 model extracts:  
Mass spectra, elution profiles, 
concentrations

Component 1

Component 2



How to do it 1: Select intervals

Don’t worry – it is not that critical



How to do it 2: 
Fit PARAFAC2 in 
each interval 
and identify the 
chemical 
components



How to do it 3: Use mass spectra to identify



How to do it 4: Make peak table



All handled in the software PARADISe



44 Wine Samples

Traditional

72h

57 aroma 
compounds



44 Wine Samples

Traditional PARADISe

72h

57 aroma 
compounds

1h

120 aroma compounds



Cabernet Sauvignon



Cabernet Sauvignon
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Cabernet Sauvignon



Cabernet Sauvignon





Which features are chemical?
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How to assess a peak?



Neural net with 42 hidden layers
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Profiles can now be individually qualified



Other
Peak 
Cutoff 
Baseline 



Example apple wine

Well-known problem 
2- and 3-methylbutanal



Scaled by concentration



Non-scaled



Non-scaled
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Scaled by concentration



We can handle 
• retention time shifts
• baseline variation
• better estimated spectra (idenfication)
• severe co-elution
• no LOD
• speed up analysis
• improve robustness (less user-influence)
• thousands of samples

In our department we have gone
from spending three man-year
per year on GC-MS to 0.1!!



We can handle 
• retention time shifts
• baseline variation
• better estimated spectra (idenfication)
• severe co-elutionimprove/fix LOD
• speed up analysis
• improve robustness (less user-influence)
• thousands of samples

Cutting down runtime from 40 to 10 
Minutes using ‘super-resolution’
Asta Haagensen



We can handle 
• retention time shifts
• baseline variation
• better estimated spectra (idenfication)
• severe co-elutionimprove/fix LOD
• speed up analysis
• improve robustness (less user-influence)
• thousands of samples



We can handle 
• retention time shifts
• baseline variation
• better estimated spectra (idenfication)
• severe co-elutionimprove/fix LOD
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Handling saturation
Beatriz Quintanilla



We can handle 
• retention time shifts
• baseline variation
• better estimated spectra (idenfication)
• severe co-elutionimprove/fix LOD
• speed up analysis
• improve robustness (less user-influence)
• thousands of samples

High resolution MS
Julius Jessen Terp
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Download: www.kromath.com

More software: ucphchemometrics.com


