
Gas chromatography-ion mobility spectrometry (GC-IMS)

Highly sensitive volatile compound fingerprinting 
of innovative food-related products with ion 
mobility spectrometry
Chadin Kulsing
Faculty of science, Department of Chemistry (ckulsing@gmail.com)



2





Complexity of food samples & approaches in Gas Chromatography

Y. Nolvachai, C. Kulsing, P.J. Marriott, Trends in Analytical Chemistry, 96 (2017) 124-137



5

Approaches for volatile fingerprinting analysis
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• Ion-Mobility Spectrometry

• Direct headspace/liquid injection

• Peak identification based on standard 
injection 

• Ultrahigh sensitivity

• Highly volatile compound separation

• Mass Spectrometry

• Sample preparation and injection

• Peak identification based on library 
match

• Limited sensitivity

• Highly volatile compound coelution

GC-IMS GC-MS

Gas chromatography ion-mobility spectrometry 
(GC-IMS)



Injector  Column  Detector (IMS)  Ionization  IMS Drift Tube  Faraday plate

K = The ion mobility

𝛺𝛺 = The collision cross section

T = Gas Temperature

N = The gas number density

kB = The Boltzmann constant

Ze = The analyte charge

𝛍𝛍 = The reduced mass of the ion-gas pair
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Gas chromatography ion-mobility spectrometry 
(GC-IMS)



GC-IMS APPLICATIONS
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Principal component analysis (PCA)
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GC-IMS analysis of volatile organic 

compounds in

cannabis samples



Equilibration Extraction Desorption

GC GC

HS

Sample 
phase

Untargeted analysis with SPME GC-MS
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Mass spectrum
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Sample 1                    Sample 2                   Sample 3

GC-IMS analysis of cannabis extracts
obtained from different sources



GC-IMS analysis of cannabis extracts
obtained from different sources
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Cannabis samples
GC-IMS report
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Innovative wine maturation approach

Innovative Food Science and Emerging Technologies 9 (2008) 463–468.



Innovative Food Science and Emerging Technologies 9 (2008) 463–468.

Innovative wine maturation approach
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GC-IMS for analysis of 
volatile organic compounds 

in
alcohol samples
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GC-IMS 
analysis of 
volatile organic 
compounds in
DUCK samples
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GC-IMS application
Duck



GC×GC-MS 
nalysis of coffee
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GC-IMS analysis of Coffee
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GC-IMS analysis of Coffee
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