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Gas chromatography-ion mobility spectrometry (GC-IMS)

lonization Drift tube

Faraday plate

Drift gas inlet

Injector/sample loop
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Complexity of food samples & approaches in Gas Chromatography
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Approaches for volatile fingerprinting analysis
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Gas chromatography ion-mobility spectrometry

(GC-IMS)

lon-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



Gas chromatography ion-mobility spectrometry

(GC-IMS)

Injector = Column = Detector (IMS) = lonization = IMS Drift Tube = Faraday plate

Ionizaéio Drift

° . ° . ; ' o © Ubeo

Gasout . - @’f@| ") (Do@ 3 1T ze
& . (D &Of Faraday plate K =

.
8,0 ooeaoo o) 16 A| ukgT N
e

° "o
° °
°
o o o
o © ° o ° o
© o

Drift gas inlet = The ion mobility

K
) =The collision cross section
T = Gas Temperature

N

= The gas number density

kg =The Boltzmann constant

GC-column Injector/

Ze =The analyte charge
sample loop

L =The reduced mass of the ion-gas pair
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GC-IMS APPLICATIONS

eatal health
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Principal component analysis (PCA)

Sample
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Principal component analysis (PCA)

PC2 Sample
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Principal component analysis (PCA)

PC2

PCA score plot
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GC-IMS analysis of volatile organic

compounds in

cannabis samples

13



Untargeted analysis with SPME GC-MS

Original sample

Equ:llbratlon Extraction Desorption




Untargeted analysis with SPME GC-MS

Chromatogram
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GC-IMS analysis of cannabis extracts
obtained from different sources

Sample 1 Sample 2 Sample 3

"PM-18-10mg-02"




GC-IMS analysis of cannabis extracts
obtained from different sources




- GCIMSreport

Cannabis samples
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Innovative wine maturation approach
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Fig. 1. Configuration of the pilot plant scale electric field set up for wine aging.

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



Innovative wine maturation approach

Voltage controller Transformer Electrode Insulated pipe - =

> o —

Frequency
changer

mHH

Timer : )) -
(( = )) -~
~ /]
Entry = ;) 1 (
III—I;I— =
Pump & flow

rate controller

Fig. 1. Configuration of the pilot plant scale electric field set up for wine aging.
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Table 2

Sensory evaluation of AC electric field treated wines with different treatments contrast to the untreated one

Samples Electric field Treat time Sensory evaluation (Scores) Total scores Comments

(v/cm) {min) (total 100)
Clarity Color Aroma Taste Typicality
(total 10)(total 10) (total 30) (total 40} (total 10)

0 0 0 8.0 7.5 200 28.0 7.0 70.5 Clear, ruby red color, pungent alcohol scent with intense fruit aroma,
full-bodied while astringent, unbalanced harsh taste

1-1 300 1 8.0 7.5 205 30.0 70 73.0 Astringency decreased slightly, others unchanged

1-2 300 5 8.0 7.5 220 32.5 70 77.0 Smell and taste trended to soft and harmony, others unchanged

1-3 300 8 8.0 7.5 225 335 15 79.0 Aged wine scent appeared, the balance of taste improved

2-1 600 1 8.0 7.5 220 335 715 78.5 Slight aged wine aroma, complexity improved and balanced

2-2 600 5 8.0 8.0 255 35.0 8.5 85.0 Pleasing fruit and aged wine fragrance, full-bodied while
well-balanced and harmonious taste with perfect typicality

2-3 600 8 8.0 8.0 235 34.5 8.0 82.0 New unpleasant scent and coarse taste emerged

3-1 900 1 8.0 7.5 220 34.0 15 79.0 Fresh fruit smell faded while aged wine scent emerged. Softer mouthfeel
while unbalanced taste acquired.

3-2 900 5 8.0 8.0 19.5 315 6.5 735 Faint new unpleasant scent blended with aged wine aroma, complexity
improved while unbalanced

3-3 900 8 8.0 8.0 17.5 285 6.5 68.5 Burning, disharmonious mouthfeel with unpleasant scent, unacceptable

change

Innovative Food Science and Emerging Technologies 9 (2008) 463—468.
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Silverlake Shiraz 2014

Fat Bastard Syrah 2016
Silverlake Chenin Black 2015
Knight Black Horse 2015 (Lychee Sweet)

Non-Electric
- = =« Electric

2000

1000

PC_2 [17%]
o

-1000

-2000

-2000 -1000 0 1000 2000
PC_2 [32%)]



GC-IMS for analysis of
volatile organic compounds
N

alcohol samples
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GC-IMS

ahalysis-of
volatile organic
compounds in

DUCK samples
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GC-IMS application
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GC-IMS analysis of Coffee
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