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Dynamic vs Equilibrium technics

Dynamic:

Equilibrium:

HS/sample
Khs 

Fiber/HS
Kfh 

Focussing required

Focussing optional

SPME



Desorption optimisation

•Temperature

•Time

•(Flow)

Direct SPME

Trap-SPME

Separation & Detection

Direct SPME :

Desorption & injection 1) Desorption & focussing2) Injection

: Trap-SPME 
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Different tools for different selectivity

Fiber Arrow HiSorb Thin-Film

~0.6 µL ~3.8-12 µL ~67 µL ~60 µLVsorbent:

Surface: ~9.4 mm² ~44-63 mm² ~65 mm² ~190-200 mm²



Comparison Fiber/HiSorb

HS-Hisorb (CWR/DVB/PDMS)

HS-SPME (CAR/DVB/PDMS)
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Different mode of HS extraction

•Pressure

•Number of cumulated extraction
• Same vial

• Multiple vials



Different mode of HS extraction

•Pressure

•Number of cumulated extraction
• Same vial

• Multiple vials



Playing with pressure: Vac-HS-SPME

Sealing Vacuuming
Sample 

insertion
Extraction

Desorption +
injection

OR

Procedure: Liquid samples



Playing with pressure: Vac-HS-SPME

OR

Procedure: Liquid and solid samples

Sample 
insertion

Sealing (Freezing) Vacuuming Extraction
Desorption +

injection



Playing with pressure: Vac-HS-SPME

E. Psillakis / Analytica Chimica Acta 986 (2017) 12-24

Volatiles equilibrate faster than 
SVOCs

Atm-SPME

Vac-SPME

Increase in the kinetics 
No effect on the total recovery

HS

S

HS

S

Gas-phase film

Sample-phase film

Vac: resistance decrease in gas-phase film

Vac speeds SVOCs equilibration

Two boundary layer model :



Playing with pressure: Vac-HS-SPME

E. Psillakis / Analytica Chimica Acta 986 (2017) 12-24

Criterion to predict the effect of vacuum : KH

Semi-volatiles Volatiles

Water-based samples

HS

S

Gas-phase film

Sample-phase film



Playing with pressure: Vac-HS-SPME

Atm-HS-SPME VAC-HS-SPME
Olive oil analysis

Mascrez & Purcaro (2020)



Playing with pressure: Vac-HS-SPME

Atm-HS-SPME

Ratio Vac-HS-SPME/HS-SPME

Vac-HS-SPME HiSorb® 

Ratio HiSorb/HS-SPMESelectivity of different techniques

I. Digiglio, D. Eggermont, N. D. Spadafora, T. Ugolini, L. Cecchi, N. Mulinacci, G. Purcaro, in preparation

 Selectivity > recovery

Area



Playing with pressure: Vac-HS-SPME
Selectivity of different techniques

Lipoxygenase (LOX) 

Pathway

Lipoxygenase (LOX) 

Pathway

Oxidative, 

Microbiological defect

Oxidative, 

Microbiological defect

Vac-HS-SPME           Atm-HS-SPME       HiSorb
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I. Digiglio, D. Eggermont, N. D. Spadafora, T. Ugolini, L. Cecchi, N. Mulinacci, G. Purcaro, in preparation
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Different mode of HS extraction

•Pressure

•Number of cumulated extraction
• Same vial

• Multiple vials



Cumulating extractions from same vial

Mascrez, S., & Purcaro, G., Analytica Chimica Acta, 1122 (2020) 89–96. 

GC(×GC)-MS



Cumulating extractions from same vial
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Olive oil analysis

~Less volatile~More volatile



Cumulating extractions from same vial

•Repeated extractions → depletion of HS

•Reduce displacement effect

•Shift toward low VOCs

•Importance of unsaturated HS
• For broad range of VOC extraction

Saturated HS
Unsaturated HS

Mascrez S., Eggermont D., Purcaro G., (LCGC Supplements, 2021)

Depend on the question Fit for purpose ? 



Cumulating extractions from same vial

Mascrez, S., & Purcaro, G., Analytica Chimica Acta, 1122 (2020) 89–96. 

N of cumulated extractions

Extra Virgin

Virgin
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Cumulating extractions from same vial

N. Spadafora, S. Mascrez, L. McGregor, G. Purcaro, Food Chem, 383 (2022) 132438

69 Samples by 3×10min 

34 EVO, 22 VO, and 13 LO 

VO vs. LO 
only

Selected VOCs

Sa
m

p
le

s



Different mode of HS extraction

•Pressure

•Number of cumulated extraction
• Same vial

• Multiple vials

What if…?

Vac-multi cumulative 
trapping-HS-SPME ?



Cumulating both extractions and vacuum
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 3×10'-Vac-MCT-HS-SPME 1×30'-Vac-HS-SPME

More volatile Less volatile

Mascrez et al. Food Chemistry 442 (2024) 138409 

Ratio over 3×10’ Atm-SPME

Atm-MCT > mono-vac

Atm-MCT < mono-Vac

Vac-MCT > atm-MCT

Fit for purpose ? 



Cumulating both extractions and vacuum

1 × 30 min HS-SPME

Mascrez et al. Food Chemistry 442 (2024) 138409 
Mascrez, S., & Purcaro, G., Analytica Chimica Acta, 1122 (2020) 89–96. 

Extra Virgin

Virgin

Lampante

Noise increase



Different mode of HS extraction

•Pressure

•Number of cumulated extraction
• Same vial

• Multiple vials



Cumulating extraction from different vials

60°C SE 15min

60°C MV-MCT 5 min × 3

25



Cumulating extraction from different vials
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Cumulating extraction from different vials
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Key home message 

•Playing with sampling tools and modes: 
• Selectivity
• Sensitivity
• Flexibility
• Level of information

Even more when 
coupled with GC×GC!



Thank you for your attention ! 
Analytical Chemistry GxABT :

Prof. Giorgia Purcaro

Sophie Vancraenenbroeck

Paula Albendea

Damien Eggermont

Aleksandra Gorska

Donatella Ferrara

Damien Pierret

Carlo Bellinghieri

Nicolas Ruin
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