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Dynamic vs Equilibrium technics

. )
Dynamic: % —q—-—l_:r;mm_E: Focussing required g g

AN
°
2
<
crer s o
Equilibrium: %) Focussing or&o%l
Fiber/HS QQQQ
HS/sample Kz, Y

K,

S




¢ LIEGE université
Gembloux
Agro-Bio Tech

(EDAcesss

Desorption optimisation

*Temperature
*Time

*(Flow)

Direct SPME : gg

Desorption & injection
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Different tools for|different selectivity

Fiber Arrow HiSorb Thin-Film
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Veorbent ~0.6 pL ~3.8-12 uL ~67 uL ~60 puL
Surface: ~9.4 mm? ~44-63 mm? ~65 mm? ~190-200 mm?
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Comparison Fiber/HiSorb
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Different mode of HS extraction

*Pressure

‘Number of cumulated extraction gﬂg
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Different mode of HS extraction

*Pressure
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Playing with pressure: Vac-HS-SPME
Procedure: Liquid samples

. . Sample Desorption +
Sealing Vacuuming . . . ...
insertion injection
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Playing with pressure: Vac-HS-SPME
Procedure: Liquid and solid samples

Sample . . : : '
: P Sealing (Freezing) Vacuuming Extraction Desorption +
Insertion injection
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Playing with pressure: Vac-HS-SPME

N
* - Vac-SPME

Two boundary layer model :

Mass extracted by the SPME fiber

No effect on the total recovery

-
——
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HS

HS Gas-phase film

Sample-phase film

Increase in the kinetics

Vac: resistance decrease in gas-phase film

Volatiles equilibrate faster than »
SVOCs

Extraction Time

Vac speeds SVOCs equilibration
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Playing with pressure: Vac-HS-SPME

Criterion to predict the effect of vacuum : K

Semi-volatiles Volatiles
1.2 % 10+ 1.6 % 16+ Sx10° K, (atm m3 mol)
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Gas-phase resistance Gas-phase resistance ° Liquid-phase resistance Liquid-phase resistance
controls more than 95% controls more than 50%! controls more than 50% controls more than 95%
of the evaporation rate of the evaporation rate | of the evaporation rate of the evaporation rate
|
< ' g5
Improved extraction efficiencies with Vac-HSSPME Similar extraction efficiencies with Vac-HSSPME and
compared to regular HSSPME J regular HSSPME

1
Gas- and liquid-phase
resistances are equal

Water-based samples
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Playing with pressure: Vac-HS-SPME

Olive oil analysis
Atm-HS-SPME VAC-HS-SPME
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Playing with pressure: Vac-HS-SPME

Atm-HS-SPME Vac-HS-SPME HiSorb®
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Playing with pressure: Vac-HS-SPME

Vac-HS-SPME Atm-HS-SPME  HiSorb

Selectivity of different techniques

Relative
abundance

- Higher Lipoxygenase (LOX)
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_______ PR—
l G-hiethyvl-5-hepten-2-one
2

l-octen-3-one

2-Phanylethancl
| (E)-2-Heptenal

[ | ' {Z}-3-Hamen-1-v1, acetats ¥
| Heptanal ___ Lower Oxidative,
| (E.E}-1,4-Decadienal volatility Microbiological defect

(E.E}-1.4-Hepradisnal
Guaiacol
1-heptamol
{E)-2-Decenal
| 1-nonanal
Monanal
4-ethy] Fuaiacol




g LIEGE université .
B> Gembloux (P AcEsss

Agro-Bio Tech

Different mode of HS extraction

*Number of cumulated extraction
* Same vial g i%
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- Cumulating extractions from same vial
|

o Extraction o Preconcentration: o Trap purge o Desorption s |
Sample is injected onto a )
sorbent-packed focusing trap ]
SPME fibre

‘ L e =

Multi-step enrichment:
Extraction and
preconcentration is repeated

Olive oil

GC(xGC)-MS




¢ LIEGE université

Gembloux ACESSS
Agro-Bio Tech ‘.”

X Cumulating extractions from same vial
ﬂ .

Olive oil analysis &?

1 3(3(1 ,000,000)

Sample volume: 0.1 g
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Area ratio (3x10°/30°)
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X Cumulating extractions from same vial
|

*Repeated extractions - depletion of HS

150 Saturated HS

*Reduce displacement effect grzo] reRturated s
_ =
*Shift toward low VOCs g %0
g 60 -
o=
30 -
*Importance of unsaturated HS o<
* For broad range of VOC extraction ‘h JM& e,;racfionm

Depend on the question Fit for purpose ?
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X Cumulating extractions from same vial
|

34 EVO, 22 VO, and 13 LO
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Different mode of HS extraction

*Pressure *

*Number of cumulated extraction }% g What if...?

* Same vial

Vac-multi cumulative
trapping-HS-SPME ?
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Cumulating both extractions and vacuum

Ratio over 3x10’ Atm-SPME
Atm-MCT < mono-Vac
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Cumulating both extractions and vacuum
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Different mode of HS extraction

*Number of cumulated extraction }% g

* Multiple vials
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§ % Cumulating extraction from different vials
Tk ﬂ

| 60°C SE 15min |
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60°C MV-MCT 5 min x 3 !
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Cumulating extraction from different vials

(Vo)
o

80

x 100000

70

60

Area unit

0

1x15 minvs3x5min

0.4
0.2

 all
8

iI Ii ‘ II II il
2 3 4 5 6 7

1
More volatile

Solid Samples at 60 °C

Shorter repeated extraction > longer one
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scimulating extraction from different vials
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Key home message

*Playing with sampling tools and modes:
* Selectivity
° SenS|t|V|ty Even mo.re when
° FIeXIblllty coupled with GCxGC!

* Level of information
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