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%. Olive oil (O0)

* Commercial quality
e Extra Virgin (EV) OO
* Virgin (V) OO
 Lampante (L) OO

e Assessment

* Chemical analysis

* Sensory analysis
» “Defects”

* “Fruitiness”

HTC, May 28t" 2026

Chemical NOk

¥ Non-edible or
adulterated oil

analysis

Sensory analysis
0 <3.5 > 3.5
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%. Olive oil - sensory analysis o

* Sensory analysis
Sensory analysis

* Human panellist
. . . m Evoo
Limited capacity
Time-consuming and costly m 0 £33 S
Regional differences and misalignment m >0 >0

* Subjectivity

* Training issue

Alternative/helping analytical techniques ?
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% Olive oil - sensory analysis

* Sensory analysis
* Based on (semi-)Volatile Organic Compounds (sVOCs)

* “Fruitiness” - Lipoxygenase (LOX) pathway C.-C, metabolites
* Ex: 1-penten-3-one, 1-penten-3-ol, (E)-hex-2-enal, ...
* “Defects” - microbial processes, oxidative degradation, etc. C,-C,, metabolites

* Ex: saturated and monounsaturated aldehydes, dienals, branched aldehydes, carboxylic acids,
and ketones
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%, Olive oil - Analytical techniques
* sVOCs analysis

* SAFE
* Gold standard
* Long
* Tedious

* Not green

rsity of Reading

\

F‘
.“
[/ =
T2

© Unive

HTC, May 28t 2026 Damien Eggermont



% Olive oil - Analytical techniques
* sVOCs analysis

 SAFE SPME
; ; ; ’ * Fiber
* Microextraction techniques
* Arrow
« Many different geometries/configurations * HiSorb
e Stir-Bar
* Headspace solid-phase micro-extraction * Thin-Film
) * In-tube
* Automation capability . Blade
 Solvent free L Fiber/HS ’
HS/sample K.
* Lower sample uses K
hs
* Easiness
* Green and practical
N\
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% . Olive oil - Analytical techniques
* SPME different configurations/geometries

* HS-SPME fiber HS-SPME fiber

* Sensitivity sometime limited

e Slow equilibrium

N\

Kinetics Sorption |
capability - Fiber/HS
HS/sample K,
‘ ‘ Khs
Vac-HS-SPME HS-HiSorb

N\
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%. Olive oil - Analytical techniques

* SPME different configurations/geometries I

00,000) VaC_HS_SPME

* HS-SPME
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Regular HSSPME
Atmospheric sampling pressure

tile

Extraction Time
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* HS-SPME
e e A multifaceted investigation on the effect of
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Analytica Chimica Acta

Volume 1103, 22 March 2020, Pages 106-114
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vacuum on the headspace solid-phase
microextraction of extra-virgin olive oil
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% Olive oil - Analytical techniques

* SPME different configurations/geometries = L sample

Vextraction phase

* HS-SPME 120

100 —
-

 Vac-HS-SPME e
e HS-HiSorb

Recovery curve
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* Higher extraction phase (S and V)

Recovery (%)
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© David et al. (2019)

* Higher recovery on broad polarity range
- selectivity i
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%, Analytical techniques - Comparison )

* SPME different configurations/geometries

 HS-SPME > conventional

v

* Vac-HS-SPME - kinetics — Comparison:

* HS-HiSorb > capacity

Q
~

Al
val
mi

Total Area x10®

Regular HS-SPME

(=2
S

Vac HS-SPME

Steven Mascrez °, Elefteria Psillakis ®, Giorgia Purcaro @ & &i
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e Assessed VOO

* Small defects
* Positive attribute

* HS extraction optimisation

Conditions:

* 0.1 gof sample
e 45°C
* 5 min preparation

e Extractiontime : 20-30-45 min




* HS-SPME

 Vac-HS-SPME

e HS-HiSorb
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w- Analytical techniques — Optimisation

* SPME different configurations/geometries

7- .L-O-X metabolites \

(0

IHS-SPME.

Damien Eggermont

IVac-HS-SPME



% . Analytical techniques - Optimisation (

>

* SPME different configurations/geometries

° H S_S P M E - 45 m i n Average Total Peak Area
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%, Analytical techniques - Comparison )
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* SPME different configurations/geometries

. HS-SPME
. Vac-HS-SPME | |
e HS-HiSorb

Vac-HS-SPME/HS-SPME
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* HS-SPME

* Vac-HS-SPME

e HS-HiSorb

e Clear distinction between

techniques

* Vac Vs. (HS-SPME & HS-HiSorb)

e Clear distinction between

volatiles

* Early eluting = Fruitiness (LOX)

* Late eluting - Defects

- Complementarity

HTC, May 28t" 2026
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- Analytical technigues - Comparison
* SPME different configurations/geometries
Target VOCs

Damien Eggermont
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HS-SPME Vac-HS-SPME
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% Classification performance

VOCs

HS-HiSorb
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% . Conclusions and perspectives
 SPME different configurations/geometries

* Different selectivity
* (Highly) volatiles linked to positive attributes - HS-SPME or HS-HiSorb
* Low volatiles linked to defect -> Vac-HS-SPME

 Different global extraction yield

1. HS-HiSorb
2. Vac-HS-SPME Worth it ? Need it ? SEEYOU LATER!
3. HS-SPME
* What about classification performances ? )
* EVOO Vs. VOO ? -
* Geographical region ?
’ — N\

HTC, May 28t 2026 Damien Eggermont



ﬁ v &
UNIVERSITA & %, vg .
p ¥ DEGLI STUDI & v ll S I ‘n
¥, FIRENZE = fp TR E T} A
< (¢]
S0RE FR°

Analytical Chemistry GxABT :

Thank you for your attention!

Prof. Giorgia Purcaro
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