Potential of Trapped lon Mobility combined with
LC-HRMS in Food Authenticity Studies

Identification and Characterization of Secoiridoids Isomers found in
Greek Extra Virgin Olive Oil (EVOO)

The work described in this
application note results from a
productive collaboration between
Prof. Nikolaos Thomaidis’ group
at the National and Kapodistrian
University of Athens and Bruker.

A special mention should go to
Sofia Drakopoulou who undertook
this study and was awarded
‘Best Poster Award at RAFA
2019'. Olive oil has known health
benefits and this study elucidates

Authors: Sofia K. Drakopoulou’, Dimitrios E. Damalas’, Carsten Baessmann?, Nikolaos S. Thomaidis';
"National and Kapodiistrian University of Athens, Department of Chemistry, Laboratory of Analytical Chemistry, Athens, Greece, ? Bruker Daltonics GmbH,

Bremen, Germany.

the characterization and identifi-
cation of stereochemical isomers
associated with the health claim
through the use of the powerful
technique trapped ion mobility
spectrometry.
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Introduction

/
Secoiridoids highly contribute to
health claim enhancement.

«~—— Squalene
«——— Phytosterols
«—— Aliphatic fatty alcohols
«~——— Triterpene alcohols
=—— Tocopherols

ﬁ Triterpene acids

*~——— Phenolic Compounds (PCs)

o

Secoiridoids

EVOOs, rich in PCs, (Hyd. and its
derivatives) contribute to health
protection (EU Reg. 432/2012).
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Different isomeric peaks are detected

Scope

® Separation of isomeric
compounds, crucial in olive oll
health claim.

® [somers identification.

® Discrimination of olive oll
samples from different agricultural
backgrounds (variety,
geographical origin).

Samples

® 48 samples of Koroneiki variety
from 3 different geographical
origins in Greece (Peloponnese,
Lesvos, Crete).

® 33 samples of b different Greek
varieties: Koroneiki, Kolovi,
Adramytiani (Lesvos), Chiotiki
(Chios), Thrumba (Samos).
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Materials and Methods
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® 80:20% (v/v)
0.5 g of olive oil 1 min Vortex
MetaboScape 4.0
4D feature finder (T-ReX 4D)
Non-targeted data extraction
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Creating bucket table

Schematic workflow

UPLC-timsTOF-Pro
(Powered by PASEF)
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Filtration
(0.22 um)

Extraction

Data preprocessing (calibration,
bucketing, filtering, scaling,...)
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Bruker C18 column 2.1 x 100 mm, 1.8 ym

Mobile Phase
and Flow Gradient

Temperature 40°C
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TIMS scan

Parallel accumulation
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Name
Oleocanthal
Oleocanthal
Oleocanthal
Oleocanthal
Oleocanthal
Dehydro oleuropein aglycone

Methyl jasmonate
Methyljasmonate
Methyl jasmonate

Ci7Ha005. S

Ci7H2005 Ll

CirHa0s )
CiH2005

CirHa0s
CigH2008
C13H2003
Ci3H2003
C13H2003

UHPLC-timsTOF-MS Analysis

LC method

timsTOF method

lonization mode Negative & Positive

50-1000 m/z

Scan R fM
canange ot ass 1k : 0.45-1.80 Vxs/cm?

IcC 5M
Ramp time 100 ms
TIMS Spectra rate 9.26 Hz

® Separation, based on the 3D size
and charge of the compound

® |ncreased peak capacity by
integrated separation dimension




Results and Discussion

Discrimination - Untargeted Approach
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LC-TIMS (Negative)

PCA: Exploring Data Structure
LC-TIMS (Positive)

® Crete ® Lesvos @ Peloponnese

[
PLS-DA 1 (61.63% Variance)

Using TIMS mobility dimension, geographical origin discrimination is clearly enhanced
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PLS-DA: Building discriminant models
TIMS-OFF TIMS-ON

EVOOs Geograp Origin_no TIMS.jpg EVO0Os I Origin.jpg
=) L ‘\
5 3 7 \
o g E [
- s T H] }
8 s o KOR_HERYD! $ 10 RPE /
£ i £ \ /
% o ;; / R_HEBROMER,

~
g 3 e
o % \f ol g © 5ot
Q 5001 1 T
0 (\ / W&‘%KOR HER_
G / oo koR REFRSAL op ' 025
\// on ot g2 "o R s A2
-1000° Al
- M;I.S-DM(GO.;NV.!MM)M = R P 8000

LC-TIMS (Combined)
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Isomers as potential authenticity markers




Separation of Isomeric Compounds
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With TIMS, 5 different mobility peaks and MS/MS spectra are detected from 5 indicative isomers

1 chromatographic peak

Isomers Identification [ M )]
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Retention time, m/z, mobility Structure annotation 2 isomers identified

(&) Compound Crawler 1-Acetoxypinoresinol

m/z ty | Mobility

[M-H] | (min) | (cCS) Eoonuls

151.0401 | CgHy0,*
|415.1398| 6.47 | 203.5 |181.0506|CoH 00,
| 136.0166 | C;H;05"
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RT [min] m/zmeas. Mmeas. Mob.1/K0 CCS (A%
646 415.13810 416.14538 1.380 285.5
647 415.13949 416.14676 0.984 203.5

8-Acetoxypinoresinol

° l;:"‘/l:l‘ 'ty (min)’ Mg:l::i;i]zy Fragments | Formula

151.0401 | CgHy05*
415.1398| 6.46 | 2855 | 181.0506 | CoH 0,1
136.0166 | C,Hy05""

* Brenes et al., Pinoresinol and 1-Acetoxypinoresinol, two new phenolic compounds identified in olive oil, JAOCS, 2000 Vol. 77, no. 7

Acknowledgement

Conclusions
We acknowledge support for the
olive oil sampling by the projects: The extra dimension of ion mobility enabled the separation of
“Emblematic Action, The Olive Road” isomeric compounds
and “Novel wide-scope research for Large amount of chemical information retrieved (t,, m/z, CCS) using
the promotion of N. Aegean olive ol non-targeted data extraction
and olive products through the desig- Identification of unknown compounds was achieved, applying a
nation of their unique characteristics structure elucidation-aimed workflow

and bioactive content” Application of chemometric tools (PCA, PLS-DA) for EVOOs variety
and geographical origin discrimination




Learn More

Are you looking for further information?
Check out the link or scan the QR code for more details.

www.bruker.com/timsTOF
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