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INTRODUCTION

o The European Union is the largest producer, consumer and exporter of olive oil.

o The EU produces about 67% of the world's olive oil. About 4 million hectares, mainly in the 

Mediterranean countries of the EU, are destined for the cultivation of olive trees, combining 

olive groves cultivated traditionally, intensively and over-intensively.

o Italy and Spain are the largest consumers of olive oil in the EU, with an annual consumption of 

around 500 000 tonnes each, while Greece has the highest per capita consumption in the EU, 

with around 12 kg per person per year. 

o Overall, the EU accounts for around 53% of world consumption.

2nd ISO-FOOD Symposium

Portorož, Slovenia, April 24 – 26, 2023
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There are eight different categories of olive oils :

o Virgin olive oil

o Extravirgin olive oil

o Lampante olive oil

o Refined olive oil

o Unrefined pomace oil

o Refined pomace oil

o Olive pomace oil

INTRODUCTION 2nd ISO-FOOD Symposium

Portorož, Slovenia, April 24 – 26, 2023

The European Community classifies 

olive oil according to three elements:

 the type of extraction used to 

obtain the oil,

 its composition, the percentage of 

free acidity (a parameter measured 

through chemical analysis),

 organoleptic analysis
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There are three different categories of virgin olive oils

 Extra virgin olive oil is the category with the highest quality. From an organoleptic point of view, it 

has no defects and is fruity. The acidity level must not exceed 0,8 %.

 Virgin olive oil may have some organoleptic defects, but at a very low level. Its acidity must not 

exceed 2 %.

 Less-favoured olive oil is virgin olive oil of inferior quality with an acidity of more than 2 %, 

without fruity characteristics and with substantial organoleptic defects. Less-favoured olive oil is 

not intended to be placed on the market at retail level. It is refined or used for industrial purposes.

INTRODUCTION 2nd ISO-FOOD Symposium

Portorož, Slovenia, April 24 – 26, 2023

Virgin olive oils
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Attracts particular 

attention due to its 

high nutritional value

Olive

VirginExtra

Oil

EVOO has profitable health 

effects since is aassociated with 

the prevention of cardiovascular 

disease, diabetes, cancer, age-

related cognitive decline, and 

lower incidence of metabolic 

syndrome 

Bioactive compounds 

are included in the 

minor fraction of 

2% w/w

European Union (EU) has 

proceeded to establishment of 

relative regulation frameworks 

and health claims

EVOO is considered as one of the most important  ingredients of a well-balanced 
nutrition
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Compliance checks

 According to the legal framework, EU countries must carry out a minimum number of checks 

annually, depending on the volume of olive oil placed on their country's market, to ensure that 

marketing standards for olive oils and olive-pomace oils are met. 

 The purpose of the checks is to verify compliance of the labelling and packaging with legal 

requirements and of the category of oil with the declared category.

INTRODUCTION 2nd ISO-FOOD Symposium

Portorož, Slovenia, April 24 – 26, 2023
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In 2021, Member States performed 5 195 labelling 

checks and the results are as follows 

Results of labelling checks for different types of 

olive oil 
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In 2021, Member States performed 2 833 category 

checks and the results are as follow: 

Results of category checks for different types of 

olive oil 
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FOOD ADULTERATİON / AUTHENTICITY

o Food adulteration and authenticity are major issues for the agri-food sector and public health. 

o Among the various agri-food products, Extra Virgin Olive Oil (EVOO), due to its high economic 
value compared to other foods, is both in Greece and Europe the food with the highest 
adulteration rates, mainly with seed oils and olive-pomace oil or refined olive oil, according to a 
recent relevant study on the implementation of compliance controls in the olive oil sector across 
the EU. 

o Therefore, the continuous intensive control of the authenticity and the certification of the 
geographical origin of olive oil are important and necessary practices for the current conditions 
of economic competition. 

2nd ISO-FOOD Symposium

Portorož, Slovenia, April 24 – 26, 2023
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o To date, the authenticity and quality of extra virgin olive oil is evaluated using conventional 

chemical and organoleptic tests performed in chemical analytical laboratories and specialized 

tasting panels. 

o However, all of these conventional chemical tests require the use of qualified personnel, make 

use of a large volume of toxic organic solvents, are expensive and extremely time-consuming. 

o In particular, organoleptic tests require a team of 8-12 tasters (olive oil tasters) selected who 

have great specialization and long-term training, thus becoming very time-consuming and 

expensive. 

FOOD ADULTERATİON / AUTHENTICITY
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NEED FOR NEW RELIABLE METHODS

o The need therefore for new, more environmentally friendly, reliable and possibly rapid 

methods capable of ensuring the quality and authenticity and verifying the geographical origin of 

virgin olive oil is an urgent requirement. 

o In this direction, modern instrumental analytical techniques, such as high resolution liquid 

chromatography (LC-HRMS) assisted by sophisticated chemometric tools can offer alternative 

and very attractive solutions. 
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CHEMOMETRICS

Calò, F.; Girelli, C.R.; Wang, S.C.; Fanizzi, F.P. Geographical Origin Assessment of Extra Virgin Olive Oil via NMR and MS 

Combined with Chemometrics as Analytical Approaches. Foods 2022, 11, 113. https://doi.org/10.3390/foods11010113
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CHEMOMETRIC ANALYSIS – HRMS-

ARCGIS

o Therefore, the coupling  use of modern analytical techniques and chemometric modeling is a 

promising tool for the development of models of quality and authenticity of extra virgin olive oil. 

o In this direction, apart from chemical techniques and chemometric modeling, the mapping of 

olive oil's authenticity characteristics in areas of interest (local products), including local 

varieties, and the creation of a reliable database is a powerful complementary tool.
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ΙDΕΑ

STRATEGIC GOAL

Design and development of three (3) "smart tools" 

o SMAt-EVOO-Tool-1, Mapping Tool 

o SMAt-EVOO-Tool-2, Quality/Authenticity Tool 

o SMAt-EVOO-Tool-3, Geographical Origin Tool

SMAt EVOO- Tools
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Partners

Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης
Τμήμα Χημείας
 Εργαστήριο Ελέγχου Ρύπανσης Περιβάλλοντος

Τμήμα Χημείας, Πανεπιστημιούπολη
Τ.Κ. 54124, Θεσσαλονίκη

ΚΕΔΕΚ – Κέντρο 
Διεπιστημονικής Έρευνας και 
Καινοτομίας

Σύγχρονη Αναλυτική

14o χλμ. Θεσ/νικης-Πολυγύρου
Αερογέφυρα Θέρμης
Θέρμη, Θεσσαλονίκη
Τηλ.: 2310-465600, 
2310-465700

Διαπιστευμένο Εργαστήριο κατά ISO 17025
Χημικές & Μικροβιολογικές Αναλύσεις
Συμβουλευτικές Υπηρεσίες & Μελέτες

http://www.modernanalytics.gr/

Διαπιστευμένο Εργαστήριο κατά ISO 17025

https://users.auth.gr/dlambro/

«ΕΡΕΥΝΗΤΙΚΑ ΣΧΕΔΙΑ ΚΑΙΝΟΤΟΜΙΑΣ»

Ε.Π. ΠΕΡΙΦΕΡΕΙΑΣ ΚΕΝΤΡΙΚΗΣ 
ΜΑΚΕΔΟΝΙΑΣ

SMAt EVOO- Tools

https://users.auth.gr/dlambro/
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ARISTOTLE UNIVERSITY OF THESSALONIKI

Center for Interdisciplinary Research and Innovation, AUTh

Department of Chemistry, AUTh
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AUTh Infrastructure

High-Resolution Mass Spectrometry Unit, 
Center for Interdisciplinary Research and Innovation, AUTh
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ΣΥΓΧΡΟΝΗ ΑΝΑΛΥΤΙΚΗ
MODERN ANALYTICS
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STRATEGIC GOAL

SMAt EVOO- Tools Project at a glance

3

ΝΙR spectroscopic data

ΝΙR spectroscopic data

3
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Communication 
network -
partners
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Method application

Workflow 

Sample collection Extraction Analysis Data curation

Liquid liquid extraction UHPLC LC-Q Exactive 

Focus Orbitrap MS/MS
Xcalibur

TraceFinder

Compound Discoverer

Open data source softwares

Different geographical 

origin
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Liquid liquid extraction

15 min

Collect the upper layer

Vortex 1 min

Regenerated cellulose filters

2 g sample

Ultrasonic extraction

Centrifugation 5 min, 400 rpm

5 mL MeOH:H2O 80:20 

Injection to LC-Orbitrap MS/MS
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Why HRMS?

To this purpose, the followed data treatment workflow comprises all

information retrieved through LC-HRMS analysis (i.e., retention time, mass

accuracy, isotopic pattern and MS2 fragmentation) aiming for tentative

identification.

02 03 0401 05

EVOO samples

• Extraction of samples

Analysis

• HRMS
• LC-MS/MS
• Appropriate Ionization
• Optimization of LC-MS 

parameters

Data processing
• Peak detection and alignment
• Blanks subtraction
• Grouping
• Replicating
• Profile Building
• Series

Prioritization
• Isotopic pattern
• Mass defect
• Time and spatial trends

Discoverer software – Open source software

Identification
• Database
• Suspect search
• Formula assignment
• Fragments
• Analytical & Meta information

Databases / In silico prediction
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Why HRMS?

To this purpose, the followed data treatment workflow comprises all
information retrieved through LC-HRMS analysis (i.e., retention time,
mass accuracy, isotopic pattern and MS2 fragmentation) aiming
for tentative identification.

To this purpose, the followed data treatment workflow comprises all

information retrieved through LC-HRMS analysis (i.e., retention time, mass

accuracy, isotopic pattern and MS2 fragmentation) aiming for tentative

identification.

Orbitrap Q Exactive Focus
Resolution up to 700 (FWHM), at m/z 20

Simultaneous acquisitions (eg. FS, FS-ddMS, SIM, PRM, vDIA)

Mass accuracy: sub ppm for routine analysis

Scan speed up to 12 Hz

HCD fragmentation 

switching polarity within a single run

Mass range: m/z 50-200

Dynamic linear range

2nd ISO-FOOD Symposium

Portorož, Slovenia
April 24 – 26, 2023
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UHPLC – Orbitrap MS/MS 

analysis

o LC System; UHPLC Ultimate 3000 (Thermo-Dionex)

o Column: Thermo Hypersil Gold aQ C18 (50 x 2.1, 1.9 μm)

o Elution solvents (A) MeOH+0,1% FA ||  (B) H2O+0,1% FA

o Flow rate: 200μL min-1

o Injection volume: 5μL

o Ion Max heated electrospray ionization (HESI-II) probe

o MS/MS System: Thermo Q Exactive Focus Orbitrap

o Software: Xcalibur 4.1 and Trace Finder 4.1 EFS 

o Compound Discoverer 3.2

o Method: ddMS, Discovery mode 

15- min run
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Orbitrap: Compound 

Identification

RT: 0.00 - 15.00
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MS 
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221010220

std_ccd_mix_500ppb_20221221010220 #1964 RT: 4.89 AV: 1 NL: 1.97E7
T: FTMS - c ESI sid=5.00  Full ms [100.0000-1000.0000]
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std_ccd_mix_500ppb_20221221010220 #1964 RT: 4.89 AV: 1 NL: 1.97E7
T: FTMS - c ESI sid=5.00  Full ms [100.0000-1000.0000]
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Orbitrap: Compound 

Identification

Oleuropein m/z 
Mass error<5ppm
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std_ccd_mix_500ppb_20221221010220 #1965 RT: 4.89 AV: 1 NL: 7.72E5
F: FTMS - c ESI sid=5.00  d Full ms2 539.1765@hcd38.33 [50.0000-570.0000]
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C 25 H23 O8 N4

0.4644 ppm

Orbitrap: Compound 

Identification

Oleuropein

MS/MS Spectrum 
of selected ion
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std_ccd_mix_500ppb_20221221010220 #1965 RT: 4.89 AV: 1 NL: 7.72E5
F: FTMS - c ESI sid=5.00  d Full ms2 539.1765@hcd38.33 [50.0000-570.0000]
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Orbitrap: Compound 

Identification

OleuropeinLiterature available 
characteristic fragments
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ΜΑΚΕΔΟΝΙΑΣ

Orbitrap: Design of 

experiments

Improving response on the complex matrix of EVOO by

implementing a design of experiments (DoE)

Two major bioactive compounds, namely oleuropein and

hydroxytyrosol were selected as model compounds, as

well as apigenin, luteolin, and oleocanthal

 Response surface modelling, and especially two different central composite 
designs (CCD) were selected as the best DoE for a stepwise optimization of 

MS and MS/MS parameters

 Area and number of fragments as response of analytes to employ the 

desirability function (DF) approach 

 Auxiliary heater temperature, AGC target and in-source 

CID: FS-MS experiment (1st DoE)
 AGC target, in-source CID target and isolation window: 

MS/MS experiments (2nd DoE)
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ΜΑΚΕΔΟΝΙΑΣ

Orbitrap: Design of 

experiments

Improving response on the complex matrix of EVOO by

implementing a design of experiments (DoE)

Two major bioactive compounds, namely oleuropein and

hydroxytyrosol were selected as model compounds, as

well as apigenin, luteolin, and oleocanthal

 Response surface modelling, and especially two different central composite 
designs (CCD) were selected as the best DoE for a stepwise optimization of 

MS and MS/MS parameters

 Area and number of fragments as response of analytes to employ the 

desirability function (DF) approach 

 Auxiliary heater temperature, AGC target and in-source 

CID: FS-MS experiment (1st DoE)
 AGC target, in-source CID target and isolation window: 

MS/MS experiments (2nd DoE)
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ΜΑΚΕΔΟΝΙΑΣ

Orbitrap: Design of 

experiments

Improving response on the complex matrix of EVOO by

implementing a design of experiments (DoE)

Two major bioactive compounds, namely oleuropein and

hydroxytyrosol were selected as model compounds, as

well as apigenin and oleocanthal

 Response surface modelling, and especially two different central composite 
designs (CCD) were selected as the best DoE for a stepwise optimization of 

MS and MS/MS parameters

 Area and number of fragments as response of analytes to employ the 

desirability function (DF) approach 

 Auxiliary heater temperature, AGC target and in-source 

CID: FS-MS experiment (1st DoE)
 AGC target, in-source CID target and isolation window: 

MS/MS experiments (2nd DoE)
Parameters Levels

MS

Auxiliary heater 

temperature
200, 300, 400 oC

AGC target 2e5, 5e5, 1e6

in-source CID 5, 10, 15 eV

MS/MS

AGC target 5e4, 1e5, 2e5

in-source CID 5, 10, 15 eV

isolation window 1, 1.5, 2 m/z
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ΜΑΚΕΔΟΝΙΑΣ

Orbitrap: Design of 

experiments

Improving response on the complex matrix of EVOO by

implementing a design of experiments (DoE)

Two major bioactive compounds, namely oleuropein and

hydroxytyrosol were selected as model compounds, as

well as apigenin and oleocanthal

 Response surface modelling, and especially two different central composite 
designs (CCD) were selected as the best DoE for a stepwise optimization of 

MS and MS/MS parameters

 Area and number of fragments as response of analytes to employ the 

desirability function (DF) approach 

 Auxiliary heater temperature, AGC target and in-source 

CID: FS-MS experiment (1st DoE)
 AGC target, in-source CID target and isolation window: 

MS/MS experiments (2nd DoE)
Parameters Levels

MS

Auxiliary heater 

temperature
200, 300, 400 oC

AGC target 2e5, 5e5, 1e6

in-source CID 5, 10, 15 eV

MS/MS

AGC target 5e4, 1e5, 2e5

in-source CID 5, 10, 15 eV

isolation window 1, 1.5, 2 m/z
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MS PARAMETERS
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Oleuropein

Design-Expert® Software
Oleuropein Area

Color points by value of
Oleuropein Area:

2.69189E+008
2.97604E+008
3.26018E+008

Predicted

In
te

rn
al

ly
 S

tu
de

nt
iz
ed

 R
es

id
ua

ls

Residuals vs. Predicted

-3.00

-1.50

0.00

1.50

3.00

2.63E+08 2.78E+08 2.94E+08 3.09E+08 3.25E+08

Design-Expert® Software
Oleuropein Area

Color points by value of
Oleuropein Area:

2.69189E+008
2.97604E+008
3.26018E+008

Internally Studentized Residuals

No
rm

al
 %

 P
ro

ba
bi

lity

Normal Plot of Residuals

-1.86 -0.81 0.24 1.30 2.35

1

5

10

20

30

50

70

80

90

95

99



5/12/202335 «ΕΡΕΥΝΗΤΙΚΑ ΣΧΕΔΙΑ ΚΑΙΝΟΤΟΜΙΑΣ»
Ε.Π. ΠΕΡΙΦΕΡΕΙΑΣ ΚΕΝΤΡΙΚΗΣ 

ΜΑΚΕΔΟΝΙΑΣ

MS PARAMETERS

2nd ISO-FOOD Symposium

Portorož, Slovenia, April 24 – 26, 2023
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MS PARAMETERS
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MS PARAMETERS

Apigenin

Monitored response: Peak area

Design-Expert® Software
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ΜΑΚΕΔΟΝΙΑΣ

Orbitrap: Design of 

experiments

Improving response on the complex matrix of EVOO by

implementing a design of experiments (DoE)

Two major bioactive compounds, namely oleuropein and

hydroxytyrosol were selected as model compounds, as

well as apigenin and oleocanthal

Response surface modelling, and especially two different central composite 

designs (CCD) were selected as the best DoE for a stepwise optimization of MS 

and MS/MS parameters

Area and number of fragments as response of analytes to employ the desirability 

function (DF) approach 

Auxiliary heater temperature, AGC target and in-source 

CID: FS-MS experiment

AGC target, in-source CID target and isolation window: 

MS/MS experiments

Parameters Levels

MS

Auxiliary heater 
temperature

200, 300, 400 oC

AGC target 2e5, 5e5, 1e6

in-source CID 5, 10, 15 eV

MS/MS

AGC target 5e4, 1e5, 2e5

in-source CID 5, 10, 15 eV

isolation window 1, 1.5, 2 m/z
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ΜΑΚΕΔΟΝΙΑΣ

Orbitrap: Design of 

experiments

Improving response on the complex matrix of EVOO by

implementing a design of experiments (DoE)

Two major bioactive compounds, namely oleuropein and

hydroxytyrosol were selected as model compounds, as

well as apigenin and oleocanthal

Response surface modelling, and especially two different central composite 

designs (CCD) were selected as the best DoE for a stepwise optimization of MS 

and MS/MS parameters

Area and number of fragments as response of analytes to employ the desirability 

function (DF) approach 

Auxiliary heater temperature, AGC target and in-source 

CID: FS-MS experiment

AGC target, in-source CID target and isolation window: 

MS/MS experiments

Parameters Levels

MS

Auxiliary heater 
temperature

200, 300, 400 oC

AGC target 2e5, 5e5, 1e6

in-source CID 5, 10, 15 eV

MS/MS

AGC target 5e4, 1e5, 2e5

in-source CID 5, 10, 15 eV

isolation window 1, 1.5, 2 m/z
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ΜΑΚΕΔΟΝΙΑΣ

Orbitrap: Design of 

experiments

Improving response on the complex matrix of EVOO by

implementing a design of experiments (DoE)

Two major bioactive compounds, namely oleuropein and

hydroxytyrosol were selected as model compounds, as

well as apigenin and oleocanthal

Response surface modelling, and especially two different central composite 

designs (CCD) were selected as the best DoE for a stepwise optimization of MS 

and MS/MS parameters

Area and number of fragments as response of analytes to employ the desirability 

function (DF) approach 

Auxiliary heater temperature, AGC target and in-source 

CID: FS-MS experiment

AGC target, in-source CID target and isolation window: 

MS/MS experiments

Parameters Levels

MS

Auxiliary heater 
temperature

200, 300, 400 oC

AGC target 2e5, 5e5, 1e6

in-source CID 5, 10, 15 eV

MS/MS

AGC target 5e4, 1e5, 2e5

in-source CID 5, 10, 15 eV

isolation window 1, 1.5, 2 m/z
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ΜΑΚΕΔΟΝΙΑΣ

Chemical fingerprint

Greek EVOO Samples

 300 samples

from different areas around
Greece
(Chalkidiki, Creta, Thessaly,
Peloponnese, Katerini)
(> 8 cultivars)

Target and non-target analysis
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ΜΑΚΕΔΟΝΙΑΣ

Non-target workflow in CD

Food Research w Stats 

Unknown ID w Online 
and Local Database 

Searches
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ΜΑΚΕΔΟΝΙΑΣ

Non-target workflow in CD

Food Research w Stats 

Unknown ID w Online 
and Local Database 

Searches

Selected databases:

Acros Organics 

BIONET-Key Organics

Carotenoids Database

DISMA, Department of Agri-Food Molecular Sciences, FDA UNII – NLM

Food and Agriculture Organization of the United Nations

FooDB

Phenol-Explorer
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Chemical fingerprint

RT: 0.00 - 15.00
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NL:
7.67E8

TIC  MS 
0109

Compounds Mass [m/z] Chemical formula
Apigenin 269.04555 C15H10O5
Ferulic acid 193.05063 C10H10O4
Gallic acid 169.01425 C7H6O5
Homovanillyl 
alcohol 167.07137 C9H12O3
Hydroxytyrosol 153.05572 C8H10O3
Luteolin 285.04046 C15H10O6
Oleacein 319.11871 C17H20O6
Oleic acid 281.2486 C18H34O2
Oleocanthal 303.1238 C17H20O5
Oleuropein 539.17701 C25H32O13
p-Coumaric acid 163.04007 C9H8O3
Quercetin 301.03538 C15H10O7
Rutin hydrate 627.15667 C27H32O17
trans-Cinnamic acid 147.04515 C9H8O2
Tyrosol 137.0608 C8H10O2
Vanillic acid 167.03498 C8H8O4

Target Analysis

15 compounds

Isotopic profile

Retention time 

MS2 Fragmentation 
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ΜΑΚΕΔΟΝΙΑΣ

Chemical fingerprint

RT: 0.00 - 15.00
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0.48 6.34 7.92 9.896.58 9.531.36 8.861.64 7.593.83 8.012.15 3.742.67

NL:
7.67E8

TIC  MS 
0109

Target Analysis

15 compounds

Isotopic profile

Retention time 

MS2 Fragmentation 

Non-Target Analysis

Compound 

Discoverer 

workflow

7 Databases
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ΜΑΚΕΔΟΝΙΑΣ

Chemical fingerprint

Filtered results
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ΜΑΚΕΔΟΝΙΑΣ

Chemical fingerprint

Filtered results

XIC for the 5 compounds with the highest annotation score

Oleic acid

Palmitic acid
Oleic acid alkyne
Oleanonic acid

Conjugated linoleic acid
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ΜΑΚΕΔΟΝΙΑΣ

Chemical fingerprint

Chalkidiki

Koroneiki

150 samples Treatment of data 
in progress

Preliminary results
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ArcGIS Mapping: 

Geographical origin

 Olive oil authenticity assessment involves the detection of potential olive oil adulteration (e.g. olive 

oil mixed with cheaper edible oils) and the verification of geographical origin, botanical variety and 

organoleptic profile of olive oil. 

 The metabolic profile of olive oil is strongly affected by different agronomic variables such as the 

agricultural and harvesting methods, the environmental conditions, the olive fruit cultivar and ripening stage, 

as well as different technological variables including the milling and malaxation process. 

 The processing time, temperature and storage conditions also constitute important parameters 

effecting the metabolic fingerprint of olive oil.
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ArcGIS: Geographical 

origin

 The verification of the geographical origin of extra virgin (EVOO) is crucial to protect 

consumers from misleading information

 However, despite the large number of studies performed, specific markers are still not 

available

To develop efficient tools for the geographical authentication of EVOO, it is necessary to identify 

the most robust markers and analytical approaches
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ArcGIS: Building an 

Interactive Geodatabase

On-line ArcGIS Tools
 Exploitation and visualization of analytical

results from different varieties of extra virgin

olive oil (EVOO) is of high importance

 Employment of Environmental

Systems Research Institute

(ESRI) ArcGIS tools was

investigated, enabling their

correlation with potential

sources and chemical analysis

in a single interface

D a s h b o a r d s
S u r v e y 1 2 3
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ArcGIS: Building an 

Interactive Geodatabase

Survey123 is a simple 1-2-3 process

Survey123  at a glance
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ArcGIS: Building an 

Interactive Geodatabase

Se lect ion of  

the cr i t ica l  

factor s

Employ ing 

ArcGIS  

Su rvey123 fo r  

data 

col lect ion

ArcGIS

Dashboards  fo r  

v i sua l i zat ion  a s  

i n t e r a c t i v e  g r a p h s ,  

m a p s ,  a n d  t a b l e s  o f  

d a t a  a c q u i r e d
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ArcGIS: Building an 

Interactive Geodatabase
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ArcGIS: Building an 

Interactive Geodatabase
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ArcGIS: Building an 

Interactive Geodatabase
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ArcGIS: Building an 

Interactive Geodatabase
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ArcGIS: Building an 

Interactive Geodatabase
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ArcGIS: Building an 

Interactive Geodatabase
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ArcGIS: Building an 

Interactive Geodatabase

All samples collected
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ArcGIS: Building an 

Interactive Geodatabase

Samples from specific areas
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Conclusions

 HRMS analysis is proved a powerful tool for olive oil authenticity evaluation. However,

the challenge in HRMS methodologies is to export and evaluate the massive

quantities of the data generated.

 Central composite designed improved the efficiency of MS and MS/MS analysis of the

complex matrix of EVOO

 Chemometrics data processing and feature selection are essential to propose markers

and guarantee the authenticity of food products.
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Conclusions

 Preliminary results suggest that levels of apigenin, vanillic acid, luteolin and

oleocanthal play a crucial role in categorizing samples among different locations

and cultivars

 PCA and cluster analysis was performed in order to classify the cultivars of EVOO (in

progress)

 The primary objective will be to Identify key-factors that differentiate between cultivars

and provide insight on how location and cultivation practices affect levels of key-

bioactive components in EVOO
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Conclusions

 ArcGIS proved as useful tool for comprising a geodatabase and

combining geodata and chemical analysis data

 ArcGIS Survey123 enabled the participation of local cultivators

 Visualise data in a public easy-to-use interactive platform in Dashboards,

engaging local cultivators

 Finalisation of geodatabase is in progress
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Next steps

 The mapping of the NIR spectroscopic profile of various types of Greek olive oil in order to create a representative 

Library for the areas of interest.

 The use of chemometric techniques to correlate the NIR spectroscopic profile with the qualitative/quantitative 

characteristics of olive oil, resulting in faster identification and identification of bioactive ingredients. 

 Chemical fingerprint by coupling NIR spectroscopic profile and HRMS data

 The development of an innovative HRMS method using specialized metabolomics and 

chemometric tools to identify the geographical origin of an EVOO
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