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OpyavoAoylKOC EE0TTALGUOC —

v LC-ESI-MS/MS and LC-APCI MS/MS —
v" GC-EI-MS/MS and GC-MS ="
v' HPLC (UV, DAD, FLD)

v" GC (ECD, FID)

v' Atomic Absorption (ETAAS)
v" Plasma Emission Spectrometry (MP-AES)

HRMS vrodoun
v' timsTOF fleX

timsTOF-Pro

LC-ESI-QTOFMS
GC-APCI-QTOFMS
MALDI-TOFMS

v
v
Y MTALDI TOF

) \MALDI-TOF_J
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KENTPO APIXTEIAX
ATPOAIATPO®H KAI AYOENTIKOTHTA TPOPIMON

I SUUMETOYT] EpeuviTIKoV opadwv tov EKIIA e
EKTETAUEVT) EPEVLVITIKI] OpAOTNPIOTNTA OTOV TOUEA TWV
TPOPiuwy, o1 omoieg OwaBetovy TNV amodederyuevn
TEXVOYVWOiQ, T0 avBpwmivo Suvauikd kal Tig KATAANAEG
EPELVITIKEG VITOSOUEG.

EPEYNA KAI XTOXOI TOY KENTPOY APIXTEIAX

Avamtuén KoL €@ApUOYN VEWV  EPELVNTIKWV HEDOSOAOYLWOV OTNV TAUTOTOMON Kol TIGTOMOINOoN
QVOEVTIKOTITAG TPOPIUWV EOVIKTC TTPOTEPALOTITAC.

Avamtudn ymeakwv BLAtoOnkwv.

Exmaidsvon kat ocvveylllOpevn Katdption, kKabw¢ kal 1 evaoOntomoilnon Tou Kowouv wG TPOoG TNV
aUOEVTIKOTNTA TPO@ LWV, Ta OEPATA EAEYXOV TPOPIUWV KAL TILOTOTIONONG AYPOTIKWYV TIPOTOVTWV.

YrmootpEn ¢ MoAtteiag kal kdbe evdiaepodpevou @opéa. Me TNV opLOTIKY] TOV ocLYkPOTNOT, TOo KE€vTpo
Aploteiag mpofAemetal 0tL Ba amoteAéoel  ovpPouvAsvTikd Opyavo G IloAwteiag oe Bepata avamtuing tovu
Aypodiatpo@ikoV Topéa pe ELPAoT 0T LOVASIKOTNTA TWV EAANVIKWV TIPOIOVTWV.



AQUOEVTIKOTNTAC KL TOU EVTOTIGUOV
KWWSUV®WV 6Ta TPO@LUO

Epyalisia Kot TPOTIOL A€LOAOYNONC THC )%?Q %
==
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A eT0/@®  EPTAXTHPIO ANAAYTIKHE XHMEIAE (EAX) - EKTIA M>

IMponyHEvog epyaoTnpLakoC eE0TALOUOG - EEELSIKEVUEVO EPEVVNTIKO TIPOGWTILKO
- Kawvotopeg pedodoroyieg - Atamotevpévo Epyaotipto

[ToloT T

, Aldo@AALoN TOLOTNTAC O OAX TA OTASIX TNG TAPAYWYLKNG
Acparewx —) Swadwaoiog

[pooSiopiopds Tpoédevonc (Tokiiia, __\ Avadeltn mpooTIOEPEVN G SLATPOPLKTG aELaG =
From Farm to Fork

YEWYPAQLKN TEEPLOXT), {wikn) TTpoEAEVOT) r-\ Atao@dAion povadukéTnTag (.. l'IOl'[ l'II‘E rpocptpa) A=

/ ‘ Evioyvon toxvplopwv vysiag

‘ Xapaktnplopog av@evtikotntacg - 'EAeyxoc¢ voOeiag/emipioAVveewVv

Yuvepyaoiec - llapoxr oVUBOVAEVTIKTC

ELLENIC REPUBLIC
inistry of Rural Developmen
nd Food

sarmeer Protection



M£00S0L YLX TOV TTPOGSLOPLOILO EVEOYEV®WV EVWGEMV KAL 0OUGL®WV VPMANG OpemTiki)C adlag
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Y8atodiaAvtéc & Amodladvtég Brrapiveg ot tpo@ua kat {wotpo@ég (LC-MS /
MS xat HPLC-DAD)

NovkAgoTiSia, kapvitivy, xoAivn, Tavpivn, oakyapa os tpdé@ua (HILIC-MS / MS)

Apwotéa (HILIC-MS / MS) / Buwoyeveic apiveg & wotapivny oe @péoka &
enegepyaopeva tpo@ua (HILIC-MS / MS)

Awmapa o&éa og Tpd@ua kat {wotpo@és (GC-FID)

Almog, TPpWTEIVEG, TEQPPQ, vypacia péow PBapuueTpikov peBOSwv Kot peBOSwv
TITA0S80TNONG

P avoAlkéG evoEelS - avToéEldwtika (LC-QTOFMS)

EAg00epa Mimapa o€, aviotdivry, Tiur vtepoeldiov oe TpO@LU Kot IwOTPOPES

(7% EAAHNIKH AHMOKPATIA

Edviko kot KanodictpLloko
[Hovemotauo AdInvev

Ynnpeolieg oty
Blounyavia Tpo@ipwy

Alepedivnon QUOEVTIKOTTAC
TPOPLUWV e TeEYVIKEC HRMS

CTAMS

AvTipeTmon KPLoMwV TIPoKANGE®WV aVOeVTIKOTNTAG (Tekunpiwon
TpogéAevong, aviyvevon vobeiag K.AT.)

OAMOTIKEG TIPOOEYYIOELC GTOXEVUEVNG, UTTOTITIIG KOl [T)-CTOXEVUEVIG
CaApwWoNg

In-house Baceig dedopévmv yia aflOTIOTN TOVTOTOMON AVAAVTOV -
Yneuakéc BLBALoONKES

OAOKANPWHEVEG POEC emeiepyaciag Sedouevwy (emAoyn Kopv P,
gvBuypauuLon xpovov, aaipeor ypouuns Baong kt.)

AZLOAOYNON ATOTEAECUATWY UE TIPONYUEVA XTNUELOUETPLKA MOVTEAX
KOl OTATIOTIKA EPYAAELA = €VPEOT] SEIKTWV ANVOEVTIKOTNTAG
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W)

IIpocdloplopog agiatoiivic M1 oe
Selypata yadaktog pe LC-MS/MS

In} L [ b ™ .
8 ; >
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Tumikd ypwuartoypdenua apiatoévdv M1 kat B2,
(a) Tpétvmo SidAvua (7,5 ug L),

(b) Tpayuatikd Selypa kat

(c) guPoriacuévo Seiyua 0,05 ug kg™

MMpoodLoplopndc BUPEOGTATIKWOV QUPUAK®WV
oe Selypata kp£atog pe LC-MS/MS

BN o

2 mercaplobenzimidazole (MET) RT.4

ltiilic) m—

[Ty A

b
Ipoodloplopocg Brrapivne D3 o€
TS IKEG TPOPEG pe LC-MS/MS

Standard 100ppb

100 A ‘1"“
i Y, /“"’6 |I| o
{ " W
] (™ Al o
:‘- | "\_ §
H AR ; R ] H B 3"
Teme £,
1oy D Blank sample =
3 g
s | B
| H
- . ) IS
% 235 33 3 5 s )

Time jrim

Tumikd ypwuaroypdpnua Bicauivng D3,
(a) Ipétumo SudAvua (7,5 pg L),
(b) Tpaypatikd Seiypa kat

(c) Eowtepikd mpdtumo
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123 min

] LC-ESI-HRMS
Mlpocdopiopndg >900 @uTo@appaKkwv o) Esprocarb
og eAatoAado pe LC-ESI/GC-APCI-Qtof-MS
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Ac@alela Tpo@ipwv

. *  'EAeyxog emipoAvvtwv/ KataAolmwy (T.y.
Fealth Clim * loxvplwopotvyeiag PUTOPAEPAKA)
P : Zuuuop(poocm.us ETIKETA * Metavdotevon amd xnukoUs (Tr.Y. VAKA
(labelling)

OVOKEVHOLNG) KAL (PUOIKOVG TTAPAYOVTES (TT.X.
HULKPOOPYQVLIOHO()

*.ofcam

European Food Safety Authority

Mowotnta Tpo@inwv

MowAlx

*  XapaxTnpLopog ToKIAlaG
*  Ta&woéunon pe Baon ta Waitepa
XOPAKTNPLOTIKA

NofOsix

s ZUUPOP@WON PE TNV LoyVovoa vopoBeoia
* [lpdoBetoL mapdayovteg (T.X. BEATIOTOTOMTES
VENG/apwpatog)
* Avixvevon Sla@opeTiknG TToKIALaG /TTpoéAevoNG

MMpoéAevon

» [lpoérevong mpwng VANG (Tr.X. YaAa)
* Tewypa@xns / {wikn TpogAgvon




AvOevtikomnTa Tpo@luwyv - EQapuoyecg

| NoOsia yvpuwv
) @povTOV
AvBevTIKOTNTA EALOAGS OV U/
KOL TEPOIOVTWYV EALACG Kz > & |
a 4

w_J

AvBevTIKOTNTA YAAQKTOG -
KOl YOAOXKTOKOULK®WV
TPOIOVTWYV -

AvBevTIKOTNTA BOTAVIK®WV
TPOIOVTIWV

\f .
| — AvBevtikoTnTA PHEALOV
) - - =9

AYOENTIKOTHTA 4
TPO®IMON '

14 14 ’ 4 4
Alac@AALoT ATTOVCLAG KATAAOITIWV OE AvBevtikoTnTA OLVOU

TPO@ULA {WIKTIC TIPOEAEVOTNG
(T.X. KPEAG, YOAXKTOKOUIKG)




YR PEGLEC - GUVELGPOPA — KOLVWVIKO AVTIKTUTIO

Alebvn¢ mapakoAovOnon ™G avbevTikoTnTOG

AZL0AdYN 01 ETKIVELVOTITAC

'EAeyxog mpounOevtwv
“on-site” a&loAdynon

YTOXEVUEVEG KL U1 — OTOXEVUEVES TIPOOEYYIOELS Y TNV aELOAGYM 0N TNG

Avamntuén pebodoroylwv pe Baon TI amaltnoels g Blopnyaviog
= YPNYOPES, AELOTILOTES, LKAVOTITA AVAAVONG LEYAAOV OYKOU SELYUATWY

AVaAUTIKY TIPOGEYYLON

auBevtikoTnTOg

XapTtoypa@non EAANVIK®V TIPOiOVT®wV BAGEL
TOLKIALAG KOl GUVAPTHOEL TEYVIK@V TIAPAYDYNG

BEATLOTOTIO)6T) TPAKTIK@WV TAPAYWYTG KL
Statpnong (m.x. peréteg otabepdTag EAaoAGSov)

Avadei€n Slatpo@kic aiag kat povadikotntag
I1.0.I1. tpoiovTwyv (T.x Tupl, EAatdAado, eEAd)

Efac@aiion amovoilag KataAolmwy 6 TpoO@Lua (T.X.

avTlofLoTika)

ALAKPLOT) ELOAYOUEV®V KAL EAAVIK®OV TIPOIOVTWV
(T.x. EAAnvoTmoinon yaAaktog)

’ —) Avixvevon Sta@opetiknig {wikng

(IP/02/866, 2002) Tpoélevong (T.. ayeAadvo)

Consumer Protection
and Food Safety

i. E F E I * I Federal Office of

| i HELLENIC REPUBLIC
J —';_.} Ministry of Rural Development
e .~ and Food

oo micaths

The Olive Road )
r7dd

/ nsmmspem

f"’r\\s

TvoTipa eAeyxov - IIAavo mapakoAovOnong
OpLoUOG eVIAIWVY TPWTOKOAAWVY TTHpaKoAoVON OGS TG
TOLOTNTAG
MeAETEG LYVNAQAGLUOTNTOG
[TApN G TapakoAoVONoN TTPWTWV VAWV
(mpounBevtwv)
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AvBevTIKOTN T
TPOPIlUWV

[poéAsvon
VOO TomtoOeoia Mapavopeg AAAov €l8ovg
YPOPHE TAPAY WYNG TPOoONKEG voOeiec

LTOXEVUEVT CAPWOT) "YOTITI) 6APWOT) M1)-GTOXEVHEVT) CAPWOT)
(Target screening) (Suspect screening) (Non-target screening)
Eotialel otn peAén Eotialel otn peAén EoTid 14
GUYKSKP,lHéVﬂ'; Ok}d&} «UTIOTTTWV» EVWOOGEWV O",[LO(CSL O] s A bR
ue'c,aﬁo)wtwv, ot oToigg etvau + TOAVEY PETABOALTO + sybeusue) HSTO(BOAFU)V ya
SuVaTOV v TAUTOTIONB0VV TIAT)pWG TOVG OTIOLOVG SEV EYOVE

KOL 0T GUVEXELA VX el povEe TPOTEPT) YVWOT)
TOGOTIKOTO 00UV | TpoBAeymg) \



EAAHNIKH AHMOKPATIA

Edviko kot Kanodictptoko
Mavemoetnuo Adnvov

lel\! =

Avaivon Tavtomoinon

AvaAvon pe DDA, DIA BiAwobrkeg

TEXVIKEG CAPWOTS YIX
LA TOLOTNTA
o&pwonG Kot OALGTIKN aLOTTLOTN
HEAETN ToToTOoMOoN

< *  BifAwobnkes avarvtwy - < .

@ACUATWY H&lag

*  WYneukeg BLpAtodnkec .

QVAAVTWV Kal
PACUATWV YL

Por) Epyacioag

I3

OALOTIKT) HEAETY
TPOPIA

[ponypeveg
uebodoAoyieg
emelepyaoiog kal
agloAoynon
QIO TEAECUATWV

XTOX0G-AVaAVTIKY)
TPOCEYYLOT)

Amdvtnon oe kaipla

EPWTNHATA
auBevTikOTNTOG
(mpoéAevon,
TIOLKLALQ, KAT)

S.r

X1NUELOUETPIKT)
avaivon

Kataokeun

% a€lOTIoTWY HOVTEAWY

OUOXETLOTG KOl
TpoPAEYNg

(PCA, PLS-DA)

Movtédo TtpoBAeym¢ xpovov < «  OloxAnpwpévn pot| ensiepyaciog

avaoyeong (R, prediction)

AutoNonTargetScreening
(ANTS)TM workflow

MS-ready Suspect lists

dedopévwy (peak picking, time-
alignment, apaipeon vrodbpov,
TPOTEPALOTIO N O KOPLPWV)
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Affinity Propagation
(Training (80%) & Test (20%) set)
(doi:10.1126/science.1136800)

*

Molecular
Descriptors
(Molecule version 1.0)

)

%

Opt. by semi-empirical
Energy = -687.77 KJ/mol
PSA = 48.527 A2

L

SMILES

4 ’
Edviko kot Kanodietprako

[popBAeym R, - RTI prediction

Ant Colony Optimization (ACO)
(For selecting relevant molecular descriptor)
(doi:10.1016/j.chemolab.2009.05.005)11

= Fd-
y 3 E3.. = T Pred
. AN A Yl \ T~
RE” = X = \/—-\r’/f?\ ~Ry

Linear and Non-linear Regressions

(Multiple Linear Regressions (MLR)

Support Vector Machine (SVM))

\ 4

Evaluation of Internal

and External Accuracy
(doi:10.1021/ci200211n)
(doi:10.1021/ci300084j)
(doi:10.1002/jcc.23231)

=

= . .

o o o
S F3 ®

Normalized mean distance

o
N

Exp. RT Standardized Residuals

Application to Suspect List
(OTrAMS)

1)

Applicability Domain
(OTrAMS)
(Monte Carlo Simulation)
(d0i:10.1002/jcc.21351)

®  Train (mean)

Suspect(box3)
Suspect(box2)
Suspect(box1)

»

Rt Predicted
for Suspect
List
(Rejected or
Accepted)

Aalizadeh, et al,, J. Chem. Inf. Model., 2016, 56, 1384-1398; Aalizadeh, et al., Anal. Chem., 2017, under revision
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Samples Procedural blank
© False Positives

. O Ture Positives

500

Deep Learning ANN for removal of
procedural blank peaks

enviPat for
isotopic pattern

/

Spectral contrast angle

AutoNonTargetScreening

Tretreatment step

Level 5

Level 4

(ANTS)TM workflow

Level 2

Level 1

_Tr%l\/IS

Analysis and Mass Spectrometry Group

Data Independent Acquisition mode (DIA) (Raw
data), MS calibration + conversion to mzML

CAMERA

Nom-target

]

XCMS + IPO package + MS deconvolution by
CAMERA and Non-target R package

]

Subtraction of analytical procedural blank

)

m/z of interest [M+H]* & [M-H]

MS-ready Suspect list

Literature or library spectrum (MassBank)

Confirmation by authentic reference standard

( Mass accuracy threshold (< 2 mDa)
Isotopic pattern of the precursor ion (> 50)
L Characteristic adductions ([M + NH,]*, etc.)
4 MS/MS spectral interpretation & prediction
(Dependent Acquisition mode (DDA))
In silico fragmentation platforms (MetFrag)
\_ ESI-HRMS spectra prediction via CFM-ID
( 21)
LC retention time indices (QSRR models and RTI) _
L (Matching prediction vs experimental t; via OTrAMS
( 2a) MS/MS spectral match

Smrcuases Aesctan

Modified spectra similarity score
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*  E@appuoyn vmo-Alotag yla suspect screening tpoocapUocUEV € TPOPLUO SexwploTd (smart screening)

Name, Validation level, various structural identifiers

2. Standardize, generate 2D structure A B c D E E G H |
<ol 10 Name Validatior SMILES ~ StdinChl  StdIinChiK Optimizec Optimizec MS_Ready SMIL
3. Remove salts, solvent etc. 2 M1 (+)-Cycloolivil - LeverZ  COCI=CLzThenTs TIccac] INChI=15/1 COclec2e{cclO)[C([CI(C
. 3 M2 (+)-Pinoresinol  Level2  COC1=CC{ InChI=15/1 HGXBRUKI COclce{ce InChi=1S/1 COclec(ccclQ)[C11OCIC]
4. Fix valences, add Hs 4 |M3 (-}-Matairesinol Level2  COCILCC{CInChI=1S/1 ARQURIM COIC@H]: InChI=15/1 CO[CI1CIC](CIC]2COC =t
i 5 M4 1,4-Benzoguinonelevel 2 0=C1C=CCInChI=1S/1 AZQWKYJI 0=C1C=CC InChI=15/1 0=C1C=CC{=0)C=C1
5. optlmlze 3D structure 6 M5 1-(3,4-Dihydroxyp Level 2 OCC(O)CL InChI=15/I MTVWFVI OC[C@H]{ InChI=1S/1 OC[C]{O)clee(0)c{O)ecl
6. Store original data 7 |M6 2',3-Dihydro-phyt Level 2 CC(C)CCCHINChI=1S/1 XOQNYHS CC{C)CCCl InChi=15/1 cC(C)ccclcl(c)ecclal(c
8 |M7 2,4-Dihydroxyben:Level 2 OC{=0)C1 InChI=15/1 UIAFKZKH OC(=0)clc InChl=15/1 OC(=0)clc(0)cc(0)ccl
7. Create StdInChls 9 M2 2-(4-Hydroxyphen Level 2 OCCC1=CCInChI=15/1 YCCILVSKE OCCcleee( InChi=1S/1 OCCeleee(O)ccl
. 10 M9 3,4-DihydroxyphelLevel 2 OC(=0)CC InChI=1S/i CFFZDZCD OC(=0)Cc: InChI=15/1 OC{=0)Cclec(O)c(O)eccl
8- RemOVE dupllcates 14 Inaan 2 A Nihudrasunha b aural ACEr = L hl—1C i CCDTTYRA AC e enl £ L hl=1C i ACr et eel Qe O C e ls
' O Basic mass spectral values (monoisotopic mass, [M+H]*, [M-H]’)
12 O Predicted RT in positive ESI and Negative ESI
z1i NC
GRURAL O Uncertainty comment regarding RTs (covered, outside, proof needed)
) {(\, J K L M N 0 P Q R s
%Uﬂrﬂplder PR()l)l TS MS_Ready StdinC MS_Ready _StdinChlKey Monoiso_[M+H]+ [M-Hl-  Pred RT_IUncertain Pred_RT I Uncertain Formula

InChI=15/C20H24C KCIQZCNOUZCRGH-UHFFF. 376.1522 377.16 375.1444 6.325 Covered k 6.025 Covered £ C20H2407
InChI=15/C20H22C HGXBRUKMWQGOIE-UHFF 358.1416 359.1495 357.1338 5.255 Covered k 4,865 Covered £ C20H2206
InChI=15/C20H34C ARQURIMKGVUGEH-UHFF| 370.2355 371.2434 369.2277 7.655 Covered k 8.012 Covered £ C20H3406
InChI=15/C6H402/ AZQWKYJCGOJGHM-UHFF| 108.0211 109.029 107.0133 2.698 Covered k 3.215 Covered k C6H402
InChI=15/C8H1004 MTWYWFVDWRVYDOR-UHF  170.0579 171.0657 169.0501 2.968 Covered k& 3.001 Covered £ C8H1004
InChI=15/C31H48C XOQNYHSBHIUMQ-UHFFF, 452.3654 453.3733 451.3576 8.236 Covered k 7.136 Covered £ C31H4802
InChI=15/C7HE04/ UIAFKZKHHVMIGS-UHFFF/ 154.0266 155.0344 153.0188 5.965 Covered k 5.865 Covered £ C7HBO4

InChI=15/CBH100: YCCILVSKPBXVIP-UHFFFAC 138.0681 139.0759 137.0603 3.968 Coveredk 2.369 Covered £ C8H1002
InChI=15/CBHBO4/ CFFZDZCDUFSOFZ-UHFFFA 168.0423 169.0501 167.0344 4,012 Covered k 3.896 Covered k C8HB0O4
Inrhl—18 /ranUanr AEBTTYRAVIZYALCE LIUCECA  A79 1696 A70 1765 A7 1602 £ 19l craarad b A_EOD Crnarad koanUznna D

Aalizadeh et al. in prep.; modified validation level concept from the CompTox Chemistry Dashboard
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*  E@appuoyn vmo-Alotag yla suspect screening tpoocapUocUEV € TPOPLUO SexwploTd (smart screening)

@ MS-ready Suspect List

AQ.’\ - In-house Database 1600 EVWOEWV

Olive drupes Byproducts

mjz RT (min) Iformula name CAS comment Quall formula Quall Qual2 formula Qual2 Qual3 formula Qual3
296.0823 4.25JC11H15NS S-methyl-5'-thicadenosine FDB031156 C5H4N5”1- 134.046 C4H3N4M1- 107.0348  C2H7N40371- 135.0504
297.2435 12.22|C18H340= 18-hydroxyoleate FDB030280 C18H3102"1- 279.2335
299.0561 6.21|C16H120€ Chrysoeriol FDB002579 C15H806"1- 284.0306 C14H80571- 256.0375 C14HO3"1- 217.0011
299.0561 7.11|C16H120¢€ Diosmetin FDB0O00861 C15H806"1- 284.0279 C15H906"1- 285.0329  C15H100671- 286.0397
299.0561 7.41|C16H120€ Luteolin 7-methyl ether FDB016361 C15H806"1- 284.0279 C15H906”1- 285.0329  C15H1006”1- 286.0397
299.0561 6.93|C16H120€ (3R)-Sophorol FDB001446 C7H50371- 137.0239 C9H503"1- 161.0239
300.063. 7.81|C16H120¢€ Peonidin 3-[4-hydroxycinnamoyl-b-D-glucopyra FDB017306 C7H702/1- 123.0799 C15H806"1- 284.,0327
300.290 10.99]|C18H39NC L-threo-sphinganine FDB030974 C17H32NO"1- 266.2494 C16H31071- 239.2385  C18H36NO*1- 282.2807
301.035. 5.85]|C15H1007 Quercetin FDB011904 C7H304"1- 151.0025 C8H305"1- 178.9975 C7H50271- 121.0284
303.05 6.18)|C15H1207 Taxifolin FDB002749 C6H50371- 125.0241 C9H504"1- 177.0198  C14H1106"1- 275.0556
303.119 2.7|C12H20N2 2'-Deoxymugineic acid FDB012105 C2H302/1- 59.0139
303.123 7.8|C17H200¢E p-HPEA-EA FDB0OO0350 C4H50"1- 69.0345 C8H902"1- 137.061 C9H903"1- 165.0556
303.23 12.72|C20H320ZArachidonic acid FDB011872 C19H3171- 259.2431
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Mavemoetnuo Adnvov [ Trace Analysis and s Specrometry Group

IToX0G N AP XAPTOYPAPIOT) TOU TAOUTOU OPLOHEVWY EAANVIK®OV rpocpiuwv
£0VIKIC TIPOTEPALOTNTAC, [UE TN HEAETN HikpwV (Blo)popiwv 2 MeTtafoAopik)

ENVIRONUENT

g [ =4
gm
@ ) <A
e
* >95% 1oV 0pPYAVIKOU TIEPLEXOUEVOV TIOAAWYV TPOPIUWV (Kpaoi, PEAL) elval LIKpA popLa s
* Eivat to faoikd vTTOGUVOAO OV dAAALEL KAl SLA@EPEL VA TIPOEAEV T, TUTIO 1] XELPLOUO TOU TPO@ILOV.
* KA&Toleg opyavoANTITIKEG LOLOTNTES ElvaL ATTOTEAECUA OPLOPEVWV ULKPWV HOplwV: oour) (TTTNTIKA), yEVon.

* H Satpo@ikn TapEPfacn amoTUTTWVETAL APUECH KoL aKPLBWS 0TO HETABOALKO TTPO@IA
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HU'.VET“UTT’][LIO Aaﬂ'\ﬂ;.)v / Tn e}‘la)'\m\c Mass Spectrometry Group

¢ >200 Sceiypata kKpaoov amd 12 SLa@OPETIKEC MOLKIALEG KAl 8 TEPLOXEC NG
EAAGSag

« LC-QTOF avdAvon pe GTOXEVUEVT] KAl U1)-CTOXEVUEVT) CAPWGT)

_ (} XapoKTNPLOUOC KAl SLOY®WPLOILOC TTOLKIALWV

TToXeVHEVY) oapwon) - Mn-6ToYXeVHEVY) 6UPWOT] ALY ®WPLONOGC TTOLKIALWV
[FydroxybencoicAcids | ; i '3‘37« _,; - Class 1: Mocxo@iiepo Class 1: Ewvopavpo
-— - ! I - L. B Class 2: AcoVpTIKO Class 2: Syrah
sGallicand, Gentidn Add, Frotocatechulc add, 4~ - I | -
hyiraebenasiz add, Selicic ack, Singic sck, | ]
I
|

i Wine discrimination Wine discriminati

PLS-DA 2

“Development of a wine metabolomics approach for the varietal
discrimination of selected Greek wines”, A. Tzachristas et al., 2nd
Food Chemistry Conference, 2019
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Edvikd kat Kamodiotoaxs AvOevtikoTnTa Xvpwv Ppovtwv 2 AAMS

’ ’ { Mass Spectiometry Group
[Movemoetnuio Adnvov Tr ass Spectiometry Groug

*  YYmAr Statpo@ikn aiia touv xupov podion.

*  YmoOKeltaL oUYXVAE O£ VOOELX PE AVTIKATAOTOOT HEPOUS TOU YUHOU HE AAAOUG
XVLoVUG @ONvoTEPNC aélac.
L JuvnOn yupol xpnoLUOTOLOVHEVOL Yot TN VODEIXt TO KOKKLVO GTA@UAL KoL

_\O‘\,_ _

- unAo (1%, 2%, 3%, 5%, 10% and 20% peAetovpeva TT0600TE VoOEiag).
B foods wort
ZTO SU éV M -GTO EU é\) T { M ’}\ .'Ill';.:geted and Untargeted Metabolomics as
LC'QTO FMS X IJ' T] rl X l"l' rl (RSO ln Gn ovteAx an Enhanced Tool for the Detection of
Gap (DGT] O-ap wcn €T [O-n p.O(VTd)V T p (’) B)\Sq-,n g Pomegranalf Juice Adulteration .
Epicatechin l _ _ Mn-otoxsvpévn odpwot) - TavtoToinon emoNUAVT®OV VoOEiag
post T | Elz;ct‘;tc‘::il:“' 42 sVOHOELG - EMONPAVTEG TTPOsSloploTnkay yia TNV aviyvevon
' B ] SO voOelag pe YURO UjAoV Kat 45 e YUHO KOKKLVOU GTA@UALOV.
resveratrol wg Movtéda TpoBAeymng

ETILONHAVTESG VOOEeiag

uE YUR KOKKIVOD Emituxng mpofAedm g vobeiag yupuov podlov pe YU KOKKLVOU

1 ) GTAQUALOY. ota@UALOL péxpL 1% vobeia, kat pe pnAov pexpt 2%.
o B o

®100% pormegranate juice (PJ) P ] Jjuice

=100% apple juics (AJ) ) ) ® Apple_adulteration £ h \ -

=98% PJ (2% AJ adulteration) Caffeic acid ko _+  ® Grape_adulteration -
s PN, =95% PJ (5% AJ adulteration) q hi 2 Pomegranate E g
40 42 <4 Twe[mn) | ®90% PJ (10% AJ adulteration) | eplcatec m wg g “ ; 1 o \\\

Fig. 1: XIC of Eplealechin in diffgren rallos of ETLOTUAVTEG . S L poi e g, ¥ Sy
pomegranate juice adulteration with apple julce Voesiag e XUIU’) g ] L \\
puAov. " o ™ & :

PET (BOIS skplained v, ) PLE-DMA 1 (54, 00% Vanance)
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MovemoThwo Adnviv PUTIKWV TIPOIOVTWYV - BoTtavwv I ety

o TLAAEYONKaV SelypaTta amd 6 SLAPOPETIKEG TIOLKIALEG e Bdon To “trimming”.

E& .+ 3 xpovix cuykoudg.

Saffron
ALaX®wPLo OGS TIOKIALWV pE Baot To “trimming”

XNMUKOG XOXPAKTPLOUOGC

Discrimination of Saffron based on Trims Discrimination of Red Saffron based on Trims
: : i
Flavonoids 26% Amino acids and / S
analogues 24% (\ ,1
o ST etk St 2 . J
e = " 2 =
g L
Sesquiterpenoids 2% § gecd E
s ® Buch S Legend
g ® Negin § * iagh
! Powder o ® Pushal
epoxy group 2% Vit 7 < o Puhd 5 Sargol
a ® Sagel  F
non-proteinogenic @ Style E :
. . p. o = *1
amino acid 2% ~ Phenols 9% ~\\\
| N
Fatty Acids 3% = 3 s '
| ™ PLS-DA 1 {33.22% Variance) PLS-DA 1 (28 B4% Variance)

I h
Nucleosides, nucleotides, and analogues 5%

Carotenoids 14% Cyclohexenones ;:|

v’ ETiitumc Staxwplopog twv dstypdtwy saffron amod 6

v’ 60 petapoditeg mpoodlopiomrav pe SLAPOPETIKEG TIOLKIALEG e e@apuoyn PLS-DA.
TEXVIKEG OTOXEVUEVNG, «UTOTITNG» KAl UN
OTOXEVUEVNG CAPWONG, ATIO SLAPOPETIKES

4 4
XNULKEC KATTYOPLEG. “Chemical Characterization and Authentication of Crocus Sativus (Saffron) Using LC-q-ToF-
MS and Advanced Chemometrics”, A. Panara et al. (RAFA 2019)
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[Mavemoetnuio Adnvov ' Trace Analysis and Mass Spectrometry Group

¢ >700 deiypata peAtwyv amd 11 Botavikeg kat 10 YEwYpa@IkéG TPOEAEVGELC,
amd 3 MAPAYWYLKA £TT).

* LC-QTOF avdAvon pe 6TOXEVUEVT] KoL |U1)-CTOXEVUEVT] CAPWOT)

XapaKTNPLoRoG Kal SLaY®wPLoOC TIOLKIALWV Kol TIPOEAEVGTG

LTOXEVUEVT) CAPWOT) M1)-0TOXEVEVT) CAPwOT

|

Lo BB ASTIKI UG EVELKOTN EaS Alaxwplopog e Bdon ™ BoTavik) TpoéAevon

INRERARARARRANRAR

Alaxwplopog pe faon ™
YE@YPAPLKT) TTPOEAELON —tr

— —
X Loadings T Score AN p1g Staxwptapds Setypdtwy
Discrimination of geographical origin of honey 1 05 r : 2
- an’ 7 ] avlewv kat Gupaplolwy peAtwv
'/ _t & 10} A o . A
' g el T peke e ] - thymy
£ g o AL® " 7 ] 03] u
H e, 18027 = /\ E [ . .
2 '4 S 4. T1min: - hyme 02
# W s T2 o5 02 + R
o g J . =2 / ot ) Legend . g b : EUPEUT[ c‘iﬂmﬁfw
g £ il B/ o Greek T E o 01 Pincbanksin Pinccembrin
] 1] 1= St 2090819 3d6
1 5] 02 Bnzisil Galengin 3011656 471
0] T 2871499 47
“Metabolomic approach for Greek honey origin discrimination making ) PLSOA 1 28793 Vasace) 1%6in 1 bt e 151.0403 3.72
use of Ultra High Performance Liquid Chromatography coupled to High == E®
Resolution Mass Spectrometry”, G. Koulis et al. (MA-2019)
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« >1000 Sciypata EAXOAASOV aTtd SLAPOPETIKEC TIOLKIALEG KoL TTEPLO)XEG TNG EAAGS g

) * LC-QTOF avaAvon Ue GTOXEVHEVT] KAL UT)-CTOXEVEVT] CAPWOT)

V < XapaKTNPLOUOGC, SLaY®wpLoOC Kal XXPTOYPAPNOT EAXLOAGS OV

~ XTOXEVHEVY] 6APWOT) M1)-GTOYXEVUEVT) CAPWOT) ALY ®pLopoOGC TIOLKIAL®WV

BloAoyikn Vs cupatiki) kaAAiépysia Katnyoplomoinom pe Bdon 1o opyavoAnTTIKO TTPo@iA

<207 mp kg '=

< 1.56 mg kg '> <1320 mg kg ">

x -
8 Rk Olencanthal Oleneanthal Amiliislg
E S — .
F pees <350 mg kg 1> < 86.20 mg kg ' =
g oTP1
£
a hizg  SYHI  eaDI
9 RE2 - oAy
R Manaki Chalkidikis  Koronelki Ladoelia
- m;'
-2l o 1S na ok o [} _
orlenl st e Chres | lﬁ-ﬂ)
T Comwan bun avmlable w S iee
"‘ @.,....... R
£ x,x_ﬁ- Food Chemistry
RESEARCH PAFER | 7 At e e R
Olive oil authenticity studies by target and nontarget T Application of an advanced and wide scope non-targel screening workflow
LC-QTOF-MS combined with advanced chemometric technigues wi -ESLQTOF-MS and chemometrics for the clasification of the Greek
olive oil varieties

ABC' 2017’ 409[23)'5413-5426 B Kdighonrt! + N kiforos A, Alygiaskis’ - R Aslizadel ! i i i witia”

\lnl s 5, Thomaidi'



EAAHNIKH AHMOKPATIA -
i

Edviko kot Kanodictproko lpn(P laKéq BlB}\lO Oﬁ ng °‘5

’ ’ o
I1 OVETMLIGTNULO Aa'ﬂv&)v . I Trace Analysis and Mass Spectrometry Group
N P N

leptic characteristics and physicochemical properties in EVOOs fram North Acgean \ Analysis of bioactive compounds in hl:lney from Greece

5 i EVIODS froen N

== | of tocopherols. codourants, squalen, fatty acids. diglycerides and other binactive compounds in honey from Greece
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daocpatopetpia Iovriknc Evkivnotac (TIMS)

AvOevtikotnta Tpo@inwyv o EAatoAado



Take a closer look! capillary

timsTOF-Pro

Powered by PASEF

TIMS analyzer

quadrupole

filter

collision cell

Accumulate m

=,

VFP — [
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o\ 2R

\_l WRITIIAl

Parallel accumulatlon

TIMS scan

!HHHHHHIIIHII LNE T

PASEF \
Quadrupole CID Spectrum S Tim

rallel Accumulation

”i‘—‘_ % % ihlilﬂl,_ O
\ e W k. g/

Alaxwplopds pe Baon to 3D péyebog kat
OPTIO TNG EVWOTG OTNV AEPLX (PAOT)

Serial Fragmentation

Pa

Avénuévo peak capacity kat oAokAnpwpévog

SLXWPLOPOG XWPIS XPOVIKI) LVOTEPNOT Kal
nelwomn evatodnolag (parallel accumulation)
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*  ALXWPLOPOG LOOREPWV LE BEOT TNV LOVTIKT VKLV ola & | timsTOF-Pro

5 } *  4D-Metaforopkt) (R, m/z, intensity, CCS)

&  Aayxopopds pe Béon T Toudia Kot T YE@YpA@UKH TpofAsuo)

@ LC -HRMS @ Mixed MS/MS spectrum
|
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H katavalwon €€tpa tapOévou edatodadov (EVOO) cupBaAiel oty Tpootaoia TG vyEiag

N « Kowodg otoxoc amatng - vobesia pe glatddada
XOUNAOTEPNG TOLOTNTAG OTIWGS TO EEEVYEVIOUEVO EAXLOANSO ]
(ROO) kat to mupnvédaio (OPO) = 4D-petaforopikn S |_timsTOF-Pro

RT: 6.46 min, MS/MS

& °
m/z: 357.1340 [M-H] *_lg
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Trapped lon Mobility Incorporated in LC-HRMS Workflows as an a%n
Integral Analytical Platform of High Sensitivity: Targeted and
Untargeted 4D-Metabolomics in Extra Virgin Olive Qil
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ABSTRACT: Trapped ion mobility spectrometry (TIMS) is a promising technique for the separation of isomers based on their
mobility. In the present work, TIMS coupled to liquid chromatography (LC) and high-resolution mass spectrometry (HRMS) was
applied as a comprehensive analytical platform to address authenticity challenges, focusing on extra virgin olive oil (EVOO). Isomers
detected in EVOO's phenolic fraction, classified into secoiridoids group, were successfully separated. Thanks to parallel
accumulation serial fragmentation (PASEF) ac quisition mode, high-quality spectra were obtained, facilitating identification.
Moreover, a four-dimensional (4D) untargeted metabolomics approach was implemented to evaluate EVOO's global profile in cases
of both variety and geographical origin discrimination. Potential authenticity markers, attributed to isomers, were successfully
identified through the proposed workflow that incorporates ion mobility information along with LC—HRMS analytical evidence (i.e.,
mass accuracy, retention time, isotopic pattern, MS/MS fragmentati on). Our study establishes LC—TIMS—HRMS in food
authenticity and highlights mobility-enhanced metabolomics in four dimensions.

KEYWORDS: extra virgin olive oil, isomers, LC—TIMS—HRMS, metabolomics, food authenticity

Potential of Trapped lon Mobility combined with
LC-HRMS in Food Authenticity Studies
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A) Precursor ions selection in case of LC-HRMS and LC-TIMS-HRMS. For a particular retention time range in Base Peak
Chromatogram (BPC), selected at FWHM, B) different number of precursor ions are selected in LC-HRMS (B) and LC-
TIMS-HRMS empowered by PASEF, C) In the case of LC-TIMS-HRMS, 3-fold more precursors approximately have been
selected compared to LC-HRMS.
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Alaxplon (wiknG tpoéAgvong (KOTOTOVAO, XOLPLVO)
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MALDI-TOF-MS integrated workflow for food authenticity investigations:
An untargeted protein-based approach for rapid detection of PDO feta
cheese adulteration

Anastasia S. Kritikou °, Reza Aalizadeh”, Dimitrios E. Damalas”, loanna V. Barla®,
Carsten Baessmann ~, Nikolaos S. Thomaidis ™

® Loh of Analytical Chemisery, Dep of Chemizery, National and Kapodisori ity of Athens, istimiopolis Zografou, 15771 Adhens, Greece
® Bruker Daltonics OmbH, Fakrenkcistr. 4, 25359 Bromen, Germarny

ARTICLEINFO ABSTRACT

W Otter wiste cherse (cow i)

ellection & evaluatjed

@ction of cow milk in theep yoghurt

vances in Matrix-assisted Laser Desorption/Tonization -Time-Of-Flight Masz Spectrometry (MALDI-TOF-MS)
B Ao fres cheese 'e led to its ¥ for complex of food authenticity studies, like dairy products fraud, helding
mise for the discovery of potential authenticity (bio)markers. In this study, an integrated untargeted protein-
ed waorkflow in combination with advanced chemometrics iz prezented, to addresz authenticity challanges in
O feta cheeze which iz legally manufactured by the mixture of sheep/goat milk. Potential markers attributed
sppecific animal origin were found from protein profiles acquired for authentic feta and white cheeses (pre-
‘&d from cow milk), belonging to 4 kDa-18.5 kDa mass area. Rapid detection of feta cheese adulteration from
¥ milk was also achieved down to 1% adulteration level The discriminative models showed high predictive
lity for feta cheese authenticicy (" = 0.920, RMSEE = 0.053) and itz adulteration (Q* = 0.835, RMSEE =
21), introducing a reliable approach in routine analyziz. The methodology was zuccessfully applied in

Sannn il

Chemoumetiie

Application note

C><)
BRGRER

® Rapid Detection of Feta Cheese Adulteration

via MALDI-TOF MS

Easy and efficient protein profiling coupled with chemometrics to protect
product integrity and support consumer safaty

Abstract

“Feta” is a Protected Designation
of Origin (PDO) Greek cheass,
produced exclusively from pas-
teurized sheep milk or 8 mixture
of shesp and goat milk. The
worldwide recognition of feta is
atfributed to ite unique sensory
characteristics and  high nutri-
tional profile, rendaring it one of

Austhors: Arastusia 5 Krioa!, Reca Arkradek !, Diitics E Durala’,

Gresca's most important exports
in the dairy industry. Due to its
major economic impact, fraud
control of these highest-grade
POO feta cheeses is vitd. In this
study, an integrated, untargeted
protein-besed  workflow  has
been developed for the rapid
detection of the adulteration
of feta cheese with cow milk
using MALDITOF MS profiling

and chemometrics. Feta cheess
e i

from similar white cheeses (pra-
pered only from cow milk), and
aduteration was detected o 1%
wia analysie of protein profiles.
These results clearly demon-
strate  that MALDI-TOF M3
can be applied as a reliable and
rapid screening tool to detect
eduteration of dairy products.

Bramar, Carmary. s

w
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* Ev8edeync tekunpiwon avbevtikdotntag
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