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Mass Analyzer

Orbitrap Mass Analyzer



routine analysis in proteomics along with metabolism, metabolomics, environmental, food and safety analysis

Orbitrap technology 
platform HCD, ETD, MALDI

Extensions in LTQ Q Exactive

LTQ Orbitrap
Single-stage  mass 
spectrometer

Exactive

2002 2007 2011

2005 2008

Orbitrap Elite
proteomics, metabolomics, 
environmental, food and 
safety analysis

Orbitrap Mass Analyzer



Resolution: 70,000 (Min: 7500, Max: >100000 (m/z 400)2

MS2 (data dependent, data independent, SIM, PRM, AIF)6

Mass range m/z 50-2000

Dynamic range>4000 per scan4

Sensitivity (sub-ppt)5

1

Mass accuracy <5 ppm3

Orbitrap Mass Analyzer



Orbitrap Mass Analyzer

▪ Scan speed up to 12 Hz

▪ Resolving power up to 70,000 (FWHM) 

at m/z 200

▪ Routine sub ppm mass accuracy

▪ Linear Dynamic Range up to 6 orders of 

magnitude

▪ Multiple approaches for data acquisition 

(SIM, PRM, FS-ddMS or DIA)

▪ Polarity switching for maximum 

compound coverage

▪ HCD

Q Exactive Focus Orbitrap 
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Aim of the study

01

02

03

04

Sampling from  
mussel farming units 

across the whole 
Greece

Investigation of PFAS 
levels in Greek 

mussels

Suspect screening for 
new PFAS

Ongoing monitoring



Mussel farming in Greece

Located in the North and South of Greece

Main greek mussel farming units are located in the protected 
region of Axios-Loudias-Aliakmonas river Delta 

Thermaikos gulf: cultivated mussels reaching 80% of the 
national production 



Sampling points
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Protocol 1

Evaluated Protocols

Rotational evaporator

Ultrasonication bath
X3 times

Filtration

0.5 g tissue

LC-HRMS analysis



Protocol 2

Evaluated Protocols

Rotational evaporator

Ultrasonication bath
X3 times

0.5 g tissue

LC-HRMS analysis



Protocol 3

Evaluated Protocols

Filtration

Shaking plate 8h

1 g tissue

LC-HRMS analysis



Protocol 4

Evaluated Protocols

1 g tissue

LC-HRMS analysis

10 mL ACN

Centrifuge



Protocols I, II, III, IV were evaluated in terms of recoveries
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Protocols I, II, III, IV were evaluated in terms of recoveries

Evaluated Protocols
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18 samples

Evaluated Protocols

October 2022, February 2023, March 2023

Mussels, cockles



Instrumental analysis

Χρόνος 

(min) 

% A 

(H2O+0,1% FA) 

% B 

(MeOH+0,1% FA) 

0.00 90.00 10.00 

1.50 90.00 10.00 

4.00 40.00 60.00 

8.00 30.00 70.00 

11.00 0.00 100.00 

12.00 0.00 100.00 

13.00 90.00 10.00 

15.00 90.00 10.00 

 

 

Time

15 min

Thermo Scientific™ Vanquish™ Flex UHPLC

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

Parameters Values

Sheath gas 45 au

Auxiliary gas 10 au

Sweep gas 2 au

Tube lens 110 V

Spray voltage 2.5 kV

Capillary Temp. 320oC

Acquisition FS-ddMS

Flow rate: 200 uL min-1

Injection volume: 5 uL

HESI probe

Negative ionization 
mode

FS mode: 100-1000 m/z

Resolution: 70.000



Compound

4:2FtS

6:2FtS

8:2FtS

L-PFBS

L-PFDoS

L-PFDS

L-PFHpS

L-PFNS

L-PFPeS

L-PFTrDS

L-PFUdS

N-EtFOSAA

N-MeFOSAA

PFBA

PFDA

PFDoA

PFHpA

PFHxA

PFHxS

PFNA

PFOA

PFOS

PFOSA

PFPeA

PFTeDA

PFTrDA

PFUdA

Target PFAS



Quantification of 

target compounds

TraceFinder EFS 
4.1

Quan method DG SANTE 
11312/2021

PFDoA10 ng/g



False positivesExtended lists 
of compounds

Suspect 

workflow



False positivesExtended lists 
of compounds

Suspect 

workflow

Retention 
time 

alignment
Isotopic 

pattern > 
70%

Fragments



Suspect 

workflow

TraceFinder 
Database

TraceFinder 
method

Applied 
criteria

Combination 
of Norman 
databases



Suspect 

workflow

>2500 
compounds



Suspect 

workflow

Perfluorooctanoic acid

1,1,1,2,2,3,3,4,4-Nonafluoro-6-[(prop-2-en-1-yl)oxy]hexane

3-methyl-4-(2,2,3,3,4,4,5,5,5-nonafluoropentyl)cyclopentane-1,1-dicarboxylic Acid

3H,3H-Perfluoroheptane-2,4-dione

2-{[4-(Heptafluoropropyl)phenyl]methyl}oxirane

4,4,5,5,6,6,7,7,7-Nonafluoroheptyl 2-methylprop-2-enoate

1,1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10-Henicosafluorooctacosane

(Perfluorohexyl)ethylene

2-(Perfluoropropoxy)-1H,1H-perfluoropropanol

Ethyl 6-(nonafluorobutyl)-4-phenyl-2-sulfanylidene-1,2,3,4-tetrahydropyrimidine-5-carboxylate

Perfluorododecanoic acid

2H-Perfluoro(5,8-dimethyl-3,6,9-trioxadodecane)

Pentadecafluorooctyl chloride
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Suspect 

workflow

Thessaloniki

Pieria

Makrygialos

Peraia
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Take home 

messages…

Only PFOA & 
PFDoA were 

quantified in low 
ng/g 

concentrations

Development and 
implementation 

of a workflow for 
suspect PFAS

>10 short-chain 
PFAS were 
revealed

4 different 
pretreatment 

protocols were 
evaluated in 

terms of 
recoveries



Take home 

messages…

Further 
investigation of 
“suspects” and 

other non-target 
compounds to 

avert the 
possibility of 

“false positives”

Ongoing 
monitoring 

during the next 
years



24-26/04/2023

Portorož, Slovenia

2nd ISO-FOOD Symposium

Portorož, Slovenia, April 24-26, 2023

Thessaloniki, Greece



Join our team through social media! 

@envmsgroup

ENVMS Group AUTh

@envmsgroup

ENVMS Group AUTh

dlambro@chem.auth.gr

+30 2310 99 7687

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

The research work was supported by the Hellenic Foundation for Research and Innovation (H.F.R.I.) under the

“2nd Call for H.F.R.I. Research Projects to support Faculty Members & Researchers” (Project Number: 3616).


