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Goal

To damonstraie the quantitative performanca of the Tharmo Scientific™
Exactiva™ GC Orbitrap™ mass spectromater for the analysiz of GC-amanabla
pesticides and PCHa in grape and onion samplas.

Introduction

Thie accuraie and reliable delermination of pesticids residuses and
potychlonnated biphanyis (FCBE) in food i2 challenging bacause of the
large numbar of compounds and divarsity of sampis types involvad.

Tha sonaifhahe rennirarmats e thoos comirmeincde sm alen demandina

Conclusions

« Limits of detection of < 2 ug/kg for
92 of the 95 compounds

« Blind analysis of a grape and onion sample
showed reliable detection and accurate
guantitation of spiked compounds.

Jim Garvey at NPRW 2019

* Method was successfully validated for more
than 93% of thel67 pesticides & PCBs.

* The screening capability of the technology
has been successfully tested with excellent
results for proficiency tests




GC-Orbitrap: NIAS in Food Contact Materials

App Note 10527

El and PCI information leads to confident chemical
formulas to be proposed for molecular ions and
fragments ..................

APPLICATION NOTE

Characterizing unknowns in
food packaging using GC
Orbitrap Mass Spectrometry
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Intreduction
Packaging i= an essential alement of a safe food supply
chain, with its main purpose to preserve the food it covara

manufacturara monitor and underatand the health risk
associated with packaning and teke steps to minimize the

Talanta 172 (2017) 68-77
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Identification of non-intentionally added substances in food packaging nano @ Crosshark
films by gas and liquid chromatography coupled to orbitrap mass
spectrometry

M.J. Martinez-Bueno™*, M.D. Hernando”, S. Uclés?, L. Rajski®, S. Cimmino“, A.R. Fernandez-
Alba*

* University of Almeria, Department of Physics and Chemistry, Agrifood Campus of International Excellence (ceiA3), Ctra. Sacramento s/n, La Caiiada de
San Urbano, 04120 Almeria, Spain

Y National Institute for Agricultural and Food Research and Technology, INIA, 28040 Madrid, Spain

© Institute for Polymers, Composites and Biomaterials (IPCB), Consiglio Nazionale delle Ricerche (CNR), Via Campi Flegrei 34 Olivetti, 80078 Pozzuoli, Italy

“HRAMS has shown to be a useful analytical approach for the
elucidation of NIAS based on the accurate mass measurement in
fullscan and fragmentation modes using the Q-Orbitrap-MS analyser
the combination of accurate mass matching and explaining the ions
observed in the spectrum provides a fast and confident route to the
identification of unknown compounds”
..................................................... A.R. Fernadez-Alba




GC-Orbitrap :

Application Note 10585

thermoscientific

e s T o

e

Determination of short- and medium-chained S

chlorinated paraffins in salmon samples using

GC Orbitrap-MS
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SCCPs (App Note 10585)
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Figure 1. Oweraid chromatograms of 3CCF, MCCP, and PCB standards with added axtracted ion chromatograms of salected CP
homologues measured with the O Exaotive GG Orbitrap GC-M5/MS system.

Goal Kerstin Kratschmer

To damonstraie the quantitative performance of the Tharmo Scientific™
O Exactive™ GC Orbifrap™ mass spactrometer for the analysis of short-
and medium-chained chlorinated paraffine in salmon samples.

introduction “Orbitrap GC, with high resolution allows selective
epachomiy (POAS) g Coboat lchiiony opare  becet pechu separation of CP groups which is a pre-requisite to good

of possible applications in emvironmental end food /faed analysis. Akhough

. . ”
knovem for several decedes and widely used as plastcizers or flame q U antlatlo n .......
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Pyrolysis-GC-Orbitrap MS - a powerful analytical

tool for identifica

tion and quantification of

microplastics in a biological matrix
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Goal

Tha purposs of the expenments described in this work was to assess the
appicability of pyrotysia-gas chromatography-Orbitrap™ mass spectrometry
for the qualitative and quantitative analysis of plastic polymers in complax
biclogical matrices.

Introduction

Plastics are synthetic organic polymers, commearcially imtroduced on

8 large =cale starting in the 1950s. Single-uss plastics (grocery bags,

food packaging, botes, utensis) are parsistent pollutants making up
approximately 40% of beach fitter’. This litter eventuslly endz up in the marine
amvironment, with an eatimated B million metric tons of plestic wasta entaring
the oceans workdwide evary year”. Most plastics have a very long degradation
tima, and for a imaspan up to centuries they end up &8s macro-, micro- and

. Helping to Identify and Quantify Microplastics

Collaboration with the Institute of Marine Research , Bergen
Norway

“The Exactive GC Orbitrap GC-MS system in combination with
pyrolysis has proven to be a very promising analytical
technique that opens new possibilities with respect to the
analysis of microplastic polymers in biological matrices

Multi-Shot Pyrolyzer (Frontier EGA/PY-3030D) with Auto-Shot Sampler
(AS-1020E) coupled to an Exactive GC Orbitrap mass spectrometer
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Q Exactive Portfolio - today (+ Exactive Plus/EMR)
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Challenges in Pesticide Analysis

Large and diverse number of pesticide
residues

Wide variety of sample matrices

Maximum residue levels requirements

Interfering matrix and solvent/matrix background ions

False-positive and false-negative identifications

O0DO00 O

Presence of unexpected pesticides




Orbitrap ID-X Tribrid Mass Spectrometer

Thermo Scientific™ Orbitrap ID-X™
Tribrid™ Mass Spectrometer System

] Excellent mass accuracy and resolution
to minimize interferences and increase
confidence in identifications

) Streamlined calibrations with improved
mass calibration for ions at m/z<200

[ AcquireX™ for automatic background
exclusion to increase productivity

[ AcquireX™ for improved analyte
Identification




Thermo Scientific Orbitrap ID-X Tribrid Mass Spectrometer

Dual Pressure Linear lon Trap
Sensitive MS" mass analysis of
HCD and CID fragments

Ultra High Field Orbitrap Mass Analyzer —— e
Accurate mass measurement and resolves
isobaric species

e——— Mass Selection Quadrupole
Efficient and selective precursor
lon isolation

Active Beam Guide .
Prevents neutrals and

high velocity clusters from

entering mass selecting ‘_
quadrupole °

Optional Easy-IC lon Source
Generates internal calibrant ion for
real-time mass calibration

&— S Lens

Efficiently focuses ions into a tight
N beam minimizing in-source
I dissociation of fragile compounds

e——— Jon Routing Multipole
Allows parallel analysis
HCD at any fragmentation level
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Workflow

timized for Cuantitation

TraceFinder™
Op

: Sample Chromatographic - -

e Thermo Scientific™  Orbitrap ID-X Tribrid mass fl* Thermo Scientific™
Vanquish™ Flex UHPLC spectrometer TraceFinder™ software

» Strawberry * QUEChERS extraction

. ' system
Baby Food (mix of y » AcquireX intelligent data ¢ mzCloud™
bananas, apples and

strawberries)

e Thermo Scientific™ acquisition workflow
Accucore™ C18 aQ
column
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AcquireX Workflow for Background Exclusion

Sample Analysis with
Updated Method to
Exclude Background
lons Fragmentation

Instrument Method
Update with
Exclusion list

Exclusion List

Matrix Blank Injection Generation

m/z=122.3758 S
m/z=128.8526 a

m/z=129.2754
m/z=129.6385

m/z=130.8482 Dynamic
m/z=131.3758 - :
miz=131.2586 Exclusion
m/z=132.8482

m/z=132.8532

m/z=133.6257
miz=134.7852 Targeted Mass
m/z=135.5864 E}l’ | £
m/z=122.3758 cclusion
m/z=125.6385

o2
M/z=949.2754 ddM5” OT HCD
m/z=949.3456 -

m/z=949.3987

AcquireX Workflow Allows Intelligent Data Acquisition




Background lons During Data Dependent Acquisition

MS/MS

MS/MS
MS/MS MS/MS MS/MS MS/MS

MS/MS

Relative Abundance

m/z

Relative Abundance

m/z
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Background lons During Data Dependent Acquisition

Relative Abundance

Relative Abundance

MS/MS

m/z
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Pesticide Residues Quantitation (0.5 — 200ppb) —Ametryn and Ofurace

Calibration Range Ametryn Calibration Range Ofurace

Ametrgn & . Olurac
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QC at 0.5 pp

™= Calculated % Diff
3 %Diff ~ %CV  %RSD 1~ Amount (ppb)

Injection 1 -0.07 4.48 4.38 Injection 1 0.507 137 247
Injection 2 -6.27 4.48 4.38 Injection 2 0.513 2.55 2.47

Injection 3 -8.01 4.48 4.38 Injection 3 0.490 -2.08 2.47
Confident Quantitation Excellent Reproducibility




LOQ Levels in Strawberry Matrix (250 pesticides)

LOQs

10

0.5

Concentration (ppb)

0.1

0.05

0 20 40 60 80 100 120 140

Number of Pesticide Residues

LOQ Levels at or below 1 ppb for 82% for all Pesticide Residues Tested
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% RSD and % CV per Number of Analytes at LOQ

% CV % RSD
10-15

% CV Number of Pesticide % RSD Number of Pesticide
Residues Residues e
0-5 144 0-5 141 R
5-10 90 5-10 93
10-15 16 10-15 16

Excellent Reproducibility at LOQ Levels




Screening Results with Traditional DDA vs AcquireX Workflow

Concentration (ppb)

250

200
%)
1]
£
% 150
= 139 ® Traditional
> DDA
o
2
-l 08 HAcquireX
© 100 :
He

66
50
31
7
0 0 - "B-=-—'—'—'~'_- =
0.1 ppb 0.5 ppb 1 ppb 2.5ppb S ppb 10 ppb 50 ppb 100 ppb 200 ppb l —
| l i
|

AcquireX Workflow Significantly Increases the Number of Identified Pesticides

ThermoFisher
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Library Matches through mzCloud Offline Libraries

[. #1: Piperophos 34] #1: Piperophos C14H28NO3PS2 Score: 84 Rank:10of 1 Id: 6778
#3715 F:-FTMS + p ESI d Full ms2 354.1325@hcd40.00 [50.0000-365.0000]

100

(@ #1: Imazalil 82 | #1: Imazalil C14H14CI2N20 Score: 84 Rank: 10f 1 Id: 4344
#2997 F:FTMS + p ESI d Full ms2 297.0559@hcd40.00 [50.0000-308.0000)
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Conclusions

I3 The Orbitrap ID-X Tribrid mass spectrometer delivers confident, accurate and reproducible
guantitation

[ AcquireXworkflow enables the generation of background exclusion list in an automated
fashion to increase productivity, efficiency and quality of results

3 AcquireX workflow significantly increases the number of identified pesticide residues at
low ppb levels compared to traditional DDA
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