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Main challenges for trace analysis in food
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New GCMS line up from Thermo Scientific

Thermo Fisher Scientific’'s GC and GC-MS Portfolio
- Trace 1600/1610 GC

A flexible, workhorse GC providing day-in, day-out performance : AUtosamplers

- Al/AS 1610 Liquid Autosampler Cost effective and
« 1SQ 7610 — Single Quadrupole GC-MS simple solution for liquid sample injections

Robust and reliable for routine mass spec analysis TriPlus RSH SMART for enhanced sampling

- TSQ 9610 — Triple Quadrupole GC-MS/MS techniques capability and automation for sample

Sensitivity and selectivity for the most demanding research preparation workflows

* Orbitrap Exploris GC

High resolution, accurate mass for untargeted analysis and identification of unknowns

3 TRACE 1610 1SQ 7610 TSQ 9610 Orbitrap Exploris GC |




TRACE 1600 Series GC

Efficient use of the resources

« Unique modular design for injectors
and detectors

« Off-line maintenance possible

« Spare back up modules instead of full
GC systems

 Interchangeable modules on existing
TRACE GC systems

« Compact design for a better use of
the bench space

» Patented carrier gas saving during
operations
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TRACE 1610 GC

Better consumables usage management

Maintenance - Counters 09 Apr 2021 14:59 25°C

* Instrument health icon notification
< o Please check alerts for Front channel

. Consumables’ usage counters with | Frontchannel
customizable limits Septum lifetime Injection 139 of 500
Liner lifetime Injection 408 of 500
I T IR

« Avoid unnecessary replacement

@® Column trimming Injection 1500 of 1500

* Avoid unplanned downtime Inlet cleaning o B A

Column replacement Injection 7450 of 20000

* |nstrument health view in CM and link

to the audit trail for GLP compliance e VIEW MORE b

Stop




Helium Saver Module Example
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N EPA82/0  .Example: U.S. EPA Method 8270
&6 ey eemeliferns SIENREIL (semi-volatiles analysis with GC-MS)
| He carrier gas flow mlL/min 1 *Total Analysis Time: 25 minutes
He split flow mL/min 60  Around the Clock Analyses per Day: 57
Gas saver flow mL/min 20
EES SENEr il 3 Helium cylinder lifetime was extended
Purge flow mL/min 5
Run time min »5  from 5 months to 3.5 years of
He volume in cylinder L 7,300  continous uninterrupted use
Runs per Day 57
He cyI'inder cost uUsD $300 Standard Helium Saver
N, cylinder cost Usb 560 He Consumption  Consumption
Daily He usage L 46.56 5.76
He cylinder life Days 157 1,267
. int ted Daily N, usage L 0 40.8
(continuous uninterrupted use) N, cylinder life  Days 0 179
— Total Annual Cost S688 S205



How Helium Saver Module Works: Standard SSL Injector

56 mL/min |/ [Purge 5mL/min ° 1hesame gasis used in the
He / carrier path, septum purge

=

path, and split path.

« Typically, only ~1/10...1/50 of
the total flow is used for the
analytical column carrier flow.

* Purge and split flows cannot
be reduced beyond a certain
limit without introducing
contamination into
column/detector (sample
matrix accumulated in liner
. and lines, septa particles, air

Capillary . .

sollLri diffusing from septa, seals off

gassing.)

Fa

/ Split

| 50 rh.L/min

I wasted helium I

SSL liner |/ |

1 mL/min

i
i
i
i



. . . ThermoFisher
How Helium Saver Module Works: Injection

56 mL/min SmL/min « During injection period,

= Helium is (almost) closed off
and nitrogen flows into the
column for sample

S, :||> introduction

5(22%29.3 :\rl1 Helium is supplied at a bare
splitless) minimum flow of 0.1 mL/min
only to keep the connection

swept and avoid dead volume

SSL liner |/ |

0.1 mL/mid negative effects during
% e | ] injection
».".'.".'.-T.'.".'.'-T.'-".'-T,.'-T."-\."-T.'.'.'.'-T. .......... ¢ When GC iS in Stand-by (not
/ . running samples) it can be left
Capillary . . . .
1 1 mL/mip LU In this condition with
Additional practically zero consumption
carrier gas line (1 0 N + )
‘ 0.1 He) of Helium



How Helium Saver Module Works: Operation

52 mL/min
/

5 mL/min

SSL liner

4mUmm

% * R L e

Helium /

Additional
carrier gas line

50 mL/min
(47 mL/min N,
+3 mL/min He)

Anti-diffusion tubing
prevents N, from
entering the column
with a counter flow of
helium

Capillary
column

{ 1 mL/min

f“ He
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Inlet is supplied with
2 different gases:

Nitrogen and Helium

Nitrogen is used for septum
purge and split flows, while
Helium only feeds the
analytical column flow
During all “non-injection”
periods, Helium is supplied
with a flow that is just
slightly higher than the
column flow

Helium consumption is only
1/15 — 1/20 of standard-
plumbed SSL



Helium Saver Module: Retention Times Unchanged

Thermo Xcalibur Qual Browser - 10ng_8270, 4ng 8270_std_ssl, 4ng 8270_8ng is, 8ng_replicate_05, 8ng _8270_8ng is_rep5 - [10ng_8270.raw]
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Elle Edit View Display Grid Actions Tools Window Help

FEE & e RKto g2 B 5% DT EEF f280MF 7
2.0 | S
cwcaliburl. \8ng_8270_8ng_is_rep5 5/3/2013 11:4712 PM
RT: 5.11-33.45 -
10.94 NL:
100+ 2 10E9
o] Standard SSL TIC MS_
1 8ng 8270 mix 2915 8ng_replica
3 . 26.76 le 05
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8§ 607 108 1279 1443 1855 1939 2054 2674 2712
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Hellum Saver Hydrogen Safer SCIENTIFIC

- Occupied one injector slot

- Two HeSaver-H2Safer upgrades can be used on one GC fitted with two SSL and two detectors

- User upgradeable — the gas net is already built into the TRACE 1600 Series GC, all that is required is
an easy and quick modification of the SSL module (it can be reverted to a standard SSL any time)

- Works either with helium or hydrogen as carrier gas

- When working with hydrogen as a carrier gas, there is NO LONGER need a H2 sensor

due to safety improvements in the design

Standard iConnect SSL

www.thermofisher.com/helium-saver
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Source Plug SCIENTIFIC

NeverVent Technology

* VPI is used to remove the Source without venting the system and save time during source maintenance,

troubleshooting, and switching between El and CI

« With the new Source Plug the column can now be removed from the Mass Spec system without venting. This

will save time during column maintenance, troubleshooting, and switching between different columns
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Source Plug Installation Tips

* Lower the temperatures to prevent injury, damage and contamination

e« GC Ovento40C Sourceto 175C Transfer Line to 40C

* When Used to Change Column, the end of the column is inserted until it reaches the Source Plug instead of

using Column Measuring Tool

* |f column is not cut properly the tip of the column can break when pushed against the Source Plug causing

Injection Intensity Issues Alignment Groves

» Use the Alignment Groves to ensure the Source Plug

is installed onto the Source Removal Tool Properly




Increasing instrument uptime

NeverVent Technology

Thermo Scientific™ NeverVent™ technology allows
: analytical laboratories to perform maintenance without

interrupting their workflow

Available on the TSQ 9610 with the
ExtractaBrite and Advanced Electron
lonization (AEI) source

Requires vacuum
systam venting
and pump down
operations
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Maintenance activity

Column Exchange Replace filaments
change ion source (hrs:mins) (only
(hrs:mins) (hrs:mins) available on NV-AEI)

14  adam.ladak@thermofisher.com | 1-July-2022

MNeverVent
GC-MS

Venting and
pump down
not required

MNeverVent time savings




i} ThermoFisher
AEI VS. EI Comparlson SCIENTIFIC

AEI El

Electron Beam
from Filament

e

P
=]

produce a tight narrow lon Beam for improved Diffused lon Beam

Stronger Magnets and In line Design

Efficiency, Robustness & Sensitivity
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Increasing instrument uptime

Consistent results at low levels

Consistent results delivered due to inherit robustness of the
O ExtractaBrite and Advanced Electron lonization (AEI) source
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—@— Chlorpyrifos-ethyl Coumaphos Cypermethrin | =@ Cypermethrin | =@ Cypermethrin I
Cypermethrin IV ——DDD, 2,4'- —@—DDD, 4,4'- —@—DDE, 2,4'- ——DDE, 4,4'-

—@=DDT, 2,4'- —=@=DDT, 4,4'- =@==[cnitrothion Fenpropathrin Folpet
Fonofos =@=— Piperonyl butoxide Sulfotep —@— Tetrahydrophthalimide (THPI)

Normalized peak area response (analyte peak area / ISTD peak area) obtained for n=124 consecutive injections
of matrix samples spiked at 50 pg/kg

16  adam.ladak@thermofisher.com | 1-July-2022
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Maximizing sample throughput

Extended dynamic range and lifetime detector

The XLXR detector provides extended dynamic range and lifetime allowing
method consolidation and increased instrument uptime

o m Ti i i — ';’\wm ial T T

RT- 1587.18.39 SM: 7G )

100 NL:9.82E2
™ TCF. + CEISRM
$ 1| 10 uL DFCS-0.2 (0.1-1 pg/uL) 2378-TCDD 319.900@c1d16.00
2 [256.895-256.905)
% w] | 20 uL PCCS-5 (2000 pg/uL) (~33fg) 0STI01E21b_01
§ 20 M“\W

108 L1 2563 ﬁl\mw‘;\‘y w’\,mw“‘
® TICF + cEISRM =
£ 80 ms2
B 321.900@cid16.00 l . l
< 60 256 895.258 905)
2 MS
2 40 QST101821b_D1
g 20 f

1033 A NL:727E7 >
Bw] || _ me2 oo Combined methods for Beer 29, Beer 44, and
£ g Penta CBs N 323.000@cid22.00
£ || / Beer 48 on 1SQ 7610
2 0] [ “ #105 - #126 — ;" '\ QST101821b_01
(13 ng

o - NL 7 01E7
P ‘/\ TICF- + ¢ El SRM
£ 80 ms2
g 3 / 326.900@cid22 00
§ 60 \ { [255.895-255.905)
< 1 MS
g 40 / X\ QST101821b_01
/ L J \ 7x longer between

o 60 182 164 166 168 170 ‘anr:e:;n::;zr P P O detector replacements

Analysis of trace concentrations of dioxins and high concentration
PCBs in a single method using the TSQ 9610 AEI

adam.ladak@thermofisher.com | 1-July-2022
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Providing a rapid return on investment

Compliant-ready tuning

Native instrument tuning provides compliant-ready software and in-sequence
tuning, allowing rapid implementation for a regulated environment

3 Launch eWorkflow - - | & Release Control (] - ) Consumables - | [ <Autogenerated> - 0 &2 -

Fronthlet | Oven -

Themo Scientific GCMS Home

Fiter | Audi | Statup | Gueue

p Module Status Settings
"1 El SmariTune

e | ——
15 vt o tomperure | TR ("9 Detector1sQ
ion source temperature | EXETRE Baorc (*} Instrument: 1ISQ7CI2012004
(oo | ETOI 9

Firsttune after installing a clean Elion source:

S CEETE - |
® . Vacuum ready Yes Choose a tune type to run
@ Currently Running El Full Tune (default) 65 ImTor] Advanced AutoTune Ai/Water Tune:  Start Air & Water / Tune
NediieiGannost €1 SmatTune Has cleansource | Start El SmartTune
2 = Ondine Plot
Connect v—
455456335 7"
counts: Recent Spectrum
El SmartTune ooeon0]
Welness... -
Firsttune after installing a clean El ion source. Service ST
Flament
- 20000C085 | LR I I B T B I T I B I B e B I L R B o o e e R R R N R e R R R R R R R )
Tuning completed successfully. w2 - o 100
Stoptune
Tuning 10000000
[ SR
ki gl Avaiable Tune Resuts miz
-1000-L ! 5 | EBE——
Z — olo B 10.0 1520 Name Type Date Modified Comment 400 5
l__O_Tunlng is complete. {9 15G_AutoTune_20211110_Pass.. { Attachment 111102021 12:1:30 PM -06.00
2 ) run sampleg i B TSG ko tine 03110 Pass Aachment Ti102021 12:41.02 P -06 00
h= A B TSH Kk Tlne J0311711 Bass | Aitachment T1711/2021 112803 A 0600
*_) . Date Time pociey Device T 1S AutoTune 20211111 Pass | Atachment 1171172021 12:35.28 Pi 0600 =
Q/) E n S u re O ptl m a I pe rfo rm a n Ce 1@ 111212021 10:33.07 AM-06:00 5207 UserISl f ISQ_AutoTune_20211112_Pass . Attachment T1112/2021 8:20:20 AM -06:00
',o o | TiZEG 03T S AN 0800 3500 | SQISA MiethodSettings  15U1SG & Polarity
@ o
- fo r eve r u S e r o | TTiZEG 03T 5 AN -0800 (3500 1iSQISA MiethodSeitings 18U ISG asiTune”
0 Eleciror
@ o | TN TS AN -0e00 (1000 iGC GCTen
@ 5 | TR0 OSATAN-0600 0368 Sompler Log Rez
o | @) TVIZAZT 05417 AN-0600 0368 Sompler Firmuat -
7 @ TVIZRT 0wsEAN-0s00 G0 s OverallStatus: Running
The tune file on the instrument is for an El ion source. o g R B 6 .

18  adam.ladak@thermofisher.com | 1-July-2022
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Confident analysis of ultra-trace pesticides \ v - ThermoFisher |
residues in baby food using triple |
quadrupole GC-MS

« Pesticides are commonly used in agriculture to control various pests
during cultivation, storage, and transportation

« To ensure food safety for consumers and protect the environment,
many organizations and countries around the world have
established maximum residue limits (MRLs), which for the majority
of pesticide-commodity combinations are set at the default level of
10 pg/kg.

« the European Union (EU) has established LOD MRLs between 3-8
Mg/kg for specific pesticides prohibited in baby foods.

adam.ladak@thermofisher.com | 1-July-2022



Sample preparation with QUEChERSs

e e
t:gb%/ 10 mL Shake
food ACN (4 min)
\ Lok

20 adam.ladak@thermofisher.com | 1-July-2022

a4 h

Add :
4gr MgSO, (49),
NaCl (19g),
Na,Citrate*2H,0
(19),
Na,Citrate*1,5H,0

(059)
N

Shake
(4 min)

Centrifuge
(4000

rpm,
5 min)

é R

Take 1 mL
supernatant and
add:

MgSO, (750 mg)
PSA (125 mg)

\_ S

Vortex
(30s)

Centrifuge

(4000
rom,

5 min)

ThermoFisher
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-

\

Take 4 mL

supernatant and
acidify with 40 pl of
5% formic acid in

ACN (V/v)

~

/
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t-SRM for improved selectivity

Intensity jcounts|

2.33e : k- B Fluguiconazole Chlorpyrifos
280 N c 2.2¢5
O fal 1.4e5 7
A = o g = 20e5]| RT=25.65; SANTE=Y; As=1.2 1 RT=13.70; SANTE=Y; As=1.0
1.75e = .5 g % 1.865 1'285_2
2 = o = ] - N ®
S o 3 © A 1005 £ o = w
@) o TH (| . S5 600
1.25e !; ¢ ¥ 1.365 8.0e4 ? L|> L|> T
1.0e5 6.064'5
7.50e L 7.5e4 4_064_5
LMMW Wb U‘\U@w o = A 94
2.50e Lu M VLJM M JU = 0.0e0 )
f T T T T T T T T T T \ 0.0e0 1 r 1
8.0 10.0 120 140 16.0 180 200 220 240 26.0 28.0 30.5 i i
3 506 25.45 25.60 T o585 13500  13.60 1380  13.90
.0€07
3.0¢6 = Iprodione Deltamethrin
5 S0 RT=21.81; SANTE=Y; As=1.0 | || JRT=30.09; SANTE=Y; As=0.9
2566_ 4.0e4
] .0e4q — N
2.066': 004 § qg ..g
1 3.0e4 O OO
1.5e6; 3004 | | |
1.066‘5 2.0eH
] 2.0e4
5.0e51 l M | m .
] .0ed
0.06(}5 I L L _J L, m ﬂ NL ] j% ol i 1.0e4
80 100 12.0 140 160 180 200 220 240 260 280 305 bl 00001~
Time [min] It , , X ; ; .
21.60 21.80 22.00 29.89 30.00 30.20 30.29

21  adam.ladak@thermofisher.com | 1-July-2022



Increasing instrument uptime: Assessment of robustness

Consistent results at low levels

Robustness (n=500 matrix injections)

0.60

0.40

lon source cleaning

QTR

Q@ Qe

«««««««r««(«««((«««‘“« «t'(««((«((((é

¢ R R R R e L e el AL RGO

r(rr(««(« WSS COCAEUAGAACIC e e e e e S

~‘(«‘“’.’(’( S .tﬁ"’g‘:ém\’s’{';"( ‘?(Wu(g.(r(‘t(( ((é('&{'(‘(’((((((.(f(".(("((((‘(((((«((((('@ uﬂ(é
G 1

« W @ (((
;(((((((((« (W ( (T
e (S e« S

Normalized peak area
o
)
o

Injection number

o BHC, Alpha (%RSD=7) o Hexachlorobenzene (%RSD=9) o Aldrin (%RSD=6)

Isodrin (%RSD=6) o Triflumizole o Permethrin peak (%RSD=10)

22  adam.ladak@thermofisher.com | 1-July-2022
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Increasing instrument uptime

Consistent results and NeverVent Technology

@ Even when maintenance is performed on the ionization source, the instrument
O produces consistent results at low levels

Maintenance performed to

demonstrated stability after source clean

|
500 injections
|

lon source cleaning

lon source cleaning

Instrument delivering consistent results
again in under 2 hours

@ BHC, Alpha Hexacholorobenzene o Aldrin Isodrin Triflumizole © Permethrin |
(%RSD=T7) (%RSD=0) (%RSD=6) (%RSD=6)  (%RSD=11)  (%RSD=10) |

- = \‘\‘

23  adam.ladak@thermofisher.com | 1-July-2022
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Summary and further information
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Confident analysis of ultra-trace pesticides residues in baby
food using triple quadrupole GC

Authors
Customer’s name', Giulia Riccarding®,
! and Paul Sikock”

'Customer's aff
“Thermao Fisher Scientific, Milan, IT
“Thermo Fisher Scientific.

Hemel Hempstead, UK

Keywords

Pesticides, baby food. gas
chromatography-mass spectrometry,
GC-MS, triple quadrupole,

T50 8610 mass spectrometer,
NewverVant Advancad lonization

lon source (AE]), Trace 1610 GC,

injector, PTV, ALAS 1610

Goal

The aim of thés application note is to demonstrate the performance of the

Therma S ific™ TS0™ 06 iple quadrupole mass spectrometer coupled to the
Thermao tific™ TRACE™ 1610 GC equipped with programmabie temperaturs
waporzing injector for the determination of trace level pesticide residues in baby food.

Introduction

Pesticides are commoeniy used in agriculture to control various pests during cultivation,
storage, and transportation.’ The application of pesticides can result in residues at
detectable concentrations in food. To ensure food safety for consumers and protect
the environment, many organizations and countries around the world have established
maxirmum residue Emits (MRLs), which for the majority of pesticide-commadity
combinations are set at the default level of 10 pg/kg.** However, the European Union
(EU) has established LOD MRLs between 3-8 pg/kg for specific pesticdes: prohibited
in baby foods?

The main challenge of pesticide analysis relates to the sensitivity required to meet strict
ragulatory Emits. Moreover, analytical testing laboratories need to have multiclass,
multiresidue methods that can be applied for the analysis of a large number of diverse
pesticides in a high number of different sample types. These laboratories must also
ensure high sample throughput, fast turnaround, and a low cost of analysis to offer a

competitive service to their customers.

find a download
method 1-click workflow

run, process,
report

adam.ladak@thermofisher.com | 1-July-2022
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Wide linear response and accurate quantitative performance for the
investigated pesticides was obtained with a coefficient of determination
of R?>0.99 and AvCF %RSDs <20 in spiked matrix over a concentration
range of 0.05 to 500 pg/kg.

High recovery (70-120%) and precision (RSD <10%) were demonstrated
for pre-spiked QUEChERS extracts of at 3 pg/kg.

Low instrument detection limits ranging from 6 to 650 fg on column
corresponding to 0.006 to 0.65 ug/kg were achieved. The average
calculated IDL for all compounds was 0.073 ug/kg.
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Analysis of ethylene oxide and 2-chloroethanol 7.
residues in food using GC-MS/MS N 2 T TRy v T

« Ethylene oxide (EO) is a substance of a broad
spectrum of applications including preservation of dry
food

« Upon consumption, ethylene oxide can negatively
affect human health

* Residues of EO and its derivative product 2-
chloroethanol (2CE) must be monitored closely

« High number of notifications published in the Rapid
Alert System for Food and Feed (RASFF)

adam.ladak@thermofisher.com | 1-July-2022
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Ethylene oxide T e

EO and its degradation products

2-bromoethanol

OH
H “\;C C”““H ‘ Cl/\/

H M ~ 8
Ethylene oxide H O /\/

Ethylene glycol

O
\

26  adam.ladak@thermofisher.com | 1-July-2022



Ethylene oxide

EO and its degradation products

Ethylene oxide

Ethylene oxide residue definition in the EU:

+ CI/\/OH

2-chloroethanol

sum of ethylene oxide and 2-chloro-ethanol expressed as ethylene oxide

Reg. (EU) 2015/868

27  adam.ladak@thermofisher.com | 1-July-2022
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. ThermoFisher
Challenges of the analysis

« Low detection limits required: The maximum residue level (MRL)
depends on the commodity, and it ranges from 0.02 to 0.1 mg/kg

« EO s highly volatile:

Poorly retained chromatographically

Unstable and can be lost in vial via evaporation
« EO has a low molecular weight: g
Difficult to determine selective SRMs

e Dry matrices:
Dirty extracts
Interferences can cause over estimation of results

adam.ladak@thermofisher.com | 1-July-2022
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Ethylene oxide

GC MS/MS method

« TRACE 1610 gas chromatograph,

« TSQ 9610 GC triple quadrupole and a Thermo Scientific™
« TriPlus™ RSH autosampler

* TG-624SiIMS (30m x 0.25mm x 1.40um)

GuardGOLD™ Capillary Columns (5m x 0.25mm)

Injector Mass transitions

Oven program

thethent oo No Retention Rate Target value  Hold time Compound CE Transition
Temperature Setings TV Ramp Setings time [min] [*C/min] [*C] [min]
= M- B e 1 oo EtO 20 44 > 14
T ecton 500 2 2.000 0.00 45.0 2.00 =
Opersingmade | St e =2 3 4,100 50.00 150.0 0.00
B ok el @ - 4 16.000 100.00 300.0 10,40 EtO 5 44 -> 29
Splt flow [0 I3 [50.12500ml/min]
Spit ratio [ Enable evaporation phc.:;e & o MNew Row
[ Enable clean phase
T E . StapRun 2CE 5 80 -> 31
Purge flow [5000  }3) [0.500.50.000 mi/min] tw @
@ Post cycle temperature | Mantain ~[& 2 C E 5 8 O 4 3
(O} Display phase program plot _>
) Utilties
@ Vapour volume calculator
Vacuum compensation 3 . (o] — -
S Transfer line 250°C 2CE-d4 5 84 -> 33
GasSaverFlow (500 (&) [5.0..500.0ml/min] Retertion time alignmert tool
Gas savertime 0.00...999.39 min]
o 2CE-d4 5 86 -> 33
° lon source temperature 270 °C
@
)

29
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SenSitiVity Of anaIySis SCIENTIFIC

4504 3 2- EtO_2CE_1micro_1 - Copy #1 integrated] lon = 29.00 1 8e3 ' 2 - EtO_real_samples2 - external #1 integrated] lon = 31.00
: counts counts
4.0e4 | \RT=2.60; 143 7
1.2e3 -|
35e4 44 — 29 80 — 31
1.0e3 -|
3.0e4
|RT=4.59;
8.0e2 4
2.5e4
6.0e2 o
2.0e4 -
4.0e2 -
1.5e4 |
2.0e2 -
1-0e4 1 0.0e0
min
5.0e3 - - = -2.0e2 - -
3.00e3 § 1- EtO_2CE _1fmicro_1 - Copy #1 [manually integrated] 1.200e4 % 1 - EtO_real_samples2 - external #1 [manually integrated] lon = 43.00
counts : counts
1.125e4
275e3 |RT=2.59;
1.000e4
2.50e3 -
—
8.750e3
2.25e3
7.500e3
2.00e3
6.250e3
1.75e3 !
5.000e3 -
1.50e3 |
3.750e3
1.25e3
2.500e3 |
1.00e3
1.250e3
7.50e2 o
min min
60062 T T T T T T T T T 1 0.000e0 ; ; 7 T 7 7 ; T T
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2CE at 0.007 mg/kg

EO at 0.007 mg/kg
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Selectivity in presence of interference

« Most common interfering
compounds is acetaldehyde
o (AA)
g 4-°E5‘E * AA has the same transitions
as EO

* |f chromatographic
separation must be
achieved to prevent
overestimation of the EO
concentration

=
=
w
f
[
L
=

31  adam.ladak@thermofisher.com | 1-July-2022



ThermoFisher

Linearity for the analysis

1100000 - Ethylene oxide R2 = 0.9996 70000 - 2-chloroethanol R2 = 0.9988
counts*min {| counts*min
1000000 - ]
60000 -|
800000 -| 50000 .
600000 - 40000 1
30000 -
400000 -| ]
20000 -
200000 -| ]
10000 -
ol . . . . . molL | ol . . . . .
0.00 1.00 2.00 3.00 4.00 5.00 6.00 0.00 1.00 2.00 3.00 4.00 5.00 6.00

Calibration curve for EO between 0.007 Calibration curve for 2CE between 0.007
mg/kg to 16.5 mg/kg mg/kg to 16.5 mg/kg

32  adam.ladak@thermofisher.com | 1-July-2022



ThermoFisher

Quantification of samples for 2CE

0.14
0.12
0.10
©
=
&)}
£.0.08
c
.0
S
S 0.06
&)
C
/o)
O
0.04
) I I I
0.00
xanthan magnesium safflower magnesium vanilla bean sesame seed Cinammon locust bean gum lemon balm citrus herb
stearate citrate (dried)
m Reference result External calibration Internal standard

Real samples quantitation results. Since no ethylene oxide residue was found, the graphic contains
only 2-chloroethanol results
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Robustness of the analysis

2CE-4D peak area
280

240

200

Peak area
5 3
)

)
)
)
)
)
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o
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o

o

0 50 100 150 200 250
Injection number

Summary of the robustness test. Response of
2CE-4D standard in every 10t injection of the
sequence (total number of injections: 230)

¥

2CE-4D in sesame seed sample; A beginning of the
sequence; B end of the sequence

N
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Summary Of reSUItS SCIENTIFIC

= Chromatography: the chromatographic method provided a very good retention of the analytes and
separation from the matrix interferences

= The quantitation at MRL was easily achieved, even with 1 uL injection volume showing excellent
sensitivity

= The XLXR detector facilitates quantitation in a broad range on concentration showing good
linearity between 0.007 — 16.5 mg/kg in the samples

= Robustness: the system provided stable results during a 3-days long unattended sequence
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TSQ 9610 GC-MS/MS summary

/Class-leading sensitivity \

OFN - RT=2.745 TRACE 1600 GC series

counts
3.5e3

3.0e3
»5es Unique modular injector and detector design
2.0e3 . Easy-to-use touchscreen with real-time instrument
1.5e3 monitoring and video guides
1.0e3
NeverVent technology oo A W .
0.0e0
Available with ExtractaBrite and AEI 200 220 240 260 280 3.00 3.20 3.403.50 Software prOdUCtIVIty tOOIS
Increases instrument uptime 8 x 1 fg on-column OFN injections . Compliant-ready software
vlth %RSD of 4.1%. IDL is 0129 . Instrument health * ! “\
\|

Off -axis ion guide pre-filter R ., _— h

DT
Eliminates the neutral noise = “
L a
e

Evo collision cell XLXR detector as standard
Allows analysis of more compounds . Extended dynamic range (2X more than previous model)
Shortens runtimes without loss of signal . Extended lifetime (7X more than previous model)

N
\
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Stay ahead with Thermo Scientific GC-MS S CHE IR
The TSQ 9610 offer unstoppable confidence and allow you to stay ahead by:

{-3}0 Increasing instrument uptime:

« With NeverVent technology, allowing maintenance to be performed without
interrupting laboratory production:

« Available with the AEI and ExtractaBrite on the TSQ 9610

«  With inherit robustness, producing consistent results at low limits of detection
and extended uptime. | TSQ 9610 GC-MS/MS |

Maximizing sample throughput:

« With the XLXR detector, allowing method consolidation and longer service intervals
increasing throughput

« Standard on all systems

« With inherit robustness, producing consistent results at low limits of detection
and extended uptime.

Providing a rapid ROI:

« With innovative software solutions, including instrument health, compliant
SmartTune and ready-to-implement methods, for quick

system implementation for any laboratory in order to facilitate rapid
revenue generation.

D J
\
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quadrupole GC-MS
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