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Presentation Overview

* GC-Orbitrap Overview

» Updated Functionality for Unknowns

e L. B— =
Identification ———
* Automated library search with retention
Indexing
* New GC-Orbitrap libraries | H

 Variable electron energy (VeV) tuning .
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Thermo Scientific Orbitrap GC-MS Systems: The Technology Inside

3/; e :

-

Thermo Scientific™

Orbitrap mass analyzer
< TRACE™ 1310 GC System

Incredible HRAM performance

> Unique modular injector

Highly regarded Thermo and detector design

Scientific™ Q Exactive™ GC

system platform Rapid heat cycling

Thermo Scientific™ ExtractaBrite ™ lon Source technology
Routine grade robustness &
Patented RF lens

Removable without breaking vacuum
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Thermo Scientific Exactive GC Orbitrap GC-MS System: The Technology Inside

Curved Linear Trap Bent

(C-TRAP) / Flatapole

ExtractaBrite
lon Source

Orbitrap
Mass Analyzer
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Thermo Scientific Q Exactive Orbitrap GC-MS/MS System: The Technology Inside

AQT Quadrupole
(Precursor ion isolation)

/ —

MS/MS fragmentation
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Thermo Scientific Orbitrap GC-MS System Highlights

Resolving Power

Up to 60K
to 120K

Mass Accuracy

Sensitivity

<lppm

ppt

e Maximum selectivity « Every scan

» Fast enough for GC

et

« All concentrations
* In complex matrix
» Across the mass range

» Everyday!

* In full-scan
 High selectivity
 High spectral fidelity

Dynamic Range

>6 orders

» Excellent coverage in
sample profiling

* “Triple quad grade”
guantitation in full-scan
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|dentification Categories - USP General Chapter <1663>

« Tentative: ID consistent with class of molecule only
« Usually achieved by data available from automated library search

« Confident: Evidence for ID precludes all but related structures
« Automated library search
« Confirmation of molecular weight and elemental composition
* Fragmentation behavior by expert interpretation
« NMR/FTIR confirmation can also increase confidence

« Confirmed: Evidence for ID can only be that which is provided
« Automated library search
« Confirmation of molecular weight and elemental composition
* Fragmentation behavior by expert interpretation
« Retention index match to authentic standard
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|dentification Categories - USP general chapter <1663>

« Tentative: ID consistent with class of molecule only
« Usually achieved by data available from automated library search

» Confident: Evidence for ID precludes all but related structures
« Automated library search

« Confirmation of molecular weight and elemental composition
* Fragmentation behavior by expert interpretation
 NMR/FTIR confirmation can also increase confidence

» Confirmed: Evidence for ID can only be that which is provided
[ « Automated library search ]

« Confirmation of molecular weight and elemental composition
* Fragmentation behavior by expert interpretation
* Retention index match to authentic standard

ThermoFisher
SCIENTIFIC



Algorithm for Automated Library Match

Deconvolve TIC

__> 100

Create “clean” spectrum

¥ & B B B8

OCH,

cl
H,CO

Cl

Candidate Compounds

Acquired

o ‘I o ‘4 4 ‘\

Library

Library search

Acqgm/z Fragment ID Theo m/z Mass Error
(ppm)
147.9477 C:ClH,0 147.9477 0.20277
148.9369 CsCI[37]CIHO 148.9369 0.2679
149.9448 |  ¢,CI[37]CIH,0 149.9448 | 0.06602
151.9419 Cs[37]Cl, H,0 151.9418 | 0.72528
154.9895 C;CIH,04 154.9894 0.38712
155.9974 C;ClH50, 155.9973 0.89745
157.9943 C,[37]CIHs0, 157.9943 | 0.25381
159.9479 CsClH,0 159.9477 0.87529
161.9446 | ¢ CI[37]CIH,0 161.9448 | 0.80213
162.9711 C6Cl;H;0 162.9712 0.36816
163.9745 |  C5[13]CClHs0 163.9745 | 0.3342
164.9682 |  C4CI[37]CIHs0 164.9682 | 0.24186
165.9716 CsCCI[37]CIH;0 165.9716 0.02832

Formula confirmation
with HRF scoring
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Thermo Scientific TraceFinder Software Deconvolution Overview

Deconvolution Plugin
s iy
Fample List \'eak List: (118) \'eak Identifications: (2)
2 FIMS + p El Full ms [60.00-800.00 | @~ - X - = #4- || - ¢ d4~ |1l | Score to use: Forward searc -
Component o Dot  HRF
Status Sample name RT - A8 A A
Name Score Matched Compound Formula CAS Prod. Score M+ m/z Empirical M+ Library Calculated RI  Library RI
» | E1-QC6-splitless-pulsed-pri | | |5-Aminovaleric aci.. 137 99 | L-Glutamic acid, 3TMS |C14H33NO4Si3 15985-07-6| 962 99.2607 | 363.171189 363.171143 | gc-orbitrap metabolomics library 1612 1614
E 2-Oxoglutaric acid, .. 13‘89_E 929 N-Methyl-Aspartic acid,... C14H33N04Si3 660 09.2607 363.171189 363171143 gc-orbitrap metabolomics library 1612 1592
Diethyl Phthalate 14.1p =
el L-Glutamic acid, 3T... |14.4
i\c?msmo:Ndate: t?;:@sg[)g)[(?;[_):ﬂ(:}[[ j Xylulose IMOX, 4T.. 146
nstrumentMame type: active G| .
Inst ID: Exactive Series slot #1 4—am|nO—N—bu_tyIac... 14.6¢
InstrumentMame method: C:\Tracel 4-hydroxyproline, 2.
Extracted Ions
Normalized \
Component spectrum
BP: 246 133387 @ 2 06E+008 100
2.00E+008
a0
1.50E+008
1.00E+008 60
5.00E+007 40
0.00E+000 3
14273705 14338410 14405115 14470820 14.536525  14.602230 < 20
=}
[ =
K = y g 0 M 1 S T A 1 [T 1 I vl | |4 m .” | ) |
@ Q W- 5
- [l
Active mijsured Area Height FragmentID Theo m/z dilil 40
|>_ 246133987 | 363947472 206255713 | C(12)10 Si(2... 246.1340.. |0 -60
128.088974 123999729 71638086 C(12)6 Si(28.. 128.0890.. (32
73.046799 | 115109931 69195840 | C(12)3 Si(28... | 73.046803 |0 &0
156.083878 82294445 47640886 C(12)7 Si(28.. 156.0839.. 02 100
230.102707 77315854 44806130 | C(12)9 Si(28.. 230.1027.. |0 55.000000 121.425445 183.85885% 246.288348 308.717798 371147247
147.065552 68580708 39741462 C(12)5 Si(28.. 147.0655.. O )
i [l 149.044815 56083392 331RIBAT I CANA SI(P8.. 1 149.0448.. 0.7\ Library spectrum
€ [Tl »
ThermoFisher
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GC-Orbitrap Metabolomics Library

* Over 800 unigue metabolites

* Majority with Methoxyamine/MSTFA
derivatization

 High resolution, high mass accuracy spectra
acquired at 60,000 RP (m/z 200)

» Contains Kovats retention indices

e Can be used in combination with existing unit
mass libraries

Toxicants
Pyrans  Flavonoids
Pteridinesthiazoles Sugars
Quinones  Mucleotides co-factors
B Carboxylic acids Isocoumarans Azoles  Sugaracids

B Amino acid Glycerophospholipids Sugaralcohols

B Steroids and metabolites Hormones Polyprenylbenzoquinones
Amides Urea & Derivatives Drugsmetabclites
W Carbohydrates Carotenoids ketones Fattyalcohols

B Fatty acids Amino glycerides  Quinolines
B FAME Sterols

Ethers
W Cthers

B Nucleosides
B Amines
W Terpenes

B Alcohols

>800
Metabolites

’ar'

B Aldehydes

B Vitamins

M Esters
Phenols

B Alkaloids
Indoles
Neurotransmiters

Phosphosugars
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Orbitrap GC-MS Contaminants Library

* Fast start-up of screening and quantitation applications

 Thermo Scientific” TraceFinder” Compound Database
>700 food and environmental contaminants

 HRAM Spectral Library of over 700 food and Eood pnd Enrmomenis

Contaminants Library

environmental contaminants For Otoirap GC-MS Systems

 User guide detailing how to install and make custom
enhancements to library

« Compound classes V1.

» Pesticides, PAHSs, PCBs,Dioxins and Furans. Flame
Retardants
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Example Unknown Peak Detection and Identification

Deconvolution Plugin

View Help
ample List
2 FTMS + p EL Full ms [60.00-800.00] | - - X - =F 4 - k- & #4- |l | Score to use: Forward searc -
Status Sample name Ec;mgonent RT i Score Matched Compound Formula CAS Erc;td. ?cfre ~ M+ m/z Empirical M+ Library Calculated R  Library RI
» | E1-QC6-splitless-pulsed-orl | | 5-Aminovalericaci.. 11378 |, 99 | L-Glutamic acid, 3TMS | C14H33NO4Si3 15985-07-6] 962 99.2607 | |63.171189 363.171143 | ge-orbitrap metabolomics library 1612 1614
[| | 2-Oxoglutaricacid, .. | 1389 [} 929 N-Methyl-Aspartic acid,.. C14H33NO4Si3 Pm—mm'r 363171189 363.171143 “OCOTOIraD MEtaDoToMICE OTary 1612 1592

Diethyl Phthalate  14.16/= |
» | L-Glutamic acid, 3T... |1443

Xylose IMOX 4T.. 1463 Strong spectral library match and HRF score

4-amino-N-butylac.. | 1464

| e
Acquisition date: 7/26/2017 10:32:( »
[nstrumentName type:Q Exactive G|§|
[nst ID: Exactive Series slot #1

InstrumentMame method: C\Tracel ~ 4-hydroxyproline, 2.. | 14.83 .

MNormalized
Component spectrum
BP: 246133887 @ 2 06E-+008 100
2.00E+008
80
1.50E+008
1.00E+008 60
5.00E+007 40
0.00E+000 @
14273705 14339410 14405115 14.470820 14.536525  14.602230 g 2
— |: § 0 M 1 S T A 1 [T 1 I vl | |4 m .” | ) |
=
@9 d T
Fs o
Active Measured Area Height FragmentID Theo m/z Milil 40
m/z (p
[ 246133987 | 363947472| 206255713 | C(12)10 Si(2.. 246.1340.. (0.0 0
128088974 123999729 71638086 C(12)6 Si(28.. 128.0890.. 02
73046799 | 115109931 69195840 | C(12)3 Si(28.. 73.046803 |0.0 &0
156083878 82294445 47640886 C(12)7 Si(28.. 156.0838.. 02 00
230102707 |  77315854| 44806130 C(12)9 Si(28.. 230.1027.. 0.0 59.000000 121.429449 183.858899 246.288348 308.717798 371.147247
147065552 68580708 39741462 C(12)5 Si(28.. 147.0655.. 02 _
| ] 149.044815 | 56083397 33163537 | C1294 Si(78.. 149.0448. (02~ Library spectrum
4 I 3
ThermoFisher

SCIENTIFIC



|dentification Categories - USP General Chapter <1663>

« Tentative: ID consistent with class of molecule only
« Usually achieved by data available from automated library search

« Confident: Evidence for ID precludes all but related structures
« Automated library search
« Confirmation of molecular weight and elemental composition
* Fragmentation behavior by expert interpretation
« NMR/FTIR confirmation can also increase confidence

« Confirmed: Evidence for ID can only be that which is provided
« Automated library search
« Confirmation of molecular weight and elemental composition

« Fragmentation behavior by expert interpretation
» Retention index match to authentic standard
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Retention Indexing Background

RT: 859 -11.57 SM: 5B

B 10.62
] Hydrocarbon Standard cl
80—

60|

Gt

20_: /\
0]

Relative Abundance

100, 11.00
.1 Unknown Sample Heptanoic Acid
- RT =10.08 min
60
§ 10.13
407 9.50 10.78
] 9.74
20 9.04 9.14 9.60 10.96
18.60 8.86 v 922 947 978 9.9 10.19 1036 1040 10,58 10.91 1147 13 1142
0_||||||||\|||||||||||||\|||||||||||||\||||||||||\||||||||||||
8.6 8.8 9.0 9.2 9.4 9.6 0.8 100 102 104 106 108 110 112 114
Time (min)

Retention Index (measured) = 1164 @
Heptatonic Acid Retention Index (library) = 1169

RT(Unk) — RT(C1) 10.08 min — 9.10 min

RI = 100x(C1 ] d) =
x(C1+ RT(C2) — RT(CD) ) RI(Heptanoic Acid) = 100x(11 + 10.62 7in — 910 min)
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Example of Implementation of Rl Scoring

Companent spectrum
Component spectrum

&

% of | [ [ H [ t ; 2: | ! ] I
1-phenyl-1,2-propanediol benzyl alcohol
Spectral scores nearly identical Retention index clearly indicates benzyl alcohol
— — —_—
HRF Calculated Library
Scnre. Matched Compound | Formula | Sl | Score - | RI
: 96 Benzyl alcohol | C7THEO | B?Bl 994017 1038 |
| >l 96.1 1.2-Propanediol* 1-phenyl- C'BHlZOZ 1| 814_ 99.4017 1038_
958 N-Corgbojhcine pnir. | CIBHITNGOT | 796 %95983 108 NA  NA NA
95.5 | L-Arginine, N2- [{phenylmet.., |C14H20N404 || 782 99.5983 | 1038 N/A | N/A | N/A |
| 954 12-Ethanediol, 12-dipheny.. C14H1402 781 994017 1038 N/A N/A N/A
L 951 26 Pwldrnedlcarboxaldehy C19H19N?D | _?62 99 5933 l{BB N,a"A N,.I’A N,r‘A -
9¢.3 N-mN-m-Dl -cbz-L-arginine __CHHZEN#OE || 45| 99.5933| 1038 N/A MN/A N/A '
94.8 | o-Cresol (C7THBO || 749 99.4017 | 1038 | N/A | N/A | N/A |
946 Ethyl (S)-(+)-mandelate C10H1203 ?40_' 99401?' 103__8_.; MIA; N/A N{A!
946 N-carbobenzyloxy-I-tyrosyl.. | C22H26N206 || 738 99.5983 10381 NAL WAL WAL
_ 946 PhenuF 3-meﬂ1y| ____C?H&D ._739] 99401? 1038 1075 37 3.&! -

ThermoFisher
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Example Unknown Peak Detection and Identification

Deconvolution Plugin

View Help
ample List
2 FTMS + p EL Full ms [60.00-800.00] | - |- X - & #4 5 - ] d4- |l] | Score to use: Forward searc - ~
Status Sample name Ec;mgonent RT i Score Matched Compound Formula CAS Erc;td. ?cfre ~ M+ m/z Empirical M+ Library Calculated RI  Library RI
» | E1-QC6-splitless-pulsed-orl | | 5-Aminovalericaci.. 11378 |, 99 | L-Glutamic acid, 3TMS |C14H33NO4Si3 15985-07-6| 962 99.2607 | 363.171189 363.171143 | gc-orbitrap metabolomics librarly 1612 1614
[| | 2-Oxoglutaricacid, .. | 1389 [} 929 N-Methyl-Aspartic acid,.. C14H33NO4Si3 660 99.2607 363171189 363171143 gc-orbitrap metabolomics library ToIZ =7

Diethyl Phthalate  14.16/= |
» | L-Glutamic acid, 3T... |1443

Xylose IMOX 4T.. 1463 Also strong match with library retention index

4-amino-N-butylac.. | 1464

| e
Acquisition date: 7/26/2017 10:32:( »
[nstrumentName type:Q Exactive G|§|
[nst ID: Exactive Series slot #1

InstrumentMame method: C\Tracel ~ 4-hydroxyproline, 2.. | 14.83 .

MNormalized
Component spectrum
BP: 246133887 @ 2 06E-+008 100
2.00E+008
80
1.50E+008
1.00E+008 60
5.00E+007 40
0.00E+000 @
14273705 14339410 14405115 14.470820 14.536525  14.602230 g 2
— |: § 0 M 1 S T A 1 [T 1 I vl | |4 m .” | ) |
=
@9 d T
Fs o
Active Measured Area Height FragmentID Theo m/z Milil 40
m/z (p
[ 246133987 | 363947472| 206255713 | C(12)10 Si(2.. 246.1340.. (0.0 0
128088974 123999729 71638086 C(12)6 Si(28.. 128.0890.. 02
73046799 | 115109931 69195840 | C(12)3 Si(28.. 73.046803 |0.0 &0
156083878 82294445 47640886 C(12)7 Si(28.. 156.0838.. 02 00
230102707 |  77315854| 44806130 C(12)9 Si(28.. 230.1027.. 0.0 59.000000 121.429449 183.858899 246.288348 308.717798 371.147247
147065552 68580708 39741462 C(12)5 Si(28.. 147.0655.. 02 _
| ] 149.044815 | 56083397 33163537 | C1294 Si(78.. 149.0448. (02~ Library spectrum
4 I 3
ThermoFisher
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|dentification Categories - USP General Chapter <1663>

« Tentative: ID consistent with class of molecule only
« Usually achieved by data available from automated library search

« Confident: Evidence for ID precludes all but related structures

« Automated library search
« Confirmation of molecular weight and elemental composition ]

* Fragmentation behavior by expert interpretation
 NMR/FTIR confirmation can also increase confidence

« Confirmed: Evidence for ID can only be that which is provided
« Automated library search

« Confirmation of molecular weight and elemental composition

* Fragmentation behavior by expert interpretation
* Retention index match to authentic standard

ThermoFisher
SCIENTIFIC



Reasons of Elemental Formula Elucidation

* Increase confidence of library hit * First step in determining true unknown

C13 H31 N 04 5i3 as M+HI+1
Component spectrum
1 3018338
100 07 T
g
80 2 30 4
£
60 2
2 20 4
=
40 3
5
- 10 1
= 2 ; ; y o A
5 mz: 228999207 37619482 390.19522
= Ml IHE- IM+CIHE
g C5SyH oNO4P ' Fa . [MsC2HE}+1 [MsC3HE}1
I e T L | : : : . :
@ 350 360 370 380 390
= fiig
< 20
o
FISh Coverage: 14 Direct, 6 Unmatched, 3 Skipped
&0 900 4
800 4
-80 700 b
g pa
< 600 4 o
-100 z e
55 049651 90.039450 125029389 160.019329 195.009268 229999207 3 500 4 171.04729 L0 . F' "E
8 -3 C7H1103 Si [M-elet Bl j o
= 400 4 0’" P by
Library spectrum = 300 146.06345 218.10278 A
g C5H12N 02 Si [M-ele1 C8 H20 N 02 Si2 [M-¢]+1
— 200 4 : u 350.16345
{ 10007 “assoer poid 2 T s C13H32 N 04 513 [MeH]+1
9o e = 03‘9 188. 1232 T C10H22 N 03 Si2 [M-e}+1
100 250 300 350
miz
ThermoFisher
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Molecular lon Confirmation of Library Search

Deconvolution Plugin

View Help
ample List
2 FTMS + p EL Full ms [60.00-800.00] | - - X - =F 4 - k- & #4- |l | Score to use: Forward searc -
Status Sample name Ec;mgonent RT i Score Matched Compound Formula CAS Erc;td. ?cfre ~ M+ m/z Empirical M+ Library Calculated RI  Library RI
» | E1-QC6-splitless-pulsed-orl | | 5-Aminovalericaci.. 11378 |, 99 | L-Glutamic acid, 3TMS |C14H33NO4Si3 15985-07-6| 962 99.26(7 | 363.171189 363.171143 | fjc-orbitrap metabolomics library 1612 1614
[| | 2-Oxoglutaricacid, .. | 1389 [} 929 N-Methyl-Aspartic acid,.. C14H33NO4Si3 660 99,260/ T6II 1159 oS/ 1103 gc-orbitrap metabolomics library 1612 1592

Diethyl Phthalate  14.16/= |
» | L-Glutamic acid, 3T... |1443

Xylose IMOX 4T.. 1463 Theoretical mass matches actual by Am/z=0.13 ppm

4-amino-N-butylac.. | 1464

| e
Acquisition date: 7/26/2017 10:32:( »
[nstrumentName type:Q Exactive G|§|
[nst ID: Exactive Series slot #1

InstrumentMame method: C\Tracel ~ 4-hydroxyproline, 2.. | 14.83 .

MNormalized
Component spectrum
BP: 246133887 @ 2 06E-+008 100
2.00E+008
80
1.50E+008
1.00E+008 60
5.00E+007 40
0.00E+000 @
14273705 14339410 14405115 14.470820 14.536525  14.602230 g 2
— |: § 0 M 1 S T A 1 [T 1 I vl | |4 m .” | ) |
=
@9 d T
Fs o
Active Measured Area Height FragmentID Theo m/z Milil 40
m/z (p
[ 246133987 | 363947472| 206255713 | C(12)10 Si(2.. 246.1340.. (0.0 0
128088974 123999729 71638086 C(12)6 Si(28.. 128.0890.. 02
73046799 | 115109931 69195840 | C(12)3 Si(28.. 73.046803 |0.0 &0
156083878 82294445 47640886 C(12)7 Si(28.. 156.0838.. 02 00
230102707 |  77315854| 44806130 C(12)9 Si(28.. 230.1027.. 0.0 59.000000 121.429449 183.858899 246.288348 308.717798 371.147247
147065552 68580708 39741462 C(12)5 Si(28.. 147.0655.. 02 _
| ] 149.044815 | 56083397 33163537 | C1294 Si(78.. 149.0448. (02~ Library spectrum
4 I 3
ThermoFisher
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Variable Electron Energy Tuning (VeV)

¥ Instrument Control

Electren energy
0205 miz | | 0[] ev

| 0.0 %

£

Elements

¥

E AutoTune
Preset defaults Done.
Optimize Repeller voltage * [V) 12.5 - 13.1
Optimize Source offset voltage * (V) 4.0 —-53
Optimize Lens 2 voltage * (V) 0.5 =0.75
Optimize Lens 1 voltage * (V) 49.5 - 49.5
Optimize Lens 3 voltage * (V) 21.75 - 20.0
Optimize Electron lens voltage * (V)  2017-01-06 08:29
Optimize Emission current ™ (uA) 2017-01-06 08:29

O0dEEEEO N

Set electron energy and tune

ll-Spectrum
Be Q@) BT

Scan: #5720 pS:1 IT:77.7 NL:7.75E6
Type: FTMS + p E Full ms [400.00-550.00]

100 501.970
80 4
3
@
o
c
S 60
= i
=
o
o
@
2
w 40 - i
s 413.0| Q Exactive GC S5
l-”_“‘-I Q Exactive GC:
20 1 WY Autotune done. Signal increased by 48 %.
502973
401.976
5 -415.984 || oK ||| 475072 503977, 513970 525969514974
g I T I T
400 = = /480 500 520 540
miz

Robust tuning down to near the ionization potential of FC43

ThermoFisher
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Boosting Molecular lon of Kynurenine with VeV

47079

oy Oy Mz iy yus i TS
100: umsru e 3 v :‘1}? H'IZH
218.0999 ML 1.20E10 453 il 155 0025 ooy
CizHig ON Si Kynurenine-3ThS- BE I
0.3474 ppm T0ev-0245929 RT: . || ]
1003 7 V 1932 AV 1T FTMS
903 +p EIFull ms = I
20 102.0837 [50.0000-550.0000] n I| \
2 0] Cio H1a O N Si ™ |
s 3 -0.1769 ppm & [ 1
E 803 73.0468 . 3 J |
2 503 CzHszSi £ . [
s 3 -0.0047 ppm 118.0651 174.0733 232 1182 307.1656 i I
= 403 Cs HaN CrgHiz N Si : : CssHar O N2 Siz 3 [
B 103 00986 pom 147.0656  -0.0950 ppm CaHzz Oz M Siz ~0.0851 ppm s
w o3 850420 - P™ CsHis 08I -0.1181 pom ' o |
20; G Hs N Si ~0.0276 ppm 2641235 ) 3341288 4242029 3 |
103 10,0144 ppm ‘ ‘ CizHzz O N 3iz CieHza O3 N Siz Cqg Has O3 Mz Sis o
3 || f( | | I Lul || d‘l M AL | m ll 0'030? Pem | L L _0'1§~g-5 pem 0.0264 ppm . {
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1 T T T T T T T T LI | T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 5 |
50 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 4&0 420 440 , 460 20 | |
miz 15 J |
1
10 I |
& I_'f I\
/ ‘\
T ¥ T s
CuyHupO3N; 81y Kymnaanirg-3T W3-
00 02700 porm 10evBES RT. 132
AV AT FTMS « p Bl
95 F:uolc:l“uowuwl
003
424 2029 ML 1.82E9 5 |
C1s Has 02 Mz Siz Kynurenine-3Th S- LS
100 0.2780 ppm 10ev#5205 RT:19.32 =]
3 1 eV AV 1T:FTMS + pEl
903 Full ms od
E [50.0000-550.0000] s
803
= Lok |
703 307.1656 s
60% CisHzr O N2 Sip =03
503 0.0208 ppm 5]
403 “3 f
= 153
3 c EHS'O%gi si 3341290 ]
203 73.0465 145.0764 192.0838 :210;% 2621133 CisHze OzN Siz o f
103 CzHsSi CsHs Nz CroHqqONSI LRSI PRM C13H 1502 Nz i 0.3148 ppm
3 -38239ppm 0.3822 ppm -0.5237 ppm | 0.1713 ppm | L . e
0 |||||||||||||||||||||||||||||||||'|||||||||'|||||||||||i|||||||||||||||||||| T T T T T T 15 \
60 80 100 120 140 160 180 200 220 240 260 280 300 320 40 360 380 400 420 440 460 103 \
mz s N,
I, .
an T P
.
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Molecular Formula Confirmation of Propyl Paraben with Chemical lonization

100+ = 121.0284 .
. [M+H]
o
g 807 138 0312
o 60- 181.0855
§ ] N CuwHi0:z
2 407 :
‘o ] 85
S 207 111.0441 -
75
. 65.0386  93.0336 \ | /151.0390  180.0781 70
; ! ; ! ! 85
100- 139.0389 >
’ g 55
80— PC| é ig
] 2 40
ED_ 35
— +
. - [M+C2H5] [|\/|"'C3H5]+
40 181.0857 - [
| 121.0283 . 209.1163 221.1167
20 950491 167 0701 o ) | CizHi70z2) | CiaH7 02
[]: EQ.DﬁQ_BH 81 0”98 1[!]’_[':!49‘1 1, II| 153 0545 | ’ =% 10 195 200 w D T e e
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Automated CI Detection in Thermo Scientific Compound Discoverer Software
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Extractable &Leachable Example of Utility of HRAM

* No reference spectrum found in

NIST library

* |dentified as 2, 6-di-tert-butyl-r-
(prop-1-en-1-yl) phenol in
literature — C,,H,;O

« Accurate mass analysis on
Thermo Scientific™ Exactive™
GC revealed this was incorrect
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Structural Elucidation of Unknown Rubber Oligomer
Note: Data is from GC-Triple Quad

Thermo Scientific™
Mass Frontier™ Software
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Presentation Summary

« HRAM GC-MS allows for more confident )
identification
 Allows formula confirmation of library hits -
» Essential for identification without reference spectrum

* New GC-Orbtrap functionality facilitates unknown ID E

» Retention Indexing added to automated library
search

* New metabolomics library
* VeV tuning increases molecular ion in El
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