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Ouvutline

e Samples

Glaucus gull (Larus hyperboreus) liver extracts |
inhabiting Svalbard islands |

LECO EMPOWERING RESULTS



Sample preparation

o
Ouvutline
10 g sample
e Homogenization (Dry Na,SO,)
* Shaki d ult ic bath
¢ ngples aking and ultrasonic ba

*Lipid freezeout
* GPC/SEC chromatography
Clean-up = *Chromatography On Florisil

* Non-polar (10% DCM/n-Hex)
e Polar (10% MeOH/DCM)

&«
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Outline GCxGC & HR-TOFMS parameters

GC Agilent 8890
Injection Inj. Temp.: 250 °C; splitless (purge time 120 s)
GCxGC columns: D: Rxi-5SilMS, 30 m x 0.25 mm i.d. x 0.25 ym coating
2D: Rxi-17SilMS, 0.6 m x 0.25 mm i.d. x 0.25 um coating
Carrier Gas He 1.20 mL/min
° |nS1TU menTOﬂOn Oven Program 70 °C (2 min), ramp 10 °C/min to 340 °C, (12 min)
Secondary Oven + 5°C
—  GCxGC-HR-TOFMS Modulator +15 °C (relative to the secondary oven temperature)

Modulation Period | Variable (2s, 3.2s and 6s)
Transfer line 330 °C
MS LECO Pegasus® HRT+4D
lon source MMS with EI/PCI/ECNI
lon Source Temp 250 °C (El); 180°C (ECNI)

C1 Reagent Gas nlet Mass Range 40-1000 m/z

P~1 mbar P~10% mbar Acquisition Rate 150 spectra/s

Low Pressure

Rchtor \
IInTransfeane nzion crameer M MUITIPlE iONizations, same ion source
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O U" N e lonization: El
Resolution: 25000

Masses: TIC

ﬂ compounds in sample (/‘_\
Alfonsable compouncs Start from targets to

extactalnrichal understand the
— coverage of the
i compound domain

Screening
method

All separable compounds
by chromatography

e Results

Hollender et al. Environmental Sciences Europe (2023) 35:75

| - (Q‘_"’.o \: PC Bs
qo  (@apBi0 10 93 - Toxaphenes
e © 0 @8 G5eYYes 0 |

|

1500

Method optimization using BDEs, PCBs and Toxaphenes stds
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Results

Masses: TIC

Masses: TIC Peak True - sample "*Data012_2D_LH1", Di-isononyl phthlate, at 1533.13 s, 1.526 s, Area (Abund

POPs Target area

149.02328

I. Demonstrate
the benefits of

| GCxGC for
e . Target/Target
Hydrocarbons DINP (Phthalate) e |8 ® Library score Sfreén,-ng
1000 1500 o 896/1 OOO
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Sample: LH1
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Results (NTS)

Masses: TIC I. Demonstrate
Peak True - sample "*Data012_2D_LH1", p,p'-DDE, at 1202.8 s fhe beneflfs Of
, 1.764 s, Area (Abundance)
GCxGC for

| - 245.?/999|2V| e Masses: Quant - BPI(245.999925+3ppm) N on-

1 2§ Target/Target

18 < l screening

. nTu. \l/ i

| T

T T
- Similarity: 942 - Library: replib - p,p'-DDE, Abunda

2. The role of
HR-TOFMS and
different
ionization
modes in Non
target Analysis
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Level of Confidence

f Example

Identification confidence

Level 1: Confirmed structure "
by reference standard MS, MS?, RT, Reference Std.

Level 2: Probable structure
a) by library spectrum match
b) by diagnostic evidence

Minimum data requirements\\

MS, MS?, Library MS?
MS, MS?, Exp. data

_J

structure, substituent, class

B I
| | { Level 3: Tentative candidate(s)
i \ wo; |

1

MS, MS?, Exp. data

MS

A RI < 50 (46) [V] w0

Reverse similarity
search > 600 (934)

Results

Pure (El) spectra results in better
database matches and thus few initial

steps can be neglected
(i.e. Levels 3-5)

/Environ. Sci. Technol., 48, 2014, 2097-2098.

¢

Leval 2: Probable Structure or Close Isomer Cst
CsF;

—

N T

A Rl < 50 or 1.5% RSI > 600 RHRMF > 75%, or

exact mass match /

Exact mass match
(MA = 0.80 ppm)

LECO

Peak True - sample "*Data012_2D_LH1", p,p-DDE, at 1202.8 s
, 1.764 s, Area (Abundance)
245.99992
~N et +
1z gl M
600 {1 2 <9
1 o S
§ 300 T \l/ J o
ﬁ 0 |I.I [N Il . lI T T T T
Library Hit - Similarity: 942 - Library: replib - p,p'-DDE, Abunda
nce
1
Lo -
¢ p,p-DDE
1000 7 Y ®
I 800 1 © ¥
600 T n N
- 4
400 1 o 210
200 N 2
Al [}
0 _.Lll““ |
T T T T T T
M/Z 100 200 300 400 500 600 700

Exposome, 25, 2022, osac007
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Results

Excerpt list of tentatively identified — El Data

SSA

Name

PCB 28+31

R.T. (s)

1028.63, 1.764

Retention
Index

1903.3

Lib. RI

1894 + 5(8)

Similarity

216

Formula

CI12H7CI3

Quant S/N

677

Mass
Accuracy

-0.51

Expected lon m/z

255.96078

Observed lon
m/z

|

255.96065

PCB 42

1068.67, 1.750

1970

1972 £ 14(¢)

906

C12HéCl4

57

0.04

289.92181

289.92182

PCB 41

1078.68, 1.757

1986.7

1988 = 15(6

880

C12Hé6Cl4

443

-0.03

289.92181

289.9218

PCB 58 1134.73,1.778 2085.7 2082 + 2(3) 889 C12HéCl4 986 -0.67 289.92181 289.92162
PCB 56 1144.74,1.785 2094+ 17(6 C12Hé6Cl4 289.92181 289.92189
PCB-87 1162.76,1.736 2138.5 2162+ 2(7) 813 CI12H5CI5 118 -0.7 323.88284 323.88261
PCB 82 1176.78, 1.750 2184 £ 5(6 C12H5CI5 -0.03 323.88284 323.88283
PCB 123 1206.81, 1.841 2223.1 2207 = 3(3) 835 CI12H5CI5 941 -1.43 323.88284 323.88238
PCB 107 1212.81, 1.834 2234.6 2218 +£19(2) 852 CI12H5CI5 541 0.57 323.88284 323.88303
1,1'-Biphenyl, 2,3',4,4',5- 1240.84, 1.785 2259 £ 18(15 C12H5CI5 323.88284 323.88293
PCB 161 1264.86, 1.743 2337.5 2337 £ 1(3) 216 CI12H4Cl6 | 10443 0.41 357.84387 357.84401
PCB-128 1278.88, 1.799 2366.7 2387 = 15(7) 836 C12H4Clé 103 -1.32 357.84387 357.8434
2,'3,4',6-Te’rrc1bromodiihenil ether 1372.97,2.051 2565.2 848 |C12H6Br40O 445 0.14 481.71466 481.71473
PCB 196 1465.06, 1.827 2781 2553 £ 1(2) 929 C12H2CI8 3477 -3.33 425.76592 425.76451
PCB 206 1503.1, 1.834 2871.4 2762 + 24(6) 796 CI12HCI? 450 -2.75 459.72695 459.72569
Decachlorobiphenyl 1535.13, 1.827 2952.6 2794 + 6(6) 783 C12ClI10 327 =3 493.68798 493.6865

LECO
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Results
ECNI-GCxGC-HRMS in addition to GCxGC EI-HRMS?2

Masses: TIC

Level of Confidence —r

Aﬂmpk’ Identification confidence Minimum data requiremenh

Confirmed structure = f
by reference standard MS, MS?, RT, ReferenceStd.

Level 2: Probable structure
e a) by library spectrum match MS, MS?, Library MS?
b) by diagnostic evidence MS, MS?, Exp. data

5
92539 1338

El

MS, MS?, Exp. data

“Data024_Mix_all_NCI_40-1000_180C"

Level 3: Tentative candidate(s)
structure, substituent, class

o

LC5H5N304_E { Level 4: Unequivocal molecular formula  MS isotope/adduct

=

\ I'_iéi_(;?_s_ﬂ { Level 5: Exact mass of interest MS
| R ———

Environ. Sci. Technol., 48, 2014, 2097-2098.
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ldentification via ECNI

232.83 s, 1.890 s, Area (Counts)
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s-chloromethyl-4-dichloromethyl-tri-cyclo[2.2.1.0 2,6]heptane, at 1

El

<306.91890

«—

Library Hit - Similarity: 601 - Library: mainlib - Toxaphene 32, Abundan
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Library spectrum

Peak True - sample "Data026_LH1_NCI_40-1000_180C", C10H11CI6, at

1233 s, 1.883 s, Area (Counts)

6ed
5e4 A
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3e4 A
2e4 A

le4 A

C10H10C|6
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ldentification via ECNI
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ldentification via ECNI

United States
Environmental Protection
Agency

wEPA

Environmental Topics Laws & Regulations

CompTox Chemicals Dashboard v2.4.1

Home

About EPA

Search ~

Lists ~ About ~ Tools -

Search EPA.gov Q

Submit Comments

Search Results

Searched for MS Ready Formula(e): C10CIEH10.

ﬂ Search Results w

SEND 5 TO BATCH SEARCH || TFLTER 1 -

Showing 5 of 5 chemicals

Filtering out chemicals that are: Multicomponent

Search all data b Q ‘

v
o

@cory URL @ & EXPORT - B PREFERRED VIEW - E @

ToxCast
C] =  Structure DTXSID LT =  Preferred Name LT CASRN LT Qc Level LT Mono. Mass LT Mol. Formula LT
2 Active LT Total LT % Active LT
||| | v 11 | viL_] v | IRl | vl | vl | vl
u]
D Hexachlorocampheng (Parlar 15) NOCAS_874052 2 335.891367 @
C
5 Toxaphenes
c, = DTASIDsUs 740
E] . Hexachlorocamphene (Parlar 11) NOCAS_874054 2 339.891367
L'_ = :ﬁ.
) Hexachlorocamphene (Parlar 11)
E
C 2
% 3,3,6-Trichloro-4,7,7-tris(chlaramethyl)bicyclo[2. 64618-64-0 2 339891367
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Conclusions

e GCxGC- Is a powerful “discovery” tool thanks to the improved
separation capabilities and structured contour plots. Patterns of elution
help the identification process

-HRTOFMS helps to complete the “story” thanks to the accurate
mass information and complementarity of El / ECNI ionization modes.

e The information gained from these samples will help to understand better
the environmental exposure and potential threats to these avian species
and their habitats in this sensitive Arctic region.

LECO EMPOWERING RESULTS



UNVEILING INNOVATION: . o Beer Analytical Tasting Event

. [! i Join Us for a Taste of What's to Sgww -
e R T { 6 pm “Salle des Professeurs”

‘x.";

¥ =R i
fi | AT OUR EXCLUSIVE BEER TASTING EVENT i ..
r : :

ll=
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