
Annex A
Experimental data of chemical features identified 

in the blubber of the stranded killer whale



1143

240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIC 729.6231±0.005 +All MS

1142
240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIC 647.6988±0.005 +All MS
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2007

240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIM 729.6231±0.005 1+ All MS, 41.89-41.98 min

2009240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIM 647.6993±0.005 1+ All MS, 41.89-41.98 min
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C12H4Br6O1011

240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIC 721.4387±0.005 +All MS

1010
240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIC 643.5294±0.005 +All MS
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Ion mobility spectrum

MI
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240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIM 721.4412±0.005 1+ All MS, 39.9-40.0 min
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961

1010

240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIC 721.4387±0.005 +All MS

960
240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIC 643.5294±0.005 +All MS
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184.6 Å2

Ion mobility spectra
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2017

240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIM 721.4410±0.005 +All MS, 39.50-39.56 min

2018

240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIM 722.4458±0.005 +All MS, 39.50-39.56 min

240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIM 643.5294±0.005 +All MS, 39.50-39.56 min
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240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIC 705.4450±0.005 +All MS
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184.7 Å2

Ion mobility spectrum

MI

Tandem mass spectrum
/

2026
240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIM 705.4457±0.005 1+ All MS, 38.90-38.97 min
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240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIC 705.4450±0.005 +All MS
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181.3 Å2
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240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIM 705.4450±0.005 1+ All MS, 37.66-37.74 min
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240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIC 703.5525±0.005 +All MS

0

250

500

750

1000

1250

1500

Intens.

38.8 38.9 39.0 39.1 39.2 39.3 39.4 39.5 Time [min]

C14H8Br6O3



190.9 Å2
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240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIC 699.4501±0.005 +All MS

817

240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIC 618.5342±0.005 +All MS
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180.6 Å2

Ion mobility spectra

MI

Tandem mass spectrum
2034

240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIM 697.4521±0.005 1+ All MS, 35.84-35.92 min
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240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIM 698.4594±0.005 1+ All MS, 35.84-35.92 min
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240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIM 618.5343±0.005 1+ All MS, 35.84-35.92 min

0.0

0.2

0.4

0.6

0.8

4x10
Intens.

0

1000

2000

3000

0

1000

2000

3000

0.82 0.84 0.86 0.88 0.90 Mobility, 1/K!  [V·s/cm²]

MI

F1

[M]+.

[M+H]+

697.4521
2032. +MS, 35.9min, 1/K₀=0.882

377.7842

458.7000

537.6175

618.5292

2032. +PASEF(697.4521), 47.1eV, 35.9min, 1/K₀=0.885±0.003, #10383-10389

298.8613
378.7926

458.6977

539.6172

620.5346

2032. +PASEF(699.4509), 47.1eV, 35.9min, 1/K₀=0.885±0.003, #10387

328.7795

380.7878

460.6974

541.6130

622.5247

2032. +PASEF(701.4495), 47.1eV, 35.9min, 1/K₀=0.885±0.003, #10391

298.8678

378.7926

456.6981
537.6190

618.5328

2032. +PASEF(695.4538), 47.1eV, 35.9min, 1/K₀=0.884±0.003, #10393

0.0

0.5

1.0

1.5

5x10
Intens.

0

500

1000

1500

2000

2500

0

500

1000

1500

2000

2500

3000

0

500

1000

1500

0

250

500

750

1000

1250

300 400 500 600 700 m/z

Post TIMS 
M+. frag Pre/intra 

TIMS frag 

173.9 Å2

- Br

- Br2

- 3Br

- 4Br

Feature #7

697.4521
2032. +MS, 35.9min, 1/K₀=0.882

377.7842

458.7000

537.6175

618.5292

2032. +PASEF(697.4521), 47.1eV, 35.9min, 1/K₀=0.885±0.003, #10383-10389

298.8613
378.7926

458.6977

539.6172

620.5346

2032. +PASEF(699.4509), 47.1eV, 35.9min, 1/K₀=0.885±0.003, #10387

328.7795

380.7878

460.6974

541.6130

622.5247

2032. +PASEF(701.4495), 47.1eV, 35.9min, 1/K₀=0.885±0.003, #10391

298.8678

378.7926

456.6981
537.6190

618.5328

2032. +PASEF(695.4538), 47.1eV, 35.9min, 1/K₀=0.884±0.003, #10393

0.0

0.5

1.0

1.5

5x10
Intens.

0

500

1000

1500

2000

2500

0

500

1000

1500

2000

2500

3000

0

500

1000

1500

0

250

500

750

1000

1250

300 400 500 600 700 m/z

⇒ Contains at least 4 Br

Tentative candidate(s)

C9H3Br7N2

2,3,4,5-Tetrabromo-1-(3,4,5-tribromo-1-
methylpyrrol-2-yl)pyrrole

2,3,4,5-Tetrabromo-1-(2,4,5-tribromo-1-
methylpyrrol-3-yl)pyrrole

Confidence level

3

⇒ Protonated ion has 
lower CCS than radical 

molecular ion

CCS pred: 170.9 Å2 (-5.4%)CCS pred: 174.4 Å2 (-3.4%)



0.6

0.7

0.8

0.9

Mobility
1/K!

0

100

200

300

400

500

600

Int.

200 300 400 500 600 700 800 900 m/z

#13430-#13468

MI

MI

Mass spectrum & isotopic profile

Br5?

Heatmap

Chromatogram

46.4 min

Feature #8

MI

C21H7Br5NH?

667.6513

669.6442

670.6519

671.6424

672.6483

673.6424

674.6474

675.6373

676.6457

2038. +MS, 46.4±0.1min, 1/K₀=0.979

0

2000

4000

6000

8000

Intens.

666 668 670 672 674 676 678 m/z

1898

240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIC 673.6420±0.005 +All MS, 1/K₀=0.980-0.995

0

200

400

600

800

1000

Intens.

46.2 46.3 46.4 46.5 46.6 Time [min]

SmartFormula

Cl11?



2039

240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIM 673.6424±0.005 1+ All MS, 46.4-46.5 min
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240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIC 618.5329±0.005 +All MS
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240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIM 653.5034±0.005 +All MS, 34.70-34.75 min
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240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIM 654.5081±0.005 +All MS, 34.70-34.75 min
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240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIM 574.5837±0.005 +All MS, 34.70-34.75 min
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New paradigm in gas chromatography, mass spectrometry and ion mobility for the analysis of environmental halogenated contaminants
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Feature #12
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240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIM 643.5304±0.005 1+ All MS, 36.47-36.55 min
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240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIM 643.5304±0.005 +All MS, 36.94-37.01 min
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240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIM 644.5360±0.005 +All MS, 36.94-37.01 min
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240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIM 563.6216±0.005 +All MS, 36.94-37.01 min

2072

240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIM 328.7630±0.005 +All MS, 36.94-37.01 min
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Tandem mass spectra
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240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIM 619.5421±0.005 +All MS, 32.79-32.86 min
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240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIC 619.5425±0.005 +All MS, 1/K₀=0.834-0.864
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240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIM 619.5424±0.005 1+ All MS, 33.88-33.94 min
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240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIM 619.5424±0.005 +All MS, 34.62-34.70 min
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240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIM 616.7102±0.005 1+ All MS, 40.11-40.19 min
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240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIM 617.7094±0.005 1+ All MS, 40.11-40.19 min

2127

240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIM 580.7311±0.005 1+ All MS, 40.11-40.19 min
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240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIC 614.6516±0.005 +All MS
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240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIC 576.6768±0.005 +All MS
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240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIC 512.7058±0.005 +All MS
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240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIC 609.5525±0.005 +All MS, 1/K₀=0.856-0.878
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Tandem mass spectra
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240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIC 609.5525±0.005 +All MS, 1/K₀=0.856-0.878
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240304-Manip1-OrcaBlubber2Feb-PASEF_2_1_9398.d: EIM 609.5532±0.005 1+ All MS, 33.74-33.79 min
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Mass spectra & isotopic profile
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Mass spectrum & isotopic profile
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