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Nobelpreis fiir Physik 1906

Thomson J.J. On the Masses of the lons in
Gases at Low Pressures Philosophical
Magazine, 1899, 48:295, p.547-567

& S

Massenspektrometer von Francis William Aston 1921, University of Cavendish
(Watson JT, Sparkman OD Introduction to Mass Spectrometry, Wiley 2007)
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Lebensmittelsicherheit

Orbitrap

LC-MS/MS
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No. of MS using LC-MS/MS for determination of 3-ago  nists

@ No. of MS

2005 2006 2007 2008 2009 2010
year
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Data Acquisition — Acquisition tab
Auto MS/MS — Precursor Selection |

Spectral Parameters | Colision Energy  Precussor Selection | | precursor Selection I | PreferreciExciue |
: : Static Exclusion Range List
|2_ Max Precursor Per Cycle ; Static Exchusion ange T8 l
~ Precursor Threshold Start m/z End m/z
- You can exclude bs Theshod  [000__ cous | 100 200
precursor masses after a ity ]
MS/MS spectra were A;"EEM
gcqwred. The system has S [ Soectn
time to fragment other Relessed alter [g5—— min
precursors of interesst.

- Static exclusion helps to
provide more time for the
system to choose
precursors of interest.
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Lebensmittelsicherheit

1 g NH,SO,
2 g Na,SO,
10 ml AN

Centrifugation —

Proprietary HybridSPE
Zirconia Coated Silica

-
G\zf e

of ®

The Zr atom acts as a
Lewis acid (electron
acceptor) because it
has empty d-orbitals,
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10 ml 0.1 M Na,EDTA- 10 ml ACN / Na-acetate
Mcllvaine Buffer, pH4 buffer, pH5 = 8:2

Centrifugation —— Centrifugation ——

. ——
Mobile phase
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Lebensmittelsicherheit

+ESI TIC Scan Frag=350.0V AS120425-4GHz--P5-r001.d
1

5 g Bovine liver fortified with 246 substances at5 0 ng/g

14 15 15 17
Counts vs. Acquisition Time (min)
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Lebensmittelsicherheit

+ES| TIC MS(all) Frag=150.0v AS110370-5L05_02.d
41

13 14 15 16
Counts ve. Acquisition Time (min)

EU Reference Tandem and High Resolution Mass Spectrometry: W. Radeck « page 23
Laboratory for Residues a tool for food safety, Rome, October, 11 -12 ™ 2012



* Bundesamt fiir
Verbraucherschutz und

hensmitelscherer Evaluation of TOF Data using MassHunter

EU Reference Tandem and High Resolution Mass Spectrometry: W. Radeck ¢ page 24
Laboratory for Residues a tool for food safety, Rome, October, 11 -12 ™ 2012




Ll [, Evaluation of TOF Data using MassHunter

Lebensmittelsicherheit

Instrument: Agilent QTOF 6450 coupled with Agilent 1290 HPLC
Method of measurement: scan mode

high resolution

mass range: 100 — 1250 amu

+ES| EIC(256.0881) Scan Frag=350.0\ AS120425-4GHz—-P5-r001 4

00 At 5 g Bovine liver fortified with 246 substances at5 0 ng/g .
benzimidazoles

% 15 16
Counts vs. Acquisition Time (min)
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B | Sehoihasciue g Evaluation of TOF Data using MassHunter

Lebensmittelsicherheit

Instrument: Agilent QTOF 6450 coupled with Agilent 1290 HPLC
Method of measurement: scan mode

high resolution

mass range: 100 — 1250 amu

@de971‘16.522
- [#] Cpd 872: 16527
%Eg’g 1;'13:33 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1
5[] Cpd 975: 17.126 | - . oy . |

o ke : 5 g Bovine liver fortified with 246 substances at 5
5[] Cpd 979: 17.245

¢ o e 2l MFE-chromatograms

1

5[] Cpd 881: 17544
8 [7] Cpd 962: 17547
i [7] Cpd 983: 17567
B[] Cpd 984: 17.567
B[] Cpd 985 17.582
[ [7] Cpd 586 17588
i [7] Cpd 587: 18501
B[] Cpd 988: 18575
B[] Cpd 988: 18.603
i [7] Cpd 990: 18615
i [7] Cpd 591: 18620
B[] Cpd 992: 19.179
B[] Cpd 993: 19.219
8 [7] Cpd 994: 19.255
i [7] Cpd 995: 19.285
£ [7] Cpd 996. 19.554
B[] Cpd 997 19588
9 [y Cps 358 19522 s . e e

&[] Cpd 999: 19.612 s 1 15 2 25 3 35 4 45 5 55 & 65 7 75 & &5 9 95 10 105 11 115 12 125 13 135 1 145 15 185 15 165 17 175 18 165 19 195 20 205 21
[ Cpd 1000: 19,613 Counts vs. Acquisition Time (min)

----- Matched Sequences = ults |
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Lebensmittelsicherheit

07 min, 3 scang] Call Ong-54.d
MS Scan - Precursor 92201150

we1og — Precursor lon

Cpd B+ Product 3 3 7o[z=1] -» ™ Callng-..

MS/MS Scan — Product lons

+

<+—Precursor lon

100 1560 200 250 300 350 200 850 300 95071000

-
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[-]

EU Reference

Laboratory for Residues

Tandem and High Resolution Mass Spectrometry:

a tool for food safety, Rome, October, 11 -12

th 2012

CZIH3IA03 A406.2503 19-Mortestosteron Phenylpropionate
C28H4403 428.329 19-Mortestosteron-17-decanoate
COHTTND 149.0841 2 4-Dimethylphenyl-formamide Fomua Seurce | enuleiMefchii vccReative o [
CYHSDENO 155.1217 2 4-Dimethylpheny|-formamide-d6 fg’;*::;“‘j:“"“
C10HT4MZ 162.1157 2 4-Dimethylphenyl-M-methylformamidine [crzHigscnzo
C1BHIEF30YS 3950915 2 A-Dimethylcelecoxib (type 3 comma-separated fist of formulas. e.0.,“CEHE, CHE)
C12H15M04 2371001 53-Hydroxy-carbafuran (©) Compound exchange fie (.CEF)
C13H21MNO3 2391521 3-Hydroxy-ibuprofen-MH4 Adduct | |
CAFHTIMOTE 10.358 957 5297 3-O-Acetyltylosin 3-0-AT ®D;ﬁmwmm\nwme;-ws
C13H15MN30% 452 2451164 4-Acetylaminophenazone, AAA @@M
C1TH1EM30 3.07 203.1059 4-Aminoantipyrin, Al |
C18H1TMNI0 2911372 4-Benzylideneaminoantipyrin Vochmebauats
C13H17N30 272 231.1372 4-Dimethylaminoantipyrin, DA S
CTI[13C]2H1 271 233.1439 4-Dimethylamino-antiyprine-130C2 = At foe:
C22HZ3MZ0E 7.A2 475.1143 4-Epichlortetracyclin-HCI E-CTC S
C22H2AMZ 0% 5.03 4601432 4-Epioxitetracyclin E-OTC i
C22H2AMZ0E 4.71 444 15833 4-Epitetracyclin-HCL E-TC (85 M i i o e )
CAZ2H13MN30% 4.53 231.1003 4-Farmylaminophenazone, FAS © Mass and retention time (refention time requi
CA12H1BMZ0E 363 236.0933 4-Hydroxy Xylazin
CTTHIZ2MNZ 0% b5 204.0893 4-Hydroxyantipyrin
CTTHIZNZ0S 220067 4-Hydroxy-tetramisol
C12H1203M3 2.41 2201403 4-Methylaminoantipyrin-03
C12H1AM30 243 217 1215 4-Methylaminophenazaone, MAL,
CT4HTTMZ 0z 11.64 20722 5-Hydroxyflunixin, FLU-0OH
C10H7M30S 3.45 217 031 5-Hydroxythiabendazol

316091 &-Hyroxyfluxinin-d3

44 0 Y-r-Aka in-F1a
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B Masshunter PCDL Ma
| File Edit View PCDL Links Help
» Find Compounds & | | & | @
Mame: Monensin-NH4 Edit actions Molecule: | Structure | MOL Text
IUPAC:  (25,3R 45)4{(25.5R 75.8R.35)-2-{(25 2R, 3'5 5R 5'R)-2-Ethyl-5-{(25 35 5R SR}-6-hydroxy-6-¢ _ AddNew a\ 7.3
Mass: 68745576 cas: TooTeE
HE 2l ChemSpider: 383937
Formula;  C3EHESNOD11
lon type
H
@ Meutral
® Aicn Motes: :Miamehnc' i -
) Cation
Single Search Results: 3 hils
Compound Mame Formula Mass Anion Cation (rF‘tmT) CAS ChemSpider IUPAC Mame
| Morensin C3I6H620... | 670.42921 21300 |17090-79-6 | 389937  |{25.3R.45)4(25.5R 75 8R 951 2-{(25.2R.355.. [0
Emmmum (C3GHBEN... | BE7.45576 21300 17090.79-8 383937 | (25,3R.4S}4{(25,5R, 75,87, 951 2-{(25 2R 35 5... |4
Monensin-Na C36HEIN... | 69241116 E 21300 | 17080758 |389837 | ({25.3R.4S)41(25 5R 75.8R 85)2-025 ZR.IS 5. |3
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Lebensmittelsicherheit

1

Instrument: Agilent QTOF 6450 coupled with Agilent 1290 HPLC
Method of measurement: scan mode

high resolution

mass range: 100 — 1250 amu

R —— - = — - - op—

] Cpd 35: Cefapirin - x106 [Cpd 66: Oxyteltracylin: +ES| EIC(443.1443, 4601714, 461.1555, 4651268 ..) Scan Frag=350,0V AST20425-4GHz-P5-001.d Smooth
7] Cpd 36: Cefauinom
[¥]Cpé 37: Cefurcsime =

spee 5 g Bovine liver fortified with 246 substances at5 0 ng/g
EIC-chromatogra ms, fn by formula with Rt

[] Cpd 41: Chiortetracylin

] Cpd 42 Cimbuterol 22

[ [7] Cpd 43: Cincsesci |

1 [7] Cpd 4&: Ciprofloxaci 232 | ' |
bt : ere foy

7] Cpd 47: Clindamycin 18 1Tt

[7] Cpd 48: Clobetasclpropicnat
[#]Cpd 48: Cloxacillin 16

[¥] Cpd 50: Cyclobendazal e
] Cpd 51: Cyromazin

[¥] Cpd 52: Danefioacin 12
7] Cpd 53: Desacetylosfapirin

[7] Cpd 54: Desfurusyl Cefliofur | 1
[¥] Cpé 55: Demosyclin o
V] Cpd 56: Diaveridin

15 [7] Cpd 57: Diclofenac 0§
5[] Cpd 58: Diclofenac
- [7] Cpd 59: Difloxacin
15 [7] Cpd 60: Diflubenzuron 0z ,&

[ Cpd 61: Daxyeylin Jah A
=[] Cpd 62: Emamectin Bla Lk = — = —

15 [7] Cpd 63: Emamectin-B1b 15 2 25 3 35 4 45 5 55 6 65 7 75 B 85 9 95 10 105 11 115 12 125 13 135 14 145 15 155 16 165 17 175 18 185 19 195 20 205 21 215 22 225 23
[ [7] Cpd 64 Encxacin Counts vs. Acquisition Time (min)

- [7] Cpd 65: Envofloxacin s
IF3| Cod 66: Oxvistracilin

Adjust Delay Time
Extraction Data Format

x104 |Cpd 66: Oxytetracylin: + FBF Spectrum (5.531-5.764 mil ).’-\5120425-46H —P5-r001.d Subtract

481 1587
B5 (MeH)=

e —
Find by Auto MSIMS
Find by Targeted MS/MS
Find by Molecular Feature
Find by MRM

i A
Find by Formula - Chromatograms
Find by Formula - Mass Spectra
Find by Formula - Sample Purity 1 e

@ | | 0"
436 438 440 442 B 448 448 450 452 454 456 458 450 462 484 466 458 470 472 474 476 472 480 482 424 486 422 430 492 434 4396 498 500 502
Counis vs. Mass-to-Charge (miz) -
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Instrument: Agilent QTOF 6450 coupled with Agilent
Method of measurement: scan mode

high resolution
mass range: 100 — 1250 amu

1290 HPLC

Cpd 460: Triclabendazolsulfon: +ESI EIC(372.9367, 3743338, 376.9310, 389.9632 ..) Scan Frag=350.0V AS120425-4GHz--P5-r001.d Smooth
LE o

5¢ 0 ng/g
ElC-chromatograms, find by formula, without Rt
» compounds were found in positive mode

Bovine liver fortified with 246 substances at 5

e T — e

=

Counts vs. Acquisition Time (min)
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