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Content overview
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 Strengths and limitations (Single stage Orbitrap)

 Successful example of unknown screening
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Three samples
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Screening
followed by
Quantification:

Aminoglycosides
Penicillines
Macrolides
Chinolones

Sulfonamides
Tetracyclines
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Multimethods ?

37 participating laboratories

160 different methods

nevertheless only

29 laboratories correctly found Tetracyclin
23 laboratories correctly found Nafcillin
13 laboratories correctly found Neomycin
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Screening results

Table 1. Overview of the false negative and false positive results for microbiological, biochemical and
instrumental screening methods

Material A B C
total NEO oTC OTC NAF
No. of labs submitted
rasults 26 33 33 32
No. of methods applied 160 34 43 43 40

False positives

Microbiological methods

Biochemical methods

Instrumental methods

False negatives

Biochemical methods

Instrumental methods

3 1 1 1
Microbiological methods | [ S S
1 1 0 0 0

*1 false negative result was reported by not detecting NEO, although it was included in method.
**false negative result was reported by not detecting OTC, although it was included in method.
© 060207, Kantonales Labor Zirich, 8032 Zirich
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Only 5 out of 37 laboratories
screened and quantified correctly !

Screening Quantification

LAB 1: Microbiological LC-MS/MS

LAB 2: HRMS LC-MS/MS
LAB 3: HRMS HRMS
LAB 4: LC-MS/MS LC-MS/MS

LABS: LC-MS/MS LC-MS/MS
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significantly better than microbiological tests
but ...

= MS/MS requires the individual tuning of each
monitored compound

= MS/MS i1s not made to monitor hundreds of
compounds

= MS/MS finds only the things we are expecting

© 060207, Kantonales Labor Ziirich, 8032 Zirich
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Typical Swiss scenery as seen by MS-MS

P. del Corvo
Schepadiii

Piz Roduc

Pécianett

P. del Sole

Val Priora
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Atypical Swiss scenery not detected by MS-MS
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High Resolution Mass Spectrometry (HRMS)

= No tuning of compounds

= Exact masses are calculative by nature, unlike
MS/MS transitions

= All 1onisable compounds show up

* No Limits regarding the number of monitored
compounds

© 060207, Kantonales Labor Ziirich, 8032 Zirich
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Content overview

« Why HRMS based multiresidue methods ?

* Quantification

e [dentification

 Strengths and limitations (Single stage Orbitrap)

 Successful example of unknown screening
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How high is high enough?

What resolution do we need ?
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Second Generation TOF Resolution
10°000 FWHM

Liver extract spiked with marbotloxacin (m/z = 363.14628)
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Second Generation TOF Resolution

10°000 FWHM
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Second Generation TOF Resolution
10°000 FWHM

Norfloxacin spectrum (m/z = 320.14047)
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Isobaric interferences
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Maximum resolution

100°000 FWHM

RT: 0.00 - 15.62

Liver with norfloxacine m/z = 320.14047 1 mDa
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Comparison of Spectra
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HRMS surpasses MS/MS selectivity

at 50°000 FWHM

Orbitrap and modern TOF reach 50°000 FWHM

A. Kaufmann, P. Butcher Anal. Chimica Acta 673 (2010) 60-72

© 060207, Kantonales Labor Ziirich, 8032 Zirich



KANTONALES LABOR
A=z /URICH

Content overview

« Why HRMS based multiresidue methods ?

» Are we selective enough ?

e [dentification

 Strengths and limitations (Single stage Orbitrap)

 Successful example of unknown screening
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Quantification by single stage Orbitrap
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Quantification: Example 1

10-100

Hg/kg
Orbitrap 0.9962
TOF 0.9578
MS/MS 0.9910

Antibiotics in meat (triple validation)
(5 levels; n=4; 3 days)

Average r? of 35 compounds

Remarks:

50000 FWHM
12°000 FWHM (TDC)
Transitions

A, Kaufmann, P. Butcher, Rapid Commun. MS 25 (2011) 979-992

© 060207, Kantonales Labor Ziirich, 8032 Zirich
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Quantification: Example 2

Migration of a pesticide multiresidue method
(230 compounds) from MS/MS to Orbitrap

* Method was copied without any change

* 1 day invested for the finding of common interface
parameters

1 1/2 days invested for calculating + testing
accurate masses

© 060207, Kantonales Labor Ziirich, 8032 Zirich
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Migration of a pesticide multiresidue method
(230 compounds) from MS/MS to Orbitrap

* Sensitivity was slightly poorer

* Quantitative data was very similar

* The Orbitrap handled even challenging matrices
 Data processing was clearly longer for HRMS

* Some compounds made problems in both methods

A. Kaufmann, P. Butcher Journal of AOAC, 95 (2012) 528-548

© 060207, Kantonales Labor Zirich, 8032 Zirich
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How about proficiency tests ?
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RIKILT Report 2011.521
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Proficiency tests where we participated with

© 060207, Kantonales

2L ...

HRMS
Organizer | Matrix Analyte Z-score
Rikilt Muscle Oxytetracycline -1.05
(2010) Sulfadimidine 0.2
Sulfachloropyridazine 0.33
Dapson -1.8
FAPAS Fish Ciprofloxacin 0.9
02156
FAPAS Kidney Sulfamethoxazole 0.7
02166 Sulfathiazole 1.3
FAPAS Kidney Sulfadiazine -
02173
FAPAS Fish Oxytetracycline 0.7
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Proficiency tests where we participated with

HRMS

Organizer | Matrix | Analyte Z-score
Rikilt Muscle | Oxytetracycline 0.4
(2011) Oxytetracycline 0.31

Nafcilline 1.29
FAPAS Fish Ciprofloxacin 1.5
02174
FAPAS Corned | Abamectin
02175 beef

Ivermectin
FAPAS Kidney |Oxytetracycline 0.5

02178

© 060207, Kantonales Labor Ziirich, 8032 Zirich
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In what do we trust ?

MS/MS HRMS
Compound | Value Z-score | Value Z-score
Abamectin |13 pg/kg 44 ug/kg
Ivermectin | 16 ug/kg 25 ng/kg

© 060207, Kantonales Labor Ziirich, 8032 Zirich
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MS/MS or HRMS
\\KS/MS HRMS
Compound | Value Z-sCore | Value Z-score
Abamectin |13 ng/k 44 ug/kg

Ivermectin yg/kg 25 ng/kg

© 060207, Kantonales Labor Ziirich, 8032 Zirich
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Content overview

« Why HRMS based multiresidue methods ?

» Are we selective enough ?

* Quantification

 Strengths and limitations (Single stage Orbitrap)

 Successful example of unknown screening
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Identification
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Migration of a pesticide multiresidue method

(230 compounds) from MS/MS to Orbitrap
Diafenthiuron

Standard 100 pg/L Pepper 100 pg/L Rocket 100 pg/L
100] ZI.I(_):OEG 1001 ZI.IE):OEG 100 ZI.I(_):OEG
- [M+H]*: 385.23081 904 [M+H]+: 385.23081 90+ [M+H]+: 385.23081
807 RT: 12.07 807 801
;g: ;g: i 1206 ;g: Active compound
50— 50— 50—
40+ 40 407
30 30+ 30+
20+ 20— 20
10— 10— 10—

© 060207, Kantonales Lab
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Migration of a pesticide multiresidue method
(230 compounds) from MS/MS to Orbitrap

GH
ON/ \l}l—cll—CH3
SRRl
CH3—(|3H
CH,4 .
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(|3H3 (|3H3 ?H3

_ 1 — O
CHz CH C&N_Cli—CH3 CH;CH (II: (|:H3
ol 5 g S

N

CH, CH,
Degradation product (1) Degradation product (I1)
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Migration of a pesticide multiresidue method

(230 compounds) from MS/MS to Orbitrap

Diafenthiuron
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Content overview

« Why HRMS based multiresidue methods ?

» Are we selective enough ?

* Quantification

e I[dentification

 Successful example of unknown screening

© 060207, Kantonales Labor Ziirich, 8032 Zirich



KANTONALES LABOR
222 7(RICH

Strengths and Limitations

© 060207, Kantonales Labor Ziirich, 8032 Zirich
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Quantification

* The Orbitrap 1s as quantitative as a MS/MS

* No limitations with dwell times
and retention time windows

 Every 1onizable compound
1s detectable

© 060207, Kantonales Labor Ziirich, 8032 Zirich
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Quantification

 Current data processing software
is the MAIN BOTTLENECK

e Trap has a finite capacity,
heavy matrix (proteins) can cause additional problems

* MS/MS 1s more sensitive when focusing
on a few analytes

© 060207, Kantonales Labor Ziirich, 8032 Zirich
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Ruggedness of the technology

e Instrument 1s a workhorse

* Easy to
operate & calibrate
(high mass stability
no lock mass needed)

* Hardly
any maintenance

© 060207, Kantonales Labor Ziirich, 8032 Zirich
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High resolution mass spectrometry (HRMS)
provides new insights

« Exact masses are predictable and universal,
SRM are unpredictable and local

* Helps to explain what is wrong with a LC-MS/MS
method (e.g signal suppression, degradation)

» A-posteriori and not a-prior1 hypothesis

© 060207, Kantonales Labor Ziirich, 8032 Zilrich
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compounds.
HRMS shows us all ... we dare
to think about
and we dare
to ask for

o 25
- L 4
N v
- ~
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Content overview

« Why HRMS based multiresidue methods ?

» Are we selective enough ?

* Quantification

e I[dentification

 Strengths and limitations (Single stage Orbitrap)
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discovered in a food product (Sumach)

Anton Kaufmann
Official Food Control Authority of the Canton of Zurich Switzerland
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Sumac spices

Kingdom: Platae

Order:  Sapindales
Family: Anacardiaceae
Genus:  Rhus

Sumac grows undomesticated in
Southern Italy, Iran and Turkey.

Sumac 1s a popular spice in the
Turkish and Persian kitchen.

© 060207, Kantonales Labor Ziirich, 8032 Zirich
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History of unauthorized use of azo dyes (Sudan
red) utilized as food colorant

§
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N\\N

OH
L X
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(J

© 060207, Kantonales Labor Ziirich, 8032 Zirich



4§ KANTONALES LABOR
=22 7(RICH

Toxicology of Sudan red textile dyes

Sudan I 1s a rodent cancinerogen

Affected organs: Liver and bladder

Studies on human an animal Cytochrome P 450 suggested
that cancerogenity can be extrapolated to humans

© 060207, Kantonales Labor Ziirich, 8032 Zirich
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Sudan red in food

2003 Sudan I was found in curry and chilly

Soon related Sudan III and IV was found as well

A food scandal developed

Even the government of Sudan requested to change
the name of the dye

© 060207, Kantonales Labor Ziirich, 8032 Zirich



KANTONALES LABOR
ZURICH

The more we analyze the less relevant the findings

EU rapid alert warnings over the years

P R number of
N findings
/ \
number of
carry over . ——scientific
\ ..... [ NSy p ubllcatlons
Il
2003 2010

© 060207, Kantonales Labor Ziirich, 8032 Zirich
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A sumac sample contained an unidentified
colouring

Investigation for non permitted food coloring (Sudan) in a
collaborating institution (Kantonales Labor Thurgau)

The analytical method calls for
a gel-permeation sample clean-up

The extract stained the expensive gel-permeation column

A regeneration of the column was not possible

© 060207, Kantonales Labor Ziirich, 8032 Zirich
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Initial identification steps

Omitting the detrimental clean-up

UV-Vis Spectrum showed similarities with Sudan

No match with any reference compound

LC-MS/MS showed 321>196 und 321>224 transitions

© 060207, Kantonales Labor Ziirich, 8032 Zirich
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CAXcalibundatat\Diversesi 11 _07F_05_05
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E-Z Isomisation

hv &
solvent
Rl\ / R2 R3\ / R2
N= — N=
Ry R, R7” R,

K. Molder et. al J. Chrom. A. 1160 (2007) 227-234

© 060207, Kantonales Labor Ziirich, 8032 Zirich



KANTONALES LABOR
ZURICH

Elemental composition based on exact mass

Hit Nr. Formula mDa ppm
1| C18 H21 N6 11.5 -0.551
2 | C17 H25 04 N2 6.5 0.786
3 | C20H23 O N3 11 -1.894
4 | C15H23 O3 N5 7 2.129
5| C22 H25 02 10.5 -3.237
6 | C14 H27 O7 N 2 3.466
7 | C13 H21 O2 N8 7.5 3.472
8 | C12 H25 06 N4 2.5 4.809

© 060207, Kantonales Labor Ziirich, 8032 Zirich
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Resolution of nitrogen isotopes

CrhXcalibundata\Diversest11_07_06_05 TR0 1720 PM
217328 a)
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Comparison with the four best hits

ClecaliburdataiDiversesyi1_07_06_05
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The fragment could be identified as well

Chxcalibundata\Diverses\11_07_06_035

TB2011 1:17:20 Pt

TG Sudanrot ? ohne Fragmentierung (100000)

217829 a)
ML
25—
] 9.97E4
] 13C1 CraHia Na
§ 20 CraHya N3
T p{gss, 5 /p:8) Chrg 1
2 153 C H..N 22512171 R 100000 Res Pwr  @FWHM
§ ] 1441473
2105
8 4
[ab] ]
x 5
E There have to be two
ML
25— .
] 105E7
. phenyl rlngs 11_07_06_05#642 RT 876
207 13C AV 1T FTMS {11} +p ESI
. 1 Fullms[14000-1000.00]
15
: unknown s 22512117
104 Nl
& 275, 01\
1 (2241298
. 224 39496 22499100
[]—-.-H—.!'Ffl#ﬂ T T T T T T T T T T T T T J
2242 2244 2246 2248 2250
miz
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<
=2

An interesting neutral loss

© 060207, Kantonales Labor Ziirich, 8032 Zirich

Precursor: [CeHy Nel”
Production: [C,,H ,N;]*
Neutral loss: C,H,N;

So many nitrogen and so few carbon atoms.
Which moiety 1s split off ?



I
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KANTONALES LABOR
ZURICH Printout from Molport.com (C18H21N6)-H

/= Molecules with molecular formula C18H20NE - Windows Intermnet Explorer

- I http: A Aeasnes. molport. com buy-chiemicals/molecul ar-formula/C1EHZ0M 6 LI B+ || X I".] Google

Doatei Bearbeiten Anzicht FEawariten Extras s

¢ Favoriten |{‘-§ 2 hittp-vaena admin.ch-ch-d-sr-8.. @& wWieb SliceKataloo =

3 v B - p= - Seite - Sicherheit -  Exfras -

rt

=/ = .
st . » Search the value

33

Home Fi Search Results
- r
Molecules with molecular formula C18H20N6
Buy e searched in our molecule database and found the following results.
Sell
My Account Items found: 100 | Display: E
rMews and Resources
1.«
Queries Compound Number
MolPor 352-199 Buy From Stock
T . TUPAC
\,/(:E/Qq’ “@/‘H- 2-[(E}-2-[(3, 5-dimethyl-1-phenyl-1H-pyrazol-4-yl)methylidene]lhydrazin-1-y] ...
.
o Hames
@ (= nfa
Chemical Data
SMILES: Colnn{(o{CYc1VC =MPMcIno{Cloc{Cin 1)}-clcccocl
InChI Key: nfa
Molecular Formula: C18H20MNG
Molecular Weight: 320.3216
2| 9
H Compound Number
- \]/N YNH(, MolPor Buy From Stock
O T IN IUPAC
13-{1-cydopropyl-2, 5-dimethyl- 1H-pyrrol-3-yl)-1,8, 10, 12-tetraazatricyclo [7 ...
H.C Hames
O nfa
N
r‘ CH. Chemical Data
SMILES: Coloc{C2M=C{M)Mc3ncdoccccn 23)c{CIn1C1CC1 [f:5
InChI Key: Y IMBOHOIT WG CH-UHFFFAOY AM
Molecular Formula: C13H20ME
T . I'Bculal Weight: 320.3915
his goes.on page by page .......
Compound Number
clPar 526 Buy From Stock
.
Y TUPAC
- N M-{1-benzylpyrrolidin-3-yi)- 1-phenyl-1H-1, 2, 3, 4-tetrazol-5-amine
<‘j Names
i nfa
Chemical Data
) R P - R .
4] | »
= €0 Tnternat EF I T T
e P T P — diET — == i
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Decision trees to not permit errors

Bestimmungsschliissel fir die 7 wichtigsten Blitenpflanzenfamilien
1

b .
M 1
andere Blite 5 Blumenkronblétter eder mehr, 4 Blumenkronblétier und 4 Kelchblsiter,
mehr als 20 Staubblstier 4 lange und 2 kurze Staubblatier
| |
Honigblatter vorhanden; keine Honigblétter;
Kelchblétier am Grund Kelchblgtter am Grund
nicht verwachsen verwachsen, Frichte:
l Obst oder Beeren
HahnenfuBgewdichse Rosengewidchse Kreuzbliitler
(z.B. Scharfer Hahnenfu, (z.B. Heckenrose, (2.B. Knoblauchsrauke,
Scharbockskraut, Erdbeerse, Apfel, Birne, Wiesenschaumkraut)
Buschwindrischen) Kirsche, Brombeere)
b J.. 1‘
Bltensland Verwachsens Blumen- Schmetterlingsbliten mit Bilitenstand mit
als Dolden kronblatter rjit Ober- und Fahne, 2 Flligein und Riéhrenbliten undfoder
Unterlippe, gf vierkantiger  Schiffchen, 10 Staubblitter mit Zungenbliten
Stengel undjgegensténdige
Bildtter, 2 kufze und 2 lange
Staubblatte
v =
(%]
i
©
I T T 4 E
Doldenblitler Lippenblitler Schmetterlingsblitler Korbblitler =1
(z.B. Wiesenkerbel, (z.B. Wiesansalbal, (z.B. Wiesanklee, (z.B. Margerite, o
E#renklau) Taubnessel) Wicken, Robinie) Ganseblimchen) @

© 060207, Kantonales Labor Ziirich, 8032 Zirich
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Make a detour ...

! 1_HIM’IME Fl“’"ﬁ.'
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From Molport

T e T = [y [alaT=l ]

Compound Number

MolPort-002-521-034 Buy From Stock
IUPAC

4-tert-butyl-10-{3, 4-dimethylphenyl)-3,5,5,8, 10, 11-hexaazatricycdo[7. 3.0.0" ...

Hames

2-{tert-butyl)-7-{3,4-dimethylphenyl}-7H-pyrazolo[4, 3-e] [1, 2, 4] triazolo [ 1, 5-c] pyrimidine;

Chemical Data
SMILES: Colccc{oc1C)-nincc2e inocn Inc{p€2 1)C(CH{CHC

InChI Key: FZWQBBZQALUIPF-HFFF A AH

Molecular Formula: C18H20MNG

Molecular Weight: 320.3918

Compound Number
MolPort-002-547

0 Buy From Stock

IUPAC
S-tert-butyl-10-{3, 5-dimethylphenyl)-3,4,5,8,10, 1 1-hexaazatricydo[7. 3.0.0 ...

Hames

s S-{tert-butyl)
. dimethylpheny

7-(3,5-dimethylphenyl})-7H-pyrazolo[4,3-e] [1, 2, 4] triazolo [4, 3-c]pyrimidine; 3-tert-butyl-7-(3,5-
I} -7 H-pyrazolo[4, 3-e] [1, 2, 4] triazolo [4, 3-c]pyrimidjge;

[==N Chemical Data
SMILES: LC)oc{c 1)-n 1ncc2e Incn 1o{nnc2 1CICH{CHC
InChI Key: YPPXFETLICIV-UHFFFAOY AP
Maolecular Formula: C18H20M6
Molecular Weight: 320.3916
17, 2

Compound Number
MolPort-002-548-265 Buy From Stock

IUPAC

4-tert-butyl-10-{3, 5-dimethylphenyl)-3,5,5,8,10, 11-hexaazatricyco[7. 3.0.0 ...
Hames

2-{tert-butyl)-7-(3, 5-dimethylphenyl)-7H-pyrazolo[4,3-e] [1, 2, 4] triazolo [1, 5-c] pyrimidine; 2-tert-butyl-7-(3,5-
dimethylphenyl)-7H-pyrazolo[4,3-e] [1, 2, 4] triazolo[ 1, 5-c] pyrimigih=;

H,C Chemical Data
CH, SMILES: o{C)co{c1)-n1ncc2cincn Inc{nc2 1C{CH{CHC
InChI Key: Y XHEVYDSSCCLY-UHFFFACY AS
Molecular Formula: C18H20MG
Molecular Weight: 320.3916

© 060207, Kantonales Labor Ziirich, 8032 Zirich
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What do we know ?
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‘ O‘ngle triazolium phenyl red “ SafeSearch - Moderat »

Substructure search with Google

> know
s already !

© 060207, Kantonales Labor Ziirich, 8032 Zirich



«‘4“\] KANTONALES LABOR
F%_?‘} ZURICH

Our firewall does not collaborate

/> Google-Ergebnis Fiir http: //www_lookchem.com/200w/2010/0617/115682-08-1_jpg - Windows Intemet Explorer

(€ l" (29 bt /e google.ehvimares Zimgurl=hitp: /v Jok cher, com/ 300w/ 201 0/0517/115682-08-1 jpat 3 | #2: | £~

% 55 © 3
2| -| @ G- e
I |

Google bilder

Website mit diesem Bild
lookchem_com

Bild in voller Grafie - 1.7x grofier

Grofbe: 443 = 329
Typ:  TKBJPG

Dieses Bild ist mdglicherweise urheberrechtlich
geschitzt.

[bt:/Temwlockchemconvoas i/ TEB8208 Tl T T T T T [ @mert [a-%
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It is an industry chemical !!

& hitp://www.lookchem.com/cas-122/12221-63-1.htrnl P~ B O X | @ cASNo12221-69-14H-12,... X
Datei Bearbeiten Ansicht Favoriten Extras 7

[C15Hy3Ng ] (s1c)

according to Orbitrap: C,¢H, N, !!!!

recounted: C,¢H, N

© 060207, Kantonales Labor Ziirich, 8032 Zirich
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Which structure has CAS: 12221-69-1 outside China ?

/= Chems5pider | 5-[[E]-{4-[benzylimethyllamino]lphenyDRdiazenyl]-1_4-dimethyl-4_ 5-dihpdro-1H-1_2_4- - win __ [ |=] E3

G_—;«;: - I)E:E( http:;"a’www_chemspider.cnmx’ﬂe;I |E| |E| |E| I"" Google |"D -l

D atei Bearbeiten Anzicht Eavariten E =tras s

< 7 Fawvoriten | Tz B http--weens admin ch-ch-d-s-8. . & | wWeb Slice-Fatalog -

=T v| TZH ChemS pider. .. I-_-‘] 12221691 - G | | @~ B - 7 mmn - Seite~ Sicherheit - Ewtras - g~

ChemSpider -

The free chemical database

About

() Search term: 13

S-[(E)-{d-[benzylimethyl)Jamino]phenvyl} add:
diazenyl]-1,4-dimethyl-4,5-dihydro-1H-

H,C 1.2. 4-triazol-1-ium bromide
B £ 140211 (ChemSpider D)
w, TizHzzBrMe
|:|.

Similar
—CH WVikilrox
= gE mass

20 3D Load Sawve Zoom
<> physChem Properties

Fe]
e - Double-bond stereo P Systematic name

4] |
|
© 060207, Kantonales Labor L..U.., SRR [ T [ ®&PT [ [ inteme
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Inside the chemical webs

Mass according to ChemSpider: C;sH,;BrN;

Mass of the free bases according to ChemSpider: C,¢H,,N,

Mass of protonated ESI 1on according to.
ChemSpider: [CsH,;N(]"

Mass of detected ESI ion: [C,sH,N,]*

© 060207, Kantonales Labor Ziirich, 8032 Zirich
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basic red 46 - PubChem Public Chemical Database - Windows Internet Explorer

ChemSpider = NCBI Datenbank

% = I@ http: A fpubchem. ncbi. nlm. nib. gow Asurmrmary Ssummang. cgitcid=159441

Ell =l ll < [0 cooge

Doatei Bearbeiten Anzicht Eaworiten Eztras x

¢ Fawvariten | e T httpewnww admin.ch-ched-sr-8... @ | wieh Slice Fatalog -

B2 ChemSpider - Service Unavail.. I ) basic red 46 - PubChem P... > I

gé; -~ Seite v Sicherheit = Extras - @v

Ep - B -

>

CoPubCOhem

|F'uI'JChem Compound |
FubMed | Entrez | Structure | PubChem | Help

Compound
PubChem = Compound Summary

basic red 46 - Compound Summary (CID 159441)

= Table of Contents

= BioMedical Annotation%®
@ Chemical Classification
@ Safety and Toxicology
& literature Links

= Synonyms

& Properties

@ Descriptors

@ Compound Information

@ substance Information
= Category

-

Exports

Q} BioMedical Annotation: {(Total:1)

basic red 46

= Related Chemical Classification
Organic Chemicals%
Azo Compounds®

Safety and Toxicology
TOXLINE - Citations to the toxicological literature

m Literature

L)

[ 10)

Depositor-Supplied Synonyms: (Total:

Basic red 46 4
1h-1,2,4-triazol- 1-ium bromide
C.I. Basic Red 46

ACILa4LUD

ACIQIRD7T

AR 166689

d AE "% 5% ¥ Structure & Quick Link Bar

3D

/

RN

Compound ID 159441

Molecular Weight 403.31942 [g/mol]
Molecular Formula CygHogBriNg
H-Bond Donor 1

H-Bond Acceptor 5

= Links
MLM Toxicology Link
Chemical Structure Search

Similar Compounds: 11 Links &

i+

Sort: IFiItered TI

Substances: 7 Links

S5-[({e)-{4a-[benzyl{methyllamino]phenyl}diazenyl]- 1,4-dimethyl-4,5-dihydro-

=l

[“a ~ [ = o0z -

,_I_I_,_I_I_@ Internet

A

© 060207, Kantonales Labor Ziirich, 8032 Zirich
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ZURICH CAS Nr. Search with Google

fj 12221-69-1 - Google-5uche - Windows Internet Explorer

—@?-: v Irl http: /v google. chsearch?um=15&hl=detzafe=offibiw=1920%bih=1013%as_st=yltbm=izchiza=180=12221-69-14btnG=5 uchetog=12221-69-1 kag=fagi=taql=has_sm=skgs_ur

Datei  Bearbeiten  Ansicht  Favorten  Ewtrazs 7

{\‘r Favariten |i.:‘5 ) http-v. admin.ch-ch-d-sr-8.. & | Web Slice Fatalog =

55| 7| & ChemSpider - Service Unavail.. #9 12221691 - Google-Suche X

Web Bilder Videos Maps Mews Ubersetzer Google Mail Mehr~

GO« jgle 12221-69-1 Q|

Ungefihr 182 Ergebnizze (0.04 Sekunden) Google.comin English Erweiterte Suc

Q Alles m " C
. | ¥—CH 3— M B /

@ Bilder A ﬁ g]_.,,. J
NL?‘fx—x - Ha ? = {_,L%

@ Videos ; i) ﬂi\ : ’
™ o N':' T
B News ey ity v
! N ,.iI"A\'Ir"
["."ll Ehr - Br = IN=F'

Mach Relevanz
sorfiert

Mach Thema sortiert

Alle Grifen
Grof3
Mittel
Piktagramm

[ TSy o S

© 060207, Kantonales Labor Ziirich, 8032 Zirich



PSAS] KANTONALES LABOR
A=24 70RICH

CAS: 12221-69-1
(Are we twins?)

© 060207, Kantonales Labor Ziirich, 8032 Zirich

according
to Chemspider
+ Publichem

specified : C,¢H,;BrN;

recounted: C,¢H,;BrN,

according
to Lookchem

Ma
Me |
| N— CH 2 —Ph
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Understanding the Mystery

© 060207, Kantonales Labor Ziirich, 8032 Zirich
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e Who is right ?

All refer to Triazolium:

R

Stable Heterocyclic Structure; therefore we should not
expect MS/MS fragmentation

© 060207, Kantonales Labor Ziirich, 8032 Zirich
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CAS: 12221-69-1
(which one ?)

Hac\,j

Would undergo MS fragmentation <)

Br

N4'N

Hc—N ‘LN’C"'S

Is not a conjugated system, therefore not Red

Structure 1s probably wrong !?!

© 060207, Kantonales Labor Ziirich, 8032 Zirich
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The Hypothesis

according Chemspider  according Lookchem
+ Publichem

Me
Me |
| N— CH 2 —Ph

w
=1

N | =
f \ .
H\ :/-I- N N s
AN
C o FTBIN,

recounted: C,¢H,;BrIN, CgHy BrNg

© 060207, Kantonales Labor Ziirich, 8032 Zirich
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The Americans can do
the mathematics

Everybody can do
Copy-Paste

© 060207, Kantonales Labor Ziirich, 8032 Zirich

Die Chinese can handle
the stokes (double bonds)



Q, Alles
=3 Bilder
& Videos
B MNews

Mehr

Ziarich
Standort andern

Das Web

Seiten auf Deutsch

Seiten aus der
Schweiz

Ubersetzte Seiten

Mehr Optionen

Ansicht

Eavoriten  Extras

basic red 46
Ungefahr 19'500°000 Ergeb... Google.com in English Emweiterie Suche

Tipp: Suchen Sie nur nach Ergebnissen auf Deutsch. Sie
konnen lhre Sprache in den Einstellungen angeben.

BASIC RED 46 | 12221-69-1

- [ Diese Seite Gbersetzen ]

www.chemicalbook com/ChemicalProductProperty EN_C._. - Im Cache
Visit ChemicalBook To find more BASIC RED 46(12221-

59-1) information like chemical

properties, Structure, melting point,beoiling

peoint,density, molecular ...

BASIC RED 46

www.chemicalbook com/ChemicalProductProperty_DE_C._. - Im Cache
BASIC RED 46 Chemische

Eigenschaften Einsatz, Produktion Methoden. BASIC

RED ...

[#] Weitere Ergebnisse von chemicalbook.com

ror) Basic Red 46 . - [ Diese Seite abersetzen |
www dormer.ca/PDF_Patientinfo/B-026_pdf

Dateiformat: PDF/Adobe Acrobat - Schnellansicht

Basic Red 46. (B-026). Your patch testing results indicate
that you have a contact allergy to Basic Red 46_ ltis
important that you ...

Foot dermatitis caused by the textile dye Basic
Red 46 in acrylic ... - [ Diese Seite ibersetzen ]
www . ncbhinlm_nih. gow/pubmed/15025703

von J Opie - 2003 - Zitiert durch: 7 - Ahnliche Artikel

17 male subjects are described with foot dermatitis in
association with positive patch test reactions to the textile
dye Basic Red 46_ ...

Allergic contact dermatitis to basic red 46
occurring in an HIV ... - [ Diese Seite Gbersetzen ]
www.ncbinlm_nih. govw/pubmed/16867003

von N Curr - 2006 - Zitiert durch: 3 - Ahnliche Artikel
Patch testing made a diagnosis of allergic contact
darmatitis to the texfile ...

m

© 060207, Kantonales Labor Ziirich, 8032 Zirich
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textile dye cau-
sing dermatitis

Hair dye
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To tear one’s hair

Our collaborator tired to organize a reference material

No reference material supplier stocks this compound

o | Producers from China are willing to sell 500 kg
In-house synthesis 1s complex

Chemists from BASF answer e-mails
(discussion about the number of double bonds)

German textile dye agent promises a commercial sample
in months

© 060207, Kantonales Labor Ziirich, 8032 Zirich
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Being so close and having to wait!

© 060207, Kantonales Labor Ziirich, 8032 Zirich
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When we can’t obtain the real stuff
(certified reference materials)?

. — :
€ 4 ‘ 1 x wr_ I B x y
‘. I' ' iw! '
4 r S - ey 7
L] r X
i'o‘l i gl Y & S

How about looking yAk 110 & '
for a consumer A%\
product claiming to

contain
Basic red 46 ?

-

© 060207, Kantonales Labor Ziirich, 8032 Zirich



Everything about hair

Basic Red 46 haare farben “ Safese

Ungefahr 4'410 Ergebnisse (0.07 Sekunden) Google.com in English Ernweiterie Suche

Haar farben | perfecthair.ch AOEEEE
wwer. perfecthair.ch
20% auf viele Haar Produkte Hier direkt im E-Shop bestellen!

SEMI-PERMANENT CONDITIONING HAIR COLOUR RINSE
PITCH BLACK Semi ... &

wwer codecheck info/ . fhaarpflege/haarfasrbemittel/. _/SE__. - Im Cache

9 Mov. 2070 — MAY COMNTAIMN: basic brown 17, basic brown 16, basic red
76, basic yellow 57, basic violet 3 ... basic red 46, basic orange 2. basic
violet 4, basic violet 14, ..... Viele Frauen farben Ilber und
greifen zu den ...

"Rot = Pink?" Testbericht fur Smart Beauty Smart Colour

Anzeigel

Haare
www . te
lhr Coit
Wir ma

Hier kn

Basic red 46

wwer. dooyoo.de » Mode & Beauty » Haarpflege - Im Cache
2 Dez 2008 — Red - Amber Flame - Warm Blond - Cool Blond Fazit An sich

bin ich ... +/-: Basic Orange 1, Basic Red 2, Basic Red 22, Basic Red 46
Basic Violet 2, ... Genauso ist es, wenn die Haare sofort brechen. Wer die
Farbung ...

La Riche Directions Test - Pink Pink Pink sind meine Haare ...
wwer yopi.de » ... » La Riché Directions - Im Cache

Wk Erfahrungsbericht wvon cachmere - 16. Jun 2008
16 Juni 2005 — Platz 24 in der Kategorie "Haarfarben, Tonungen &
Colorationen”. ... Basic Green 4, Basic Red 46, Basic Orange 2, Basic Violet

4, Basic Violet 14, Basic Blue 7, Basic Blue 9, ... Farbt nicht nur die Haare,
06.05.2005 ...

La Riché Directions Haarfarben - Erfahrungsbericht - Farbe
bekennen!

wwer. ciao.de » ... » Erfahrungsberichte - Im Cache

9. Marz 2007 — Basic Red 46. Basic Violet 4. Yellow 2. Red 1. Midnight Blue
28 ... Doch dabei bitte Beachten das die Haare leider sehr hell gefiarbt sein ...

Colorationen Produkie | Intensiv-Color-Creme, pinot red 465 ...

© 060207, Kantonales Labor Ziirich, 8032 Zirich
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By a hair

m W@ http://www.dooyoo.de/haarpflege/smart-beauty-smart-c O ~ & X

Datei Bearbeiten Ansicht Favoriten Extras 7

! o ‘
e) Gelesene Testbhericl
m INNERHALE CEFR LETZTEN
K | 9 Stiche | HEEBGEN

aufberatung online

2 "Rot = Pink?" Testberich... X (M1 L7 Lo

Handy Fernseher Audio-Hifi Apotheke Computer Fotografie Games Haushalt Kosmetik Alle Kategorier

Home = Mode & Beauty > Haarpflege > Testhericht zu Smart Beauty Smart Colour

Smart Beauty Smart Colour

| Hautpflege s ab €

| Parfum Produkttyp: Smart Beauty Haarpflegeprodukte
Neuester Testbericht: ... Red - Amber Flame - Warm Blond - Cool Blond Fazit /

bin ich eigentlich ganz zufrieden mit der Farbung von Smart Colour. Diese F... nn

| wellness

| kérperpflege Google-Anzeigen

| Makeup Shampoo Haarausfall?

Riverside-center.ch/Shampoo+haarausfall  Schweizer Qualitdt zu bezahlbare
Preis: Dr. von Albertini, Zirich.

Wer hat diesen
Testbericht bewertet?
(95 Mitglieder)

m - b‘ Preisvergleich 1 Testhericht  Testbericht schreiben
Gesamthewertung: Rot = Pink?
Sehr hilfreich Smart Beauty Smart Colour

» Alle 95 Bewertungen

Name des Mitglieds: BulmaZ

1]

Letzte Kommentare:

daturaferox
04.12.08
Blondierung sparen?

|ﬁ| Nachricht an dieses Mitglied senden

|ﬁ| In meinen Freundeskreis aufnehmen

Riesteskt da einfach .
(O @_ﬁflﬂgn |@| Email bei neuen Testberichten
= Ich mache mit der
P MHaRes YA, blond Produkt:

© 060207, Kantonales Labor Ziirich, 8032 Zirich
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A rather hairy source

B http:/fwww.dildo-king.ch/product.php?id_product=91 0 ~ B & X

Datei Bearbeiten Ansicht Fawvoriten  Extras 7

DILDN-KING.

— DILDO-KING — DILDO-KING — DILDO-KING — DILDO-KING — DILDO-KING

Dildo-King Schweiz

TRANSLATOR Startseite = bikini colour carmine pink 3 g

Afrikaans El BIKINI COLOUR CARMINE PINK 2 G

SCHLAGWORTERITAGS

Fun Factory Crystal Bade-Enten
BIG TEAZE TOYS Anal G-Punk
Mature Skin Bad Kitty Smile Wibe
Therapy MNEXUS =13 Sexy
TITAMMEM Strap On Rocks-0Off
Wawver Bizarre Analvibrator

KATEGORIEN

Geschenkidee Love
Paket

EKondome -
Verhiitung

Kondome wvon Billy Boy

Farbemittel-Set flr die
Intimbehaarung. Farbe: F
Geeignet fur alle Haartyp
Komplettes ...

| Mehr Infos

12,80 Fr. i
Artikelnummer : 0519
Menge: |4

| Zum Wunschze

Kondome von Blausiegel

% Durch den Kauf die

Kondome von Durex kiénnen Sie die folgender

Kondome won London ] - sammeln 1 Trewe-Pun
MRS T = | Einem Freund senden bringt IThnen 1 Punkt di
Limmeltiite = | Drucken einen Gutschein umgewar

Héhe von 0,20 Fr..

Kondome wvon Ritex »| Totalansicht

Kondome won Secura
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A store for punks

 “Tansini

Scherzartikel

EEEF BRI ERF RN S EEER R R R R

Sie finden bei uns

Uber uns
Events

F Ballons
P Furzkissen

Theaterschminke
Coiffeur-Zubehér P Girlanden b Juckpulver

b b Scherzartikel
Feuerwerk F Stinkbomben .
Accessoires LR
Kontakt : ¥

—_—

b Lachsicke

P Spinnen

P Konfetti

b Luftschlangen -
a1 | | _|—I

Tansini - Limmatquai 4 / Torgasse - 8001 Zurich - Tel und Fax 044 251 79 15 - Email: info@tansini.ch
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No success with hair colour.
Hit with Semi-permanent hair colour

© 060207, Kantonales Labor Ziirich, 8032 Zirich
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Readability

Basic Red 46 ?!
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The disappointment
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The Proof
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Elucidation of the structure:
Where was the problem ?

Mea culpa

ESI(pos) 1onization produces in 99 % of all cases an
[M+H]" 10n

ESI(pos) 1onization produces in 1 % of all cases
a free radical or the analyte is a quaternary amine

Therefore avoid the reflex to deduct an H+ !!!
(Test: Neg. 1onisation or Na+ or D,O infusion)
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Elucidation of the structure:
Where was the problem ?

The search 1s not always straightforward

Even a correct elemental compositon [M]
may nowhere to be found

[t might be recorded as
M+acetate
M+H+Br
M+formate
etc.
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Elucidation of the structure:
Where was the problem ?

Public databanks can contain errors
(Scifinder an expensive tool contains the correct information)

There are wrong structures

wrong elemental compositions

and structures do not always correspond
to the shown elemental compositions
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How can we avoid this ?

There 1s a rule for an experienced traveller:
Ask three persons for the right way. Take the way which
was mentioned at least two times

For chemists involved 1n structural elucidation:
google the CAS Nr.
Believe only when you see the same structure 10 times

) 060207, Kantonales Labor Ziirich, 8032 Ziirich



KANTONALES LABOR
ZURICH

Why is finding an unknown that difficult ?

Finding an unknown additive in food 1s more difficult than
finding an 1n-vitro metabolite of a known drug

A curry powder contains other natural red colours than a sumach

Food analysts have to show a high sample throughput

They have a heavy burden of administration, quality control
and human resource management duties.
More and more they sit in the office.
The laboratory assistances struggle with the instruments
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Why was Basic red 46 only discovered now?

Unauthorized use of Sudan red in food 1s known since 2003

Methods were developed and validated to detect sudan red

The methods ware carefully optimized to produce
best sensitivity, reproducibility, accuracy linearity etc.

This goal was achieved by introducing selective sample
processing (e.g. gel permeation, or silica solid phase extraction)
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Does too much regulation cause food unsafety ?

The validated methods worked well
for sudan red

The extensive clean up produced
nice results for sudan red but removed
Basic red 46 completely.

NIs 1t worth quantifying a known compound with uttermost precision
@ Zwhile completely overlooking a closely related compound ?
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Conclusion

We use harmonized analytical methods.

We have more and more sophisticated
method validation concepts.

We provide results with measurement
€ITors.

Is this the way to go ?

More brain 1n the lab;
less Regulations

© 060207, Kantonales Labor Ziirich, 8032 Zirich




