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Swedish multiresidue method
Swekt goes into
Orbitrap technology
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Outline

* Introduction, Uppsala and NFA

* Objectives

* Comparisons to LC-MS/MS and TOF
*  Examples and Results

* Future plans

* Conclusions, Pros and Cons
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The National Food Agency

Director General
We work for:

» safe food and drinking water
» fair practices in the food trade
* healthy eating habits

‘ Advisory Council

Science Division Food Control Division Strateqgic Development
g p

+ Biology Analysis and‘Support D|V|5|op

e Chemistry Planning Finance and Accounting

* Risk Benefit Assessment Support Human Res.ources

. IT and Service

Advice and Emergency Northern and Central Sweden

International Affairs

preparedness Western Gotaland Leqal Affairs
Eastern Gotaland Co?nmunications
Southern Gotaland .
Evaluation
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Challenges working with pesticides
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Validation and Control procedures for

Pesticide laboratories

Search: |

EU Reference Laboratories for Residues of Pesticides

You are here: Home

EURL EURL for
Portal Fruits and Vegetables

EURL for EURL for EURL for
Cereals and Feeding Stuff | Food of Animal Origin | Single Residue Methods

Topics
[¢] General Info
DG SANCO
About EURLs
RASFF
Control Programs

[2] AQC Procedures
AQC Documents
AQC Panel

[) Proficiency Tests
About EUFTs
General Protocol
Annual EUPT-Calendars
Obliged Labs 2016
EUPT-FV18
EUPT-FV-SMO8
EUPT-CF10
EUPT-AO11
EUPT-SRM11

[@ wWorkshops
Workshop Overview

Method Validation & Quality Control Procedures
for Pesticide Residues Analysis in Food & Feed

This guidance document describes the method validation and analytical quality control requirements to
support the validity of data used for checking compliance with maximum residue limits, enforcement
actions, or assessment of consumer exposure to pesticides in the EU.

Method Validation and Quality Control Procedures for Pesticide Residues Analysis in Food and Feed:

NEW UPDATE (14.12.2015):
Document No. SANTE 11945/2015 (Implemented by 01.01.2016)

If you have questions to this guidance document, please use the Guideline Help to submit your question
electronically to the QC Panel:

* Link to Guideline Help.

Older versions of the AQC Procedures:
« Document No. SANCO/12571/2013

« Document Mo, SANCO/12495/2011
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Quicklinks

EURL-DataPool
EURL-DataPool (NEW)
EU-MRLs Database (COM)
EU-Legisl. on MRLs (COM)
EU-Legisl. on PPPs (COM)
RASFF Portal DB (COM)
CIRCA BC Login

How to Use CIRCA BC

Pinboard

Food of Animal Origin:
Reporting Residues of
Pesticides, Presentation from
EPRW 2016 added!

EUPT AD 10 - Final Report
available

Observations Report on BNPU
(IS for acids)



Swe Et |AO>10% fat |
[Fv+Honey || | cereals | AO<10%fat | -

- Fat determination
Extraction Extraction Extraction
10 g sample fogrr?er\?aF;IeGr 5 g sample Extraction
20 ml EtOAc+NaHCO; 10 ml EtOAc (1% HAC) PSA + C18 05 q fat
3 min Spex shaker 2 i S siler 10 ml EtOAc 91
Na,SO, Na.SO 3 min Spex shaker TOMIEIGAC CHITST)
294 Na.SO 3 min Spex shaker
2= Na,SO,
Centrifugation Centrifugation _ _
Centrifugation Centrifugation
Filtration Filtration
Filtration Filtration
UPLC- GPC SX-3
MS/MS TP (1+1 EtOAC/CH)
GC-MS/MS + GC-MS/MS . UPLC-
HRMS MS/MS GC-MSIMS | vis/Ms Evaporation
Reconstitution in EtOAc
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SwekEt - Workflow
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Workflow for Targeted and Non-Targeted
Analyses

Non-Targeted

|

Unknown unknown

* Non-Targeted
-Compound Discoverer

Known known Known uknown
e Targeted * Semi Targeted
- Target list - Unknown screening
- Databases
- Libraries
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Verification of Q Exactive Focus Orbitrap

Y] Linearity
J] Robustness
J] Detectability
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Linearity — correlation or residuals?

Coefficient of determination (R2) for analytes in batch: Verifiering av QExactive Focus, Linjaritet, 160628 beta kalib
Instrument: Thermo & Exactive Focus
Fegression type: Linear
‘weighting 1/
Qrigin: Ignore

OpgOOQpOpgOgo0oo DDUDDDDDDDDDDDDDDDDD DDDDDDDUDDDDDDDDDDDDDD
o

O0g a R2

=] DD o
Etofenprox
-]
140000000 —
® Fludioxonil QRS p—,
2 120000000 — RSE 231
4000000 — r =0,99751
RSE=92% v ,
Tz -
L]
BODDO000— - '
2000000 — o e
.'I el
66,59
* 20000000 —]
0 I
08 J > ] % ; z
Cone. {rghgd )

095

= Full cafibration. Fludicxonil
Calibeanoe, fegtbracket
Flushooral
_ Calibrabor. s bracket
Fludiomonil

Disutian Sulphe i —]

Burksczar b

Analyte




Linearity according to SANTE doc

C17 Multi-level calibration (three or more
concentrations) is preferred. An appropriate calibration
function must be used and the calibration curve should
not be forced through the origin without justification. The
fit of the calibration function must be plotted and
iInspected visually and/or by calculation of the residuals,
avoiding over-reliance on correlation coefficients, to
ensure that the fit is satisfactory within the concentration
range of the pesticides detected. If individual residuals
deviate by more than £20% from the calibration curve in
the relevant region, an alternative calibration function
must be used. In general, the use of weighted linear
regression (1/x) isrecommended, rather than linear
regression.
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Quantitative View — with residuals

Compound Results
@ Sele Compound Integration Mode e %Di %RSD % CV
22 fa - fa v R

* 38 Diniconazole Method -372
* 39 Dinotefuran Method 493

& 40 Diphenamid Method -196
B 4 Disulfoton Method 004
42 Disulfoton Sulfone Method -448
& 43 DMPF (Dimethylphenyl Method -0.27
B 44 DMSA Method -443
@ 45 DMST Method -334
® 46 Dodine Method -5,07
® 47 Emamectin Bla (>90%) Manual -190

Compound Details
Quan Peak -

=]

160623_03 Emamectin B1a (*80%) just after B1b m/z: 886.53110

Relative Intensity

RT: 1147
MA: 301401240
IMH: 99393343

T
15

113 114 116
RT(min)
m/z: 88653110
ApexRT: 1147 Left RT: 11.40 Right RT: 11.59

160623_03 Emamectin B1a (=80%) just after B1b
RT. 11.47

RT 1148
RT 11.47

Relative Intensity

115
RT(min)

NL: 0.8TET
miz 28853110
NL: 33287
miz: 16811720
HL 34280
miz: 128.09153
HL: 11686
miz: 302.19660

> 1o

Commeon Column Parameters

Common parameters for Compound Results and Sample Results tables

Column Description

YOV Coefficient of Variance. Standard deviation of the multiple samples of one level, multiplied by 100, and divided by the average of the multiple samples of that level. This calculation is based on the areas
of the peaks.

%oDiff The calculated amount minus the expected amount, divided by the expected amount, and then multiphed by 100.

%RSD Standard deviation of the multiple samples of one level, multiplied by 100, and divided by the average of the multiple samples of that level. This calculation is based on the calculated amounts.

Note This RSD value is not the same as the RSD value used with the Average RF curve type in the method. Refer to Chapter 4, "Using the Method Development Mode for Quantitation Methods,” in t
TraceFinder Lab Director User Guide.
The application uses this %RSD value in Data Review and in the Compound Calibration Report when you acquire multiple samples for the same Chk Std or Cal Std samples.

. .
Emamectin B1a (>80%) just after B15 160623 _03 Emamectin B1a (=00%) just afier Bib # 2887 RT 1147
¥ = 1.02820X - 1.27826; R*2: 0,9996; Origin: Ignore; W: 1/%; Area F: FTMS + p ESI Full ms (120.0000-1000.0000)
q 328.19391
360000000 1004
] 20
340000000 B
1 80 205.22668| 44413129
320000000 = 70
] A 28653015
300000000 £ 6":
1 o 50
280000000 £ A
1 3 40
& ]
260000000 204 65533019
] 4 r446.12869 |
240000000 20 |
] 10 507.12488 |
220000000-] ol | 76033301
2000000001 200 400 m;uo 300 1000
<180000000] MS-Reference NL: 1.72E<08
1 F: FTMS + p ESI Full ms [120.0000-1000.0000)
te0000000 1004 32519301
140000000-] a0
120000000-] 80 205.22668| 44413199
1 = 0]
mnuwuuu—_ E 60 28653015
£ ]
80000000 » 50
3 2 A
60000000 T 40
] 20 65538019
40000000 b 8 |
1 20] 44512889 |
20000000-] 104 507.12488 |
1 | 70330
o} ; : . . . ; 0- T T T T T T !l
o i o s 200 400 m;un 200 1000
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Residuals with Q Exactive Focus Orbitrap

Individual residuals foranalytes in batch: Verifieringav QExactive Focus, Linjaritet, 160627 kalib alfa
Instrument: Thermo @ Exactive Focus
Regression type: Linear
‘wieighting 1/%
Origin: Ignore

68
Pymetrozine
Pymetrozine 479
454 s
M Agibenzolar-S-methyl
DMPF Sedaxane 464
36 362
Sedaxane imi f RPA 202243 .
b P\rlmlcarlggg a0
. fPlnmlcarE Methomyl
Dernetcn—Smethylsulphonecarw”ra“' Frhydraxey- 023'4 234
203 Methomyl Oxam |Oxirma£ Pirimicarb-D&
18— DOxamyl D)gnm: ; 02 ¥ TIZ |-° ;3 0%
£ : B § 8
= 3
2
: l
o
s
4
+ . ¥
Firimicarb-D6 § Pymetrozine §
-212 -22.4 . Pirimicarb
Aldicark- 2 Bupioscarboxim OMPE = 2348 I = IR
2092038 : K 0%
RFA 202248 B?Sz*éajf'd .
-30 . Aldicarb-Sulphone
+ Butocarboxim -3
32— ELE) . .
* Acibenzolar--methyl oy carboim
-35
52— ‘ — — ] T o
Inj. 1. 0.3 (mgfkg) Inj. 1. 0.05 (mg/kg) Inj. 1. 0.01 {mg/kg) Inj. 2. 0.3 (mg/kg) Inj. 2, 0.05 {mg/kg) Inj. 2. 0.01 (mg/kg)

Inj#, conc. (mgikg)



Residual (%]

Residuals with

Individual residuals for analytes in batch: Kontrollen 2016, frukt och gront, v20, 160519Alfa.batch.bin

Instrument: Agilent
Regression type: Linear
weighting ;14
QOngin: Ignore

current LC-MS/MS system

|
Inj. 1. 0.3 (mag/kg)

Inj#, cone. {malkg)

200—
Thiamethoxam
1743
-
40—
150 — Flenicamid
1426
.
Abamectin
1232
@
Cyhexatin Spirodiclofen
1043 104
100 * M
Dogéne Cyg;ﬁ;tm
20 . Novaluron P Vamidethion-Sulphone ° .
763 Flonicamid 71 4 Resmethrin
. 735 727
.
5””9&5%2“"3 Rmrggthrin Demeton-S-methylsulphone ¢ E.',o%‘ ne
= ° Trierine Dodine . B )
§ 50— Metaflumizone (sum of E- An 5o )] 5‘%9 i‘rﬁ 202248 Triforine Hmﬂhlaf?{(:yrm:xaml E;?rnpalm
jﬁ Bitertanol 425 - 323 553 upyradifuron
= Aldicarb-Sulphone g ;7% | 2 Butocarboxi MPF b Ab T Fenbutatin Oxid 243
N m4 . Fenbutatin Oxide 387%389 247 31 4 Ef}‘; utatin Lzade Flumetrshfiamidothion
Fenobucarl Azinphos-methyl o Epdmectin B1b b MC .h 1338
*0 10 - yhexatin Clofentezine mectin B1b
RPa2022 zgzt?ggmv ame i, < o —_ 54 226 o1
0— H 308 j 28 \24.7 Famoxadone Fenthion-Sulphexidg-dkon
' Nitenpyram Hexythiazox 228/ §\213
234 231
0 Valifenalate Phoxim
H Isopropalin Novaluron 21,1 219 Fz\??éasu\furnn
¢ 262 5 ropalin Flumcazmalds Fenbutatin Dggz enbutstin 03“23 Ethjaféncarb-Sulphane
L L £ e B i T aznoh g L
M Flonicamid Cihes itertanal Yo e T ¥ erianol 0%
<29, Mowvaluron -237 227286 -3
H 2574574 2 ! *%58 Dedine A TEmamectin B1b 2]
B Isopropalin Demeton-S-methylsulphone 318 % 327 o
! Cyhexa : 4 215 Butocarboxim 352
m Triforin § 'amidothion-Sulphene 62 Cyafbfamid
. Quinoxyfen 405 Spirodiclofen -134 g Movaluron /-38.8
¢ Ea : e 428 {sum of E- And Z-isomers) -38.3
-20 Resmethrin Emamectin B1b * 561 e Mﬂl
Quinaxyfen * . 52,6 * W50.7 -51.2 . .
-235 Flonicamid . - Thiamethoxam -B43
) - Spirodiclofen 703
IS 59,3 WAL }
T - * Thiamethoxam
622/ -67.4 Flonicamid -81.2
-85.7 .
-
10 T | | T | T T T
nj. 1. 0.3 (m nj. 1. 0.05 {m nj. 1. 0.07 {m nj. 2. 0.3 (m nj. 2. 0.05 {m nj. 2. 0.07 {m nj. 3. 0.3 (m nj. 3. 0.05 {m nj. 3. 0.07 {m
Inj. 1. 0.3 (mg/kg Inj. 1, 0.05 {mg/kg Inj. 1. 0.07 {mg/kg Inj. 2. 0.3 (mg/kg Inj. 2, 0.05 (mg/kg Inj. 2, 0.0 {mg/kg Inj. 3. 0.3 (mg/kg Inj. 3. 0.05 {mg/kg Inj. 3. 0.0 {mg/kg
Inj#, conc. (mg'kg)
-40




Robustness of the system

30

21 injections during 11 hours run
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Detectability

EUPT-CF10 2016 wheat calculated with carrot

Orbitrap
Calculated amount

Carrotcalib

LC-MS/MS
Pesticide Assign value Reported amount
mg/kg Wheat calib
mg/kg (z-score)
Azoxystrobin 0.088 0.073 (-0.7)
Bixafen 0.074 0.059 (-0.8)
Buprofezin 0.048 0.051 (0.2)
Tebuconazole 0.091 0.080 (-0.5)
Epoxiconazole 0.177 0.174 (-0.1)
Pirimicarb-desmethyl 0.048 0.055 (0.6)
Pyraclostrobin 0.098 0.081 (-0.7)
Tetramethrin 0.096 0.102 (0.3)
Isocarbophos 0.048 0.057 (0.7)
(’ Fluopyram 0.250 0.269 (0.3)
Prothioconazole-desthio 0.149 0.149 (0)

mg/kg (z-score)

0.069 (-0.8)
0.072 (-0.1)
0.052 (-0.3)
0.076 (-0.6)
0.154 (-0.5)
0.047 (-0.1)

0.077 (-0.8)
0.094(-0.1)
0.042 (0.6)
0.223 (-0.4)
0.130 (0.6)



Full scan combined with vDIA acquisition

No Fragmentation
m/z 130-1000 @ 70K

Fragments of 130-1000 @ 70K

No Fragmentation Fragments of Fragments of Fragments of = Fragments of Fragments of

m/z 130-1000 @ 70K 95-205@35K 195-305@35K 295-405@35K  395-505@35K 49{;'3150,?5
. Quadrupole
HCD Cell C-Trap Mass Filter
] ]

For Non-target acquisition

[ I
(I - |§ - No fragmentation (Full Scan)

- Fragmentation in HCD cell (vDIA)

RF-Lens
lon Source

vDIA method is Orbitrap
not available in Mass Analyzer
the United States X'/

of America

\ Gl




File Help

Properties

- g | 4 Global Settings
Thermo 1 2 3 4 5 ] 7 3 17 18 14 20 21 22 User Rale Advanced
Scientfic: S for

C:\Thermo\Instruments\Service\Install 25NOV2015\Test-300ulmin mstune:

L e B T A B S B

Use lock masse: best

Lock mass injec —
b ) Hr

User Role
Select the current user role

UEmie || Experiments

Focus - Orbitrap .
General Properties of Full MS - vDIA

= Ful M5 s 4 General
Folarity positive
In-source CID  —

& PRM Full MS

- Resolution 70,000
LRl NS - AF Scan range 120 to 1000 m/z
TR MS - vDIA AGC target 1s6
Maximum IT  auto

g 5m

4OAIF
Microscans 1

Spectrum data t Profile
variable DIA
Resolution 17,500
MOb”e phase: # vDIA segmen 5

. . . . g . vDIA isolation ri 95 to 205 m/z
A: 5mM ammonium formiate and 0.1 % formic acid in water JDIA isolation r: 195 £ 305 mfz

B: 5 mM ammonium formiate and 0.1 % formic acid in methanol ¥DLA isolation r; 295 to 405 mfz
wDIA isolation ri 395 to 505 m/z

vDIA isolation ri 495 to 1000 m/z
(N)CE / stepped ce: 30, 80

Fixed first mass —

AGC target 3e6

Maximum IT 200 ms
Microscans 1

Spectrum data t Profile

Uil

1.36 3 2 M ¥ i i K 5 . 2145 32.00

Faw
[mlfmin]

(T - Flow: 0.3 ml/min

350
fion Y- Inj volume: 4 pl
L

- Column: Accucore aQ column Thermo Scientific (100 mm x 2.1 mm ID)

(]

Polarity
Use this list box to toggle between
positive ion and negative ion polarity.




XIC Overlay

RT: 9.42 RT: 9.42 RT 1171
E RT. 11.48 E RT: 11.48
90-; RT|11.71 90-; [ RT1242

All peaks 1 Top 20 RT 142

Relative Intensity

Dl

3

=

I~
3 3
3

—_—

Relative Intensity

N |
Wil .." 'i||| il 204 .I .
I| i'I || "' !!'I

|
rNHINJ'nH |

RT:12.71

104 [ | |
; [ )] |
P47 18.04 20,39 05 7.37) 781 3_34[ 1 U 9?% 107f1|10.93 | ‘Ld’ 142_ ng; 6 13.50

I L T 1 T T T T MM et My T
12 14 16 18 20 6 T 3 9 10 11 12 13 14
RT{min) RT{min)
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Screening Data Review for Target analyses

- —_ - —— =
‘ ta Review - 8 beta [Screening]
Samples w 8 x| Compounds - I x
Lﬁoﬁ:g beta 2 1 F&\ pos master database 160615 -
02UP4177 _bets 0,3 )
B 03UP4177 beta 03 g0 | Selected MZ RT P F LS Flag Compound Name Match Result Name Formula Adduct Confirmed m/z (Expected) m/z (Apex) m/z (Delta (ppm}) RT (Expected) H
M 09UP4177 _beta 0.3 Ba v -, v v -0 v - ha - ™ - ha - Ba v ha - Ba - - = -
=
= 1 L ] L ] L ] L ] L ] L Atrazine-desethyl Atrazine-desethyl@RT 5.93 CEH10CING M+H 4outof4 188.0698 o
O —] 1
@hrugmectiilof | @ Lbvayimelches)| 0
2 il a a A 2 A Boofiacad Dopficarad P 1029 Co0ua0no0s Y IRT] 7 out of 4 4111048 e
3 . . . . 4outof 4 2141121
- | Review and click through the pesticides found | :w. sso0e1
5 4outofd 2531659
o
3 h m p I . 4outofd 1041176
7 In €ac Sd e. 4outof4 2150662 ) 2 a1
g 4outofd 2801543 w "
e 2 k t
9 eaks resen 4outofd 2220696
10 . . doutofa 2420845 %
& . . &
«u | e Match k file/tR b 3outord 328, S R, D N —. S—.
a C I n ea ro I e 140 145 2050 25 260 245 afD 275 2100
12 Joutofd 20682 "
13 H 1 H 4 out of 4 282.0892 — ——
e Opt |: isotopic patt gment
s ional: isotopic pattern, fragments e
15 - - 407.1020
16 ® ® ® ° ° ®  Oxydemeton methyl (dem: Oxydemeton methyl (demeton-s-me C6H1504PS2 M+H 2470222
17 ® ® ® ° ° ®  Phorste Sulfovide Phorate Sulfoxide@RT 7.91 CTH1703PS3 M+H 277.0150
18 ° ° ® ° n Prometryn Prometryn@RT 897 C10H19N5S 3outsfd 2421434 2
- ES -
19 L ] L ] L ] L] L] L Propoxur Propaxur@RT 7.16 C1IHI5NO3 +H 4 out of 4 i
20 [ ] [ ] [ ] [ ] [ ] L ] Simazine Simazine@RT 7.26 CTH12CINS M+H 4out of 4 ? | i
< — m J &
Chromatogram ~ B X ||Spectrum 40 o
MeH Spectrum | @ Isotopes 100% (10 of 11) | @ Fragments (2 of 3) | @ Library (4 matches) | 20884
UP4177_beta_0,3 Desmetryn NL: 1.51E8 m/z 214.111- 214.1132 UP4177_beta_0,3 # 1765 RT. 7.39 L oo - T - :
F: FTMS + p Full ms [130.0000-1000.0000] F: FTMS + p ESI Full ms [130.0000-1000.0000] L R R
RT 7.39 214 1121
AA 1370232060.36 1004 peram T
00m AH. 151306976.00 o0 s ek )
] 20 Mo 3L Desmetrym CBHLSNSS Sczve 50 Rank 1 oFd [ 483
= = T | TG FRIMG « 0 BT Full med 250 DODOGINCESS 00 [0 D000 302.0000)
F 80 & 704 ] gl
g 2 50 A s
£ £ ] i 1720643
- 60 @ 504 £ #1.03p 590668 =
g E |
g e 3 4] LB 1R el 1 I
* = 304 £l 109 15 M = 300
: 20: 365‘1655 #2483 FFTWS + p £ Fullma 214 11@headl 00 [30.00-224 11]
0 o] 22 ties|asatesr oo 604.3875 o il
1 o 376 | 769 832 592 974 130 1178 1338 l | Ly 2312840 4353421 sp81710 | 6604513 Eq
0 T T T T T T T e T T T e e e T e e e e e e T e T Oty A T T T T T T T - pnmy 220400 BT soy s
1 2 3 4 5 6 7 E 9 10 1 12 13 14 200 300 400 500 600 7t I ol T .o
RT{min) miz ) 1m [ 20 24 0
mz




Now — let’s start with the fun part!

Finding new analytes with
e Thermo databases
e Tracefinder unknowns




Approaches to find new pesticides;
Databases & Unknown Screening

i : [Screenin 11
sfromindia il 603 Pesticides RT database
.w I X || Compounds * @ x
4 lﬁ'ﬂg g [ | Selected MZ RT P F LS Flag Compoum Match R Formula Confirr my/z m/z (Apex) mfz (D' 42| RT (Expected) |
|
p EI N Aa - - V:u: - - - ?:u: - - Az - Aa - Az - Az Aa 0w Az Az - Aa - = - :D
® 26 ] | o & | Methomyl Methomyl@ C5HI0ON2025 M- loutofd4 80,0801 180.0804 16316 3.87
®= 27 ] ] d L [ ] Fenprapidin = Fenpropidir C19H31M M- 1loutofd 962349 296.2344 -1.6710 B.88
®H 28 L] | & & L] Daimuron Daimuron@ C17H20M20 M 3outofd 691648 260.1644 -1.7548 9.20 D
B 29 ] ] d L | Dichlormid Dichlormid{ C8HII1CIZNG M- loutofd 30,0110 230.0106 -1.8071 7.06
30 ] | A @ L] Metolcarb Metolcarb@ COHIINOZ M 2outofd 660863 166.0860 -1.8499 7.05
< [ — n — — ] »
Chromatogram - I x !pectrurn » 3 x
M+H | M+NH4 | M+Na [ Spectrum | ® Isotopes 86% (1 of 2) | ® Fragments (2 0f 4) | ® Library (1 matches) |
1!_3051?_25 Daimuron NL: 2.21E5 miz: 269.1635 - 2601662 [. #1: Daimuron 88 M+H #1: Daimuron C17H20N20 Score: 88 Rank: 1 of 1 Id: 2316
F: FTMS + p Full ms [120.0000-1000.0000] ? Daimuron #2001 F:FTMS + p ESI Full ms2 250.0000@hcd55.00 [50.0000-205.0000]
BA 43402 100 N T 119.0851
AH: 221015.55 L. = 65.03M
100 T Herbicid =
a0 b . £ =0 106.0651
. HiG CH =
.. 80 \O\ P g 134.0595
= — N N 3
73] H H L
=i 0
@ i
£ &0+ 60 a0 100 120 140 160
@ _
% 50+ #2316 F:FTMS + p ESI Full ms2 259.16@hcd40.00 [50.00-279.16]
30 - 119.0858
20 E 5 108.[0810
- =]
10 9.95 3 650380 ﬂ;?f“‘“l 134.0603
T I T T T T T I T T T I T I T T T T | T | T T T T T T
2 4 5] 3 10 12 14 16 60 a0 100 120 140 160
RT{min) miz




Tracefinder Unknown Screening

Local Method View - 160705 prov_Screeniing_NewCompounds
ds

, ¥ Batch View Master method: Screeniing NewCompounds

¥ Settings
Samples
S Unknown anaIyS|s can be added
Use RT Limits [C] ~ Search from 000 minutes
|
Heat Map
= - = - E-l - = - = - = - = - = -
1185 6a3 2451700 BA (1] 41654504 0 1] o
1186 647 1801596 WA 0 48447351 44157249 51428451 43550582
1187 6.5% ARRITER L) 5 0 L] [t}
1188 652 4793846 Nt 0 0 0
19 s 201058 a : ) 0 0 Heatmap
1190 752 BS5.2272 NiA 0 0 [ 0
1191 150 FRERT] BA 1} 0 o o
1192 747 2411337 TS 0 0 0 0
' 1183 806 4593326 Wik 0 0 0 o
1154 809 4533620 [ 0 o 0 0
1195 831 4913482 MA [1} 1} [1] o
olczad 1196 B38 5132146 N/A 0 0 (] 0
Ml 1197 839 2571109 WA ] 0 0 0
Hlpdnsbhui 1198 839 2%9.1066 M/A o 32,265,509 o 0 o
U'*mscmnqm f A% LT ETRLY Rira A A YA L] ) A
Feport View "'H— '“-'P Cress Sample Peak List
Acqulston Statut Filename Sample Type @ i S*d!d o] miVault o Ebermental Compositon C B[] i Bakeckicl a1 Source 10 Source Detail = Match Result Name
Target serening = M b . m . Moo T - om - o - B o M v g v g =
:':"“"" ) 1 1 @ 03UPAITZ aMa 03 Unimewn 1183 LOODO-1000,0000] HAA WA CI0HE504N2 Ha A 1 7l Chemtpider 30094 (< carpaine
e : 77 @ oS0 Unkricwn 14 F]10000-10000000] N/A NA CITHASNG A WA 3 ¥ EementiComp Slemental Comp Result C2BHSI0MN2
s i 31 @ P Unkmiown 1185 LODOO-1000.0000] /A L7 CTHZONGF3 WA R/A 3 ElementaiComp Elemental Comp Result C24HS40SN3P
Pk Detection Settings i a4 @ ez Unkngan 1186 10000-1000,0000]  M/A A CEHZ20IN N/ WA - EigrnentaiCoenp Elemental Comp Result CIIHS0D4NSE
Reperts 5 5 @  02UPLT7_beta 03 Unknown 187 " LOD0O-1000.0000]  N/A S CITHASHE HA WA L
11es | LO0GOO-1000,0000]  MAA NiA CHEHSI04N2 LT {=)-Carpaine
1189 P 10000-1000:0000] NA NA C5H2S0NAF WA WA
1190 LOD0O-1000.0000] - K& N/ CAIHEOONEFPSA H/A KA
1191 1L0000-1000.0000]  N/& A CLIH20ONRS H/A /A i

] ChamSpider Senrch | Hmerar-alniir e
¥ Mighest Point Anatysis
@ Lehaustive Search ) Smple Search

Hlumber af 1o matches i



Example of a finding in papaya with
Tracefinder Unknown Screening

Home utu / Help

ChemSpider

Search and share chemistry

Simple Structure Advanced History
Review - 160705 prov [Screening

Heat Map
03UPA172 alfs 03  DSProv_60 06Prov_23 07Prov_22 02UPA177_beta 0,3
b=t RLZ Mass MS Area MS Area MS Area MS Arez MS Ares
= - = - fa - = - = - = - = - = - .
1187 6.51 4953789 N/A 0 0 0 (+)- Carpa ine
11as 633 4793846 N/A o o o Molecular Formula CasHeoMz04
1189 653 2401958 N/A 0 0 0
1180 7.52 855.4272 N/A 0 109,300,703 0 0 o o i _en, Average mass 478.708 Da
1191 7.60 273.1058 N/A 0 104,819,273 o o o Monoisotopic mass 478.377045 Da
1192 7.87 2411337 N/A 0 48,713,530 0 0 0 ; ChemSpider ID 390094
1193 506 489.3326 N/A 0 77,548,342 0 0 0 M
1194 809 493.3620 N/A 0 25,171,866 0 0 0 % _ 6 of 6 defined stereocentres
1185 831 491.3482 N/A 0 80,721,891 0 0 o
Heat Map |Cross Sample Peak List
Peakc Lit <55 | Peak dentications
EE Bat | Status Filename Sample Type B[] Selected Filter String NIST mzVault Elemental Compesition Database Chemspider =+ | K= | Selected | ID Source 1D Source Detail Match Result Name
= m As - ™ - P - P PR pa - ™ - ™ - P . - - - . - a
101 @  03UP4172.alfa 03 Unknown 1185 B i + p ESI Full ms [130.0000-1000.0000] N/A N/A C7H20NEF3 N/A N/A 1 ChemSpider 390994 = 2
2 2 @ 05Pov 60 Unknown 1186 B 3 = p ESI Full ms [130.0000-1000.0000] N/A N/A CBH2203N N/A N/A 2 ElementalComp Elemental Comp Result C28HS104N2 cx
3 3 ©®  08Prov 23 Unknown 1187 = 3 + p ESI Full ms [130.0000-1000.0000] N/A N/A C27H45N9 N/A N/A = 3 ElementalComp Elemental Comp Result C24H5404N3P c2
4 a @ 0Prov 2 Unknown 1188 ] 3 + p ESI Full ms [130.0000-1000.0000] N/A N/A C28H5104N2
5 5 @  02UP4177_beta03 Unknown 1189 B i + p ESI Full ms [130.0000-1000.0000] N/A N/A CIH2502N4F C -
1190 B i + p ESI Full ms [130.0000-1000.0000] N/A N/A casnesonerrsn  oAlpaine
. - Fram Wicpedia the fee ereytlopedia
XIC _.
Filter: FTMS + p ESI Full ms [130.0000-1000.0000] C.!rP].!l 5 one of the I'I'LEPI'ELKBKJI:’LCIMEI'IE of papaya lEa\'E'S which has been studsed for its cardiovascular effects = CI[ELILEIIN‘" EﬂEC:SDT(.EI'PaII’\E'ﬁ‘EI"E studied in Wistar male rat
25E8. weighing 314 +/- 13 g, under pentobarbial (30 mgikg) anesthesia ™ increasing dosages of campaine from 0.5 mg'kg to 2.0 mg/ky nesulted in progressive decrease in systolic, deastolic, an
aces Ean atehial blood pressuie. Secivi Sanomic NEnvous Blotkade with atropine sulfate (1 MOKY) of propranciol iydrethionde (B mpKg) did Hot alter thi Ci ulatony fESponse 10
E carpaine. Carpaing, 2 mg/kg, reduced candiac outpul, stroke voleme, stroke work, and cardiac power, but the calculated 1otal peripheral resistance remained unchanged. it is conchuded
E15E8 Trom Mese resuls that carpaine affects the myocandium directly. The efects of carpaine may De reiated to its macrocyciic dilacione struciure, a possible cation chelating struciune
21.0E8-
E
5067 References [edn)
T T T T T T T T T T T T T T T T T T T T T T T 1. & Mevck index, 11th Edbon, 1866
RT(min} 2. # Burdick, Everotto M "Carpane. An alikaloid of Canea papaya. Chomisiry and pharmacology ™ Econamic Batany (1971), 25(4), 363365
XIC Overlay TIC Chromatogram | XIC 3. *Hormick. C A Sanders, L I Lin, Y. C. "Effect of carpaing, a papaya alcaloid. on the cinculatony funchion in the ral " Research Communications m Chemics! Pathalogy and Pharmacology (1978), 22
(2), 277289
Peak Chromategram ~ 1 % J Spectrum
100
g:l ER T T T T T Ty T T T T T T T T T T 23S
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
53 59 5.0 6.1 52 63 6.4 6.5 56 87 6.8 [ 7.0 71 72 200 300 “00 500 miz 6o 700 800 900 1000 f:;‘@
RTimin) 472,38

Group Averages Peak Chromatogram Cross Sample Peak Overlay Library Search Chemical Structure Fragments [sotopes| Spectrum




New pesticides with Tracefinder Unknown
Screening

ChemSpider

Search and share chemistry

I.na from India

Retention Time - Mses 03UP4172_alfa 03 | 05Prov_50 06Prov_23 07Prov_22 02UP4177_beta 0,3 Icaridin
& MS Area MS Area MS Area MS Area MS Area
Molecular Formula CraHzNOs
= - = - hs - = - = - = - = - = -
AVETBOE MASS 220 318 Da
1481 7.88 2121278 MN/A [t} [t} [t} 105,808,786 [t}
Monoisotopic mas 229.16
1482 780 1940941 N/A o o o 55588793 o HO onoisciopic mass 23107601 Ca.
1483 7.89 1630754 N/A 0 0 0 41,282,449 0 QA\OJ\/CHJ Chamcpider (D) 1130
1484 7.89 193.0863 MN/A 0o 0o 0o 45122705 0o
1485 853 282.2042 M/A [t} [t} [t} 68,180,268 [t}
1486 861 235.1305 MN/A 0o 0o 0o 51,202,502 0o
1487 g61 258.2066 M/A [t} [t} 0 85233 400 [t}
1488 862 2301753 MN/A 0o 0o 0o
1489 g.64 226.1440 M/A [t} [t} [t} 33,447,929 [t}
Heat Map | Cross Sample Peak List
Peak List - 1 x
&5 Bat | Status Filename Sample Type EEF] Selected 1 ) MIST mzVault Elemental Composition Database Chemspider = *
- . . . . - . - - e - . - . - e - . - Properties Sj:a{cnor': Spectra chndorsr_ Aricles  More ~
1 1 @  03UP4172.alfa 03 Unknown 1483 [ 1.0000-1000.0000] N/A N/A C10H1102 N/A 4-Methoxycinnz 1 ChemSpider 111359 Iearidin =t
2 2 @ 05Prov 60 Unknown 1484 B 1.0000-1000.0000] N/A N/A CTH1603NP N/A N/A 2 Dstsbase 603 Pesticides RT Picaridin(M+H) 230.175 C1.
3 3 @ 06Prova3 Unknown 1485 [ 1.0000-1000.0000] N/A N/A C8H270N8P N/A /A 3 ElementaiComp Elemental Comp Result C12H2403N 1
4 4 ‘ 07Prov_22 Unknown 1486 = 1.0000-1000.0000] N/A MN/A C12H180F3 Pymetrozine(M+NH4) 235.13019 N/A =
5 5 ‘ 02UP4177_beta_ 0,3 Unknown 1487 = 1.0000-1000.0000] N/A N/A C14H2803M N/A MN/A
1488 = 1.0000-1000.0000] N/A M/A C12H2403N Picaridin(M+H) 230.17507 Iearidin -
. o r - 1. Ll m v
XIC . -
Filter: FTMS + p ESI Full ms [130.0000-1000.0000] Icandln
L20E7 From Wikipedia, the free encycloped
E1 SE7
E Mot fo be confused with icariin.
::LOE? . " P - N - P N
E Icaridin, also known as picaridin, KBR 3023, under the INCI name hydroxyethyl isobutyl piperidine carboxylate. and the trade names Bayrepel and Saltidin, is an insect repellent. It
“5.086 has broad efficacy against various insects and is almost colorless and odorless.
T T T T T T T T T T T T i T T T T T The name picaridin was proposed as an Intenational Nonproprietary Name (INN) to the World Health Organization (WHO), but the official name that has been approved by the WHO is
icaridin. The compound was developed by the German chemical company Bayer and was given the name Bayrepel. In 2005, Lanxess AG and its subsidiary Saltigo GmbH were spun off
XIC Overlay TIC Chromatogram | XIC from Bayer"! and the product was renamed Saitigin in 2008
Peak Chromatogram - X |l Spectrum - x
100 NL:
U:I A BARAS M e e b e s e M BN mAna Lanas ann naany s s b B m e e A MARA Anas nanar sinss asan anans = T — T T |‘I T T T T T T T T T T 404E7
| 79 80 81 82 83 84 85 86 87 88 89 80 91 92 93 94 200 0 400 500 iz 600 oo &oo soo 000 pere
RT(min) 23018
Group Averages | Peak Chromatogram Cross Sample Peak Overlay Library Search Chemical Structure Fragments Isotopes| Spectrum




Orbitrap vs QTOF qualitative findings in raw
water

A total of 29 pesticides from accredited scope

M Orbitrap
O TOF

YES NO
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Flufenacet found by Orbitrap but not QTOF

Real time status | User: Thermo e #

B P B v & &= @
Data Review - 160628 screening vattenprover pos [Screening]
Samples v @ X | Compounds -
4 150628 screening vati =) Selected MZ RT P 31 L = Flag Compound Name Match Result Name Formula Adduct Confirmed m/z (Expecte m/z (Apex) m/z (Delta (pp1 RT (Expected) RT (Measured
I
| .iggﬁgég Az - - - - - - - Az - Az - Az - Az v Az - Aa - Aa - Az - = - = -
I W 160623 33 283 ] ] ] ] ] ®  Flufenacet Flufenacet@RT 10.11 C14H13FAN3025  M=H 4 out of 4 364.0737 364.0738 02253 10.10 1
: : iggg‘:‘; 284 L] [ | [ | [ ] [ ] Formetanate Formetanate@RT 5.35 C11H15N302 M+H 1outof4 2221237 2221240 13874 1.62
o | 160623:36 285 [ ] | | | | | | L ] Ipconazole Ipconazole@RT 1543 C18H24CIN3OC M+H loutofd 3341681 3341665 -46865 11.22 1
: a igggg; 286 ° ° = ° ° Iprovalicarb Iprovalicarb @RT 1013 C18H28N203 M=H 3outofd 3212173 3212170 -07129 0.08 1
| @ 160623 20 287 ° ] ] ° ° Isoprocarb Isoprocarb@RT 6.39 CI11H15NO2Z M=H 2out of 4 194.1176 1841177 05964 853 |
I @ 160623 40 288 [ ] & [ ] | | [ ] Isoproturon Isoproturon@RT 8.69 C12H18N20 M+H Joutofd 207.1492 2071493 06397 8.66
! 289 [ ] L ] [ | L ] L] M. hi hi R
B 1R0RDR 47 ethaber Methaber T853 CLOH1IN30S M+H Joutof4 2220695 2220857 0.7088 8.50
M-+ [ spectrum | ® Isotopes 100% (3 07 4) | @ Fragments (3 o 4) | ® Liorary (2 matches)
160623_41 Flufenacet NL: 4.20E6 miz: 364.0719 - 364.0756 [. #1: Flufenacet 86 ] M+H #1; Flufenacet C14H13FAN3025 Score: 86 Rank: 1 of 3 Id: 3770
F: FTMS + p Full ms [120.0000-1000.0000] .
#2470 F:FTMS + p ESI Full ms2 350.0000@hcd55.00 [50.0000-405.0000]
RT 10.11 [I #2: Hamprop Isopropyl 83 ]
:::_ igé;ggggg [I #3: Flamprop-M-isopropyl ?8] § 1UI};
100 - 42020, c ] 57.0707 |97.0452
] E 0] 152.0602
z @ ] J
E 80_ L% : | Lids
@ ~ 0 LI L L L L B L L LA L LA I LN L N DL B L B I B N
E 60 50 100 150 200 250 300 350 400
@
=
i 1 #3770 F:FTMS + p ESI Full ms2 364.07@hcd40.00 [50.00-374.07]
£ 407 o
] 1007 152.0607
Fa ] 07.0449
20 g 50
] i 4 57.0702 / I
GIII | LA A S AR A I RN RN LAY RERRN AN MRS MEARN AR RARAY HARAN REARN AN RAREN RN REAA AR RERRN RARA | D|||\|||\|||\||||||||||||||||||\|||\
3 4 5 g 7 ] ] 10 1 12 13 14 15 16 17 50 100 150 200 250 300 350 400
RT(min) miz




Acetamiprid found by QTOF but not Orbitrap

T8 B Iv| & =W

Data Review - 160628 screening vattenprover pos [Screening]

Real time status | User: Thermo e #

@

Samples « 1 x| Compounds -
4 160628 screening vat! @ Selected MZ RT P FI L | Flag Compound Name Match Result Name Formula Adduct Confirmed my/z (Expecte m/z (Apex) m/z (Delta (ppt RT (Expected) RT (Measured *
: ® iggg’;g Aa - - - - - - - Aa - Aa - Aa - ha 0w Aa - Aa - Aa - Aa = - = -
I W160623 33 126 [] [ ] [ ] [ [ ] Abamectin Abamectin@RT 16.24 C4BH72014 M=NH4  1outof4 890.5260 890.5248 13348 12.49 1
: : ﬁgﬁ:—;’: 127 ® [ ] [ ] ® [ ] Acetamiprid Acetamiprid@RT 7.57 C10H11CING M+H 1 out of 4 223.0745 223.0754 42114 532 ]
I W 16062336 ® 128 [ ] [ ] [ ] [ ] Aldicarb Aldicarb@RT 6.25 CTH14N2025 M+Na 0 out of 4 212.0668 2130659 -41619 6.50 i
I W 160623 37 120 [ [ [ [ Aldicarb-sulfane AMdicarb-sulfone ®RT 7.57 CTH14N2045 M=H 0outofd 223.0747 223.0754 33148 162
! l??ég?_%g 121N '5‘ [ ] - - - Nermatmrtradin Nrmatmrtradin@DT 1110 TISHIEMS kA1 Tt ~EA TR MA ITEMTIN -ARTNY 11 m 1
\ JI° L / = ]
Chromatogram ~ & X||Spectrum ~ 3 x
M- [ Spectrum [ B Isotopes 0% (L of 3) | @ Fragments (1 of ) | M Liorary (4 matches) |
160623_41 Acetamiprid NL: 2.06E5 - 223.0734 - 223.0756  All Fragments Minimum # of fragments needed: 1
F: FTMS + p Full ms [120.0000-1000.0008] 160623_41 #1695 RT.7.58
RT 757 @ #1:149.02350 F: FTMS + p ESI Full ms2 250.0000@hcd55.00 [50.0000-305.0000]
AA: 47585004 2.0ERH
AH: 20553188 =2 12600057 3
100+ v 1.5E63
1 1.0863
2 o] E
= ] 5.0E57 ‘ I B
3 3 ‘ | 1
£ ol ) i gl I I R R R
6.0Ed
£ tR 5.32 min o g e 7
T 0] " -
e 40 4 lam 4084
20 53 51 2.0E4
] sgp BEE1E |
0.46 1,00 160 el | l ]
Pl vl i A
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 e e e B T T T T [ T 1 T L L L LI N N
1 2 3 4 5 ] 7 8 9 10 1 12 13 14 15 130 135 140 145




Tentative hits

e

12 -
10 -
M Orbitrap

8 .

Acymidol TOF

| Binapacryl

6 DEET

Fluopicolide

Flurtamon
4 Metazachlor
2 7 /
0 ‘ ‘

Orbitrap TOF
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Databases for screening with tR

Compound Database - 603 Pesti T

Tree View Pane + 1| [Peak View Pane T o%
Compaund Name = ﬁ"mp"“"d Peak Label Peak Workfiow hesec a"f"k Polarity Charge State ;':‘9": " Area Threshold Golisior Easrr P aciae RT Window (sec)
Expand Al Collepsel_| ame arget Peal reshol (min)
v [ Clethadim-sulfone =]/ 1 Daimuron T1:269.16484 TargetPeak - - v Positive -1 v 1000 1000 4500 9.20 1000
1" L] Clethadim-sulfone, 50H 2 Daimuron TIFL: 260.16484->15 Fragment ~ TL260.16484 v v Pasitive -1 ~ 1000 1000 45.00 9.20 10.00
1 [[] Clethadim-sulioxide
[ ] eS I [[] Clodinafop-propargyl 3 Daimuron TIF2: 269.16484->11 Fragment v T1:26916484 v v Positive -1 v 1000 1000 4500 9.20 1000
+ O Clofencet 4 Daimuron T1F3: 269.16484->10 Fragment - TL:269.16484 v v Positive -1 v 1000 1000 4500 9.20 10.00
t [ Clofentezine
b [E Clomazone 5 Daimuron TIF4: 269.16484->91 Fragment - TL:269.16484 ~  Positive -1 - 1000 1000 4500 9.20 1000
I [ Cloguintocet-mexyl 6 Daimuron T2: 28619139 TargetPeak - - - Positive -1 - 1000 1000 45.00 9.20 1000
v [0 Cloransulam-methyl
I [F] Clothianidin 7 Daimuron T2FL 286.19139->15 Fragment - T228619139 - - Positive -1 - 1000 1000 4500 9.20 1000
® ! [ Coumaphos & Daimuron T2F2286.19139->11 Fragment - T228610133 ~  Positive -1 - 1000 1000 45,00 9.30 1000
1 [[] Coumaphos-oxen
I [£] Crotoxyphos 9 Daimuron T2F3: 286.19139->10 Fragment - T228610133 ~  Positive -1 - 1000 1000 4500 930 1000
'Ecﬂlfomm _|| 10 Daimuron T2F4: 286.19139-01 Fragment - T228610133 < ~  Positive -1 - 1000 1000 4500 930 1000
i [] Cumyluren E
,cyans;zm 11 Daimuron 3:291.14678 TargetPeak - - ~ Positive -1 - 1000 1000 4500 9.20 1000
[ Cyanophos 12 Daimuron T3FL: 291.14678->15 Fragment ~ T3:29114678 ~ ~ Positive -1 - 1000 1000 4500 9.20 1000
§
| 13 Daimuron T3F2: 291.14678->11 Fragment - T3:29114678 ~ ~ Positive -1 ~ 1000 1000 4500 9.20 1000
L 14 Daimuron T3F3: 291.14678->10 Fragment - T3:29114678 ~ ~ Positive -1 ~ 1000 1000 4500 9.20 1000
I
| 15 Daimuron T3F4: 291.14678->91 Fragment - T3:29114678 - ~  Positive -1 - 1000 1000 4500 9.20 1000
1 [ cyflufenamid 16 - - . . .
I [£] Cyfluthrin
ata a 1 [T cynalofop-butyl
I [£] Cyhalothrin
1 [£] Cymoxanil
v [[] Cypermethrin
I [] Cyphenothrin
t [ Cyprazine
I
I
I
I 4 n »
[ Compound Details Pane -
i [C] Dazomet
v [C] DEF Compound Name  Daimuron
I [[] Deltamethrin
* O Demeton-0 lorization
I [£] Demeton-S (Disulfoton oxon)
I [£] Demeton-S-methyl Chemical Formula  C17H20N20 Neutral Mass 2681575632
i [[] Demeton-S-sulfone
I [C] Desmedipham CAS No Category  Parent
1 [C] Desmetryn
I
I Compound Groups
§
I
I azinon-hydroxy
I azinon-oxon
1 [[] Dichlofluanid
1 [ Dichlorfenthion
[ ichlormid
v [ Dichlorves
I [£] Diclobutrazol
1 [C] Diclofop-methyl
r
I
o I [[] Diethofencarb
Livsmiedersverke

National Food Agency




Future plans and developments

Targeted - Tracefinder

* Monitoring of pesticides including search for unknown
* Mycotoxins in cereals

* Toxins in drinking water

* \Veterinary drugs in animal origin

* Alkaloids, acryl amide

Untargeted — Compound Discoverer

* Food Fraud

* Emerging risks

@ Livsmedelsverket
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Conclusions, Pros and Cons

Two techniques on one platform

Retrospective analyses — unconditional possibilities
Userfriendly, workflow as triplequads

Shared databases

Affordable

+ &= + 4+ 4

— More work on databases with correct tR
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