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Introduction
Current regulations and residue situation

 EU regulation
— Maximum residue levels regulated in commision regulation (EC) 396/2005
» appendix Il — IV regulates >170 000 MRLs (matrix-pesticide combinations)
— European and national monitoring programs, regulated by (EC) 396/2005
— 173 alert notifications related to pesticide residues entered in the Rapid Alert
System for Food and Feed (RASFF) in 2009
* US regulation
— 40 CFR Part 180:

Regulates tolerances and exemptions for pesticides in food
Specifies allowed methodologies for analysis
— Special regulations are in place for:

» Organic food
« Baby food
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“Check your scope” ranking for pesticides
Published by EURL for pesticides

* Includes more than 1100 compounds

— Pesticides currently used or used in the past
— Pesticide metabolites of importance

» Ranking of pesticides based on:

— Toxicological data (toxicological endpoints and endocrine disruptive activity)
— Residue situation in crops (reporting from labs in Europe and RASFF

notifications)
— Agricultural usage (including potential for misuse and persistent pesticides)

» Current situation
— Around 600 compounds included in routine monitoring programs

— Only about 150 pesticides often found in food commodities
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Accurate Mass Screening and Quantitation
Wouldn't it be nice ...

..to measure everything ?

..to only calibrate and quantify what is likely ?
..to find what else is in the sample ?

.. to retrospectively look into the sample ?

.. to use profiling tools to find the unexpected ?
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The toolbox for accurate mass screening
The complete solution from Agilent
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Screening workflow using LC-(Q)TOF-MS

Instrumentation
Dual-stage
ion mirror Longer flight tube
Techno!ogy (resolution) (resolution)
Innovation

INVAR flight tube

lon Beam Compression ~ (mass accuracy)

Technology (resolution +
mass accuracy)

Orthogonal spray

source (signal-to-noise) *

§ 4 GHz electronics

B (resolution, mass
accuracy, sensitivity,
dynamic range)

lon acceleration in hexapole
collision cell (faster MS/MS spectra
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Screening workflow using LC-(Q)TOF-MS
Personal compound database and library

= = - —
B MassHunter PCDL Manager for Pesticides - C\MassHunter\PCDL\Kempe_Pest - import testedb | 0 . - . . — # [E=EEER
. File Edit View PCDL Links Help
i P FindSpecta & A |2 | @
| ———— | BatchSeach |  BachSmmay | EdtCompounds | SpecimiSeach | BowseSpecta | Ede Spectm I
Mass Graphic | Mass List i
Precursor ion: lon polarty () hd Library spectrum |
e a— 1104
i 3 129.11482
Tolerance: 200 lonization mode: (Any) - E 100 o000 272 16448 E
= 8457
Caolision energy § 904
804 199.07536
Tolerance: 20 eV 7253 |
70 7409643
§1.45 I
Spectra for compound: Napropamide 604 171.08044 I
Compound A I Collision on Pol lonization Instrument 50 501.55
MName recursor lon Energy TREEDT Mode Type 0 I
Napropamide 10 | Posttive i U
Napropamide 04 [
Napropamide 209 {
104 ‘
ol [0 PR NN N M—
20 40 60 80 100 120 140 160 180 200 220 240 260 280
miz i
i
Single Search Resulis: 567 hits i
|
Compound Mame - Formula Mass Anion Cation {rF:;':) CAS ChemSpider IUPAC Mame fl
|
Napropamide C17HZ1NO2 271.15723 10.772 | 15293-95-7 | 25304 N.N-Diethyl-2-(1-naphthyloxypropanamide: 3
Neburon C12H16CI2N20 27406357 11.544 | 555373 10672 1-Butyl-3-(3 4-dichlorophemyl)}-1-methylurea 3 :
Nicarbazin C13H18ME0E 42612878 330950 5135 1,3big(d-nitrophenyfjurea - 4,6-dimethylpyrimidin-2... |0
i
Nicosuffuron C15H18NBO6S 410.10085 6.372 | 111991-0.. | 66024 2-{[(4.6-Dimethoxy-2-pyrimidimyljcart lsutfam... |3 1
Nicoting C10H14N2 162.11570 541915 80863 3H(25)-1-Methyd-2-pymolidinyl pyridine 3
|
Nitenpyram C11H15CIN4OZ 270.08835 3.393 | 1508244, |2298774 (E}-N-[{6-Chloro-3-pyridimyljmethyl[-N-thyl-N-meth... |3 I
Nitrapyrin CEH3CI4N 228.50136 1525-824 | 15205 2-Chloro-G-trichloromethyljoyridine 1] I
Norflurazon C12HSCIF3N30 303.03862 27314132 | 31131 4-Chloro-5-methylamina)-2-[3-frflucromsthyljphen. .. | 3 |
Novaluron C17HICIFBNZ04 452.01231 13.325 | 1167144 | 34447 N-{3-Chloro-4{1,1, 24rfluoro-2-¢riflucromethoxylet... |0 |
Nuarimal CITH12CIFNZO 3406222 9.309 | 63284-71-9 | 82786 (2-Chlorophemyl)i4-flucropheny)5-pyrimidinyimetha. .. | 3 |
Ofurace C14H16CINO3 281.08187 6.480 | 58810-48-3 | 35084 2-Chloro-N-{2 6-dimethyiphemy)}-N-{Z-oxotetrahydr... |3 I
Omethoate C5H1ZNO4PS N3.02247 27751113026 | 13574 0 .0-Dimethyl 5-{2{methylamina)-2-oxoethyl] phos... |3 |
Orbencarh C12H16CINOS 257.06411 34622-58-7 | 33829 5-{2-Chlorobenzyl) disthylcarbamothioate 3 |
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Experimental
UHPLC and QTOF method parameters

Agilent ZORBAX Eclipse Plus C18 RRHD
2.1 x 150 mm, 1.8 ym @ 30°C

A: 5 mM NH, formate + 0.1% formic acid
B: 5 mM NH, formate + 0.1% formic acid in methanol

UHPLC column

Mobile phase

Min % B

0 10

0.5 10

. 35 50
Gradient program 17.0 100
20.0 100

20.1 5

Stop time 22 min

Flow rate 0.40 ml/min

» G6540 UHD QTOF operated in 2GHz High extended dynamic range mo__diei e

* Acquisition rate b scans/sec in MS and 3 scans/sec in MS/MS "

* Dynamic target MS/MS acquisition with > 200 target masses

NN R
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Validation study and real sample screening
Experimental setup

LC-QTOF Data analysis
—> Target MS/MS —_—> using
acquisition ~Find-by-Formula”

Suspects

v

Verified by
[ e BE TE as MS/MS library
Quant with verification by search
accurate mass metrics

 Listof

20 0740 emeniTs
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Screening workflow using LC-(Q)TOF-MS

Innovative workflow — Find by Formula

e B

 Fully automatic compound identification based on formula informati
included in database and definition of ion species

x10 7 *ESITIC Scan Rucola_0_01.d

1 1
2.

1.8 i [ Method Editor: Screening - Find by Formula X

164 i (¥} Find Compounds by Formula | ¢ | €1+ 04 | Methodhemsvl@ﬂ
Negative lons | EIC Smoothing | EIC Peak Fiters | Resuts | Resu Fiters |

1.4 A Fomula Source | Fomula Matching I Posttive lons
Source of formulas to confim

1.2 (7) These formulas

1 C18H325n
(type a comma-separated list of formulas. e.g.. "CEHE, CH4™)

0.8 () Compound exchange file (.CEF):

0.6+ _
© Database

0.4 C\MassHurter\PCDL\Kempe_PestProject cdb al ] . :

B : [Z] Method Editor: Screening - Find by Formula x

O Worklist i (¥) Find Compounds by Formula =| ¢ | )+ 04 | Method Items - |

0.2 Pt

Negative lons | EIC Smoothing | EIC Peak Fiters | Resuts | Resut Fiters
Matches per formula —
0- _— A Fomula Source I Formula Matching | Posttive lons
| | | | | | | | | | | | | | | | | | | Maximum number of matches 1 )
12 3 456 7 8 9 10111213 14 15 16 17 18 19 SIEERETEE {2Un) Bz
Counts vs. Acquisition Time (min) Automatically increase for isomeric compounds WH2o ]

Values to match
@ Mass A

TIC chromatogram of rucola extract e

(©) Mass and ion time (3 ion time required)

] [l
spiked with pesticides @ 10 pg/kg SR e [

Charge state range 1
[ Trimers eg., [3M+H}+
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Find-by-Formula data mining algorithm
Rucola extract spiked with pesticides @ 10 ug/kg

x10 4 Cpd 73: Methidathion: +ESI EIC(302.96913, 319.99568, 324.95108)..

x10 4 Cpd 73: Methidathion: + FBF Spectrum (8.607-8.667 min) Rucola_0.. Cpd 73: Methidathion:
4.51 8.637 2.2] (M+H)+ (M+H)+
153657 302.96845 302.96845
4 2 *
351 1.8
1.6
3,
1.4 H3C\ o HJC
2.5 12/ . ,_
1 \_
2+ 1 oH3 /cnj cnz cnz
o
0.8+
1.5 06 (M+NH4)+
1 319.99558 (M+H)+
| (M+Na)+
1 0.4 324.95161 30,\43;%:3 304.96516
(M+H)+
051 95'333 0.2 | | M 208 96885
- ! . ! . ! ! S ! 302 304 306 308 310 312 314 316 318 320 322 324 326 302.5 303 3035 304 3045 305 3055 306 306.5

6‘.5 7 7.5 8 8.5 9 9.5 10 105 11 _to- -
Counts vs. Acquisition Time (min) Counts vs. Mass-to-Charge (m/z) Counts vs. Mass-to-Charge (m/z)

Automatic EIC extraction for Extraction of MS and MS/MS spectra and

all adducts and isotopes visual comparison of isotope patterns

Cpd i File s 1D Source W Name hd Formula  Flags (Tgtf) Saturated W RT hd miz W Mass W Score VW
| 1?3| Rucola_0_01 .d| FBF | Memidathion| CEHITN204P 53| | | 3.63?| 31}2_95545| 301.96141 | 881 |
Best i 1D Source W Mame i Formula kv Score V¥  Score(RT) + RT Diff i Motes b RT (Tgl 7
g | FEF| Methidathion | CEH11 N2 04PS3| 81| 2578 0134 | 8503
Species w lon Formulz W Score (MFG) ¥ ¥ Score (MFG, MS/MS) 7 Score (MS) V¥ Score(mass) W Score (iso. gbund) W Score (iso. spacing) W
=8 (Wh+H)+ | | | | 97| 97.81| 95.54| 97.13|
mz 7 miz (Cale) 7 Diff {ppm) w Height w Height (Calc) w Height % = Height % (Cale) | Height Sum® (Calc 7| Height Sum % 7
302 968 302 96513 226 194969 152208 :

e e e o Results scoring based on RT, mass

304.965.. 304.96565 0.18 29575 28229

[ 305 %772 1636 ==l accuracy, isotope abundance and spacing
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Library searching and confirmation
Rucola extract spiked with pesticides @ 10 ug/kg

x10 4 Cpd 73: Methidathion: + FBF Spectrum (8.607-8.667 min) Rucola_0_01.d Subtract

2.6/
241 302.96845
2.2 (M+H)+
2] H3C .
\ o

1.8 T
1.6 \
S P——5S
\— s
N

1.4
1.2

1 \CH3 \N4 9& /CH3
0.8 319.99058
0.6 (M+NH4)+
0.4

Ll
oA
x10 3 Cpd 73: Methidathion: +ESI Product lon (8.577, 8.602, 8.627, 8.657 ... min, 9 Scans) Frag=120.0V CID@22.2...

134 85.03981

1.2

1.1

14 H3C

0.91 \° It

0.81 |
[

0.71

0.6+ c|>
0.5 \CH3 \ —— CH3
04| 58.02879 N v

(¢}
0.31 123.07900
g.fi 205.12244 241.00130 303.15142
-7 *
0J 7 Ll I hl.ii n‘ll e In“lhl Vubwid 1y e v v I [

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340
Counts vs. Mass-to-Charge (m/z)

TOF spectrum and MS/MS spectrum
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x10 2 | *ESI Product lon (8.577, 8.602, 8.627, 8.657 ... min, 9 Scans)
85.0398

0.8+

0.6

0.4

58.0288
0.2 ‘ 123.0790
|

205.1224 241.0013
IT R R R el R

303.1514
' 4

ot ..|| ol .|..||. w4

x10 2 | *ESI Product lon (8.577, 8.602, 8.627, 8.657 ... min, 9 Scans) Frag=120.0V CID@22.2 (302.9685[z=1] -> **) Ru..
85.0398

58.0288

‘ . ‘ 1aomo 2051224 241.0013 303.1514

x10 2 |Methidathion C6H11N204PS3 + Product lon Frag=120.0V CID@20.0 Kempe_Pest - import test.cdb
85.0396

0.6
0.4

0.21 58.0287 145.0066

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340
Counts vs. Mass-to-Charge (m/z)

Comparison of acquired vs. library spectrum
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Screening workflow using LC-(Q)TOF-MS

Screen shot MassHunter Qualitative analysis

gilent MassHunter Qualitative Analysis B.05.00 - Franzi_MSMS_Screening.m = P
i File Edit View Find Identify Chromategrams Spectra Method Wizards Actions Configuration Teels Help

i EE o VEE e [A] @ [ ) 20 e T R ([
(33 Compound List

Automatically Show Columns | P | Gl & | G 62 | @ @ | 55 S

Cpd ' File w |D Source T Name YW Formula ¥ Flags(Tgt) ¥ Saturated 7 RT w miz ¥ Mass ¥ Score ¥ Score (Lib) 7 RT Diff (Tgt) 7 Diff (Tot. ppm) ¥ Diff (DB, ppm) 7 Polarity ¥ lons ¥ Height ¥ Area ¥ MNotes W
41 Rucola_0_01.d LibSearch-FBF Imidacloprid CSH1DCINGO2 437 256.05915| 25505196 8552 8649 0.051 -135 135 Positive 7 24757  B4268
85 Rucola_0_01d LibSearch-FEF Krescxim methyl C18H19MO4 low score 1169 3141385 N3AN47| 77 8169 om LA -0.18| Positive 8 5171| 162142
35, Rucola_0_01.d LibSearch-FBF Linuron CBH10CIZN202 low score 831 24501846| 24801137 7094 2034 0.151 -227 227| Positive 7 33478 164505| phenylurea
Rucola_0_01d LibSearch-FBF Methidathion CEHT11N204PS3 ore.
62 Rucola_0_01.d LibSearch-FBF Myclobutanil C15H17CINA low score 10327 28912111| 2881146 6947 a76d 0.142 149 -143| Positive 7 22467  BATTS
57 Rucola_0_01.4d LibSearch-FEF Penconazole: C13H1BCI2N low score 11.797 28407174| 283.08438 7235 %41 0.136 028 -0.28| Positive 7 34438 17501
70/ Rucola_0_01.d LibSearch-FBF Phaxim C12H15M203PS 12.356 29906127 23805298 8038 9575 0.107 -04 04| Positive 10| 58253 207633
32 Rucela_0_01.d LibSearch-FEF Pirimicarb C11H18N402 £.341 23915026 233.14297| 98.58 95.73 0.013 -002 0.03| Positive 4| 10e3s1| 482283
' [ T | r
: %4 Data Navigator x
Sott by Dt Fie -|: 1 I A Ok 2 [B6]% B Bl = minutes =]
Cpd 62: Myclobutanil -
Cpd 63: Benomyl x10 4 |Cpd 73: Methidathion: +ESI EIC(302.96913, 319.99568, 324.95108) Scan Rucola_0_01.d
Cpd 64: Thiamethoxam
Cpd 65: Coumatetralyl 44 1 8637 1
Cpd €6: Triadimefon
Cpd 67: Fenthion-oxon-sulfone ) 3
Cpd 68: Isoxadifen-ethyl
Cpd 65: Imazalil
Cpd 70: Phoxim 2
Cpd 71: Bifenazate
Cpd 72: Flutriafol 1
Cpd 73: Methidathion
TCad s X 9.020
i [ 5+ Method Explorer: Franzi MSMS Sereening.m x —— -
- " 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 & 85 9 95 10 105 11 115 12 125 13 135 14 145 15 155 16 165 17 175 18 185 19 195
I=I MS Target Compound Screening Workflow | 5l Counts vs_Acquisition Time {min)
Extraction Data Format A Chromatogram Results | B Spectrum Idenification Resulls |
Chromatograms : [£] Methed Editor: Screening - Find by Formula x \ i )|l MS Spectrum Resulls
Mass Spectra & | %) Find Compounds by Formula =| (3} | €+ © | Method Items ~ ! 2o tlQE#HCI[EAl0 e 1 xim]o]d D IM]% % s

Find by Melecular Feature

Negaiive ans | EIC Smocting || EIC Peak Fiters | & Resuts | Resufiter ||| . 4 |Cpd 73: Methidathion: + FBF Spectrum (8.607-8.667 min) Rucola_0_01.d Subtract

[Find by Formula al A FomuaSowes | FomusMachng | A Fostvelrs 205 95045

Identify by Datzbase Search & Source of formulas to confim o 2254 (M+H)+

Identify by Library Search A |5 ©) These formulas 2 . \
Identify by Formula Generation CEH1IN204PS3 i
Match Scoring F- (type a comma-separated list of formulas. e.g.. "CEHE. CH4") 1:? | ‘

Compound Report ) Compound exchange file { CEF) £ —_—e g

Automatien 1.254 ‘
Chromatogram o Err 11 | 5

Spectrum a | C\MassHurter\ PCDL Kempe_PestProjectcds A [ .. | 0751 304.96516 (ﬂ?ﬁaﬁf 324m \
- 75 (M+H)+ (MiNa)+ —
General () Worklist Y
0.25 | |
Matches per formula 0 | L L | -
& Maximum number of matches 1 300 302 304 306 308 310 312 314 316 318 320 322 324 326 328 330 332 334 336 338 340
- i Counts vs. Mass-to-Charge (m/z)
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Pesticides screening with accurate mass
Validation data for 3 different matrices

Acetamiprid

Boscalid

Carbaryl
Carbendasi

Chlopyrifos
Chlorpyrifos-methyl

Cyprodinil
DEET

Dt » Most compounds found in lowest

spiking level in all matrices

F
Fluazifop free acid
P—

' « Even at lowest spiking level reliable
= MS/MS spectra

Linuron

. * No false positives for Find-by-Formula
. data mining and library searching even

Phoxim
Pirimicarb

without using RT information

Propamocarb

P
Pyridaben
Teflub

Thiabendazole
Thiacloprid
Thiamethoxam

Thiophanat-methyl
Triadimefon

Trifloxystrobin

Results FBF 6/53 |49/53|51/53|53/53|53/53| 6/53 |42/53(45/53|52/53 | 52/53 | 2/53 |41/53 |48/53|52/53 |53/53

Results Library search 4/53 |42/53|44/53]48/53|48/53[ 1/53 | 37/53]41/53|45/53| 47/53 | 1/53 [37/53|40/53|46/53|47/53

Fal itil . N N . .
i ST T 5 5 s 1o 5 w2 wl o %] w]w ** For Cyhexatin, Famoxadone, Iprodione, Piperonyl-butoxide, and Propargite,
RT required + Library search 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 H 1 H

RTopt?onal 8 73 7 72 72 76 114 | 113 ] 119 | 121 127 126 | 1711 168 | 185 | 180 found by the FBF algorlthm in the MS domaln’ no MS/MS SpeCtra was

AT optional +libraysearch | 0 [ 0 [ o [ o [ oJ oo olofofolo]o]o] included in the accurate mass library for the observed ion species.

eajsure|o onriaence
al! c E DI0OUIC PR

Yolll2 endo



Validation study and real sample screening

Experimental setup

T — e i, T
e B e Sl Wil Ui S e S
— e R - [ - [
T L _ s - =
+ Tee ol smganaul camew ] Alan®00F WL Ml O0F %% 80 gom™ile T ol THE 000 o ——— L S Fte N L | il i T SR & i BB LG
? I clocwtlon me® e rDa" i T —— = o
. - PR —— T T e . T
. cicy peegative” Tas '} F——— " gy | T g+ e L A e BB b
. - st
. cIorGpectans R I e T e o ]|
; 45_Lr[A-H]-45_Ls T e — e — - 1 Ll 1
+ 4%_Ze[Asri)<ars_2n TR -, Sl e — ) —
” i/ 1eripeeiess o e - o T — i —
: i " ar T
. o P 1. Ty
n ._&n.?':l."li' anDIF ATPE A L R o ERETRIRET Let” .-.—'9 ? e
; cp 1RSI0 e "1TR.OMAT pe I 1G0T v I0ETAR. ERED" we"E" (3 s iy
: cp rEsTI ST neT1TR.0747 peTLERD 060G e MESL SISET asTLT (3 L= ot T smre T oree T ooy T ooy Tovgiee
" 4p rEsTI BSEDT seI1BD.OPALT peISTONIENT wet4156. 03877 §aTl7 (s M—— = s LT ————
’ Ap FEeT2OBRALT me”IELOTAIT peTLITOBREYT e tRERAETAT 5Tl Sk Eammin I e e e T
- dp PRS2 ERART mm SN ENIES peTRER, NERES vm S IRRE,ERSMSS setTT R e Lo B = L !
; PP T
! L Do =1 B
: e
’ ——— —
" e
. e e
: = = L e 4
. E e d -
. T - e CHARRIEIS | s n Ty e A1 e ————
=== w e T ——— T
+Scan (6.299-6.547 min, 15 scans) Tomato 10ppb-1003.d
2 x104 .
£¥10% 746.4838 Crere nefesmncs petem oy of:
(M) s
° ss TOF Book'DuslSprey WU Masthe setlsan nd B 2l Bruwem. .
-
; Autodynamic Quant
45 Chicel SpEEES % gortale St u y I u
: e 3 thod ti
35
& . method creation
: A [ Mehiale
< s A te m EICs f
: T | -ACCUrate mass S 1or
15 oM %
F b uantifi ualifi
1
wt: F antifier an quallrier
=
05 7494929 751 4984 = . q
oh s W e L L Ml I 0
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Quantitation of pesticides using accurate mass
Batch review process including accurate mass metrics

E Agilent MassHunter Quantitative Analysis - RealSamples_TargetMSMS_1 - Quant_pos

: Eile Edit View Analyze Method Update Report Tools Help
PN & @ Ba | [ AnalyzeBatch | @ § Restore Default Layout
Batch Table - X
Sample: i—l Sample_.. ~ £| Sample Type:| <All> ~|| Compound: [$] Boscalid - [=] ISTD: L AR <l
Compound Group: | <All> | Sample Group: <All> v | ISTD: <All> *| Time Segment: <All> b
Sample Boscalid... Boscalid Results Qualifier (345...
@ | Name Data File Type | Vol. |Dil.|Level|  Aca DateTime | Pos. |Exp.Conc.| RT | Resp. [Sm| Mi |Calc. Conc. |Final Conc. | Me53 Meich | Mass Accuracy | Mass fbundance | Mass Spacing | ggjo |
[ Kalibrierlasung_0,005 Kalibrierloesung_0_005.d Cal 300] 1.0[1  [1/132012 700 PM P1-B2 0.0050] 9.808 27733| 6.| [ 0.0054 0.0054 9.0 991 957 986| 675 [
d Kalibrierlasung_0.01 Kalibrierleesung_0_01d Cal 3.00[ 10|2 1132012 723 PM P1-B3 0.0100] 9.788 62064) 9 | [ 0.0101 0.0101 97.1 99 904 9.5 583 [C]
[ Kalibrierlasung_0.05 Kalibrierlossung_0_05.d Cal 300[ 103 [1132012 745 PM P1-B4 00500 9.820] 3ass21| 2| [ 0.0430 0.0450 993 997 984 998 628 [
Kalibrierlasung_0.1 Kalibrierleesung_0_1.d Cal 300[ 104 1/13/2012 8:08 FM P1-B5 0.1000] 9.783 718082 2 | [ 0.1004 0.1004 996 99 99.1 9.7 601| [C]
[] Sample_7421 Sample_7421 4 Sample 300 1.0 11472012 151 AM F2-B3 9.820 99827 1.| [ 0.0153 0.0153 975 993 914 1000] 596| [
I K Sample 7412 Frdbeeren Sample 7412 Frdbeerend Sample 300) 10 171472012 12:20 AM P2-A8 9795| 1747570 & 02472 0.2472 98.8 992 974 99.8 615 I
[] Sample_7387_Brombeeren | Sample_ 7387 Prombeerend | Ssmple 300 1.0 TN42012 12:42 AM [T 9795 157537] 1. I 0.0233 0.0233 982 1000 939 999 45| ||
(| (|
Compound Information ~ X |Calibration Curve - X
2 &+ 1 & e ﬂ £| [4m] [sb] Alﬁl_ﬂl = A @ “+ 1 X~ [@m] (=] Type Linear ~| Origin: Ignore | Weight: Nene ~|| ISTD |.QC |€C
+ EIC (343.0400) Scan Sample_Z412_Erdbeer.. | 3430400 , 2450375 + Scan (9.747-9.877 min, 4 scans) Sample_74..  |Boscalid - 4 Levels, 4 Levels Used, 4 Points, 4 Points Used, 0 QCs
2 %103 £ %1059 Ratio = 61.5 (102.7:%) 2 %10 84 Mass Match Score=93.2 (M+Na)+ 8 %103 | y=7262675.281811 " x - 11410.038567
z 284 3 2 2 114 2 1 R"2 =0.38978250
= Bos¢alid 2 7254 = b 5 L i 4
a 1747570 (] . a a Type:Linear, Origin:lgnare, WWeight:None
1.054 74
26 21 7] o 3
244 221 0.95- 651
22 0.9 LR
24 0.85 ]
2 ] 55
T et | ST TR E 08
I 124 0.754 51
16 181 074 3450373 459
) 14l 0.65 [M=H)+ 4]
144 0.6
12 B e 1/ e 0554 15
1] 0.5 1
14 0.45
024 02 0.4 259
0.35 24
0.6 054 034
i 1.5
044 0.4 0325
024 4
0:24 0.2 1
0.154 054
] 0 0.14
0.05 04
W 0.2 -0.2 0. L L L I Lo |
3 95 10 105 [ g5 1 s M2 34 M5 8 [ b oz ofs 0be b5 0bs abr  oe  obs 0
Acquisition Time (min) Acqguisition Time (min) Mass-to-Charge (miz) Concentration (ng/ml)
Processed Sample_Z412_Erdt Boscalid 7 les (7 total)
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Quantitation of pesticides using accurate mass
Batch review process using Compounds at a Glance

r>
Compounds at a Glance

i File Edit View Layout Help
P14 S8 e = | Panes 5x4 - A
Kalibrierlésung_0,01 [Azoxystrobin] Kalibrierlégsung_0,01 [Dimethomonph{Z)] Kalibrierlésung_0,01 [Fludicxonil] Kalibrierlésung_0,01 [Boscalid] Kalibrierlgsung_0,01 [Mandipropamid]
e T %10 47288.1313 Area=34483 104|268 Arez=1068521 %102 _|242.0400 Area=E£2064 x104—412130*;—u’ea—2331 '4
7410.1132 Area=38073 12 7 A g_3i5.3375.iue5=351'-5 3414 Area=T734
g-§'3901294£\rea=8.-’24 : _ZE-’ D-’EE;-\reE—'IS'IZI - 254 4131347 Lrea=! 59290
.74 14 I i
064 & |
0.5+ 0.84 5 2
0.4+ 0.6 4 1.5
0.3 3 1
0.44 1
2 0.2 24
1 01 021 11 059
i 0 T T T T T T T T T T 0 T T T T T T T T T 0 T T T T T T T T T T 0 T T T T T T T T T T 0 T T T T T T
84 86 B2 9 92 954 56 98 10 102 88 5 982 94 956 58 10 102 104 88 9 92 54 96 S8 10 102104 106 Y 92 54 56 S8 10 102104 106 § 92 94 96 98 10 102 104 108
Sample_7412 Erdbeeren [Azoxystrobin] Sample_Z412_Erdbeeren [Dimethomerph(Z)] Sample_Z412_Erdbeeren [Fludioxonil] Sample_Z412_Erdbeeren [Boscalid] Sample_Z412_Erdbeeren [Mandipropamid]
10274 33 %10 34288.1313 Area=12853 x10 2 |266.0737 Arez=525 %105 [243.0400 Area=1747570 x10 274121207 Arez=554
04 4 1.4]410.1132 Area=10151 442710292 Area= 7345.0375 Area=1 1414.1252 Area=
3901284 Area=3252 4 5| 267 0768 Area= 084131247 Area=
12 £ 24 0.7
( 14 3 0.6
6 08 25 154 05
D 064 24 1] 0.4
03 ! 1.5 0.2
2 044 1 05 0
| 01 } \ 024 0.5 A 0.1
0 T T T T T T T T T T D 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 0 T T T T T T T T T
84 86 88 9 92 94 96 98 10 102 88 9 92 94 96 98 10 102 104 88 9 92 54 %6 98 10 102104 106 % 927 %4 96 398 10 102 104 106 9 92 354 96 98 10 102 104 106
Sample_7""" = -heeren [Azoxystrobin] Sample_Z387_Brombeeren [Dimethomerph(Z)] [Boscalid] Sample_Z387_Brombeeren [Mandipropamid]

%107 3881313 Area=424

¥ Outliers
Fludiexonil: Mass Match Score value = 25.0 is below the allowed minimum = 60.0 27
==

%1027412.1307 Are=493

7421 [Dimethomarph(Z)]

Sample_Z421 [Fludioxonil]

Sample_Z421 [Boscalid]

7410.1132 Area= TITOZIT Tre==T 220 ST T35 954141292 Area=
6-390.1294 Area= 2571267.0768 Area=34893 175] 4131347 Area=974
dl i -~ 24
g 2 1.5
4] 154 1.25 154
LR 14
= & 0.754 1
05
i 0.5
AT 1— L
0 T T T T c T T T T T T T T T T D T T T T T T T T T T D T T T T T T T T T c T T T T T T T T T T
88 9 92 94 96 98 10 102 104 58 5 92 94 96 98 10 102 104 106 § 92 34 35 98 10 102 104 108 S 92 94 96 98 10 102 104 106

Sample_Z421 [Mandipropamid]

1]388.1313 Area= %1029 2660737 Area=475 <104 3430400 Ares=53227 %102 |412.1307 Area=555
410.1}32 Area= 0.9-271.0292 1345.0375 Area=595 7|414.1292 Area=419
390.1494 Ajea= g-g-zs?n?ea 1.2 5|413.1347 Area=682
J N
0.6
0.5 0.84 )
0.4 0.6 14
0.3
0.44
0.2 0.5
01d 024
T T T T T T T T T T T T T T T T T T T T 0 T T T T T T T T T T T T T T T T T T T T 0 | T
84 86 88 9 92 94 96 98 10 102 88 9 92 94 96 98 10 10.2 104 88 9 92 94 96 98 10 10.2 10.4 106 9 92 94 96 98 10 102 104 106 92 94 96 98 10 102 104 106

| [ |

4 Samples (7 total) | 54 Compounds (54 total) .:
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Pesticides screening and quantitation

Apple sample from local market
-

ke

x10 2 | +ESI Product lon (6.261, 6.286, 6.311, 6.335 ... min, 17 Scans) Frag=120.0V CID@18.3 (239.15004[z=1] -> **) Sam...

Pirimicarb j Ry

038
06
COHC 120 ug/kg 04 182.12883
MaSS error: '054 ppm Oi 8507618 100.07611 137.07085  167.10512 ‘ 19516016 221.08208 |
. 102 [+ESI Product lon (6.261, 6.286, 6.311, 6.335 ... min, 17 Scans) Frag=120.0V CID@18.3 (239.15004[z=1] -> **) Sam...
TOF score: 99.2 Y o
Lb . 97 0 05 182.12883
1ora fy Score. . ol | 8507618 109.07611 13707085 167.10512 | ‘ 221.08208
o 05

x10 2 |Pirimicarb C11H18N402 + Product lon Frag=120.0V CID@20.0 Kempe_Pest - import test.cdb

cl (0)
\ ] 72.04439
(o]
0.8
0.6
0.4
02 182.12879
a a ) 85.07603 137.07094 | 195.16042
" 60 70 8 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240
Counts vs. Mass-to-Charge (m/z)
239.1501 , 240.1537 + Scan (6.308-6.440 min, 5 scans) Sample_Z421.d Pirimicarb - 4 Levels, 4 Levels Used, 4 Points, 4 Points Used, 0 QCs
2 %10 6 Ratio = 12. 69 2 %10 6 | Mass Match Score=99.2 (M+H)+ 2 x10 61 y = 70629522.695002 * x - 57560.727868
g X Ratio = 12.4 (101.6 %) g ] ( ) 3 2| Rv2'= 099041163
8 1.4+ 8 8 Type:Linear, Origin:lgnore, Weight:None
1.34 5.5 239.1505 o 659
s
1.2 5 g
5.5+
1.1 4.5
1] 5-
09 4 4.54
0.8-] 3.5 4]
0.7 3 351
3,
0.6 2.5 25
0.5 21 ]
0.4
0.34 1.54 1.54
0.2 1] 240.1530 14
' [al (M+H)+ 05
0.1 j/ \ \ 0.5 241.1553 '0
0 : ol A (M+H)+

5658 6 6264 6668 7 7.2 237 238 230 240 241 242 243
Acquisition Time (min) Mass-to-Charge (m/z)

008 009 0.1
Concentration (ng/ml)

003 004 005 006 0.07
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Pesticides screening and quantitation

Apple sample from local market
-

i

= x10 2 | *ESI Product lon (3.802, 3.821, 3.840, 3.859 .... min, 20 Scans) Frag=120.0V CID@15.5 (192.07699[z=1] -> **) Sam..
Carbendazim ’
0.8
Conc.: 20 k
onc.: ug/kg
0.2+ 192.07668
MaSS error _1 57 ppm o] ©9.06905 132.05501 | 268.95615
T O F . 9 8 2 x10 2 [*ESI Product lon (3.802, 3.821, 3.840, 3.859 ... min, 20 Scans) Frag=120.0V CID@15.5 (192.07699[z=1] -> **) Sam...
Score . . 160.05035
Library score: 95.8
o) 8908905 13205501 o 268.95615
-0.51
N 4
\ x10 2 |Carbendazim CO9HIN302 + Product lon Frag=120.0V CID@20.0 Kempe_Pest - import test.cdb
‘ NH 4 160.05054
0.8+
NH o] 069
\ 0.4
0.2
o CH3 ] 132.05562 192.07675
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380
Counts vs. Mass-to-Charge (m/z)
192.0764 , 193.0795 + Scan (3.881-4.121 min, 12 scans) Sample_Z421.Carbendazim - 4 Levels, 4 Levels Used, 4 Points, 4 Points Used, 0 QCs
£ x10 41 Ratio = 11.1 (127.0 %) £ x10 5] Mass Match Score=98.2 (M+H)+ & x10 6 y = 66947166.654368 * x - 63281.378731
3 854 3 2 6.5 R"2 =0.99786419
8 8- 8 651 192.0768 8 77| Type:Linear, Origin:ignore, Weight:None
7.54 6. (M+H)+ é 6
74 5.5
6.5 5.5+
. 5
A *1 45
551 451 >
54 4 4
4.5 ]
3.5+
4+ 3.5+
3.59 34 34
34 2.5
2.54 2.5 2]
4 4 15
1.5 27
1 1.5 N
0.5 AN 14 194.1199
o J/ 05
0.5
-0.5] 1 0
T T T T T T T T T - =
32343638 4 424446 48 180 191 192 193 194 195 196 0 001 002 003 004 005 006 007 008 009 01

Acquisition Time (min) Mass-to-Charge (m/z) Concentration (ng/ml)
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Pesticides screening and quantitation

Apple sample from local market
-

3

+ESI Product lon (9.736, 9.760, 9.785, 9.810 ... min, 11 Scans) Frag=120.0V CID@24.6 (343.04002[z=1] -> **) Sam...
307.06338

x102

Boscalid

08
Conc.: 20 pg/k
.. 0.4 139.98953
. 0.2
ass error: -U. ppm 0 78:03358 L 43240147 508.13919  719.14126 936.56425
TOF score: 97 5 410 2 | +ESI Product lon (9.736, 9.760, 9.785, 9.810 ... min, 11 Scans) Frag=120.0V CID@24.6 (343.04002[z=1] -> ) Sam...
" " : 307.06338
Library score: 93.
78.03358 | 432.40147 508.13919  719.14126 936.56425
05
K
O x10 2 |Boscalid C18H12CI2N20 + Product lon Frag=120.0V CID@20.0 Kempe_Pest - import test.cdb
\\ ; 307.06327
NH 08
06
0.4 139.98977
/ \ cl 02
of . Lol
—N Cl 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950

343.0400 , 345.0375

Counts

+ Scan (9.757-9.894 min, 5 scans) Sample_zZ421.d

x10 4 | Ratio = 59.6 (100.6 %) £ x10 47 Mass Match Score=97.5 (M+H)+
3

1.4+ 8§ 85
1.39 69 343.0400
1.24 5.5
1.14 54

N 45
094 . 345.0373
0.84 7 (M+H)+
0.7 3.5
0.6 34
0.5 25
0.4 )
0.3 ]
0.24 1.5+
0.14 14

0 0.5 I “ ﬂ
01 ‘ ‘ ‘ ot b

9 9.5 10 10.5 342 343 344 345 346 347 348 349

Acquisition Time (min)

Mass-to-Charge (m/z)

Counts vs. Mass-to-Charge (m/z)

Boscalid - 4 Levels, 4 Levels Used, 4 Points, 4 Points Used, 0 QCs

x10 5| y=7261753.042767 * x - 11394.831434
R"2 =0.99978436
7 Type:Linear, Origin:Ignore, Weight:None
6.5
6,
5.5
5,
4.5
4,
3.5
3,
2.5
2,

Responses

0.05

0.03 0.04 0.06 0.07
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Pesticides screening and quantitation

Apple sample from local market
-

Trifl ox stro b i n %10 2 | *ESI Product lon (13.040, 13.071, 13.101, 13.132 ... min, 10 Scans) Frag=120.0V CID@28.5 (409.13739[z=1] -> **)...
y 186.05254

0.8
Conc.: 10 pg/kg o
Mass error: -1.00 ppm o wowe |
TO F SCO re: 99 . 3 x102 +ESI Product lon (13.040, 13.071, 13.101, 13.132 ... min, 10 Scans) Frag=120.0V CID@28.5 (409.13739[z=1] -> **)...

4 186.05254

Library score: 87.8

1 ‘I. : 206 0|8158 261.14633 348.16858 409.29770

of 5001312 ‘J I‘ lv 206.0‘8158 261.14633 348.16858 409.29770
05
CHs F
F -
O / x10 2 | Trifloxystrobin C20H19F3N204 + Product lon Frag=120.0V CID@20.0 Kempe_Pest - import test.cdb
\N ; 186.05251
F os
0.6
/O\ / O\ 0.4
HSC N CH3 02 116.04948 206.08117
59.01276 | |
0 f o b h \ | h
@) 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420
Counts vs. Mass-to-Charge (m/z)
409.1369 , 410.1406 + Scan (13.052-13.188 min, 4 scans) Sample_Z42..  Trifloxystrobin - 4 Levels, 4 Levels Used, 4 Points, 4 Points Used, 0 QCs
£ x104] Ratio =22.2 (110.8 %) £ x103 | Mass Match Score=99.3 (M+H)+ @ x10 6| y =65512418.522884 * x - 66682.159072
5 5 2 " g5 R"2=0.99924434
] o o i i .
(&) 6 o 244 409.1374 % N Type:Linear, Origin:Ignore, Weight:None
5.5+
2.2+ o 55
57 2 54
4.5
1.8+ 4.5+
4|
1.6+ 4
3.5+ 3
1.4+ .5
%1 3
251 1.29 ]
5 14 2.54
18 081 410.1402 2
1 '/\ ‘ 0.6 (M+H)+ 1879
1,
0.5 (} f[ \5 0.4+
0.5
0d ] 411.1428
0.2 (M+H)+ o
0.5 04 . n L .
T T T i T T ' T T T T
125 13 135 407 408 409 410 411 412 413 0 001 002 003 004 005 006 007 008 009 0.1

Acquisition Time (min) Mass-to-Charge (m/z) Concentration (ng/ml)
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Summary

23

Trend towards comprehensive screening methods using accurate mass
instruments

UHPLC for improved chromatographic resolution, short runtimes and highest
sensitivity

Personal compound database and library containing > 600 pesticides with
molecular formulas and accurate mass MS/MS spectra

Innovative data mining tools for identification of trace contaminants in complex
matrices

Unambiguous confirmation of pesticide residues in complex matrices by accurate
mass library searching

Seamless integration of compound identification and quantitation for easy and
quick batch review

Accurate quantitation of pesticides in real samples using UHPLC-(Q)TOF
technology

The Mea- of Confidence .,. . .
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SANCO guidelines for pesticides screening
Implementations for qualitative and quantitative methods

« Qualitative multi-residue methods

— To extend the analytical scope in a cost-effective way to analytes which have low
probability to be present in samples

— Screening Detection Level (SDL) for individual compounds must be established and
confidence of detection must be validated for different commodities

— Method performance must be shown for every batch with = 10 indicator analytes at
the SDL

» Quantitative multi-residue methods
— Initial method validation (intra-laboratory)
— Recovery determination for 10% of analytes in each batch in a rolling program
— Strict compliance with identification criteria (e.g. accurate mass for > 2 ions and RTs)

— Usually calibration with all targeted analytes for each batch,but at least for a number
of representative analytes (minimum 25 + 10% of total number of analytes)

— Re-calibration for positive compounds possible, re-analyze in case of MRL violation
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