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WFESR in short

One of the 8 research institutes of WUR Co-workers
Topic: food safety > 400 including PhD students,
interns and foreign guests

History 80% for
Over 130 years Ministry of Agriculture,

Fisheries, Food Security

and Nature and the NVWA

(authority for food and
Located consumer products)

on the Wageningen Campus
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Our activities

Method development

Safe food production

® Measuring and detecting
"8 substances
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Pesticide team at WFSR

National Reference Laboratory (NRL) for pesticide residues in food and feed

Fresh F&V samples

Oranges and other products:
(peanuts, rice, oilseeds or
spices, etc.)

Import control: Samples entering the EU-countries through Rotterdam and Amsterdam
Routine monitoring: For the different stores (whole sales and retails) all over the Netherlands

Research and method development: To improve methods and increase the pesticides coverage
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The challenge of comprehensive pesticide analysis

More than 2,000 pesticides (+ metabolites) with diverse physicochemical
properties require broad-spectrum analytical methods

EFSA report*: 86,449 samples of food products and up to 942 different pesticides

25 pesticides
\ , >1000x reported Current approach at WFSR
on-compliant
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LC-MS/MS
] ~ 300 pesticides

587 pesticides

Not found

(< LOQ

mostly <0.01 mg/kg)

GC-MS/MS
~ 200 pesticides

Targeted measurement of 500 out of 2,000 pesticides = Coverage Gaps!

MEORSARbL Ay *The 2024 European Union report on pesticide residues in food




Instruments comparison

How to increase the coverage? From triple quadrupole to high-resolution mass spec

Chromatography
coupled to
Mass spectrometry

Sensitivity / ®
@
S
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Strategies comparison

How to increase the coverage? Target, suspect, non-target screening

Confirmatory/quant Suspect-screening Non-target

Target-screening screening

Sample preparation
&
Data acquisition

Reference
Standards injection

Data processing

Detected pesticide

Validation
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The power of HRMS
Extracted ions chromatograms (EIC): target and suspect screening

RT: 0.00 -22.01

Target/suspect screening ~1 Feed sample spiked with 1 | 7 ‘V > Chlorpyrifos
_ _ ¥ pesticides, veterinary drugs, N ey pecid
Compound => formula => exact mass (Da) ] and organic contaminants at ! /<§k
Extract signal of exact mass + x Da (ppm) from the = % 100 pg/kg |
full scan I
é 15.26
Chlorpyrifos => C9H11CI3NO3PS => 348.9262845
EIC = [M+H]* = 349.93356 = 5 ppm (£ 0.00175 Da) "~ ' "
1560 NN
g 13.24 1624 ///,‘;\/A) Thiamethoxam
2 A CgH1CIN5O,S
E 1.08 3.32 B8 17.07 N mean.06s
« Target screening: detect expected pesticides J
11551293
+ Suspect screening: detect extra pesticides " W L” J\N(
- Retrospecti lysis: lyzi isting & (YT
pective analysis: reanalyzing existing # Total lon
20 c t (TIC)
data for other compounds ® f urren
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The power of HRMS

Untargeted screening: mass spectral libraries, molecular networking, differential
analysis, and ML-based tools

38hiaRGEIblBIBEHES - 1RNISRGAAATY e SR IRRES TRt RSHRB I GRINS LI 0 SAMBYBHEXREHIRREEERSH: AR SAHSY
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1. DATA COLLECTION 2. DATA PREPROCESSING 3. FEATURE EXTRACTION 4. MACHINE LEARNING MODEL 5. OUTPUT & INSIGHTS i

Classification

* Noise reduction Feature 1 Feature2 ... FeatureN

« Baseline correction
« Peak detection Sample 1 0 E‘&
« Alignment Sample 2 K_

« Normalization Sample 3

Sample n « Supervised learning

0000 © 00O
« Unsupervised learning

Feature matrix « Deep learning
(samples x features)

-Log10 P-value

Intensity

® —0-0-0-e—0-—0C—P ..

m/z or Retention Time

o A A
| | | .
1 1 |
becccem=— Feedback - - - - - - = - -~ A ecm e c e r— e _c——————-——— J .
HOW THE MODEL LEARNS APPLICATIONS
Input I Model Training l Prediction @ /\/
(Processed Data) (Learn Patterns) (Output) ﬂ Q B I I
Natural products Compound Risk Trend
discovery identification assessment analysis
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LC-HRMS

Inside the Orbitrap IQ-X mass spectrometer

Real-Time

Orbitrap

Mass Analyzer

Offers resolution >500K FWHM @ m/z
200 and scan rates up to 40Hz at 7 5K

1M Option

Segmented Quadrupole Offers resolution 1M FWHM @ m/z
200

Segmented design improves
transmission at higher

resolution; symmetric transmission
across the window

Advanced Active lon Beam
Guide

Prevents neutrals and

high velocity clusters

from entering mass resolving
quadrupole

Extended Mass

\. Range
EASY-IC
Based on Townsend Increased MSn
discharge; reliable and fragmentation

coverage with MS low
mass range m/z 40

easy fo use
Auto-Ready

/ ion source
M Automated calibration

*~

Round Bore
lon Transfer Tube

Electrodynamic
lon Funnel

Efficient ion transfer
Broad tuning curves

Optimized for labile compounds

Spectral library directed
MS" acquisition

Library — g
Search

UVPD Option

Unique fragmentation mode for structure
elucidation

Linear lon Trap Mass Analyzer

MS" and sensitive mass analysis of multiple
fragmentation types: CID, HCD

lon Routing Multipole
Enables parallel
analysis; performs HCD
at any MS" stage
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LC-HRMS

Data acquisition options
MS1 scan

Full Scan

Quadrupole HCD cell Orbitrap
[ ] o @ ;
@ ‘: |
L, s

\ 4
Intensity

N
7

v

m/z

lons with different
m/z values within
a certain range

MS2 scan
Data Independent

Quadrupole HCD cell Orbitrap
> @20 ;
SR ||
>

Intensity

m/z

. MS2 scan
Orbitrap Data dependent
lon Trap

® S
®

Intensity

m/z

95-205 195-305 295-405 395-505 495-1005 1.6 Da 1.6 Da 1.6 Da 1.6 Da

m/z 100-1000
sowoo: NN N
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MS1 scan

Quadrupole HCD cell Orbitrap
u [
[ ]
MS2 scan
D IA - T h A\ Y 2 - 144 Quadrupole HCD cell Orbitrap
p p .
s w5 —
o 0 L, L *
Sapfes 2 | CopgBind Results 4
Sample Name [+ Compound Area Height Actual RT RT RT Delta
fa - fa - > 25000 <~ T & NF A .
26 Spiked feed_QuechAll_003 # 46 Carbaryl 19626129 6478233 9.00 9.13 -0.13
27 Procedural blank_Quech_RecoverySpike ® 47  Carbendazim 20399689 2737287 4.54 454 0.00
28 Blank soil_Quech_RecoverySpike_001 * 48  Carbetamide 4031046 1374649 847 8.60 -0.13 o]
29 Blank soil_Quech_RecoverySpike_002 ® 49  Carbofuran 34730935 14226942 9.15 9.22 -0.07
- 30 Blank soil_Quech_RecoverySpike_003 ® 50 Carpropamid 14176005 3721613 12.80 1292 -0.12
D a ta fl I es 31 Blank feed_Cuech_RecoverySpike_001 ® 51 Chlorantraniliprele 2566268 947124 10.88 1097 -0.09 \
32 Blank feed_Quech_RecoverySpike 002 ® 52  Chlorbromuron 10492904 3594370 11.45 11.52 -0.07 N (o) F = d =
33 Blank feed_Quech_RecoverySpike 003 *# 53  Chlorfenvinphos 13739400 5161209 12.93 13.04 -0.11 H I n I n g S
34 Procedural blank_QuechAll_RecoverySpike 54  Chlorotetracycline 99518 12709 7.0 705 -0.04
33 | Blank soil_QuechAll_RecoverySpike 001 ® 533 Chlorotoluron 27831879 9404671 9.93 9.98 -0.03 1)
36 Blank soil_QuechAll_RecoverySpike 002 56  Chlorprofam 254349 116807 11.96 12.03 -0.07
37 Blank soil QuechAll_RecoverySpike 003 ® 57  Chlorpyrifos 11379482 5118647 14.20 1427 -0.07
38 Blank feed_QuechAll_RecoverySpike 001 # 58  Chlorpyrifos-methyl 3874472 1586846 13.30 1339 -0.09
39 Blank feed_QuechAll_RecoverySpike_002 ® 59 Ciprofloxacin 13631301 2450836 5.39 546 -0.07
40 Blank feed_QuechAll_RecoverySpike_003 ® 60 Clofentezine 5131969 1985793 1312 13.20 -0.08
41 WS # 61 Clopyralid 245197 68121 419 432 -0.13
£3_ (Clathiznidin 2050474 873840 £.08 £ 6 .01
ound Details A X
Quan Peak ~ ~ X | Confirming lons ~ ~ | X | lon Overlay v ¥ X
T CR TS LG OTTA 00s Carbon
B0701_Quech-vs-QuechAl_GR_POS_LC-OTT4_033 Carbofuran m/z: 222 1123 [260701_Quech-vs-QuachAll_GR_POS_LC-CTT4_033 Carbofuran miz: 123.04393 \ USRS - RT_Q?;”“" \
RT:9.15 RT9.15
AAC 34730035 AA 11179726 ]
AH: 14226942 AH: 3851696 1.2E74
1.0E7- I
3.0E6 4
= 1.0ET =
g g = 8.0E6-
2 2 E
E £ 2.0E6 H 7
£ 6.0E6
5.0E6 b
1.086 4.0E6- A
0= T T T T T T T T o T T T T f T T T T T 2.0E6
88 9.0 9.2 9.4 96 88 9.0 92 94 9.6 |
RT(min) RT(min) o 822 840 850 864 8.81 8.95 9.28 9.50 9.69 9.82 10.02
m/z: 222.11259 m/z: 123.04393 B R T T
ApexRT: 915 Left RT: 9.09 Right RT: 9.33 §00% - 120.00% 123.04393/222.11259 = 32.19% RT(min)

EIC from the FS Confirming ion from DIA Ions overlay
Quantifier Qualifier EIC + DIA
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Data processing

DDA: The mass spectral library match

Quadrupole HCD cell

o0 —0 % —

Orbitrap MS2 scan

lon Trap

ity

[J 5
L]

Findings

Extracted ion
chromatogram
EIC

Sgfples unds ¥
4 250910_PrecursorTollerance_eval _Wheat_P, 1 EFS_WFSR_Wong_GNPS_MassBank_Mona_m:
| 8250221 Wheat blank DDA _IL_NoCErT_RS15000 & LS Flag Match Result Name Lib Match Name Formula RT (Measured) Library Score (¢ Library Match Rank Adduct m/z (Expected) m/:
| @ 250221_2,5ppb_DDA _IL_NoCErT_RS15000
I @ 250221_25ppb_DDA_IL_NoCErT_RS15000 v - Aa fa v fa - = - = v Ao = fo o~ fa M &
® 1 9 ] Pyraclostrobin@RT 12.83 Pyraclostrobin C19H18CIN3C 1283 98 1of1 M+ 388.1060
@ 2 J @ Silthiofam@RT 12.43 Silthiofam C13H21NOSSI 1243 92 1of1 M+ 268.1186
@ 3 9 > Spinosyn-A@RT 12.65 Spinosyn-A C41HB5NO10 12,65 98 1of1 M+ 7324680
-
D a ta fl I es ® 4 ° ®  Bupirimate@RT 11.64 Bupirimate C13H24N403¢ 1164 97 Tof1 M+ 317.1641
® 5 L ] ® Dimethoate@RT 6.36 Dimethoate C5H12NO3PS: 6.36 97 1of1 M+ 230.0070
® 6 9 ® Ethirimol @RT 7.24 Ethirimol C11HI9N30 724 97 1of1 M+ 210.1600
@ 7 P £ Fenoxycarb@RT 12.35 Fenoxycarb C17H19NO4 1235 97 1of1 M+ 302.1387
® 8 9 ] Irgarol@RT 11.31 Irgarol C11H19N5S 1131 97 1of1 M+ 254.1435
=@ 9 ° e Cyprodinil@RT 11.67 Cyprodinil C14H15N3 11.67 96 1of1 M+ 226.1338
® 10 ] ° Methiocarb@RT 11.15 Methiocarb C11H15NO2S 11.15 9 Tof1 M+ 226.0896
= 1 9 ] Penthiopyrad @RT 12.63 Penthiopyrad C16H20F3N3C 1263 96 1of1 M+ 360.1352
Kl ° Prosulfocarb@RT 13.49 Prosulfocarb C14H21NOS 1349 9% Tof1 M+ 2521419
E L] Etoxazole@RT 14.27 Etoxazole C21H23F2NO: 1427 95 1of1 M+ 360.1771
E ° Famoxadone [M+NH4]+@RT 11.89 Famoxadone [M+Nt C22H18N204 11.89 95 1of1 M+ 397.0539
ctrum atogram b
ﬂ Spectrum I @ Fragments (24 of 35) | @ Library (1 matches) + M+ | M+ | M+ | M+ | M+ | M+
@ #1: Cyprodinil 9 M+ #1: Cyprodinil C14H15N3 Score: 96 Rank: 1of 1 Id: 3586 50221_2,5ppb_DDA_IL_NoCErT_RS15000 Cyprodinil NL: 3.39E6 m/z: 226.1328 - 226.1351
: A 3
#13535 F:FTMS + ¢ ESI d Full ms2 226.1339@Ncd45.00 [40.0000-237.0000] FTMS + p Full ms [100.0000-1100.0000]
T RT: 11.67
A 26,1337 A 330174400
g 106.0646 100
g o 93.0568
2 91.0536 / 118.0521 133.0755 144.0305 20
d Al I i [ P
T T T T T T T T T T T T T T T T T T
40 60 80 100 120 140 160 180 200 220 60
#3586 F:FTMS + c ESI d Full ms2 226.1339@hcd45.00 [40.0000-237.0000]
40
o 106.0650 226.1340
& 20
g 50 930572
5 910541 1181-,0525 lL33v-°76°7144Losoa
T T T T Tt —L 3 b T T T T T I T pasy T T T T gt T T T T
40 60 80 100 120 140 160 180 200 220 13 1.4 1.5 1.6 17 1.8 1.9 12.0
miz RT(min)

Spectrum

Details about FS spectrum, fragments from

WAGENINGEN

UNIVERSITY & RESEARCH

the database and library matches




Data processing

Combined: 2 ions approach + mass spectral library match

Samples
&

Aa
Spiked feed_QuechAll_003

Procedural blank_Quech_RecoverySpike
Blank soil_Quech_RecoverySpike_001

Sample Name

(RS
W e

Blank soil_Quech_RecoverySpike_002
Blank soil_Quech_RecoverySpike_003
Blank feed_Quech_RecoverySpike_001
Blank feed_Quech_RecoverySpike_002
Blank feed_Quech_RecoverySpike_003
Procedural blank_QuechAll_RecoverySpike
Blank soil_QuechAll_RecoverySpike_001
Blank soil_QuechAll_RecoverySpike_002
Blank soil_QuechAll_RecoverySpike_003
Blank feed_QuechAll_RecoverySpike_001
Blank feed_QuechAll_RecoverySpike_002
Blank feed_QuechAll_RecoverySpike_003
WS

wow
=8

Bow
S ©

VCompound Details

| Quan Peak M

260701_Quech-vs-QuechAll_GR_POS_LC-OTT4_033 Carbofuran mjz: 222.11259

v 1
EV=
® 46
® 47
B 48
+ 49
® 50
@ 51

B 52
@ 53

54
* 55
56
® 57
® 58
® 59

[Z] x

RT:9.15
AA: 34730935
AH: 14226942

= 1.0E7
@
s
E

5.0E6.

0.
T T T T r T T T T T
88 9.0 92 94 96
RT(min)

m/z: 22211259
ApexRT: 915  LeftRT: 9.09 Right RT: 9.33

Compound Results

Compound Area Height Actual RT RT RT Delta
Aa >, > 25000 <~ W # NfF T Mo - Aa A~
Carbaryl 19626129 6478233 9.00 9.13 -0.13
Carbendazim 20399689 2737287 4.54 454 0.00
Carbetamide 4031046 1374649 8.47 8.60 -0.13
Carbofuran 34730935 14226942 9.15 9.22 -0.07
Carpropamid 14176005 3721615 12.80 12.92 -0.12
Chlorantraniliprole 2566268 947124 10.88 10.97 -0.09
Chlorbromuron 10492904 3594370 11.45 11.52 -0.07
Chlorfenvinphos 13739400 5161209 12.93 13.04 -0.11
Chlorotetracycline 99518 12709 7.01 7.05 -0.04
Chlorotoluron 27831879 9404671 9.95 9.98 -0.03
Chlorprofam 254349 116807 11.96 12.03 -0.07
Chlorpyrifos 11379482 5118647 14.20 14.27 -0.07
Chlorpyrifos-methyl 3874472 1586846 13.30 13.39 -0.09
Ciprofloxacin 13631301 2450836 5.39 5.46 -0.07
Confirming lons v ¥ X | Library Match N
260701_Quech-vs-QuechAll_GR_POS_LC-OTT4_033 Carbofuran mi/z: 123.04393 #1: Carbofuran 94
RT:9.15
AA: 11179726
AH: 3951696
5 3.0E6
@
s
£ 2.0E6:
1.0E6
0
T T T T f T T T T T
88 9.0 92 94 96
RT(min)
m/z: 123.04393
80.00% - 120.00% 123.04393/222.11259 = 32.19%

LS Library Score (%)

[
¢ N eENEORNROGOIEOGOEEOEEOENSOTTDRN
e [

]

v

#1: Carbofuran C12H15NO3 Score: 94 Rank: 10of 1 Id: 3928
#14706 F:ITMS + c ESI t d Full ms2 222.1125@hcd45.00 [48.0000-233 .

v & x
X

.. 1904 123.00705
5 ]
5 3
2 503 58.15105
£ 504 147.08305
g
o] 3 |5 pans, 137.13805
B B —
50 100 150 200
#3928 FFTMS + ¢ ESI d Full ms2 222.1124@hcd45.00 [40.0000-233. ..
1003 123.04390
> 3
S 503 5802854
5
5
3 5505403 137.05962
L L R B L o e e e e e
50 100 150 200

miz
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Case study:

An Integrated LC-HRMS Strategy for Targeted and Untargeted Analysis of Food Toxicants
Aim: development of a suspect screening method for the analysis of potential food
toxicants in cereal-based processed food
Possible food toxicants: pesticides, natural toxins, veterinary drugs, organic contaminants

Different combination of detectors and acquisition strategies were tested using a mix of

pesticides

The final method combine targeted, suspect, and non-targeted screenings in a single data

acquisition

100 cereal-based processed food were analyzed with the above mentioned method (bread,

pasta, rice, breakfast cereals...)
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Method optimization:

Analytes of interest
« Wheat was extracted using ACN (QUEChERS) and spiked with a mix of 145 pesticides

Brodifacoum |
8
7
Bifenthrin

6 Fquenoxurot’

5
o 4
o
s}
—_
[&]

3

P i hali
2 | Thiag\ethoxam endimethalin
Carben in
arb
1 Pﬂg&aﬂqgﬁomcamldﬂm
NBviR
Clothianid

0 Imid
Meth imldo%e\se Wi ’

A ﬁ ®

4 6 8 10 12 14
Retention time

cLogP 0

Total Molweight @ 200 Q 300 Q 400 O 500 O 600 Q 700
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Method optimization:
Influence of different DDA triggering and MS2 detector

« A spiked wheat extract was used to evaluate which DDA strategy would result in the
highest number of identified compounds

100 100 70000
66666 66597
90 90
60000

a0 é 80 #8674 [ FSI312
5 32 7 50000 &
S 70 g &
(o]
o o 60 o
£ o S 40000 ;
3 T so 2
T 50 = 30000 @
@ 40 Q
= c @
= s  SEEL BEN R BRED O BETREL_mEE - -
C 40 2 ., _NEs  EEs s s e Eerafi 0 B T =SR5ie0 s}
3 - 30 20000 =
%5 30 ® 20
° 10000

20 10

0 0
10 Standard Custom Standard Custom Standard Cust Standard Custom
0 with IL wo L with IL wo IL
1.25 25 5 10 25 Turbo 15k
. f <pi
Concentration of spiked wheat sample (ppb) lon Trap Orbitrap
DDA + Full IL DDA +IL DDA w/o IL 1.25 ppb 2.5 ppb 10 ppb 25 ppb N of scans

« The use of an inclusion list significantly improves triggering and identification, while
retention times and specific ionization energies provide no additional benefit

« The number of DDA spectra acquired with Iontrap is 3X higher than Orbitrap

WAGENINGEN

UNIVERSITY & RESEARCH




Method optimization:

Combining DDA and vDIA for MS2 data acquisition
In the following experiments, the impact of combining vDIA and DDA within a single acquisition
run was evaluated in terms of identified compounds and number of datapoints

Breakfast cereals

Bread

[c]: 12.5 ng mL!

.....

I I T
g “"_ i N I “"'l”
|hl ‘ ‘l ‘.;

Thlacloprld Paclobutrazol Chlorpyrifos

undw DA and D ndo =

DIA W|th 2 |ons/rt approach prowdes hlgher identification rates than DDA but requires the
analytical reference standard

DDA enables increased identification of compounds with unknown retention times but require the
presence of the spectrum in a spectral library
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Method optimization:

Selected experimental conditions

Orbitrap
FS and DIA

— X% °
/ O D
Quadrupole % r//'\ :
(precusor ion ;g A »§<
selection) i‘ \ *“Ion Trap
‘ 4 = \. DDA MS2
A P
_=; VY| = HCD cell
= C-trap
-Fi
‘0
ESI /

m/z 100-1000 95-205

WAGENINGEN

Column: Waters BEH C18 column (2.1 mmx100 mm, 1.7 um particle size)
Flow rate and injection volume: 300 pL min-1; 5 pyL
Mobile phases: (A) H20 + 2 mM NH4COOH and 0.1% HCOOH
(B) MeOH + 2 mM NH4COOH and 0.1% HCOOH

Gradient: from 0% B (0 min) to 100% B (15 min) - Elution phase

100% B (15-21 min)- Washing phase

from 100% B (21 min) to 0% B (22-25 min) - conditioning phase
Full Scan (FS): Orbitrap; 100-1100 m/z; 60,000 fwhm (m/z 200)
Data Dependent (DDA): Ion Trap; Collision Energy (CE) 45%
Data Independent (vDIA): Orbitrap; 30,000 fwhm (m/z 200); CE 30,80% (avr.)

195-305 295-405 395-505 495-1005 1.6 Da 1.6 Da 1.6 Da 1.6 Da 1.6 Da




Method optimization:

Method performance

« System stability was evaluated on the 145 pesticides in solvent at 12.5 ng/mL (n = 6)

« Apparent recovery was calculated on the 145 pesticides spiked at 50 pg/kg, prior

Apparent recovery

extraction

System stability

100
140

90

80 120

%)
70 2 100
=
60 =
s E 80
~ 50 ©
2 ° IS
40 g €0
5
30 Z 40
20 |m= = = = == = === === - O — e ———
L] ° 20
10 ° ° . o4
S e Py e
0 2 4 6 8 10 12 14 16 18 Non detects <30% 30-50% 50-70% 70-120% >120%

Retention time (min) QC -1wheat QC 2- bread QC 3-popcorn QC 4- breakfastcereals QC 5- pasta




Results
Findings

« 72 food toxicants were detected in 100 cereal products

Pesticides

Pirimiphos methyl 70
Tebuconazole 68
Piperonyl butoxide 51
Azoxystrobin 37
Hydroxy-tebuconazole 31
Famoxadone 11
Fluxapyroxad 17
Fluopyram 11
Benzovindiflupyr
Tebufenpyrad

Ametoctradin

Epoxiconazole

Imidacloprid

Tetraconazole

Chlorpyrifos

Cyproconazole

Spinosyn D
S=Hydroxycarboftran
Acetamiprid

Bixafen

Boscalid

Difenoconazole

Fluopicolide

Imazapic

Pirimicarb

Propamocarb

Propanil

Quinclorac

Sedaxane
Spirotetramat-enol
Spirotetramat-mono-hydroxy
Trifloxystrobin

P R R R R RPRPRRRPRRPLPRRPRPRPLRERLEBNDMNNNMNDOWWWW®WSASDN

Flubendazole 1
Matrine 11
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Natural toxins

Enniatin A1
Enniatin B
Ergocristinine
Ergocristine
Beauvericin
a-Ergocryptine
a-Ergocryptinine
B-Ergocryptine
Deltamethrin
Sophoridine:Att .
Isolupanine
Lupanine
Sterigmatocystin
y-Chaconine
Androstanolone
Spinosyn-A
Oxysophocarpine
Sotasodine
Aflatoxin B1
Enniatin B1
Coumarin
Pemissidine-Sotaninb
Enniatin A
Piperine
Thebaine

Fetrahydrocanmabinot{FHE)

74
74
4245
4231
41
2817
28
2817
16

1114
+114

o)
[
NN

BPA PR P NMNDOD

[N
HoRow

Veterinary drugs

Se-Estrane=-3;17-dione 62
Nandrotone 44
Progesterone 959
DPehydroepiandrosterone 7
Se-Androstan=3;17-dione 4
Hydroxyflubendazol 21
Organic contaminants
2,4,6-Tri-tert-butylphenol 71
Cyclohexanone oxime 5

€Compound= false positives (9)
Compound = N/A (5)
Compound = identified (13)
Compound = tentitave (45)




Conclusions

The combination of quantitative analysis and different screening strategies in a single

measurement is possible without compromising the instrumental performances

A suspect screening method for the analysis of potential food toxicants in cereal-based

processed food was developed and applied on 100 samples

DIA provides higher identification rates than DDA but requires known retention times for

accurate compound identification.

The optimized LC-HRMS method effectively detected a wide range of food toxicants in

cereal-based processed products

The finalized method is suitable for broad screening applications in food safety monitoring
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Thank you for
your attention!

Questions?

ivan.aloisi@wur.nl
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