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OUTLINE

-Advances in MRMs related with QqQ-MS/MS analysis  
-Sensitivity
-Additional relevant innovations 

-Advances in MRMs related with HRMS análisis
-Sensitivity
-Acquisition modes based on TOF and Orbitrap
-Ion mobility
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1 Da
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Resolving Power of a quadrupole

The ability of a quadrupole to
resolve masses is proportional
to frequency of AC and length
of quadrupole
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Ion Guide for Improved Atmosphere to Mass Spectrometer Vacuum Ion Transfer
Hassan Javaheri and Bradley B. Schneider* : J. Am. Soc. Mass Spectrom. 2021, 32, 
1945−1951 
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Figure 2. Ion trajectories of 100 Th in the (a) conventional drift tube and (b) 
DC-ion funnel drift tube. (c) Simulation results of E/N on the central axis Z 
for the traditional drift tube structure and the DC-ion funnel drift tube.

Evaluation of a New DC-Ion Funnel Drift Tube for Use in Proton Transfer Reaction Mass Spectrometry
Qiangling Zhang, Xun Bao, Qu Liang, Qin Sun, Wei Xu, Xue Zou, Chaoqun Huang, Chengyin Shen,* and Yannan Chu, 
Anal. Chem. 2022, 94, 7174−7180

An RF-only ion-funnel for extraction from high-pressure gases
T. Brunnera,et al. International Journal of Mass Spectrometry 379 
(2015) 110–120
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COMMODITY SCOPE

EXTRACTION

MATRIX EFFECTS
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matrix
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TOTAL SIGNAL SUPRESSION DUE TO MATRIX EFFECTS

Injection 0.11 g matrix/ml

Matrix spiked at 10 ppb with Chloroxuron

Turmeric
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10 ppb

100 ppb

10 ppb
in tomato

Methamidophos in paprika
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SOLUTIONS AVAILABLE

IMPROVING
CLEAN UP

(automated)

IMPROVING
CHROMATOGRAPHY

IMPROVING 
SENSITIVIY
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Injection
volume

5 mg

1 mg

LC: 5 µL

GC: 1 µL

2.5 mg

0.5 mg

0.5 mg

0.1 mg

1 mg

0.2 mg

0.25 mg

0.05 mg

Matrix injected in column

Dilx0
1 g/mL

Dilx2
0.5 g/mL

Dilx5
0.2 g/mL

Dilx10
0.1 g/mL

Dilx20
0.05 g/mL

Green 
Tea
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“Matrix effect” at 2.5 µL: -8.9 %

“Matrix effect” at 5.0 µL: -37 % In
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• Tomato

• Leek

Matrix effect of leek matrix over tomato matrix
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Leek/Tomato 
(2.5 µL) 

Leek/Tomato
(5.0 µL)

Average (%) -6.6 % -19.4 %
Median (%) -7.3 % -20.9 %
<= |20 %| 168 111
> |20 %| & <= |50 %| 76 111
> |50 %| 6 28
<= |20 %| (%) 67.2 % 44.4 %
> |20 %| & <= |50 %| (%) 30.4 % 44.4 %
> |50 %| (%) 2.4 % 11.2 %

Matrix effect of leek matrix over tomato matrix
(250 compounds)
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IMPROVING CLEAN UP
(automated)
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• Small dead volumen (< 20µL)

• Pressure tolerance: 15 bar

• Wide range of sorbent masses: 5-150 mg

• Porous filters allow multiple sorbent layers

• Sorbent mass accuracy+/-0,5mg

• Composition: 
20 mg Anhydrous MgSO4+ 
12mg PSA+ 
12 mg C18+ 
1 mg CarbonX

MgSO4 (20mg)
PSA (12 mg)
C18 (12 mg)
GCB (1 mg)

pre-mixed beforehand 
45mg of the mix in each cartridge

µSPE cartridge
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TIC of avocado
dSPE
PSA

Automated
µSPE
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Fluazifop

Acquisition Time (m

10.5 10.6 10.7 10.8 10.9 11 11.1 11.2 11.3

Re
la

tiv
e 

Ab
un

da
nc

e 
(%

2x10

-0.1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

1.1

1.2

328.2 -> 254.2 , 328.2 -> 282.2

Ratio = 646.3 (133.4 %)

+ MRM (328.2 -> 282.2) 10ppb_Aguacate_dilx5.d  Smooth

Acquisition Time (m

10.5 10.6 10.7 10.8 10.9 11 11.1 11.2 11.3

Co
un

ts 3x10

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

1.1

1.2

1.3 10.895 min.

Ratio = 646.3 (133.4 %)

Total injected amount: 0.66 mg Avocado
Spiked standard 10 µg/kg

Regular
Spiked standard 10 µg/kg

High Sensitive

Total injected amount: 0.33 mg Avocado

Qualifier
transition: 
329 -> 282

Qualifier
transition: 
329 -> 282



European Reference Laboratory - FVAmadeo R. Fernández-Alba

Acquisition Time (m

11.4 11.5 11.6 11.7 11.8 11.9 12 12.1

Re
lat

ive
 Ab

un
da

nc
e (

%

2x10

-0.4

-0.2

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

2.2

330.1 -> 121.0 , 330.1 -> 101.2

Ratio = 36.3 (124.7 %)

+ MRM (330.1 -> 101.2) 10ppb_Pimenton_dilx5.d

Acquisition Time (m

11.4 11.5 11.6 11.7 11.8 11.9 12 12.1

Co
un

ts 3x10

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

11.747 min.

Ratio = 36.3 (124.7 %)

Epoxiconazole
Total injected amount: 0.13 mg Paprika

Spiked standard 10 µg/kg
Regular

Spiked standard 10 µg/kg
High sensitive 

Total injected amount: 0.066 mg Paprika

Qualifier
transition: 
330->101

Qualifier
transition: 
330 -> 101



European Reference Laboratory - FVAmadeo R. Fernández-Alba



European Reference Laboratory - FVAmadeo R. Fernández-Alba

IMPROVING
CHROMATOGRAPHY
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100 mm column

150 mm column

Orange extract TIC

Leek extract TIC
100 mm column

150 mm column
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Shorter column or higher gradient:

Onion matrix. TIC m/z 100 - 1000
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TARGET LIST TARGET LIST

000001002003004010015025045070100150200250300350400600
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352 > 200
352 > 125

350 > 198
350 > 125
350 > 97

367 > 350
367 > 125
350 > 125
350 > 97

Depending on the selected mass
transitions in LC-QqQ-MS/MS, 

false positives or negatives might
be reported for chlorpyriphos and 

fenpropathrin

Tentative false positives and negatives: common mass transitions



European Reference Laboratory - FVAmadeo R. Fernández-Alba

SOLUTIONS AVAILABLE

IMPROVING
CLEAN UP

(automated)

IMPROVING
CHROMATOGRAPHY

IMPROVING 
SENSITIVIY
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Interconversion - clofentezine

High percentage of formic acid in the mobile fase 
and/or little to no ammonium formate

Low percentage of formic acid in the mobile fase 
and/or ammonium formate
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False positives and false negatives
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Prochloraz in SC03 sample
(Prochloraz’s acquisition 

window)

Prochloraz in SC03 sample
(Tebuconazole’s acquisition 

window)
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HRMS
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5 000
10 000
20 000
50 000

100 000

Effects of increased resolution

199.90 200.10200.00
m/z

High-resolution mass spectrometry
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Resolution: 20 000
200.0000 200.0100 200.0000 200.0040

Resolution: 50 000

Effects of increased resolution

200.0000 200.0200 200.0000 200.0080
199.99 200.04 199.99 200.04

199.99 200.04 199.99 200.04

High-resolution mass spectrometry
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EUPT Sample of coriander

Linuron
Standard in solvent
Ion ratio: 1.8

Linuron
Real sample of coriander
Ion ratio: 2.4

LC-MS/MS

FALSE NEGATIVE

Identification
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XIC Chlorpyrifos
349.9336 ± 5 ppm
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Real sample Clorpyrifos (48 µg kg-1)Patrón de Fenpropathrin
(50 µg kg-1)

LC-Orbitrap-MS

XIC Fenpropathrin
350.1751 ± 5 ppm No Detectado

350.2 97.1
350.2 125.1 
Ratio= 20.5

350.2 97.1
350.2 125.1 
Ratio= 20.9

Diferencia de masa
690 ppm

LC-QqQ-MS/MS

Falso 
Positivo
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Challenges and future directions in LC-MS-based multiclass method development for the quantification of food contaminants
David Steiner, Alexandra Malachová, Michael Sulyok, Rudolf Krska

Analytical and Bioanalytical Chemistry (2021) 413:25–34
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Bell Pepper
246 pesticides

Identified in full compliance with the EU SANTE guideline criteria

DETECTED IDENTIFIED

AIF

Orange
246 pesticides

Onion
246 pesticides
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MS Spectrum

MS/MS Spectrum
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What is duty cycle?

• What is duty cycle?
• % of ions injected into the TOF
• Typically, ~5-25%

Dependent on

– Fragment mass
– Scan range upper limit

• Why is duty cycle not 100%
• Ion losses occur when combining:

Pulsed measurement technique

– TOF
Continuous ion beam 

– Quadrupole

• … and Why is Duty cycle important?

Quadrupole region
Continuous ion beam

TOF accelerator
Ion pulsing
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TDC
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Q ExactiveTM Focus TSQ AltisTM
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Triazophos - 9 Levels, 6 Levels Used, 9 Points, 6 Points Used, 0 QCs

Concentration (ng/
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10.489 min.

OUT OF LINEAR 
RANGE 

Saturation
Triazophos
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(ddMS2)

High-resolution mass spectrometry

Quadrupole Collision cell Mass 
analyser

SET FragmentationOPEN Inactive

Quadrupole Collision cell Mass 
analyser

Quadrupole Collision cell Mass 
analyser

Quadrupole Collision cell Mass 
analyser

Full scan MS

SIM

All ion fragmentation/
SWATH/DIA/vDIA/
Q-RAI

PRM/tMS2/MRMHR

MS

MS2 (MS/MS)
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5870 Matrix compounds 8017 Matrix compounds

3419 Matrix compounds 2408 Matrix compounds

Mass

Mass

Mass

Mass

Co-extracted Matrix Components LC-HR-MS 

Compounds with absolute height  ≥ 10000 counts Injected: 1g sample/mL 
extract

Miner 3D Enterprise
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ZenoTOF: SWATH windows testing

Mean m/z = 334.38

Density distribution of all precursor ion m/z

First experiments
Cycle time = 651 ms

9x100 Da windows

First precursor ion (m/z 122)
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Mean m/z = 334.38

Density distribution of all precursor ion m/z

Ongoing experiments
Cycle time = 651 ms

7x60 Da windows
1x208 Da window
1x253 Da window

First precursor ion (m/z 122) Isolation of spinosyns

ZenoTOF: SWATH windows testing
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MS/MS SpectrumMS/MS SpectrumMS/MS Spectrum
133.065 133.0649

Tebufenozide at 5 µg/kg

Fragment ion
m/z :133.065

Fragment Mass error: 
-429 mDa
-3221.8 ppm

Fragment Mass error: 
0.7 mDa
5.2 ppm

Fragment Mass error: 
0.3 mDa
2.2 ppm

Fragment ion
m/z :133.065 Fragment ion

m/z :133.065

LC-QTOF-MS
Fragment Mass error 

EVALUATION OF THE NUMBER OF ISOLATION WINDOWS

?

SWATH 1 window (850 Da) SWATH 20 windows (44 Da)SWATH 8 windows (108 Da)
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Full scan MS (sccumulation time 200m ms)

MS2 (sccumulation time 50m ms)

SWATH Sciex X500R QToF

32k 32k

32k 32k 32k 32k 32k 32k

32k 32k 32k 32k

0.2s

32k 32k 32k 32k 32k 32k 32k

32k 32k 32k 32k 32k 32k 32k 32k 32k 32k 32k

0.3s 0.4s 0.5s 0.6s 0.7s
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1 window

Fragment area: 1909 counts

10 windows

Acetamiprid in Aubergine at 0.01 mg/kg

Fragment area: 7614 counts
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All Ion 
Fragmentation or

NOT AIF?
That is the question

LC-HR-ESI-MS/MS
ACQUISITION WORKFLOWS
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(ddMS2)

High-resolution mass spectrometry

Quadrupole Collision cell Mass 
analyser

SET FragmentationOPEN Inactive

Quadrupole Collision cell Mass 
analyser

Quadrupole Collision cell Mass 
analyser

Quadrupole Collision cell Mass 
analyser

Full scan MS

SIM

All ion fragmentation/
SWATH/DIA/vDIA/
Q-RAI

PRM/tMS2/MRMHR

MS

MS2 (MS/MS)
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250 ms 500 ms 750 ms

MS tMS2 tMS2 tMS2 tMS2 tMS2 tMS2 tMS2 tMS2 tMS2 tMS2

Full scan MS @70K + 10 tMS2 @ 17.5K (QExactive)
1075 ms

750 ms

Full scan MS

AIF 

tMS2 

Comparison of cycle times

Orbitrap Exploris 240 MS
Vs

Thermo Scientific™ Q Exactive™ Hybrid Quadrupole-Orbitrap™ MS systems
(Classic & Plus)

MS MS2 tMS2 840 mstMS2 tMS2 tMS2 tMS2 tMS2 tMS2 tMS2 tMS2 tMS2

Full scan MS @60K + AIF @60K + 10 tMS2 @15K (Exploris 240)

MS MS2 tMS2
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5 ppb of clothianidin in orange

MS2
m/z 169.05430 ± 5ppm

MS2
m/z 131.96700 ± 5ppm

MS2
m/z 113.01680 ± 5ppm

AIF DIA 20 windows tMS2

The Benefit of Using tMS2
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SAMPLE 
TREATMENT

Lack of 
Sensitivity

MS2

Matrix
Interference

DATA
TREATMENT

DATA
ACQUISITION

MS1 MS2

AIF TARGET LIST
+ Database

Current Approach

Problem with sensitivity for some compounds
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SA
M

PL
E 

TR
EA

TM
EN

T

DATA
ACQUISITION

MS1 MS2

DIA

AIF

Improve
Sensitivity

MS2

Decrease
Matrix 

Interference

DATA
TREATMENT

TARGET LIST +
Library

tMS2

Screening using a Target List & Database
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0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

up to 100ppb up to 300ppb up to 500 ppb

Linearity

Onion Orange Pepper Apple
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Increasing the scope

Acquistion modes:  QE Focus ( FS/AIF), Orbitrap Exploris 240 MS (FS/AIF/tMS2)

Thermo Scientific™ Q 
Exactive™ Focus hybrid 
quadrupole-Orbitrap MS

Orbitrap Exploris 240 
MS

Orbitrap Exploris 240 
MS

Identified pesticides/10ppb in Orange



European Reference Laboratory - FVAmadeo R. Fernández-Alba



European Reference Laboratory - FVAmadeo R. Fernández-Alba

Zeno trap
• For sensitivity gains in MS/MS
• The Zeno trap provides control of 

the ion beam from the collision cell 
into the accelerator

• Ions are gated then released based 
on potential energy

• Generally, higher m/z ions are 
released first then followed by 
lower m/z ions

• A wide range of ions now arrive in 
the accelerator to be pushed during 
the same pulse

Quadrupole region
Continuous ion beam

TOF accelerator
Ion Pulsing

Zeno Gate IQ3

RUO-MKT-11-13114-A
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41.9 %

62.0%

83.8%

93.0%
96.8% 98.2% 99.6% 100.0% 100.0%

0.0 %

10.0 %

20.0 %

30.0 %

40.0 %

50.0 %

60.0 %

70.0 %

80.0 %

90.0 %

100.0 %
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l

Concentration (µg/kg)

Lowest detected concentration (cumulative) [282 analytes]
(5 µL injected, 5-fold dilution, tomato QuEChERS extract)

ZenoTOF: lowest achieved detected concentration in matrix-matched pesticide mixtures
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ZenoTOF: lowest achieved quantitation in matrix-matched pesticide mixtures

59.9%

82.0%

91.2%
96.1%

99.3% 100.0% 100.0%
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10.0%

20.0%
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40.0%

50.0%
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70.0%
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100.0%
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l

Concentration (µg/kg)

Lowest concentration with ≥2 detected ions [282 analytes]
(5 µL injected, 5-fold dilution, tomato QuEChERS extract)

For some compounds, only one ion could be evaluated: 2 at 2 ppb, 1 at 5 ppb, 1 at 10 ppb, 2 at 20 ppb, 2 at 100 ppb, and 1 at 200 ppb
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ZenoTOF: fragment mass accuracy loss with higher concentrations

2 µg/L (1:4 dilution with water) 200 µg/L (1:4 dilution with water)

2 ppb 200 ppb
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ZenoTOF: Zeno Pulsing switching for improved detection and quantitation

2023-03-27

Pyriproxyfen fragment
SWATH© (Zeno Pulsing OFF)

m/z 96.0444

Pyriproxyfen fragment
SWATH© (Zeno Pulsing ON)

m/z 96.0444

0.5 µg/kg (dil. 5-fold)
5 µL injection

0.5 µg/kg (dil. 5-fold)
5 µL injection

Detect accurately at concentrations as low as
0.5 µg/kg and quantitate between 0.5 and

20 µg/kg with Zeno Pulsing ON

Quantitate between 0.5 and
500 µg/kg with Zeno Pulsing OFF
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139 
(84% of 166)

158
(95% of 166)

231
(94% of 246)

1500

0

200

400

600

800

1000

1200

1400

1600

Thermo Scientific™ Q 
Exactive™ Focus 

hybrid quadrupole-
Orbitrap MS

Orbitrap Exploris
240 MS

Orbitrap Exploris
240 MS

Orbitrap Exploris
240 MS

Targeted Pesticides + Pesticide database +Libraries

Increasing the scope

Acquistion modes:  
QE Focus ( FS/AIF), Orbitrap Exploris 240 MS (FS/AIF/tMS2), 
Orbitrap Exploris 240 MS (FS/AIF/tMS2/ Data Dependent)
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SAMPLE MATRIX TARGET/QUANTITATIVE SCREENING

001 Kiwi
002 Kiwi
003 Kiwi
004 Kiwi Phosmet
005 Kiwi
006 Kiwi
007 Kiwi
008 Kiwi Forchlorfenuron
009 Kiwi Boscalid Forchlorfenuron
010 Onion Beauvericin; Penicillic-Acid
011 Onion
012 Onion
013 Onion
014 Onion Beauvericin
015 Onion Beauvericin_M+NH4; Penicillic-Acid
016 Onion
017 Onion
018 Onion
019 Onion
020 Onion
021 Onion
022 Onion Beauvericin
023 Onion Target/Quantitative
024 Onion
025 Onion Beauvericin
026 Orange Imazalil
027 Orange Acetamiprid; Fenpyroximate; Pyrimethanil Acetamiprid-metabolite-IM-2-1
028 Orange Pyrimethanil; Thiabendazole;Imazalil
029 Orange Acetamiprid; Pyrimethanil; Propiconazole; Imazalil
030 Orange Imazalil
031 Orange Imidacloprid; Pyriproxyfen Imidacloprid,desnitro; Imidacloprid,desnitro-olefin
032 Orange Pyriproxyfen; Imidacloprid Imidacloprid,desnitro; Imidacloprid,urea
033 Orange Acetamiprid; Imazalil
034 Orange Acetamiprid; Pyriproxyfen Acetamiprid-metabolite-IM-2-1
035 Orange Hexythiazox; Pyriproxyfen; Imazalil
036 Orange Thiabendazole; Propiconazole; Imazalil
037 Orange Acetamiprid; Pyrimethanil; Imazalil
038 Orange Acetamiprid
039 Orange
040 Orange Acetamiprid; Fenpyroximate
041 Orange
042 Orange Acetamiprid; Etofenprox; Phosmet; Imazalil
043 Orange Acetamiprid; Imazalil
044 Orange Thiabendazole; Pyrimethanil; Imazalil Imidacloprid,desnitro; Thiabendazole,5OH
045 Orange Pyriproxyfen; Imazalil
046 Orange
047 Orange Imidacloprid,desnitro
048 Pineapple Beauvericin_M+NH4

049 Raisins Famoxadone; Fluxapyroxad; Indoxacarb; Mandipropamid; Metalaxyl; Methoxyfenozide; 
Metrafenone; Penconazole; Proquinazid; Pyrimethanil; Sulfoxaflor; Tebuconazole; Zoxamide

050 Strawberry Boscalid; Fluopyram



European Reference Laboratory - FVAmadeo R. Fernández-Alba

Spectral library

Full scan MS
EIC 384.1417 ± 5ppm
Mass error -0.23 ppm

MS2 spectrum
Mass error
0.91 ppm

Mass error
0.00 ppm

Mass error
0.39 ppm

Fragment ion 
present in the database

C:\Xcalibur\...\0611_screening\Apple_2 11/06/20 16:22:11

RT: 8.98 - 10.02

9.0 9.1 9.2 9.3 9.4 9.5 9.6 9.7 9.8 9.9 10.0
Time (min)
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e 
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un
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e

9.54 NL: 1.64E7
Base Peak m/z= 
384.13978-
384.14362 F: 
FTMS + p ESI Full 
ms   MS Apple_2

Apple_2 #8289 RT: 9.52 AV: 1 NL: 2.87E6
F: FTMS + p ESI d Full ms2 384.1409@hcd25.00 [50.0000-412.4357]

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
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282.0735

91.0540

238.0473 254.0787 328.0792
227.055465.0386 119.0490 164.0314147.0288 198.052593.033180.2377

282.0735

254.0786

328.0789

Fluazifop-Butyl
in apple

9.54
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C:\Xcalibur\...\0611_screening\Avocado_3 11/06/20 21:57:02

RT: 7.25 - 8.37

7.25 7.30 7.35 7.40 7.45 7.50 7.55 7.60 7.65 7.70 7.75 7.80 7.85 7.90 7.95 8.00 8.05 8.10 8.15 8.20 8.25 8.30 8.35
Time (min)
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el
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Ab

un
da

nc
e

7.94

7.80

NL: 3.59E6
Base Peak m/z= 
399.16610-
399.17010 F: 
FTMS + p ESI Full 
ms   MS 
Avocado_3

Avocado_3 #6821 RT: 7.82 AV: 1 NL: 3.10E5
F: FTMS + p ESI d Full ms2 399.1285@hcd25.00 [50.0000-427.7231]

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420
m/z
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155.0258

116.0705

72.0808 399.1678

214.062798.0599

197.036555.0542 186.1121 313.1313165.0105 367.1412140.0265
91.0539 319.2218

82.8232

63.9500

Mass error
-1.02 ppm

Mass error
-1.29 ppmMass error

-1.72 ppm

Valifenalate
in avocado

(2 peaks)

Spectral library

Full scan MS
EIC 399.1681 ± 5ppm
Mass error 0.05 ppm

Fragment ion 
present in the database

MS2 spectrum

7.80
7.94

Mass error
-2.34 ppm Mass error

-1.60 ppm

116.0707

214.0632

155.0260

197.0367

313.1318
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0

Base de datos con los compuestos de interés: parámetros Tr y movilidad

 Exactitud de masa
 Tiempo de retención
 Perfil isotópico de cada ion (fórmula de cada una de las señales)
 Exactitud de masa y perfil isotópico de iones MS2 (DIA)
 Valor CCS (collision cross section) frente al experimental o calculado

Método de procesado
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Cromatograma y movilograma

5/31/2023Innovation with Integrity8
1

Cromat. generado 
a partir del pico de 
movilidad a 0.89 
1/K0

Cromat. generado 
a partir del pico de 
movilidad a 0.92 
1/K0

Recta de calib. 
Isómero 1

Recta de calib. 
Isómero 2
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TIMS desactivado

5/31/2023Innovation with Integrity82

Tomate

Naranja

TIMS activado1 ppb Mefentrifluconazole
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The Farm to Fork and Biodiversity Strategies set two key targets for pesticides
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APIStrips were employed for a 
preliminary monitoring in three 
European countries throughout 
two months

A total of 120 APIStrips were 
employed: 40 APIStrips per 
country, with 5 apiaries and 4 
sampling rounds in each of 
them



Pesticides
GR001-3_R1   GR002-4_R2 AT004-2_R1 AT001-2_R1 (µg/kg) AT005-2_R2

SWATH HR-MRM SWATH HR-MRM SWATH HR-MRM SWATH HR-MRM SWATH HR-MRM
Ametoctradin 1.7
Azoxystrobin 2.4 1.8 1.9

Boscalid 1.4
3.8 CONFIRMED 2.3

CONFIRMED
(Only one ion) (Only one ion) 

Coumaphos 6 2.3

Cyprodinil
1.6

CONFIRMED
2.3

CONFIRMED
(Only one ion) (Only one ion)

Dimethomorph 4.9
Fenoxycarb 1.1 4
Fluopyram 0.7
Iprovalicarb 4
Metobromuron 0.5
Oxathiapipronil 2.8
Phosmet 13

Pirimiphos-
methyl 0.6

Propamocarb
1

CONFIRMED
(Only one ion)

Spiroxamine 8.8

Tebuconazole
1.3

CONFIRMED 11.2
1.5

CONFIRMED
0.95

CONFIRMED
(Only one ion) (Only one ion) (Only one ion)

Terbutylazine 0.6 0.8
Thiabendazole 0.7 1 1.7
Trifloxystrobin 2.4 0.6 1.2

APISTrips LC Column  Kinetex® 1.7µm C8 100 Å
100 x 2.1 mm

Identification of LC-QQQ-MS/MS vs ZenoTOF (Zeno Trap Pulsing) SWATH acquisition mode. HR-MRM Confirmation 



ZenoTOF: Cyprodinil confirmation using HR-MRM acquisition mode  

APIStrip sample 

SWATH
Zeno Pulsing

Acc. Time TOF MS: 80 ms
Acc. Time TOF MSMS: 50 ms

HR-MRM
Zeno Pulsing

Acc. Time TOF MS: 250 ms
Acc. Time TOF MSMS: 250 ms

Cyprodinil precursor m/z 226.1339  Cyprodinil fragment m/z 108.0808

Mass error -207.1 ppm 



Non-targeted screening: ZenoTOF (Zeno Trap Pulsing) using Information-dependent acquisition (IDA)
High-Resolution MS/MS Spectral Library (Pesticides: 557 compounds)   

Molecular ion (Full Scan) MS/MS  Library Matching

APIStrip sample 

Herbicide 
Quinmerac

C11H8ClNO2
m/z 222.03163

Sample Spectrum

Library Spectrum
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Score (Mass error and Isotope Pattern)

Tentative Identification of Quinmerac
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Quinmerac

Non-targeted screening: ZenoTOF (Zeno Trap Pulsing) using IDA acquisition and High-Resolution MS/MS Spectral Library 
(Pesticides: 557 compounds)   
Tentative Identification of Quinmerac

MS/MS Spectrum 

C11H7ClNO+

Mass error 1.4 ppm

C10H7ClN +

Mass error 2.8 ppm
C10H7N +

Mass error 1.4 ppm

C11H8ClNO2



CONCLUSIONS

QqQ
TOF
ORBITRAP
IMS

CHROM.
CLEAN UP
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Muchas gracias 
por la atencion

amadeo@ual.es
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