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Introduction

Strawberry is considered one of the most
contaminated produce, and therefore, has been
chosen to demonstrate a novel pesticide screening
workflow using high-resolution GC/Q-TOF and an
accurate mass library of pesticides and environmental
pollutants, containing over 1000 unigue compounds.
The challenge of screening contaminants in food
matrices is that it requires both high sensitivity to
meet strict regulatory requirements for Maximum
Residue Levels (MRLs), and a comprehensive scope.
Here we demonstrate the new streamlined workflow
for pesticides screening that is designed to comply
with  SANTE guidelines and offer high degree of
flexibility for the data review process.

Experimental

Strawberry samples were extracted using the EN
QUEChERS method with by the use of a dSPE cleanup
for general fruits and vegetables (p/n 5982-6650 &
5982 5056). The samples were analyzed using GC
with a mid-column backflush configuration, a 40 min
retention time locked (RTL) method and a high-
resolution Q-TOF as well as a Single Quadrupole (SQ)
MS in full acquisition mode. The conditions are
described in detail in Table 1.

Experimental

The GC/Q-TOF data were processed using new
screening  workflow available in  MassHunter
Quantitative Analysis Software 10 and an accurate
mass Pesticide Personal Compound Database and
Library (PCDL) (Figure TA and Figure 2). The SQ data
were also processed using MassHunter Quantitative
Analysis Software 10 as well as Unknowns Analysis
and a unit mass pesticide library (Figure 1B).

GC and MS Conditions: Q-TOF (7250) | SQ (5977)

GC 8890

Column 2 x HP-5MS Ul, 15 m, 0.25 mm, 0.25 pm

Inlet MMI, 4-mm Ul liner single taper w wool

Injection volume 1L

Injection mode Pulsed Splitless

Inlet temperature 280°C

Oven temperature program 60°C for 1 min;.40°C/min to 120°C,
5°C/min to 310°C

Carrier gas Helium

Column 1 flow ~1.2 mL/min

Column 2 flow ~ 1.4 mL/min

5 min (Post-run), 310 °C (Oven), 50 psi

Backilushingconditions (Aux EPC pressure), 2 psi (Inlet pressure)

Acquire full-spectrum data

|

Targeted Method
Yes | No

Calibrate?
Targeted Quantitation Suspect Screening

.-~ . Based on accurate mass library . =~
5 of pesticides and environmental -~ ~—-
.,.contaminant for GC/Q-TOFand -
SANTE Guidelines

§
N.

|

Acquire SIM data Acquire full-spectrum data
| |

(BN Targeted Quantitation e TN i Suspect Screening wav—
I {
|

Custom retention
time-locked library

|
|

|

|

| |
| i

|

|

|

|

{
i

= |
|

[

N

| 5
_____ UL/ S

(QUSTITEtve) (UIRTOWHS)

Spilysis il

Transfer line temperature 280°C

Quadrupole temperature 150°C

Source temperature 280°C

Electron energy 70 eV

Spectral acquisition rate 5 Hz 29 Hz
Mass range 45 to 650 m/z 45to 550 m/z

Table 1. GC/Q-TOF and GC/MSD acquisition
parameters.

Figure 1. A) Combined contaminants screening and
target quantitation workflow based on the Pesticides
and Environmental Contaminants PCDL for GC/Q-
TOF. B) Screening and target quantitation workflows
using custom retention time-locked unit mass libraries
for GC/MSD.



Results and Discussion

Suspect Screening Using GC/Q-TOF

Sixteen organic and non-organic strawberry samples were
obtained from different vendors around the West Coast.
The new accurate mass screening workflow for GC/Q-TOF
was used simultaneously for quantitative analysis of
pesticides as well as for the quick suspect screening of the
incurred pesticides and environmental pollutants in
strawberry extracts.

Retention
| Name | Formula | Mass Time CAS
Fenoxaprop-ethyl C18H16CINOS 361.0717 15.32 £6441-234
Fenoxaprop-P-ethyl C18H16CINOS 361.0717 15.326 71283802
Pyriminobac-methyl C17H19N306 361.12739 13.085 147411696
Isodrin C12+806 36187572 1045 465736
| Aldrin Ci2H8ae 36187572 9937 305002
Coumaphos C14H16CI05PS  362.01446 15.853 56724
|Eon C11HS0503 36389943 1914 136254 24245 Trchlorophenaxy)... Forensic and Toxcology drug; Pesticide; Hef
Pyidaben CISH25ON20S 36413761 15768 9489713 4Chloro-2-2emethyl-2prop... Forensic and Toxcology drug; Pesticide; Acd
Dinocap(l) C18H24N206 36416244 13557 29300453 24Dintro-6{20ctanyiiph... Forensic and Taxicology drug; Pesticide:; Insf
Dinocap(iif) C18H24N206 364.16344 13.966 29300463 2.4-Dntro-6{20ctanylph... Pesticide; Insecticide; Acanicide; Fungicide;
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Figure 2. Updated GC/Q-TOF Accurate Mass Library of
Pesticides and Environmental Contaminants containing
accurate mass spectra for over 1000 compounds.

A few examples of contaminants identified in strawberry
extract by GC/Q-TOF using the suspect screening workflow
are shown in Figure 3A-C. Typically, 10-20 pesticides were
identified in each non-organic extract (Table 2). Flonicamid,
pyrimethanil, cyprodinil, fluopyram, novaluron, captan and
bifenthrin were among pesticides most frequently
identified in non-organic strawberry extracts. Most organic
extracts contained only few trace levels pesticides,
including some legacy pesticides. The lowest pesticide
concentration detected in strawberry extracts was 1.2 ppb
for both Cyprodinil and p,p’-DDE.

In addition, few environmental pollutants, including E&L
compounds, flame retardants and disinfectants were also
identified.

A

Pyrimethanil in sample #1

Sample.

[ Pyrimes. |

in extract, pph

er (Diphenyl oxide)
thalimide, cis-1,2,3,6- | 9.90

Pyri i
ri-(2-chloroisopropyl)phosphate

Pentachloroaniline
ethyl 18.11 N/A LA
Carbaryl 13.2_3’
Metalaxyl 18.61 289
hraquinone 19.5 | N/A
Malathion 19. 236
[ 20.37
Fthalide (Tetrachlorophthalide) 20.45 N/A
Cyprodinil 20.91 12 16 12
Captan 21.43 58.7 11589*
Fluopyram 21.62 N/A
Folpet 21.67 N/A
Flutriafol 2275
ioxonil 23.41 28.7 282
pp-DDE 23.44 12 1.2 13 14 13 13
Myclobutanil 23.73 18
Quinoxyfen 26.05 14.3
Fenhexamid 262_01 418
[Trifloxystrobin 26.5
Piperonyl butoxide 2.2 19.7
i 27.99 2623
Fluxapyroxad 28.32
28.34
Bifenazate 28.35
Etoxazole zssj
Boscalid (Nicobifen 33% N/A N/A
robin 374 1983

[ Verified automatically

[ ] Verified after review
* Calculated concentration value outside of calibration

Table 2. Target quantitation and suspect screening
results summary. Whenever a standard was available,
the concentration of the contaminant in the
strawberry extract is shown in the table.



Results and Discussion

Reducing False Negatives

Generally, GC/Q-TOF was able to identify higher number
of pesticides in each sample as compared to the
GC/MSD (Figure 4). This was especially evident for
organic strawberry extracts where the levels of the
detected pesticides were substantially lower as
compared to non-organic extracts.
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Figure 4. The number of identified contaminants in
strawberry extracts, comparison between 7250 GC/Q-
TOF and 5977 GC/MSD.

Eliminating False Positives

The GC/Q-TOF screening workflow was also found to
less likely report false positives, due to both high-
resolution accurate mass capability of the instrument as
well as multiple parameters of the screening software
with easy-to-review capabilities for verification.

In many cases, all the techniques provided correct
identification as well as close concentration values, one
of the examples is shown in Figure 5.

GC/Q-TOF also helped to reduce false positives.
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Figure 5. Overlay of quant and qualifier ions of Cyprodinil
(GC/MSD) and its calculated concentrations in sample
#27 by GC/MSD and GC/Q-TOF.

One of the examples is shown in Figures 6 and 7.
Ethiofencarb was positively identified by GC/MSD but was
not detected by the GC/Q-TOF screening workflow (Figure
6A). When accurate mass EIC (168.0603 +/- 20 ppm) was
extracted manually, no peak was detected either. When a
Q-TOF spectrum was extracted from the chromatographic
region where ethiofencarb is expected to elute, two ions
with 168 unit m/z were observed (Figure 6C). Accurate
m/z of neither ion matched the theoretical m/z of
ethiofencarb fragment 168.
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Figure 6. GC/Q-TOF correctly identifies false positive as
interference. A) Measured concentrations of ethiofencarb.
B) Accurate mass of ethiofencarb spectrum from GC/Q-
TOF PCDL. C) A fragment of the GC/Q-TOF spectrum from
chromatographic region corresponding to ethiofencarb RT.
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Figure 7. GC/Q-TOF correctly recognizes ethiofencarb
false positive as interference using a suspect screening
workflow, which is evident from the low Library Match
Score as well as poor spectra matching.

Conclusions

« New streamlined workflow for screening pesticides and environmental contaminants with high-resolution GC/Q-TOF
and accurate mass pesticide and environmental pollutants library was demonstrated using organic and non-organic
strawberry extracts.

* The comparison of GC/Q-TOF and GC/MSD screening results demonstrated that the GC/Q-TOF screening workflow is
less likely to generate both false negatives as well as false-positives as compared to the GC/MSD.
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