Screening Of Pesficide
4 Metabolites in Human in a Large
‘ Scale Lab

A research was carried out as part of the Human Biomonitoring for Europe effort to identify novel biomarkers of pesticide exposure
and to evaluate exposure patterns [1]. Five locations of Europe were sampled for human urine over the course of two seasons [2].
With the use of a standardised suspect screening technique based on liquid chromatography combined with high resolution mass
spectrometry implemented in five laboratories, the study's goal was to identify pesticides and their metabolites in urine samples that
had been collected [3]. Comprehensive data reduction, correction of mass error and retention time drifts, isotopic pattern analysis,
adduct and elemental composition annotation and elemental composition mining for potential pesticide metabolite annotations
were all included in an integrated data processing workflow [4]. To produce representative data-dependent tandem mass spectra,
the acquired tentative annotations were used [5]. And confirmed by spectral comparison to reference spectra acquired by human
liver S9 in vitro incubation studies or produced from commercially available reference standards [6]. Pesticides used as parents and
their metabolites (sulphate conjugates) were found [7]. These together linked to 46 different insecticides. There is a chance that
more pesticides and/or their metabolites will be verified in future research for the remaining tentative annotations since either RTs
suggested a mistaken annotation [8]. Thus, only a portion of the potential pesticide exposure is represented by the reported results.
Human biomonitoring (HBM) enables the evaluation of population exposure to a variety of chemicals, including those that are known
to cause or suspected to induce negative health consequences. Current pesticides, many of which are extensively metabolised in the
body, are among the substances of rising concern [9].
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Introduction analytical methods are needed to measure the

produced metabolites, as the majority of pesticides
are thoroughly metabolised [14]. There are many
potential pesticide metabolites, and there are

There should be high-level methodologies for
annotating data for plants, animals, and people.
In order to evaluate human population exposure
to pesticides, 2,088 urine samples from five
laboratories were analysed using a harmonised
LC-HRMS method as part of the Survey on
Pesticide Mixtures in Europe [10]. This article
offers a suspect screening methodology that was
used in that investigation [11]. A list of confirmed

seldom accessible analytical reference standards
[15]. To get a list of tentative annotations of
pesticides and pesticide metabolites present in
a sample set, suspicious screening procedures
based on liquid chromatography combined
with high resolution mass spectrometry must
be applied. A few HBMs have previously used
screening  techniques.  Investigates
human exposure to chemicals not included in

instances of pesticides and pesticide metabolites is

) suspect
produced as a consequence of the applicable data
analysis procedure outlined here [12]. It entails
the following steps: full scan LC-HRMS data
analysis; prioritisation of potential metabolites;
generation of a list of representative samples for

tandem mass spectrometry acquisition; and final

specific monitoring systems. To our knowledge,
Bonville ET al2021. Pesticide investigation was
the most comprehensive. Applying suspicious
screening allowed for the extension of this

focused investigation.
confirmation of potential metabolites by spectral
comparison with the reference standard, which - -
may be bought, synthesised, or produced in vitro Discussion
by incubations of human liver. In order to assess
the simultaneous presence of several pesticides

and their metabolites in human matrices, such

The lacter, together with further verification
attempts, led to the potential discovery of
metabolites from seven more pesticides. The

as urine, techniques are therefore needed. Parent
pesticides are the primary focus of conventional
pesticide analysis because they have easy access
to analytical reference standards [13]. HBM of
pesticides in urine samples is more difficult, and

ISSN 1755-5191

final confirmation was only carried out in the
majority of other screening investigations for a
small number of chemicals for which reference
standards were available. The LC-Orbit rap-
MS technology was utilised in all five facilities,
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which all followed the same standardised sample
preparation and measurement procedures.
urine samples that have been subjected to
quality control tests and have been spiked
with standards at two concentrations, as well
as internal and external standard mixtures To
our knowledge, Bonville conducted the biggest
focused investigation on pesticides (338 urine
samples from pregnant women in France;
27 pesticide-related chemicals were found).
Applying suspicious screening allowed for the
extension of this focused investigation. The
latter, together with further verification attempts,
led to the potential discovery of metabolites
from seven more pesticides. The majority of
other screening investigations only carried out
the final confirmation for a small number of
chemicals for which reference standards were
dispersed throughout the five labs. Prior to
data processing, the sequence orders for sample
injections were in a specified format to enable
for quality evaluation. The urine samples were
buffered to pH 6.8 before solid phase extraction
on a well plate, which produced a fivefold
preconcentration. Each sample were kept at
or below for extended storage durations, both
before and after the instrumental analysis. Prior
to extraction and during reconstitution, internal
standard mixes including seven pesticides and
metabolites among the 21 isotope-labeled
chemicals were added to the samples. In both
positive and negative electrospray, HRMS
full-scan analysis was carried out. Establishing
trustworthy high throughput approaches to
identify marker signals for pesticide metabolites
for which standards are not available is necessary
to expand the breadth of detection. This should
ideally be applicable to extensive cohort studies.
Additionally, producing metabolites in vitro
and getting enough proof multiple lock masses
with matching persistent mobile phase ions
are used to rectify the lock mass during format
conversion. Suspect lists of pesticides and their
metabolites that had previously been compiled
were combined among each of the five labs.
Signal intensity from the registration dossiers of
the relevant substances given by the European
Food Safety Authority was mostly used to recover
phase I metabolites because all normalisation
techniques have certain disadvantages and may
materially affect the findings. On the isotope
patterns in the dataset, an elemental composition
analysis based on the elements was carried out
using a mass error and a threshold of signal
strength in the range between. The identification
of the characteristic and isotope pattern was
necessary for elemental compositions comprising
Cl and Br. This immediately led to a rise in the
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confidence of these annotations. The chance of
xenobiotic genesis is estimated to be greater for
elemental compositions comprising Cl, Br, and
E There are a few exceptions, though, including
substances originating from The spectra of the
tentative annotations discovered in the original
urine samples were compared with RT and MS2
data obtained from commercially accessible
reference standards or generated through
human liver incubation studies. Confirmatory
studies were carried out on samples with the
highest signals because the signal intensities for
pesticide metabolites were often modest. Before
confirmation/identification  operations could
begin, the output from the Cl, Br, F and PO3
sub-feature selection needed to be further reduced
for practical reasons. Based on professional
judgement, manual review techniques were
used to complete this. Halogenated medicines
and their metabolites may be detected in urine
since drug intake was not eliminated from the
SPECIMEn investigation. It is anticipated
that pesticide metabolites would appear at
significantly less signal intensities than those
owing to drastically decreased intake rates,
medicines.

Conclusion

However, in certain instances, small medicinal
metabolites may share the same elemental
makeup as a metabolite from a pesticide.
Examples of likely problematic chemical
formulae are that of dibromide anthranilic acid
metabolite of bromhexine/ambroxol, which is
similar to 3, 5-dibromo-hydroxybenzamide, and
dihydroxy-diclofenac, which is identical to the
herbicide chlorazifop (metabolite of the herbicide
Based on the
presence of high intensity signals of the parent

bromoxynil). simultaneous
pharmaceutical and/or its primary metabolites,
pesticide metabolites may be differentiated from
minor pharmaceutical metabolites in practise.
Utilizing a selection of the 200 most popular
medications in the world, a pre-screening using
a list of the elemental compositions of widely
used halogen-containing drugs Enzymatic
DE conjugation was used to validate the
glucuronide and sulphate conjugates’ identity.
Was carried out on a number of urine samples.
The phosphate buffer pH 6.8 containing the
enzymatic combination was diluted the urine
samples  1:1.  -glucuronidase/arylsulfatase
(Merck) from Helix pomatia, equivalent to 0.01
U/mL of urine -glucuronidase and 0.03 U/mL
of urine arylsulfatase, and -glucuronidase from
Escherichia coli, corresponding to 1570 U/mL
of urine, were used in combination. Overnight,
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samples were incubated at. Internal standards
were added after incubation, and the typical
suspect screening sample preparation technique
was carried out. The list of all commercially
available pesticide and pesticide metabolite
reference standards used in this investigation may
be found in Table S5. The same instrumental
technique that was previously described for the
urine samples was used to measure all standards
to the same degree The same LC conditions as
before were used to remeasure all urine samples
chosen for MS2 measurement (based on typical
high signal intensity for a priority annotation).
Human liver 9 incubation studies were carried

out for 69 pesticides using the samples in ESI-
and 64 in ESI+, which came from two distinct
laboratories that took part in the confirmatory
study and contained samples from Hungary and
the Netherlands, respectively. Based on what was
discovered during the suspect screening and what
was commercially accessible, pesticides were
chosen. In Section 2.2.4, the chromatographic
and instrument configurations for the LC-
Orbit rap-MS measurements are explained. The
problematic screening metabolites' precursor
ion masses were used to create the inclusion
list. Extraction of the reference data from the
obtained raw.
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