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1. Suspect screening using (EFS) HRAM compound database                           2. Non-targeted screening using MassBank Europe spectral library

Sampling, extraction and analysisEmploying the different circular-economy strategies such as the
usage of biosolids (i.e., sewage sludge or biogas digestates) in
agriculture increases the risk for introduction of organic
pollutants in the environment. On the other hand, the current
surveillance programs for monitoring the water quality usually
only focus on target analysis of chosen compounds such as
pesticides. Using passive samplers combined with nontarget
screening can therefore help disclose otherwise undetected,
potentially harmful compounds, including their transformation
products.

In this study, we employed polar organic samplers (POCIS)
known for their ease of setup and post-treatment. The sorbent in
the sampler can absorb a wide range of polar organic compounds,
including pesticides, pharmaceuticals, personal care products
(PPCPs), industrial pollutants, and more. These samplers can be
deployed for specific time periods, making them ideal for
qualitative and semi-quantitative water sample analysis. The
three sampling sites are connected by a small stream originating
in an agricultural area (1), passing under a waste-collection site
(with leachate; 2) and finally flowing into a lake (3).
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Screening using Thermo’s (EFS) HRAM compound 
database (TraceFinder™)

• The compound database and spectral library are

constantly extended (currently over 850 parent

compounds and their transformation products,

mainly pesticides)

• Compounds with known RT were acquired by using

targeted data-dependent MS2 (FMS-ddMS2)

• Compounds with unknown RT were acquired in

Data Independent Acquisition (FMS-DIA) mode

Screening and tentative identification by MassBank 
Europe-database (Compound Discoverer™ 3.3.)
• We used a modified Environmental unknown ID 

workflow with search in the MassBank Europe-
spectral library (currently over 96 449 spectra) 

Identification requirements for high-resolution 
accurate mass MS

• m/z mass match of parent ion (mass error ≤ 5 ppm)

• m/z match of at least 1 fragment ion

(mass error ≤ 5 ppm)

• RT-match (±0.1 min) to reference standard

• The peak of the fragment ion overlaps with the peak

of the parent ion

• MS2 fragment spectra match

• Isotopic pattern match

• we have RT of over 400 compounds

Compounds were confirmed by comparing the mass, MS2-spectra and RT.

In addition to 19 confirmed pesticides, the Environmental and Food
Safety (EFS) HRAM database search detected 14 PPCPs of which 6 have
been confirmed by reference standards so far (1 false positive).

Processing the samples in Compound Discoverer with search in the MassBank spectral
library provided 1700-2500 results per sampling site. The best matching compounds will be
compared with the reference standards.

• POCIS samplers have successfully been used for semi-
quantitative HRAM-screening of pesticides,
pharmaceuticals and personal care products in small
water streams.

• The results revealed varying, but stable concentration
levels of individual compounds across the three
sampling sites during the 12-weeks campaign.

• The concentrations were lowest at the last site along
the stream (lake Årungen), while for some compounds
they were nearly three times higher near the waste-
collection site (Bølstad).

Samples collected 
in 3-weeks 
intervals

Sampling sites 
(following the 

stream)

SPE (MeOH) and 
reconstitution 

(ACN + internal 
standard)

Analysis on 
Thermo Q-exactive 

(HRAM 
Q-Orbitrap)

compound site
conc. ng/sampler 
(min; max)

compound site
conc. ng/sampler 
(min; max)

Cyprodinil Årungen 0.02-0.33 Diuron Skuterud 0.58-6.17

Isoproturon all 0.14-5.17 2,6-dichlorbenzamid (BAM) all 0.72-14.98

Fenpropimorph Bølstad 0.18-0.66 DMST all 0.72-87.73

Carbendazim all 0.26-5.61 Cyprodinil met CGA all 1.47-13.47

Azoxystrobin all 0.27-1.46 Triadimenol Bølstad 1.69-6.00

Isoxaben Årungen 0.31-0.93 Bixafen all 1.89-11.35

Clomazone Årungen 0.34-3.68 Protioconazole-desthio all 3.87-83.5

Tebuconazole alle 0.46-2.61 Boscalid Årungen 4.86-32.25

Fluopyram all 0.49-89.00 Trifloxystrobin acid all 5.24-78.2

Fluopyram-7-hydroxy all 0.56-26.49

Measured concentrations of pesticides on the same samplers
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