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long-term biomonitoring studies of organic micropollutants

✓ effectiveness of chemicals risk mitigation measures

✓ prioritization of substances for PBT assessment (REACH)

✓ possible candidates for future legislation

✓ insights into wider ecological health

Organic micropollutants 

in the environment 
(priority pollutants & emerging 

contaminants)

Bioaccumulation in marine food webs

*PBT: Persistent, Bioaccumulative, Toxic

marine biodiversity threatened by 

anthropogenic impairments

Assessment of the occurrence of organic micropollutants in marine biota from the Baltic Sea

11 mammal pooled liver samples & 64 mussel and fish pooled samples gathered

from 9 different regions of the Baltic Sea (Germany, Sweden, Denmark, Poland, Finland,

Estonia, Lithuania, Latvia, Russian Federation) during 2015-2021

✓ comprehensive environmental biomonitoring by exploiting the HRMS capabilities

• wide-scope target analysis (>2,400 chemicals)

• suspect screening (>65,000 chemicals)

✓ Archiving of the HRMS data in the NORMAN Digital Sample Freezing Platform (DSFP)

for future retrospective screening
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SusDat

Accelerated Solvent 
Extraction (ASE) defatting (HEX)

SPE (in-house mixed-mode cartridges)

SPE (florisil cartridges)

MeOH:ACN  

Lyophilized & 
homogenized samples

HRMS analyses performed by:

✓ complementary chromatographic techniques (RP LC, GC)

✓ different ionization sources (ESI, APCI)

✓ data independent and dependent acquisition modes (DIA, DDA)

Oasis HLB

Mixture of Strata X-CW, 
Strata X-AW & Isolute ENV+

HEX:DCM 

50°C

100°C

RP LC-ESI(+/-)-QToF MS

GC-APCI(+)-QToF MS

Strict identification criteria:

• Mass accuracy (Δm/z ±2mDa)

• Retention time shift (ΔRT ±0.2min)

• Isotopic pattern fitting

• Presence of qualifier ions 

(characteristic fragments and/or adduct ions)

2 different generic sample preparation protocols based on 

polarity, volatility & thermal stability to cover a wider space of 

the chemical universe
(determination of compounds with different physicochemical properties)

Data treatment by targeted

and untargeted approaches • Peak picking

• Grouping of adduct & isotopic peaks

• Normalization of retention time (RTI calculation)

• MS/MS information from DDA mode files

High trophic levels

Low trophic levels

• Wide-scope target analysis revealed the presence of 99 chemicals in the organisms collected from the Baltic Sea.

• 28% industrial chemicals, 22% pharmaceuticals, 20% plant protection products, 13% PFAS, 17% other.

• 15 (bio)TPs were detected in the analyzed organisms, underlining the importance of HRMS-based monitoring.

• One order of magnitude higher concentration levels observed in the apex predators compared with their prey.

• Indications of chemicals with possible bioaccumulative properties

• Apex predators → ideal human simulators

• 23 compounds were determined in organisms from both high (marine mammals) and low (fish, mollusks) trophic levels.

• Most of them were conventional micropollutants [6 PFAS –PFOA, PFNA, PFDA, PFUnA, PFHxS, PFOS-, 4 PCBs –PCB 101, PCB 138,

PCB 153, PCB 52-, 2,4-DDT and it’s TP 4,4-DDE, as well as Hexachlorobenzene].

• 151 additional organic micropollutants were tentatively identified

in the tested marine biota samples

• Identification levels 2A & 3 based on Schymanski et al., 2014

• Industrial Chemicals (mainly), Pharmaceuticals

• Semiquantification of the identified substances

Suspect screening

Target analysis
PAHs

PCBs

BTRs/BTHs

FRs

analgesic drugs

beta blockers

antidepr./antipsych. drugs

antibiotics
NSAIDs

insecticides

herbicides

fungicides

PFCAs

PFSAs

PASAs

n:2 FTSAs

• First extensive HRMS-based biomonitoring survey using wildlife in the Baltic Sea ecosystem

• Unique depiction of the chemicals’ spatial distribution in the Baltic Sea

• Insights in the status of the Baltic Sea ecosystem’s quality

• Unravelling the presence of organic micropollutants and their (bio)transformation products

• Indications for possible biomagnification of chemicals through the food web to higher trophic levels

• Risk assessment and inclusion of prioritized chemicals in future monitoring programmes

• Upload of identified chemicals in NORMAN EMPODAT and digital storage of acquired HRMS data (specimens’ library)

Report PCB 153

PFOS
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