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Environmental metabolomics
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Holistic non-targeted and suspect screening 

High-resolution mass spectrometry

Sample preparation

Data processing 
pipelines

Sampling

Suspect list
Retrospective analysis

Non-targeted screening analysis

Semi quantitation
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LC: liquid chromatography, IC: ion exchange chromatography, 
GC: gas chromatography, HILIC: hydrophilic interaction chromatography
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Validation: Mapping of chemical space

LC(+/-) and IC(-) with sample preparation: 61% coverage
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Drinking water

Retrospective analysisAquatic environment

Wastewater



ENVIRONMENTAL METABOLOMICS LABDEPARTMENT OF ENVIRONMENTAL SCIENCE

AARHUS
UNIVERSITY

6

Aquatic environment

9
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+17 internal 
standards

Estrogen receptor
Androgen receptor

Toxicity evaluation

Anion exchange 
chromatography – HRMS/MS (-)

Liquid chromatography – HRMS/MS (+/-)

Data analysis pipelines

500x enrichment

n = 38

Semi-quantification
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Detected substances
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Retrospective analysis

Tian et al., Environ. Sci. Technol. Lett. 2022, 9, 2, 140–146

6PPD-Quinone

Coho Salmon 
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Drinking water

Dimethachlor ESA
Mecoprop
Trifluoroacetic acid

Enriched >300 L water
Ion chromatography HRMS
>700 substances
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Wastewater sludge
9

11

Gas chromatography – HRMS (EI/CI)

Liquid chromatography – HRMS/MS (+/-)
Data analysis pipelines

Pressurized liquid extraction
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>15,000 substances
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Composite

Site A vs Site E

Prosulfocarb

80-300 µg/kg 
In 3 out of 5 sites

A E
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Challenges?
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+25,000

• Methods, workflows and decision trees
• Replicates really needed?
• Complete description of dataset and number of detected substances
• Use ID levels
• Support ID with in silico methods
• Use internal standards
• Archiving of raw data
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