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High-resolution 
Untargeted MS

Low-resolution 
Targeted MS

Oesterle et al. (2021) Ann Rev Food Sc Technol

The Exposome – Mass spectrometric approaches
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Oesterle et al. (2021) Ann Rev Food Sc Technol

The Exposome – Targeted approaches

01/06/2022 Page 5Benedikt Warth



Plastic 
components

Industrial 
chemicals

Natural
xenobiotics

Personal
care products

Perfluorinated 
alkylated 
substances

Bisphenols

Phthalates
Parabens

Benzophenones

Phytoestrogens

Alkylphenols Phytotoxins

MycoestrogensPolycyclic aromatic 
hydrocarbons

Food processing 
carcinogens

Multi-xenobiotics method



01/06/2022

21 xExtremely premature infants 
< 1 kg at birth

Plasma sampling
4 weeks postpartum

1) Liquid-Liquid extraction

2) Protein precipitation

3) Targeted analysis

Qtrap 6500+ Triple Quadrupol 
(AB Sciex)

w/ Lukas Wisgrill, Med. Univ. Vienna

Targeted biomonitoring
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Targeted biomonitoring
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Targeted biomonitoring
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Targeted biomonitoring

May 2022
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High-resolution 
Untargeted MS

Low-resolution 
Targeted MS

Oesterle et al. (2021) Ann Rev Food Sc Technol

The Exposome – Non-targeted approaches
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Mass resolution: 60000

+/- polarity switching
0.25 mL/min

15 min

Injection volume: 5 µL

RP

HILIC

Vanquish Duo UHLC System

Q Exactive
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Aim: Combined workflow for xenobiotics & 
endogenous metabolites (‘exposure & effect’)

Non-targeted: Dual-column approach

w/ Gunda Koellensperger, Univ. Vienna Page 12



Acquity HSS T3

H2O + 0.3 mM Ammonium fluoride

SeQuant ZIC pHILIC

90% H2O + 10 mM NH4HCO3, pH 9.2ACN Mass resolution: 60000

+/- polarity switching

Injection volume: 5 µL

RP

HILIC

ACN

Q Exactive

Schwaiger (2019) Analyst

Non-targeted: Dual-column approach
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Solvent standards

Fortified urine samples

Non-targeted: Dual-column approach
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Xenobiotics

Limit of Detection (LOD)

median 0.7 ng/mL

Metabolites

Non-targeted: Dual-column approach
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w/ Chibundu Ezekiel, Babcock Univ.
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Air pollutant

Mycoestrogens

Plasticizers

Personal care product ingredients and pharmaceuticals
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Industrial side products and pesticides

Phytoestrogens

Endogenous estrogens

NigeriaNon-targeted: Application
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Exposomics - Concept

High-resolution 
Untargeted MS

Low-resolution 
Targeted MS
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Pristner & Warth (2020) Trends Pharmacol Sc
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Need to overcome scientific ‘silos’
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Need to overcome scientific ‘silos’

https://exposome.at
https://www.eirene-ri.eu
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