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• Postprandial on-line breath analysis following a lactose interven-
tion can generate distinguishable breath profiles

• Quantification of urinary metabolites can enhance our understan-
ding of differentially active pathways within lactose malabsorbers

• These preliminary results will aid a larger, ongoing clinical study  
aimed at finding non-invasive biomarkers for lactose intolerance 
diagnostics

• This is a step towards personalized health & nutrition, helping to 
manage digestive disorders and tailor consumption patterns to 
individual dietary needs (SGD 3 & 12)

4 Conclusions & Outlook

3 Results & Discussion

• Non-metric Multidimensional 
Scaling (NMDS) of on-line 
breath analysis reveals 3 
clusters

• Clear difference between 
Lactase Persistant and Lactase 
Non-Persistent (symptomatic 
and asymptomatic)

• Higher lactose and lower lactose-derived urine metabolite levels 
in symptomatic individual compared to asymptomatic individual

• Consistent trend despite intra-individual variation
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2 Methods

• 3 phenotypically distinct participants
• standardized, lactose-free & low FODMAP* dinner
• overnight fasting and baseline measurements
• 6h postprandial analysis after lactose challenge

Postprandial 
analyses

Orbitrap MS

SESI

On-line exhaled breath metabolomics 
(SESI-HR-MS)

Hydrogen in Breath
(QuinTron BreathTracker)

H2 ppm

Exhaled Breath Condensate (EBC)
(LC-MS & GC-MS)

GI symptoms 
(Questionnaire)

25 g Lactose
in 150 ml water

Lactase Persistent
Lactase Non-Persistent with Symptoms
Lactase Non-Persistent without symptoms

Quantitative GC-MS
of urinary targets

*fermentable oligosaccharides, disaccharides, monosaccharides and polyols

Up to 68% of the population has a reduced ability to digest lactose1. 
The currently available lactose tolerance tests have limited sensitivity 
and specificity for assessing lactose malabsorption (LM) symptoms2. 
Secondary electrospray ionization (SESI) coupled with high resolution 
mass spectrometry (HR-MS) is a powerful untargeted approach to 
detect biomarkers in exhaled breath, while the quantification of lacto-
se-derived matebolites in urine offers a targeted way to characterise 
LM. Among other methods currently being piloted in a clinical study 
(Lactobreath)3, breath and urine metabolomics workflows were 
pre-tested.

1 Introduction

Lactobreath: A metabolomics approach to
characterize lactose malabsorption

Kashish Mallick1*, Albin Vadakkechira1*, C. Blaser2, G. Pimentel2, R. Guillod3, G. Vergères2, R. Zenobi1, D. Pohl4, K. J. Burton-Pimentel2, S. Giannoukos1

1Department of Chemistry and Applied Biosciences, ETH Zurich, Zurich, Switzerland; 2Agroscope, Federal Office for Agriculture (FOAG), Federal Departement of 
Economic Affairs, Education and Research (EAER), Bern, Switzerland; 3aha! Swiss Allergy Centre, Bern, Switzerland;
4Department of Gastroenterology and Hepatology, USZ, Zurich, Switzerland
kashish.mallick@org.chem.ethz.ch, albin.vadakkechira@org.chem.ethz.ch
*equal contribution

Food Day @ETH 2024


