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Abstract 
To establish associations and causation between diet and health, objective and reliable 
methods are needed to measure dietary exposure. Metabolomics provide an unbiased 
tool for exploring the modulation of the human metabolome in response to food in-
take. 

The aim of this doctoral thesis was to investigate the postprandial metabolic response 
in two cross-over meal studies using nuclear magnetic resonance (NMR) metabolom-
ics. In addition, a methodological study with the aim to compare three pre-processing 
protocols for high-throughput NMR serum metabolomics for large samples series was 
included in the present work. 

The meal studies aimed to investigate: 
(1) the postprandial metabolic response to two equicaloric breakfast meals, cereal
breakfast (CB) and egg and ham breakfast (EHB) in serum and urine.
(2) the postprandial metabolic response to breakfast meals corresponding to vegan
(VE), lacto-ovo vegetarian (LOV) and omnivore (OM) diets in serum.
Metabolic profiles along with key discriminatory metabolites of biological relevance
that largely reflected dietary composition were identified in both meal studies. Tyro-
sine and proline were found to discriminate for both the CB and LOV. Also valine was
higher after the LOV compared to the VE and higher in the CB breakfast that had high
dairy content. In turn, creatine, isoleucine, choline and lysine were discriminating for
both the EHB and OM breakfasts in serum, that both contained comparably high con-
tent of animal protein. This implies that the metabolic response to meals high in dairy
and meat can be reflected in metabolite concentrations irrespective of the total food
matrix in a meal. In addition, coffee and tea consumption could be identified in urine.
Comparing dilution, precipitation (methanol) and ultrafiltration as pre-processing
deproteinization methods for serum, the precipitation protocol was found to be the
method of choice for high-throughput NMR metabolomics for large sample series.
Overall, our results demonstrate NMR metabolomics as an applicable method in the
search of dietary exposure variables.
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