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Introduction: Sugar sweetened beverages (SSB), among others cola beverages, substantially 
contribute to the consumption of sugar and excessive energy intake. A high sugar intake has 
been linked to, among others, weight gain/obesity, type 2 diabetes, heart disease, non-
alcoholic liver disease and tooth decay. Nonetheless, these associations are not always 
consistent between different studies. This has been suggested to be a result of the limitations 
of traditional dietary assessment tools such as recall biases, accurate estimation of ingested 
amounts and in the case of SSB underreporting due to social desirability. Therefore, our aim 
within the FoodBAll project was the identification of biomarkers of cola beverage 
consumption, as one prominent example for SSB. 
Methods: A randomized, crossover intervention study with a cola beverage and water as 
control was performed. Eleven participants (5 males, 6 females; age: 21-33 years) completed 
the study. Urine samples were collected at different time points and intervals: 0 h, 0-1 h, 1-
2 h, 2-4 h, 4-6 h, 6-12 h, 12-24 h and 48 h. Samples were analyzed with the following 
untargeted metabolomics approaches: untargeted GC×GC-Scan-MS, semitargeted GC×GC-
SIM-MS sugar profiling and untargeted HS-SPME-GC-MS profiling of volatile compounds. 
Results: Using the untargeted GC×GC-Scan-MS metabolomics approach, around 25 
compounds were found to increase after cola beverage consumption. Some of these 
compounds occurred frequently in urine (e.g. alanine and α-ketoglutaric acid) and are 
therefore unlikely as specific biomarkers, while other compounds (e.g. terpinol-like 
compounds) were rarer. As expected, both fructose and sucrose increased after the 
intervention with cola, but also an increase in more rare sugars (e.g. tagatose) could be 
observed using the semitargeted sugar profiling. In addition, more than 30 volatile organic 
compounds, measured using HS-SPME-GC-MS, increased after cola beverage consumption i.a. 
fenchol and eucalyptol. 
Discussion: Using a combination of different GC-MS based untargeted metabolomics 
approaches several potential biomarker candidates for cola beverage consumption were 
discovered. Some of these compounds might in future be used individually or as a panel to 
assess cola beverage intake. Future work has to address validation criteria of these candidates 
and also the question whether these biomarker candidates might serve as biomarkers of SSB 
in general. 
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