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Impact of potassium nutrition on tomato fruit metabolite 
profile 
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INTRODUCTION 
Potassium (K) is involved in a variety of physiological functions in plants such as translocation of assimilates, 
activation of enzymes and stomata regulation4

. Furthermore, it plays an essential role for tomato fruit 
composition and quality regarding sugar and acid accumulation2
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. Metabolie profiling of Arabidopsis thaliana 
plants revealed that under K deficient conditions neutral amino acids and amines were up-regulated, while 
acidic amino acids and organic acids were down-regulated, indicating an impact of K on C metabolism, i.e. 
TCA cycle and glycolysis, likely due to low enzyme activities4

•
1

. The goal of this study was to evaluate the 
metabolite profile of tomato fruit under increasing K supply. 

MATERIAL AND METHOD 
Three cocktail tomato genotypes (Primavera, Resi and Yellow Submarine) were grown in an outdoor pot 
experiment (substrate peat) and fertilized with 5 increasing doses of K. Ripe fruits were sampled in the mid 
harvest season and by combining whole-fruit segments to pooled samples. After freeze-drying, grinding, 
methanol extraction and derivatisation, an untargeted metabolome analysis was conducted using GCxGC
MS5. 

RESULTS 
Using the untargeted GC xGC-MS metabolomics platform, the three cultivars could be clearly discriminated 
based on a metabolite profile comprising more than 300 analytes. Predominantly, K supply influenced 
metabolite concentrations in a dose-dependent, but cultivar-specific manner. For example, increasing K 
fertilization resulted mostly in decreasing concentrations of putrescine, asparagine, 0-phosphorylethanolamine, 
lysine and galactinol and an increasing content of citric acid, a-ketoglutaric acid, cis-aconitic acid, y
aminobutyric acid and ß-alanine. Additionally, some metabolites like succinic acid , phenylalanine, malic acid 
and quinic acid showed a highly cultivar-specific K effect. In summary, the results show that K has an impact 
on metabolite profile of tomato fruits depending on the K dose and on the cultivar. 
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