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31P-Nuclear magnetic resonance (NMR) spectroscopy is a valuable tool for continuous observation of the metabolic and energy status of the metabolically active cells. It enables to monitor the uptake rates of substrates as well as the formation rates of the various intracellular and extracellular phosphorylated metabolites. Glucose and xylose catabolism in Zymomonas mobilis strains were studied using 31P-NMR spectroscopy in vivo and of perchloric acid extracts. In vivo measurements revealed the noninvasive information about the kinetics of sugar utilization by Z. mobilis as well as the energetics of sugar metabolism of cells grown on glucose and xylose. Analysis of cell extracts provides more accurate information about metabolism through the pentose phosphate and Entner-Doudoroff pathways via the levels of individual phosphorylated metabolites.  

