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Metabolomics and metabolic profiling of special plant tissue, cell types, and single plant cells is of considerable 
interest in natural product chemistry, chemical ecology and other disciplines of plant sciences. The identification of 

specialized natural products from microscopic plant samples, the composition of a mixture of metabolites and their temporal 
concentration changes are challenging for chemical analytics because of tiny amounts of material available. Mass spectrometry 
(MS) conventionally is the method of choice for studying such mass-limited samples. However, despite they are of moderate 
sensitivity, nuclear magnetic resonance (NMR) methods are useful to precisely determine the spatio-temporal distribution of 
metabolites in plants and other organisms. This is feasible especially when NMR is applied in combination with microscopic 
sampling methods such as laser-assisted microdissection. The excellent sensitivity of cryogenically cooled probes enables NMR-
based metabolic profiling of secondary metabolites specifically accumulating in special plant cells. 1H NMR, 2D homo- and 
hetero correlation experiments have been carried out on extracts obtained from a limited number of cells and major metabolites 
were identified in the mixture. Using 1H NMR, the relative proportions of natural products in the samples were determined by 
integration and metabolites quantified by means of added standards. The combined application of laser microdissection, NMR, 
and MS to analyze metabolites in specialized plant cells will be discussed and examples will be presented.
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