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The metabolic profiling of biological samples provides crucial insights into several physiological and 
pathological processes. Due to high dynamic concentration ranges, extensive chemical diversity 
and different physical properties, the comprehensive characterization of complex samples may 
represent a true analytical challenge1. In this scenario, advanced analytical techniques, such as 
Nuclear Magnetic Resonance (NMR) spectroscopy and Liquid Chromatography coupled to High 
Resolution Mass Spectrometry (LC-HRMS), represent the “gold standard” for the in-depth 
characterization of sample mixtures. While both techniques show advantages and disadvantages, 
their combination represents a powerful option to maximise metabolic coverage and facilitate 
compound identification and quantification1,2,3. 

NMR- and LC-MS-based metabolic profiling of complex matrices, such as whole cells, biopsies, or 
food flours, is usually carried out at the liquid state after metabolite extraction. Such approaches 
involve time-consuming sample manipulation; also, since extraction efficiencies are strictly 
metabolite-dependent, both relative and absolute quantification may be affected. To tackle this 
problem, the application of NMR analysis under High-Resolution Magic Angle Spinning (HR-MAS) 
conditions and HR-MS employing the Atmospheric Solids Analysis Probe (ASAP) may be 
considered4,5; these techniques allow indeed the direct analysis of semi-solid and solid samples with 
minimal to no sample preparation.  

Here, we report the application of both techniques to the analysis of metabolites contained in five 
different food flour samples (rice, quinoa, chickpeas, faba beans, and lentils). Data collected by 
extraction and analysis at the liquid state were compared with data provided under HR-MAS NMR 
and ASAP HR-MS conditions from both a qualitative and quantitative point of view. Once validated, 
this direct approach will be very useful for rapid anti-fraud checks of foodstuffs; also, it will increase 
the versatility and speed of NMR and MS analysis in resolving complex mixtures of organic 
compounds in a wide range of applications, minimizing solvent usage and environmental impact. 
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