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Mass spectrometry (MS) is a powerful analytical technique for identification of unknown 
compounds by determination of mass-to-charge (m/z) values of intact molecular ions and their 
fragments. Mass spectra, reflecting physical and chemical properties of the analytes, provide 
qualitative and quantitative data for structure determination of synthetic low and high molecular 
compounds and for the wide diversity of natural compounds. Besides, the high sensitivity and 
accuracy of MS techniques offer high potential for forensic and environmental sciences. Current 
applications to medicine involve direct screening of protein profiles in human plasma and urine, 
and of drugs and their metabolites in body fluids. Exploratory strategies, developed for 
genomics and proteomics, serve for identification of expression profiles in human health and 
disease. 

Using soft ionization techniques, introduced 25 years ago to MS, it became possible to 
ionize polar molecules without thermal evaporation. Fast Atom Bombardment (FAB) ionization 
has been successfully and generally applied to analysis of different class of compounds, like 
peptides, oligosaccharides, oligonucleotides, or plant glycosides [1]. Modern soft ionization 
methods are Electrospray Ionization (ESI) and Matrix Assisted Laser Desorption/Ionization 
(MALDI), which are broadly used for detection of low and high molecular weight compounds 
containing polar functional groups. Depending on the type and and technical characteristics of 
instruments, experiments for identification by detection of the molecular ion and for the tandem 
mass spectrometry experiments to induce formation of diagnostic fragment ions, can be 
designed in different ways.  

In this lecture structural elucidation of plant saponins [2], bacterial cardiolipins [3], O-
linked glycopeptides from human mucine [4] and from viruses [5], intact proteins from 
thermophilic bacteria [6], glycolipids from human neutrophils [7] and from human brain [8] by 
ESI Quadrupole-time-of flight (QTOF) and ESI Fourier Transform Ion Cyclotron Resonance 
(FT-ICR) MS at 9.4 T will be presented. Advantages beneficial for structural determination of 
natural compounds, a combination of high resolution and high mass determination accuracy for 
identification of single components in complex mixtures will be illustrated and discussed.  
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