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INTRODUCTION 
 Zea mays is a member of Poaceae family and one of 
the most important crop considering culture acreage 
and nutrition. Maize is rich in large compounds such as 
proteins (10%), oils (4%), starch (72%) as well as 
metabolites including carotenoids, flavonoids, variety 

of organic acids and fibers. Maize supplies also B 
vitamins and major minerals.  
 In our study we perform thorough analysis of 
metabolites present in maize tissues using advanced 
spectroscopic techniques such as matrix assisted laser 
desorption/ionization mass spectrometry imaging 
(MALDI MSI) and Fourier-transform infrared 
spectroscopy (FT-IR).  

SPECTROSCOPIC ANALYSYS 
 Maize stems, collected from plants after seed coating 
or foliar spraying with biofertilizer, were cut on the 
cryomicrotome at -20°C (Leica Biosystems, USA) on 
20µm slices and located on glass (for MALDI MSI) and 
aluminum coated (for FT-IR) slides.  
 Stems were analyzed with MALDI mass spectrometry 
imaging (Synapt G2-Si, Waters, Milford, USA) and FT-IR 
spectrometer (Thermo Scientific, Waltham, MA, USA).  
 The MS settings:  negative ion mode, mass range 
100-1500 m/z; laser 300eV, 1000Hz, step size 60µm x 
60µm (x,y axis). 
 Images were obtained using HDImaging software. 
Generated maps were normalized to the total ion 
count.  
 The FT-IR settings: spectra range 4000-900 cm-1, 
spectra resolution 8cm-1. 

 The images were analysed using Cytospec software. 
 
RESULTS 
 MALDI MSI analysis showed spatial distribution of 
flavonoids (rutin 609.1 m/z, maysin 575.1 m/z, 
quercetine 301.07 m/z) and hexose disaccharide (341.1 
m/z) in the whole stem section. Phosphatidylglycerol 
(745.5 m/z) is concentrated on the edges of the 
section. Concentration of these compounds differs and 
is higher after seed coating. 
 FT-IR analyses showed high concentrations of 
carbohydrates, free and hydrogen bonded 
phospholipids and phenolic acids in the examined 
sections.  

CONCLUSIONS 
Spectroscopic methods are sufficient in detection and visualisation of 
spatial distribution of primary and secondary metabolites in plant tissue.  
Seed coating is less stressful condition for plant than foliar spraying.  

Fig. 1. MALDI MSI images. Chemical maps of selected metabolites in a maize stem 
cross section: phosphatidylglycerol (745.5 m/z), hexose disaccharide (341.1 m/z), 
quercetin (301.07 m/z), maysin, (575.1 m/z), rutin (609.1 m/z). 

Fig. 2. FT-IR chemical maps presenting the distribution of 
the selected bands in the maize stem tissue. 


