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Metabolomics: Is youngest an ‘omics’ approach that aims to analyse 

all metabolites in a biological sample comprehensively and is also focuse to 

study of chemical processes involving metabolites. Metabolomics represents the 

exhaustive profiling of metabolites contained in organism. 

 

Metabolom: The complete complement of small molecules present in an 

organism. Represents the collection of all metabolites in a biological cell, tissue, 

organ or organism, which are products of cellular processes.  

 

Metabolomic profilling: Identification and quantification of the metabolites 

present in an organism. Is a fast growing technology and is useful for 

phenotyping and diagnostic analyses of plants. The objective of ‘non-targeted’ 

metabolic profiling analysisis to describe metabolic events in plants by 

determining all detectable metabolites. 
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Triple Quadrupole 

http://www.youtube.com/watch?v=-iLtW6XQMmw 



Tato akce se koná v rámci realizace projektu COPPICE - Výmladkové lesy jako produkční a biologická alternativa budoucnosti – 
CZ.1.07/2.3.00/20.0267. Tento projekt je spolufinancován Evropským sociálním fondem a Státním rozpočtem ČR. 

Mods of MS:  

 

 

SCAN-full scan 

 

 

SIM-selected ion monitoring 

 

 

PI-product ion 

 

 

MRM-multiple reaction monitoring  

  

etc. 

 

Triple Quadrupole 
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The pros and cons of Triple Quadrupole  

+ sensitivity 

+ good for validation 

+ low backgrounds in 

 MRM mode  

+ good for target 

 analysis 

- low resolution 

 (selectivity) 

- not useful for  

 non-target analysis   
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QTOF 

http://www.youtube.com/watch?v=dsiGxfrJnU0 
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+ higher resolution than triple 
quad (higher selectivity) 

+ useful for fast 
chromatography (UHPLC) 

+ faster SCAN time than 
orbitrap 

+ useful for non-target 
analysis  

+ more mass libraries 
compare to mass libraries 
for orbitrap  

The pros and cons of QTOF  

- sensitivity is lower than 

triple quad  

- low temperature stability 

(dilatation of time of flight 

tubes) lose resolution  

- MS/MS/MS isn´t possible 

- lower resolution than 

orbitrap  

- lower resolution for low 

m/z   
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Orbitrap 

http://www.youtube.com/watch?v=KjUQYuy3msA 
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The pros and cons of orbitrap  

+ higher resolution than triple 

quad and QTOF (higher 

selectivity) for lower m/z 

+ robustness and stability  

+ useful for non-target 

+ MS/MS/MS 

- sensitivity is lower than 

triple quad  

- slower SCAN with high 

resolution (combination 

with  fast chromatography 

UHPLC is not suitable)  

- lower resolution than 

QTOF for higher m/z  
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• Gas chromatography coupled to mass spectrometry (GC-MS)  

– for broad-spectrum screening of volatile (terpenes and essential oils) or 
easily derivatisable metabolites (e.g. free fatty acids, phenolics, steroids, 
alkaloids, most amino acids, mono-, di- and trisacharides, sugar and 
alcohols) 

• HPLC  coupled to mass spectrometry (HPLC-MS, UHPLC with DAD and 
HRMS) 

– non-volatile metabolites (amino acids, sugars, organic acids, alkaloides, 
phytosteroids, organic amines, nucleosides etc.) 

• Eelmental analyzer for determination of C/N/S content 

• Weight isotope detector for the assessment of stable isotope ratio (irMS) 

• Thermogravimetric analyzer (connected to GC) 

– studies of dynamics and structure of soil-organic-matters (SOM), 

• Raman spectrometer + FT-IR  

– spatial distribution of organic substances in leaves, wood parts of plants 
(e.g. pigments, alkaloids, sugars, protein fractions, etc.),  

 

LABORATORY of METABOLOMICS of CZECHGLOBE   
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The Center for Ecological Research and Forestry Applications (CREAF) 

NMR laboratory 
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LC-MS Accela Fleet 
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Methods 

• Saccharides (spectrophotometry)  

• Chlorophylls (spectrophotometry) 

• Ergosterols (GC/MS) 

• FA: fatty acids (GC/MS) 

• Terpens (GC/MS) 

• Metabolomic profiling (GC/MS) 

• Drugs, Cytostatic on nanoparticles (HPLC/HRMS) 

• PANHs, Pigments (HPLC/HRMS) 

• Metabolomic profiling (amino acid, sugars, phenolic compounds, 
etc.) (HPLC/HRMS) 

• Mass Library (300 standards) 
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Isovitexin 
Taxifolin C21H19O10 

C15H11O7 
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3-hydroxybenzoic acid 
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Saponarin 
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Quercetin 
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Start with the most complete 

dataset 

Isolate what’s of interest 

Identify all metabolites 

Automatically localize the site of 

metabolism 

Generate reports 

Processing of results 
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Effect of UV radiation and nitrogen content to 

metabolic profile of barley  

 



Tato akce se koná v rámci realizace projektu COPPICE - Výmladkové lesy jako produkční a biologická alternativa budoucnosti – 
CZ.1.07/2.3.00/20.0267. Tento projekt je spolufinancován Evropským sociálním fondem a Státním rozpočtem ČR. 

0 

50000 

100000 

150000 

200000 

250000 

3-hydroxybenzoic acid 

Barke 

Bonus 0 
500000 

1000000 
1500000 
2000000 
2500000 
3000000 
3500000 

Galangin 

Barke 

Bonus 

0 
1000000 
2000000 
3000000 
4000000 
5000000 
6000000 
7000000 
8000000 

Homoorientin  

Barke 

Bonus 



Tato akce se koná v rámci realizace projektu COPPICE - Výmladkové lesy jako produkční a biologická alternativa budoucnosti – 
CZ.1.07/2.3.00/20.0267. Tento projekt je spolufinancován Evropským sociálním fondem a Státním rozpočtem ČR. 

Effect of intensity of electric current and operate time to 

metabolic profile of vine  
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Effect of  draught to metabolic profile of pinus pinaster 
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Thank you for your attention  


