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Add: (1)  MeOH (3 ml)  shake @ 30oC for 30 min  
    (2)  H2O (0.75 ml) each time 
       (3)  CHCl3 (6 ml) 
          (4)  H2O (1.5 ml)  shake by hand @ RT 
 

                 Separate layers (centrifuge) no heat or vacuum 

Freeze Dried Potato Powder (100mg) 
 

 + Internal Standards for polar & non-polar components: 
 Ribitol (100 µl, 100 mg/50 ml H20) (polar) 
 Methyl nonadecanoate (100 µl, 10 mg/50 ml methanol ) (non-polar)  

 

 Top Layer  Bottom Layer 

 Polar Fraction  Non-polar Fraction 
Sample Extraction 

 

Methoximation 
 

Methoxylamine.HCl in Pyridine (80 µl, 20 mg/ml)@ 50oC for 4 hours 
 

Silylation 
MSTFA (80 µl) @ 37oC for 30 min 
 

Add 40 µl to vial & dilute with Pyridine (40µl)  

Polar Fraction (250 µl) 
 

Evaporate Solvent (centrifugal evaporator) 
3 x 30 min, heat, vacuum 

Retention Standard (alkanes) 
 

 C11  C13  C16  C20 

 C24  C30  C34  C38 

Derivatised Polar Fraction 
 

Inject 1µl for GC-MS analysis 

Polar Fraction 
Derivatisation  

 

Transesterification 

Add NaCl (5 ml, 5%) + CHCl3 (3 ml), shake & separate layers  (discard top layer) 

Lower CHCl3 layer 
 

Add KHCO3 (3 ml, 2%), shake & separate layers  (discard top layer) Pass 
lower CHCl3 layer through drying column (anhydrous Na2SO4), wash 
column with CHCl3 (2 ml) & collect CHCl3 fractions.  Evaporate solvent 
(centrifugal evaporator, vacuum, no heat) 

Non-Polar Fraction 
 

Evaporate Solvent (centrifugal evaporator) 
2 x 30 min, vacuum, no heat  

Silylation 
 

CHCl3 (50 µl), MSTFA (80 µl), Pyridine (10µl), 37oC for 30 min. 
Cool then add 40 µl to vial & dilute with pyridine (40µl) 

Derivatised Non-Polar Fraction 
 

Inject 1µl for GC-MS analysis 

Retention Standard 

Non - polar Fraction 
Derivatisation  

 Instrumentation  
 

Injection 
 

Type: Programmable Temperature Vapourising Injector (PTV) in split mode 
Temperature: Temperature Programme: see Fig. (1) 
 
Chromatography 
 

GC column:   DB5-MS (15 m x 0.25 mm x 0.25µm)  
Carrier:   He, 1.5 mL min-1, constant flow 
Temperature: Temperature programme: see Fig. (1) 
 
Data Acquisition 
 

Ionisation mode:  Electron Impact (EI), 70 eV 
Analyser:  Orthogonal Time-Of-Flight (TOF) 
Mass range:  35 -  900 a.m.u 
Acquisition rate:  4 spectra sec-1 (summed) to give approximately 7 - 12 spectra across a 
 chromatographic peak 

 

 

 Having selected ion(s) suitable for detection of each component, a time window is 
 defined for each component relative to an adjacent retention standard 

 XcaliburTM is used to generate Selected Ion Chromatograms (SIC) for each 
 component, including an appropriate internal standard (IS), within the 
 appropriate time windows 

 

 AMDISTM is used with representative samples to verify the presence of individual 
 components, to deconvolute co-eluting peaks and to help identify ion(s) characteristic of 
 each component 

 Ratios are calculated for each component relative to the IS using the
 SIC areas and the values are downloaded into an ExcelTM spreadsheet
 for further data analysis 

 

 

Identification of compounds is based on: 
• analysis of standards 
• comparison with mass spectral libraries & 

databases 
• literature data 
• extrapolation from known compounds 

 

Statistical treatment of data eg: 
• Principle Components 
• ANOVA 
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Retention Standards 

 Sample Sequence Details 
 
  Included in 
 Feature All  Some  Purpose 
 

1  Analytical Blank �   Quality control check & background 
 

2  Reference standard �   Quality control check, Reproducibility 
    between sequences (sample preparation  
    & instrumental).  Precision of analysis 
 

3  Repeat injections �  Instrumental reproducibility during   
    sequence (check for drift) 
 

4 Multiple extracts 

 

�  Reproducibility of sample preparation 
 

5  Two split levels �  High split (167:1): All peaks on scale 
    Low split (83:1): Information for minor peaks  
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Malic acid 

 

 �  split 167:1 

 � split 83:1 

  linear (split 167:1) 
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Inositol 

 

 �  split 167:1 

 � split 83:1 

  linear (split 167:1) 
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 Potato Cv Morag  Potato Cv Morag 

 

A 

 

B 
 

C 

 

5.13 5.14 5.15 5.16 5.17 5.18 5.19 5.20 5.21 5.22 5.23 5.24 5.25 

50 
100 

150 5.21 5.18 

5.24 5.15 

5.18 5.20 5.21 

TIC 

m/z = 246 

m/z = 218 

m/z= 188 

50 

100 
150 
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 Figure 4.  Linearity of analysis 
 
At a split ratio of 167:1 variation in analyte levels gives a linear response relative to 
a fixed amount of the internal standard.  At a split of 83:1 the response becomes 
non-linear at higher analyte concentrations.  Data shown is for representative non
polar analytes 

 Figure 2.  Examples of the deconvolution of co-eluting analytes using Selected Ion 
Chromatograms (SIC) for characteristic fragment ions.  

 Figure 1. Total Ion Chromatograms (TIC) of polar and non-polar extracts of freeze dried potato tubers 

 Comparison of mass spectra of analytes with entries in the NISTTM library of mass spectra  

  

 

 Fatty acid methyl esters 

Characteristics of profiling technique:

•  Short analysis times & high sample throughput
•  Reproducible analyses
•  Linearity of response
•  300 – 600 metabolites detected at higher sample loadings

Scottish Crop
Research Institute
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A metabolite profiling technique using a high throughput GC-Time-Of-Flight (TOF) MS for data acquisition, followed by automated data 
analysis, has been developed for measuring the metabolite distribution within plants. 

We are using this approach to study substantial equivalence and unintended effects of genetic modification in Solanum species.  In 
addition, metabolite variation within Solanum germplasm collections is being measured with the objective of exploring phytochemical 
diversity and relating metabolite distribution to phenotypic characteristics.

 

HAdd CHCl3 (1ml) and 2SO4 (2 ml,  1% in methanol) @ 50oC overnight then cool to RT 

We acknowledge the support of the Food Standards Agency and the Scottish Executive 
Environment and Rural Affairs Department  
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Figure 3. Optimization of methoximation 
conditions. 
Effect of A. Temperature (reaction time 45 
min) and B. Reaction time (temperature of 
50°C) on sugar methoximation. At low 
temperatures and short reaction times 
methoximation of monosaccharides is 
incomplete. At high temperatures and long 
reaction times methoximation is complete 
but sucrose degrades. Optimum conditions 
are 50°C for 4 hours

Data Analysis


