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i) Introduction 
Metabolomics has been applied to study a plethora of diseases and disorders, whereby it is intended 
to define the pathophysiological state by means of the metabolites that are present in the biological 
matrix under investigation. Hereby, faecal material is becoming a more and more evident choice as the 
corresponding metabolome embraces information about the complex interactions between the host, 
diet, gut microbiota and other environmental factors. In this regard, our laboratory has developed a 
strategy for analysis of the polar fraction of the faecal metabolome (Vanden Bussche et al. 2015, 
Analytical Chemistry, 87 (21)), with successful application in Hirschsprung disease, colorectal cancer, 
and inflammatory bowel disease. Also for type 2 diabetes, faecal metabolomics would comprise a 
justifiable strategy as considerable involvement of microbiota in this metabolic disease is presumed. In 
this context, the symptomatic dyslipidaemia in type 2 diabetes points towards a lipidomics method that 
covers the non-polar metabolome fraction.  

ii) Material and Methods 
The procedure for faecal lipid extraction was optimized based on the achieved genericity, being 
assessed by focusing on some carefully selected lipid class representatives (n=51) as well as the 
complete metabolome coverage. A fractional factorial D-optimal design (Modde 5.0, Umetrics) and 
response surface modelling were applied to determine and optimize significant extraction factors. 
Analysis of the lipids was performed using an Ultimate 3000 XRS UHPLC system (Dionex, Thermo 
Fisher) and a high-resolution hybrid quadrupole Q-ExactiveTM Orbitrap mass spectrometer. 
Chromatographic conditions and instrumental settings were optimized based on the chromatographic 
resolution, sensitivity, and metabolome coverage. The final lipidomics protocol was validated according 
to CD 2002/657/EC and applied to investigate the metabolome discrepancies between healthy persons 
(n=21) and type 2 diabetes patients (n=17, HbA1c > 6.5%). 

iii) Results and Discussion  
Lipids were extracted by means of liquid-liquid extraction, using methanol and methyl tert-butyl ether, 
with addition of ultrapure water to induce phase separation. Purification of the extract was based on 
centrifugation. Chromatographic separation was effectuated by means of an Acquity BEH Phenyl 
column (2.1 x 150 mm, 1.7 µm), applying a gradient elution program using methanol and ultrapure water 
(both with 3.5 mM ammonium acetate). This allowed to chromatographically distinguish between lipid 
classes (separation based on the lipid head group) as well as their molecular species (separation based 
on the properties of the lipid chain). Mass spectrometric detection was established in full-scan polarity 
switching mode at a mass resolution of 70,000 FWHM. Using the developed lipidomics methodology 
for faecal samples from healthy volunteers and diabetes type 2 patients (EC 2016/0673), 7098 
metabolites were characterized, representing various lipid classes (fatty acyls, glycerolipids, 
glycerophospholipids, sphingolipids, sterols, prenols, and polyketides). Moreover, faecal metabolomics 
analysis was performed to samples from healthy persons and type 2 diabetes patients, whereby results 
were interpreted by multivariate statistical analysis.   
 
 
 
 
 
 
 
 


