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A supercritical fluid is a substance whose temperature
and pressure are beyond its critical point; it exhibits
properties such as low viscosity and high diffusivity,
because of which it is suitable for use as a mobile phase
in chromatography. High-speed separation can be carried
out by supercritical fluid chromatography (SFC) by
utilizing a column with low back pressure; further, SFC
can be used to improve the separation resolution by
employing a long column. SFC provides a wide range of
separation modes, which cannot be achieved by gas
chromatography (GC) and high-performance liquid
chromatography (HPLC), by adding polar organic
solvents and/or by changing temperature and back
pressure. Carbon dioxide is most frequently used as the
mobile phase in SFC because it is easy to handle, non-
inflammable, and chemically reactive. Supercritical
carbon dioxide has a low polarity that is similar to the
polarity of hexane. Therefore, it is suitable as the mobile
phase for the separation of hydrophobic compounds. We
thus attempted to apply SFC to the analysis of
hydrophobic metabolites, as an alternative
chromatographic technique to HPLC and GC.
Complicated geometric isomers and polymers (having
molecular weights greater than 7000), both of which were
derived from plants, were successfully separated using
SFC, thereby demonstrating the potential applicability of
SFC to the analysis of fat-soluble metabolites.
Additionally, with the aim of application of SFC to
metabolomics, we established an analytical system in
which a mass spectrometer used as a detector was
coupled to a supercritical fluid chromatograph, and the
usefulness of this system was confirmed by a high-
throughput analysis of 14 lipid mixtures that included
phospholipids, glycolipids, neutral lipids, and
sphingolipids.

2. Application of SFC to polyprenol analysis
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3. Application of SFC/MS to lipid metabolomics
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General analytical methods
for lipid metabolomics
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