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Use of an inexpensive low-temperature liquid crystal stationary phase 
for the study of volatile oil constituents with short gas chromato- 
graphic retention times 
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I have previously reported on the use of gas chromatographic (GC) relative 
retention times to characterise the various constituents of volatile oils: long retention 
time (tR) constituents such as aromatics and sesquiterpenoids compared to geranioll; 
and medium tR constituents such as monoterpenoids against linolo12V3. Whilst the 
r&itiVdy shorter tR arOInatiC anethole or the relatively longer tR monoterpenoid citro- 
nellol can be examined against either geraniol or linolol, the ability of the latter to 
characterise monoterpene hydrocarbons with their very short tR is limited by the 
discriminatory ability of the two usual stationary phases. These stationary phases are 
substituted polysiloxanes and polyethyleneglycols, and they function as normal 
liquids, which are isotropic in that the molecules of their fluids are randomly ar- 
ranged, and they reveal inability to distinguish between substances such as limonene 
and cineole, despite their different molecular shapes. Such shapes, however, should 
provide discrimination for liquid phases with an ordered molecular arrangement, as is 
provided by liquid crystals. 

The use of liquid crystals for GC stationary phases dates back to the early 
1960s. Both the early studies4*5 used azoxy-di-(aromatic ethers). Polysiloxanes with 
aryl, triaromatic side chains are the modern form of liquid crystal phases 6 but these 
all only change from the glassy to the desired smectic state, with layers of parallel 
molecules, at about 120°C or more. Witkiewicz’ reviewed the situation in 1982 point- 
ing out that “so far only thermotropic liquid crystals have been used (where) the 
liquid crystalline state is established after the solid is melted. The resulting liquid 
preserves, in a certain temperature range, properties intermediate between those of 
the solid and the liquid”. This molecularly ordered liquid crystal is “well suited for 
the separation (of) many substances (e.g. isomers) that have identical or very similar 
boiling temperatures (while) their separation on . . . most conventional (especially non- 
polar) stationary phases . . . is very difficult or impossible”. He commented “that 
certain lyotropic systems could also find application in GC, for instance in the form 
of mixed phases. (These) show liquid crystalline properties over a wide range of 
concentrations in a suitable solvent”. They should be useful at temperatures below 
100°C which are appropriate for examining the monoterpene hydrocarbons that 
occur in volatile oils. 
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