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ABSTRACT 

The inability of capillary columns used in CC, GC-MS and GC-Fourier transform IR spectrometry to provide complete resolution 
of all components of complex mixtures such as essential oils has often been reported. By connecting fused-silica capillary columns of 
different polarity in series and by changing the temperature programme gradient or the column sequence, a more efficient separation 
system is obtained. Retention indices of some previously unresolved constituent pairs were calculated and an application to the analysis 
of cypress essential oil is reported. 

INTRODUCTION 

Algerian cypress (Cupressus sempervirens Lin- 
naeus = Cupressus fastigiata De Condolle) essential 
oil [l] offers some difficulties for the capillary gas 
chromatographic (GC) separation of pairs of con- 
stituents such as limonene-1,8-cineole and 1,8-cine- 
ole-/I-phellandrene (OV-101 capillary column, GC- 
MS on FFAP capillary column). To solve this prob- 
lem, we coupled two capillary columns in series. 
The analytical use of serially coupled GC columns 
(packed or capillary) has been the subject of consid- 
erable study [2-121). The advantages of this tech- 
nique [lo] over other techniques such as parallel and 
mixed-phase capillary columns are the use of just 
one injector and one detector and the possibility of 
changing the polarity of the linked columns. How- 

ever, it must be noted that this method is efficient 
only if the difference in polarity of the two columns 
is high [13]. 

EXPERIMENTAL 

Instruments 

*Corresponding author. 

The gas chromatograph used was a Hewlett- 
Packard Model 5730A with a flame ionization de- 
tector and an HP 3390 integrator. Two WCOT 
fused-silica columns with grafted phases were used, 
nominally 25 m x 0.22 mm I.D., manufactured by 
Chrompack (Middelburg, Netherlands): a low-po- 
larity (NON) CP-Sil5 CB (dimethylsiloxane, equiv- 
alent to OV-101, film thickness 0.11 pm) and a high- 
polarity (POL) CP-Wax 57 CB (polyethylene gly- 
col, equivalent to Carbowax 20M, film thickness 
0.21 pm). They were linked by a Swagelok l/16, 
Ref. 2053 (Supelco, Gland, Switzerland). 
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