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Note 

Elution sequence as a function of temperature in the gas-liquid chromato- 
graphy of monoterpene hydrocarbons 

JAN KARLSEN 

The chromatographic behaviour of the main monoterpene hydrocarbons in 
essential oils has been investigated and, in attempts to find the best conditions for 
their quantitative assay, these compounds were examined by gas-liquid chromato- 
graphy (GLC) on different columns at different column temperatures. It was noticed 
that the Kovrits retention indices (I) behaved in a different manner for the aliphatic 
and the alicycl ic hydrocarbons when the temperature of the GLC column was changed. 
This effect was particularly evident when polyethyleneglycol was used as the stationary 
phase. 

The influence of temperature on the retention parameters has been reported 
earlier*-5 and ctl’ects on terpenoid compounds have been observed by Roberts” and 
Andersen and Falcone’. 

The variation of I values with temperature (T) can be used to distinguish be- 
tween different chemical groups in a complex mixture such as essential oils, The/4///17’ 
values rni\y also give a clue as to the identity of a compound. When capillary gas 
chromatography is applied to the analysis of terpene mixtures, the.4 //.4Tvalue gives 
additional information on the compounds. We have investigated several essential 
oils” and the identities of myrcene, c@is-p-ocimene and trnrls-fi-ocimene in the hydro- 
carbon fraction could well be indicated by this method, 

Compounds that belong to other groups, e.g., oxygenated terpenes. can be 
identified satisfactorily by the procedure described here. l&Cineol, a compound 
that very often elutes together with the hydrocarbon fraction in a normal column pre- 
separation ol’ the essential oily, is identified by its ./II/L~T value. 

A typical series of analyses is shown in Fig. I. The monoterpene hydrocarbon 
fraction of the essential oil of Jurtiperus c*ut~~~~~z~~~i.s L. spiked with I ,8-cineol and ~~cIIIs-[~- 
ocimcne was analyzed at four different temperatures. 1 &Cineol (peak 23). myrcenc 
(8) and Irnr7s-P-ocimene (18) change positions in the sequence of peaks and will 
thereby be indicated as compounds belonging to different chemical groups. 

If the temperature at which such a group of compounds is analyzed is chosen 
at random. the total separation may be greatly influenced. We therefore would like 
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Fig. I. Chromatograms of a tcrpcnc mixture obtained on a PEG 1540 column at 75”, 85”. 95” and 
1 IO”. Peaks: 1, tricyclcnc: 2, unidentified: 3. fi-pincnc: 4. cl-tnujcnc: 5, unidentified: G, camphcnc; 
7, /I-pinene: 8. myrccne: 9, sabincnc: IO. rc-phcllandrcnc: I 1,. Ia-carenc: 12, tc-tcrpincnc: 13, limonenc: 
14, /Lphellandrcne: 15, y-tcrpincnc: lb. tcrpinolcnc: 17. p-cymenc: 18. trtws-if-ocimcnc: 21, (I- 
fcnchene: 22, A&arcnc: 23, 1.8-cincol. 

to stress the importance of using diflkrent column temperatures when complex mix- 
tures arc to be analyzed, as this technique increases the information given by GLC 
analysis. 
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