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Few wws of natu=fly occmring substances contain as many cmpxnds x 

@tat of the lower terpenes, and a number of attempts have been n-de to q&-&e 

heir sepzration and identification. Gas chromato_maphic (GC) ana+:s of a tota 

essential 02 does not usually @e a complete separation of alt of the components 
present, peaks of the hydrocarbon constituents often overlapping with those of 
oxygen-containing compounds. The most common method of fractionation used is 
sepzration of the hydrocarbons from the oxygenated terpenoids according to Kirchner 
and MiIIerL. The hydrocarbons are separated from the total oil by column chromato- 
&raphy oz silica geel by eiution with hexane. However, because of the large varia- 
&ES in the amounts of the different components present in such mixtures, prok- 
Iems may arise in their GC separation and identification. fn order to be able to 
detect compounds which are present in sma3 amounts, it is necessary to use rektively 
large amounts of the sampIe in the analysis. This often results in over_Iapping of the 
peaks of the main components with those of the other components, even if the 
retention times are quite different. Under such circumstances. s&al measures have 
to be taken in order to obtain a satisfactory separation and identificatiorr of alf of 
the campozents present. 

fn this paper we descrike an attempt to solve this Problem by means of a Pre- 
fraction&on offhe monofeqene frydrczcarbon m%ure of esseritkd Oh On a s~ki S@ 

cofumn by &tion with pentine, collection of a number of smaIL fractions 2nd 
subsequent GC analysis of each fraction. 

The oif tested was the essential oil of the needles of Abi~s alba MitIer (Edel- 
annennadelS; Dragoco, Holzminden, G.F.R.). 

~f@fk3lid chrama fogrqhy 
A chromato,gapkic tuke (30 cm x 18 mm I.D.) ~itb a C0Qiing Cap was used. 

The temperature was kept at ca. IO _ 0 Fhecotumrrwaspackedwitha S~UFQ' 0f35g0f 

:(iesefget (particle size, 0.05-0.2 mm; E: r Merck, Darn-tstadt. G.F.R.) and pentane 



(AnaIyzed Reagent; J. T. Baker, Philfipsb~gb, N.J.t U.S.A.). 0.25 ml of theessentiaI 
~ii were pIaced cm the top of the cofunk and the elution started. The efrrate (235 ml) 
was cokcted 2s fofiaws: E fraction of 50 mf 15 frzctkms each of 3_mf; 4 fixctions 
each of tO ~lil and 2 fractions each of 50 ml. Ezch fractiorz was cmcenttated render 
reduced presour.5 in a rotary evaporator at cff. f o and f ,ut of each fractioa wits used 
for the GC anb~ysis. 



‘Becker-gas chromatogaphs (Models 409 and E452 D; Becker> Dezft, The 
Netherlands) iquip@ t&h Aame-iotiation detectors (FID) and coppr &fumns 

(8 m X 1.5 mm I.D.1 ~txe used. The stationary phases used were 10 % poIy&@ene 

g&d (PEG1 IBM 2nd 5 % B,B’-oxydlpropionitriife on Chromosorb IV AW (60_80 
mesh). Other conditions were: injecror and detector temperature, 20@‘, column tern-- 
perature, 60” (PEG), 20” and 36” ~,S’-OsS’diproplonltrile); carrier gas (nitrogen) 
flow-rate, 30 m!/min- PEG), 22 and 23 ml!min ~~B’-o~~dipropionitrilet 36’ and 20”, 
respectively). In order to obtain constant column temperatures of 36” and 20’: the 
colr_m~~~ was placed in a thermostatted water-ba&. With the therrnzlly labile &Y-oxy- 
diproprionitrile, no bIeeding of the stationary phase and no changes in the retention 
times of the compounds were observed during several weeks. 

Fig. f shdws the gas chromatograms obtained with the PEG 20M column for 
the total monoterpene hydrocarbon fraction of the essential oil and for fractions IT, 18 
and 20, eluted by Liquid-solid chromatography. The peaks of :+terpinene, p-cymene 
and ferpinolene (numbered as in Table I) can be seen as smalE peaks on the chromato- 
gram of the tot& hydrocarbon fraction. These t!nree compounds were enriched in some 
of the fractions and those fractions are therefore v&able for further investigations 
us&g IR, W and mass spectroscopy. frrrtzs-&Ocimene, which is not seen on the Chro- 
matom of the total monoterpene fraction7 appears clearly in fraction 18. 

Q. 2 S~QWS sZxr$ar chromatograms for the total monoterpene hydrocarbon 
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fraction and for fractions if, 12 and IX fX?hetIandrene wa enriched in fractions 11 
and 12. Myrcene and a-pheUandrene, which couid not be separated on the PEG 20_M 
cofumn, -were Separated by kpki-S&d chromatogaphy and appeared in different 
Fractions, as cm be see2 by comparing the chromatograms in Figs. 2 and 3. The chro- 
mato_ems in Fig. 3 Were obtained with the ~,ia’-oxydipropionitri:e co&_~mn st 36”. 

Fig: d ShOWS the chromatograms obtz&ed with the P,~'-oxy~ipropionitrile 
cohmn at 20” for the total monoterpene hydrocarbon fraction and fractions 4: 5 and 
3. Peak 2 fati unknown compound) is siightfy separated from santene on the chromato- 
gram of the totaf hydrocarbon mixture. However, the chromatograms of the fractions 
show that a satisfactory separation of the two compounds is achieved by iiquid-solid 
column chromatography, so that further investigations of rhe unknown compound 
XII be carried out more easi& with fractions 4 and 5. 

Pre-fractionation of a naturally occurring mixture of monoterpene hydro- 
carbons of essential oils by means of Iiquid-solid column chromatography leads to 
a better GC separation and, therefore, to a better identification of the various COM- 

poxmds present.. 


