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The essen t ia l  oils of var ious  plants and of coniferous t r ees  fo rm complex mix tu res  of ~tromatic sub-  
s tances .  In r ecen t  y e a r s ,  gas- l iqu id  chromatographic  methods have been widely used to invest igate  var ious  
natural  compounds.  Thus, to study alkaloids,  Rudloff [1] has used p r e p a r a t i v e  ch romatography  with t e m p e r -  
a ture  p r o g r a m m i n g .  Ono and Hatanaka [2] have isolated alcohols and aldehydes f rom the leaves  of plants.  
Blight and McDonald [3] have obtained sabtnene and f l-pinene f r o m  the essen t ia l  oil of plants by the s ame  
method. Aus t ra l i an  worke r s  [4] have isola ted a number  of te rpene hydrocarbons  f rom the essen t i a l  oil of 
euca lyptuses .  By p repa ra t ive  gas- l iquid  chromatography ,  E. P. Dontsova [5] has isolated and studied five 
monoterpene  hydrocarbons  f rom the turpentines of domes t ic  coniferous spec ies .  

We have de te rmined  the chemical  composi t ion  of the essen t ia l  oil of the l a rch  by using the methods 
of analyt ical  and p r e p a r a t i v e  gas- l iqu id  chromatography.  

P r e l i m i n a r y  invest igations on the sepa ra t ion  of the essen t ia l  o[1 of the l a rch  were  p e r f o r m e d  on a 
Tswet t -3  analyt ical  ch romatograph  with a k a t h a r o m e t e r  under i so thermal  conditions using liquid phases  of 
different  po la r i t i es .  About 40 components were  detected in the l a rch  (Fig. 1). 
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Fig. 1. Separa t ion of l a r ch  essent ia l  oil {thermostat  t empe ra tu r e  116 ° C; 
columns 6 m long and 3 m m  in d iamete r ;  c a r r i e r  gas helium): a) po la r  
phase (PEGA, 10~ on diatomite;  b) nonpolar  phase  (8% of t r i c r e s y l  phos -  
phate on diatomite);  1) a i r ;  2) e ther ;  3) unidentified; 4) t r icyclene;  5) or- 
pinene; 6) camphene;  7) f l -pinsne +myrcene ;  8)AS-carene +phel landrene;  
9) dtpentene + ~ - t e rp i nene ;  10) ~ -phe l l andrens ;  11) cinsole;  12) ~/- terpi-  
nene; 13) p - c y m e n e ;  14) unidentified; 15) terpinolene;  16-38) s e s q u i t e r -  
penes and oxygen-containing compounds.  
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The components were identified by their retention times using the 
method of graphical  correla t ion,  and also by the addition of individual 
pure components to the mixture.  The same phases were used for the 
preparat ive  chromatographic  separation.  

A polar  phase [poly(ethylens adipate)] can be used for the p repa ra -  
tive separat ion of the monoterpenes and also a number of di-,  t r i - ,  and 
sesquiterpene hydrocarbons and oxygen-containing compounds. How- 
ever ,  pairs  of components (f~-pinene and myreene ,  ~3-carene and (~- 
phellandrene, and dipentene and ~-terpinene) have very  s imi la r  re ten-  
tion times on this phase,  which complicates their preparat ive isolation 
on poly(ethylene adipate). 

A nonpolar phase - t r i c re sy l  phosphate - can be used for the p re -  
parative s epa ra t iono fa  number of monoterpene hydrocarbons.  On this 
phase,  the retention times are  s imi la r  for the pairs  tr ieyclene and ~-  
pinene, fl-pinene and myrcene ,  A3-carene and ~-phellandrene,  and di- 
pentene and ~- terpinene,  which must  be taken into account in the s epa ra -  
tion of the monoterpene hydrocarbons in a preparat ive chromatograph.  

The components of the larch  essent ial  oil were separated p repa ra -  
tively on a gas- l iquid chromatograph of type PGK-3 made by the Special 
Design Bureau of the Academy of Sciences of the Estonian SSR. The e s -  
sential oil was f i r s t  subjected to fractional distillation. Fract ions of the 
essent ial  oil containing individual groups of terpene hydrocarbons with 
a predominance of one of the components - ~-pinene,  terpinolene, and 
A3-carene - were taken for  separat ion on the preparat ive  chromatograph.  
Thus, the amount of ~-pinene in the mixture was ~ 45%; the amount of 
other terpene hydrocarbons was about 55~c; in the case of the A3-carene, 
the main substance made up 75~ of the mixture.  In the terpinolene f r ac -  
tion, there was about 80~c of terpinolene. 

In the investigation, the length of the column, the tempera ture ,  and 
the size of the sample were selected appropriately for the groups of hy- 
drocarbons mentioned. L a r g e r  samples considerably decrease  the effi-  
ciency of the column. But since it is permiss ib le  to overload the columns 
in preparat ive chromatography,  an optimum sample size of 0.8-1 ml was 
found. The fract ions were separated on columns 5 m long and 14 mm in 
diameter .  Pa r t i cu l a r  attention was devoted to the choice of the temper -  
ature conditions. Thus, for ~-pinene the temperature  of chromatography 
did not exceed 75°C, for A3-carene it was 85-90°C, and for terpinolene 
not more  than 100-110°C in view of the fact that these hydrocarbons read-  
ily polymerize .  The components of the freshly distilled oil are  par t icu-  
la r ly  labile. 

Analyses of the terpene hydrocarbons isolated in the preparat ive 
chromatograph showed a considerable decrease  in the amount of impur i -  
ties (Table 1). As can be seen f rom the table, the puri ty of the ~-pinene 
after  one purif icat ion was 84%, that of the A3-carene 98.7~, and that of 
the terpinolene 95.8%. The amounts of a number of impurit ies had de- 
c reased  and some had been removed completely. Before purification, 
the ~-pinene contained 10 impurit ies (total percentage 54.8); af ter  purif i-  
cation six (16~c) remained.  The A3-earene contained eight impurit ies 
(24.9%) before purification and four (1.3%) af terwards;  the terpinolene 
contained seven (20.2%) before purif ication and six (4.2%) afterwards.  

S U M M A R Y  

The analytical separa t ion of la rch  essent ial  oil has been per formed 
on a Tswett-3 chromatograph,  and conditions have been selected which 
have permit ted the detection of 40 components in the larch  essential  oil. 
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Conditions ( t empera tu re ,  sorbent ,  length of the column, and size of the sample)  have been se lec ted  
for  the p r e p a r a t i v e  chromatograph ic  isola t ion of ~-p inene ,  Z~3-carene, and terpinolene on a PGK-3 p r e p a r a -  
tive chromatograph .  

It has been shown that the method of p r e p a r a t i v e  gas- l iqu id  chromatography  enables  the pur i ty  of the 
individual components  of l a r ch  essen t ia l  oil to be inc reased  ove r  that achievable by f ract ional  dist i l lat ion 
even  in a single pur i f ica t ion t r ea tment .  
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