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The p re sen t  pape r  gives the r e su l t s  of a study of the oil of the seeds  of Ocimum bas i l i cum (sweet 
basi l) ,  fami ly  Labia tae ,and C a r d a r i a  repens  (Schrenk) J a m . ,  family  Cruc i f e r ae .  

Some indices of bas i l  oil published prev ious ly  [1] do not agree  with ours .  The re  is no informat ion on 
the oil of C. repens  in the l i t e r a t u r e .  

C_. repens  is a common weed growing in f ields,  gardens ,  and woods [2]. 

Sweet bas i l  is a cul t ivated plant.  It is grown in the whole of Centra l  Asia  in s eve ra l  va r i e t i e s .  The 
people of Uzbekis tan  dist inguish ash- ra ikhon,  ka ra - r a ikhon ,  and sada - ra ikhon  [3]. We have invest igated the 
l a s t -men t ioned  var ie ty .  The following indices were  found for  the seeds :  

Index Ocimum bas i l icum C a r d a r i a  repens  

Weight of 1000 seeds ,  g 1.195 1.8073 
Bulk densi ty,  g / l i t e r  - 515.9 
Oil content (petroleum e ther  extract ion) ,  % 22.14 14.026 

The seeds  of both plants were  ground and ex t rac ted  with pe t ro leum e the r  with s teeping.  The C a r d a r i a  
oil is yellow and odor le s s ,  and the bas i l  oil is  golden yellow with a p leasant  sme l l .  Some phys icochemica l  
indices of these  oils  and of the mix tu res  of fat ty acids isola ted f rom them were  studied (Table 1). 

In o r d e r  to de te rmine  the qualitative and quantitative composi t ions  of the fatty acids of the oils,  we 
used  pape r  and gas- l iqu id  ch romatography .  Mixtures  of fat ty  acids isola ted f r o m  these  oils by the usual  
method [4] with the p r e l i m i n a r y  separa t ion  of the unsaponif iables ,  and individual fat ty acid f rac t ions  i s o -  
la ted by the methods of B e r t r a m  [5] and Twitchell  [6] were  subjected to ch romatography .  The fat ty  acid 
composi t ions  of the oils were  de te rmined  by gas- l iqu id  ch romatography  (Table 2). 

TABLE 1. Phys ieochemica l  Indices of the Oils and Fat ty  Acids 

Index 

Density 
Refractive index 
Absolum viscosity 
Acid No. 
Hehner's No. 
Neutralization No. 
Mean molecular weight 
Iodine No. 
Thiocyanogen No. 
Conteht ofphosphatides 
Content of 

unsaponifiables 

Units of 
measure 

g / a m  3 

mg ZoH/g 
% 

mgKOH! g 

% 
% 
% 

% 

Ocimum basJlicum I Cardar ia  fepens 

I oil acids 

I 

20~,58 
272,94 
188,09 
109,06 

oil , 

0,9203 
1,4786 
0,8103 
3,475 
92,06 

14~,13 
93,14 
0,33 

1,145 l 

0,9284 
1,4828 
0,5162 
6,38 
93,36 

185,32 
106,02 
0,165 

0,83 

acids 

m 

w ,  

194,75 
288,11 
160,58 
95,3 
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TABLE 2. Fat ty  Acid Composition of the Oils 
of Ocimum basi l icum and Carda r i a  repens 

I O:imum Cardaria 
Acid Index basilicum repens 

Undecylic 
Lauric 
Tridecylic 
Myrisfic 
Palmitic 
Palmitoleic 
8tearic 
Oleic 
Linoleic 
Linolenic 
Arachidic 
t~ucic 
Unknown 

Clho 
C12:0 
C13:0 
C14:0 
C16:0 
C16:1 
C18:0 
C18:1 
C18:2 
C18:3 
C2O:O 
C22:1 

Jnidenfified 

traces 
1,1, 
0,1: 
O,U 
6,7~ 
0,2, 
2,1, 
9,4{ 

17,5~ 
62,5~ 

2 
0,12 
0,15 
o, 18 
6,45 
0.51 
1,49 

14,35 
16,99 
42,~9 
0,93 

II ,51 
2,43 

TABLE 3. Tr iglycer ide  Com-  
position of the Oils of Common 
Basil and Cardar ia  repens 

Triglyceride 
Ocimum I Cardsria basilicum repens 

G1SSS 
G1 8SU 
G1USU 
GI SU8 
GL SUU 
GI UUU 

0,07 
0,72 
1,80 
2,72 

27,08 
67,61 

0,05 
0,84 
3,59 
1,06 

18,04 
76,42 

Notes:  G1) glycerol  radical ;  
S) saturated aeyls; U) unsatu-  
ra ted acyls .  

In addition, arachidic,  behenic, and l ignoceric 
acids were detected on paper chromatograms  of the 
mixture of fatty acids and of the individual fract ions 
of these acids obtained f rom basil oil. These acids 
were visible only on the chromatograms  of the Be r t -  
ram and Twitchell fract ions of the fatty acids.  It was 
impossible to detect them in the initial mixture of 
fatty acids because of their  ext remely  small  amounts. 
However, the chromatogram of the initial mixture of 
fatty acids exhibited a spot of an acid migrat ing with 
the solvent front.  We did not find this spot in the 
fract ions of saturated and solid fatty acids. In all 
probabili ty it is a hydroxy acid, and at the present  
t ime we have succeeded in isolating it and are now 
studying it. 

A paper ch romatogram of the same fract ions of 
the fatty acids of Carda r i a  also showed the presence  
of arachidic + erucic ,  behenic, and l ignoceric acids. 

Jus t  as in the initial fatty acids of basil  oil, the 
spot of a hydroxy acid was found at the solvent front 
in the chromatography of a mixture of the fatty acids 
of C ardar ia .  

The quantitative fa t ty-acid composit ions given 
in Table 2 are co r rec t ed  to some extent by combina-  
tion with the resul ts  of gas-l iquid chromatography of 
the individual fract ions of the fatty acids isolated by 
B e r t r a m ' s  and Twitchel l ' s  methods.  Thus, the sa tu-  
rated fatty acid fract ion of basil oil was found to con-  
tain arachidic acid (C20:0). The same acid is found 
among the solid acids. Moreover ,  the sol id-acid f r a c -  
tion exhibits the peak of an acid occupying, in respect  

of relative retention time, a position between the C20:0 and C22:0 acids.  Since this acid is present  in the 
sol id-acid fract ion but not in the saturated fatty acid fraction,  it may  be regarded as a solid unsaturated 
acid. It is proposed to investigate the s t ruc ture  of this acid subsequently. 

The sa tura ted  and solid acids of the oil of the Carda r i a  showed the peak of behenic acid (C22:0), a l -  
though this is not shown in Table 2. 

It was found that when basil  oil was stored,  even under re f r ige ra ted  conditions, changes took place in 
the quantitative composit ion:  the content of unsaturated acids decreased .  A UV-spect roscopic  investigation 
showed that the content of conjugated dienes rose  from 0.6 (for the f reshly isolated fatty acids) to 18.5% (for 
acids s tored for almost  a month). 

The IR spec t ra  of f reshly  isolated mixtures  of the fatty acids of Carda r i a  and of basil  show the ab- 
sence of the bands charac te r i s t ic  for t rans  compounds and compounds with conjugated sys tems  of double 
bonds. 

Such changes in the fatty acids of basil  oil during s torage indicate the presence  in it of some fatty 
acid or  acids capable of rapid double-bond migrat ion in the direct ion of conjugation. 

We established the presence  of an unusual t r ienic  acid among the fatty acids of basil  oil during the de- 
terminat ion of the hexabromide No. The hexabromide obtained had mp 169-172°C (after four r ee rys t a l l i za -  
tions f rom CC14, mp 171-173°C), in place of the 178-180°C charac te r i s t i c  for the hexabromide of ~-l inolenic 
acid. 

Found%: C 28.8; H 4 . 0 9 ; B r  62.66. C18H3402Br 2. Calculated%: C 28.52; H 3 . 9 6 ; B r  63.26. 



The t r ig lycer ide  composit ions of the Ca rda r i a  and basil  oils were  de termined by enzymatic  h y d r o l y s i s  
[7] (Table 3). 

EXPERIMENTAL 

The oil was extracted from the previously comminuted seeds in the cold with petroleum ether (bp 50- 
60°C7. The ether was distilled off in a current of nitrogen and the extract was dried in a vacuum-drying 
chest. The fatty acids were isolated by cold saponification with subsequent separation of the unsaponifiables. 

The gas-liquid chromatograms of the methyl esters of the fatty acids were recorded on a UKh-2 
chromatograph. The stationary phase was PES [poly(ethylene succinate)]. 

The hexabromide of the oil of sweet basil was obtained as described in the literature [5, p. 920]. 

The paper chromatography of the mixtures of fatty acids was carried out by the method of Astvat- 
satur'yan [8] on "M" ("slow") paper of the Leningrad No. 2 paper mill. The paper was impregnated with a 
10% solution of paraffin oil in benzene. The mixtures of fatty acids to be analyzed were chromatographed 
in comparison with standard fatty acids. The mobile phases used were 90% acetic acid-85% formic acid 
(3 : 17 and, for rechromatography, 98% acetic acid- 85% formic acid (3 : 17. 

The spots were revealed with a solution of copper acetate and with rubeanic acid. 

S U M M A R Y  

The seed oils of the plants Ocimum basi l icum and Carda r i a  repens  have been studied. The i r  physico-  
chemical  p roper t i es  and fatty acid and glycer ide  composit ions have been determined.  Both oils contain a 
hydroxy acid of undetermined s t ruc tu re .  The oil of Ocimum basi l icum contains an unusual t r ienic  acid. 
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