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Some oils of the fami ly  Cruc i fe rae  a r e  widely used as edible and technical  fats.  Rapeseed,  colza, and 
c rambe  oils a re  used in the food industry in the production of bake r s  v and confect ioners  T a r t i c l e s  and p r e -  
s e r v e s  [1]; f o r  technical  purposes  (as lubr icants)  in s teel  roll ing mil ls ,  in the rubber  industry  [2], and in the 
product ion of p las t i cs  and poly(vinyl chloride) r e s ins  [3]. 

We have studied the oil f rom the seeds of four  plants  of the family  Cruci ferae :  Crambe  schugnana, 
B r a s s i c a  campes t r i s ,  E r y s i m u m  gypsaceum,  and Camelina  rumel ica .  Table 1 gives  the physical  and chem-  
ical  indices of the oils and of the combined fat ty acids isolated f rom them. 

In addition, enzymat ic  hydro lyses  of the oils [5] were p e r f o r m e d  with the isolat ion of the fa t ty-ac id  
radica ls  in the v~,a' posi t ions of the g lycer ide  molecules  and, therefore ,  the product ion of f l -monoglycer ides .  
The fa t ty-ac id  composi t ions  of the initial t r ig lyce r ides  (TG) and of the monoglycer ides  (MG) obtained were  
de te rmined  by t h in - l aye r  and gas- l iquid  chromatography  {Table 2). 

The f igures  of Table 2 show that in the t r ig lycer ide  molecu les  the fl posi t ions a r e  occupied mainly by 
unsa tura ted  acids (93.70-98.46%). If we compare  these  f igures  with the total amounts  of unsa tura ted  acids  
in the oils, there  fo r  the B r a s s i c a  and Crambe  oils, having total  amounts  of unsa tura ted  acids  of 95.53 and 
96.26%, it is high in the fl position, which is  quite natural .  But in the case of the E r y s i m u m  and Camelina 
oils which have total contents of unsa tura ted  fatty acids  of 81.43 and 90.08%, the i r  p r e sence  in the fl posit ion 
in amounts  of 93.70 and 97.16% shows a pecu l i a r  se lec t iv i ty  in the p roce s s  of the b iosynthes is  of the fats.  

The select ivi ty  of the b iosynthes is  is  conf i rmed by the behav io r  of the arachid ic  and eruc ic  acids.  

TABLE 1. Composi t ions of the Oils and of the Fat ty  Acids 

Index 

Oil content of the seeds.~o 

Density, g/ml 
Refractive index, n~) 
Relative viscosity, E ~ 
Acid No., mJg  
Hehner No.~ Vo 
Saponificanon No., rog/g 
Amount, % of 

unsaponifiables 
phosphatides 

Neu~alization No., mg/g 
Mean tool. wt. 
Unsaturation No. [4] 

Erysimum Brasslca [ Crambe Camelina 
gypsaceurn campe|tris [ schugnana rumellca 

I 
34,41 34 ,83  18,58 i 

0ii 
0,91171 0,9144 0,9087 I 
1,4764[ 1,4858 1,4733 I 
8,20 { I 12.60 { 
1,80 ' I~4 , 2,78 ' 

94,65 97,51 I 93,97 
180,90 181,28 181,83 I 

1,25 1,37 1,45 
0,43 Traces 0,11 

Acids 
I 188,8 193,611 187,06 [ 

298,17 289,80 299,95 
156,62 160,49 151,77 

27,01 

0,9185 
1,4835 

ll,20 
2,83 

94,68 
191,12 

1,24 
Traces 

196,61 
285,39 
217,01 
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TABLE 2. Fat ty-Acid Compositions of the Oils 

Acids 

Undecylic 
Lauric 
Tridecylic 
MyristlC 
Palmitic 
S t e a r i c  

Arachidic 

Total saturated 
acids 

P almitoleic 
Oleic 
Linoleic 
Linolenic 
Erucic 

Total unsaturated 
acids 

I Efysimum 
gypsaceum 

MG [ TG 

0,18 0,17 
0,24 0.22 

0,37 
,0~2 0,35 
4,34 4,04 
1,22 1,83 

- -  11,59 

6,30 18,57 

1 . 3 1  1 , 4 9  
20,02 13,37 
37,34 20,54 
35,03 27,34 

-- 18,69 

B r a s s l c a  
c a m p e s t r i s  

Md I rm 

3)2 232 
- -  1 , 5 5  

3,62 4,47 

4,22 0,72 
35.84 26.94 
37,27 20,12 
19,05 22,42 

-- 25.33 

Crambe 
sehugnana 

MG [ TG 

o38 038 
050-058 
1,18 2,54 

- -  0,74 

1,54 3,74 

0,58 0,54 
;9,27 21,64 
32,90 12,93 
15,71 26,29 

- -  34,86 

96,26 

Camelina 
rumellca 

MG [ TG 
i 

0,43 0,20 
2,41 5,42 

2,44 
- -  1,86 

2,84 9,92 

,2o35 1637 
28,93 16,23 
47,88 55,35 

-- 2,23 

97,16 90,08 

TABLE 3. Glyceride Compositions of 
the Oils 

Erysimum Brasslca Crambe Camelina 
campestrls Glycer-ides gypsaceum schugnana rumellca 

G1 SSS 
G1 SSU 
G1 SUS 
G1 SUU 
G1 USU 
G1 UUU 

0,39 0,01 0,01 
2,34 0,34 0,12 
5,74 0,24 0,23 

34,90 8,98 9,06 
5,57 3,27 1,41 

53,06 87 ,16  89,17 

0,~ 
0,~ 
1,76 

22,64 
2,13 

72,76 

Of the saturated acids, the relat ively low-melt ing Cll-C46 
acids are  distributed between the c~, ~' and/3 positions, while 
the par t icular ly  high-melting acids - C18 (mp 69.6°C) and C20 
(mp 75.3°C) - are  almost  wholly in the c~, c~' positions. This 
mainly relates  to the C20 arachidic  acid, which even in the case 
of the E r y s i m u m  oil in which it is present  in fair ly large amount 
(11.59%) is attached wholly to the terminal  C atoms of the glyc-  
erol.  

Fur the rmore ,  and this is par t icu lar ly  strange,  the erac ic  
acid, an unsaturated acid with mp 34.7°C, is found exclusively 

in the c~,c~' positions. However, Swedish workers  [6] have found about 4% of erucic acid in the/3 position in 
some oils of the family Cruci ferae  containing it to a total amount of 36-56%. 

We still find it difficult to say what is responsible for  the selectivity of biogenesis  in relation to the 
distribution of the fa t ty-acid radicals  in the t r ig lycer ide  molecules.  

The glycer ide  composit ions of the oils have been calculated on the basis  of the f igures  given inTable 2. 
The resul ts  of these calculations are  shown in Table 3. 

By recrystal l izat ion,  the mixture of fatty acids f rom E rys imum gypsaceum yielded eracic  acid [7, 8]. 
F o r  it we found mp 33-34°C; I. No. 73.13 (theoretical 74.98). 

E X P E R I M E  N T A  L 

The oils were  extracted f rom the seeds with petroleum ether  {bp 49-60°C). The physical  and chemical  
indices of the oils were determined by general ly accepted methods [9]. 

To isolate the erucic  acid, 10 g of the mixture of fatty acids was dissolved in 96% ethanol (double vol- 
ume). The solution was cooled to 0°C. The precipitate of solid saturated acids that separated out f rom the 
solution was separated off by filtration. The solvent was distilled off f rom the f i l t rate and the residue was 
extracted with 75% ethanol (four volumes).  The result ing solution was cooled t o - 2 0 ° C .  A white crystal l ine 
precipi ta te  of e rac ic  acid deposited. It was purified by recrys ta l l iza t ion  f rom a c e t o n e - w a t e r  (5: 1)at -11°C.  

S U M M A R Y  

The physical  and chemical  p roper t i es  of the oils of four plants - E rys imum gypsaceum, Bras s i ca  cam-  
pes t r i s ,  Crambe schugnana, and Camelina rumelica - have been determined.  Their  fa t ty-acid and glyceride 
composit ions have been established. In these t r ig lycer ides ,  erucic  acid occupie.s only the ~, ~' positions. 
Eruc ic  acid has been isolated f rom the mixed fatty acids of E r y s i m u m  gypsaccum. 
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