
The Fatty Acid Composition of Various Cruciferous Seeds 
A. JART, Department of Dairy Technology, Royal Veterinary and 
Agricultural University, DK-1870, Copenhagen (Denmark) 

ABSTRACT 

Seeds from 26 Cruciferae species in 7 genera have 
been investigated for fat content and fatty acid com- 
position of the oil. The GLC retention data have been 
verified by mass spectrometry. The oil from Carda- 
mine graeca contained 54% of cis-15-tetracosenoic 
acid; it is the highest content of this acid so far re- 
ported in any seed fat. 

INTRODUCTION 

In the last fifteen years, there has been much interest in 
obtaining new industrially usable oil-containing plants, both 
for edible and for purely technical purposes. Special atten- 
tion has been paid to Cruciferae as this family, contrary to 
most other oil crops, combines good harvesting yields with 
good gr~owth capability in temperate climates. Several com- 
prehensive investigations exist within this field (1,2,3,4,5), 
but even so less than 10% of the nearly 3000 species of this 
family have been studied to date. The present work gives 
detailed information on various species, most of which have 
not been reported in the literature before. 

EXPERIMENTAL PROCEDURES 

The seeds were pulverized without special drying and 
extracted with hexane in a Soxhlet apparatus. The oils were 
saponified using a solution of 5% KOH in ethanol, and after 
acidification the fatty acids were extracted with ethyl ether 
and transformed into methyl esters with diazomethane. The 
esters were analyzed by gas chromatography using an F & 
M model 810 equipped with a katharometer detector (KD), 
and a Perkin-Elmer model 900 equipped with a flame ioniz- 
ation detector (FID), using various columns of different 
polarity. The quantitative determinations were performed 
by assuming that the peak areas were proportional to the 
mole per cents (KD) or to the weight per cents (FID); the 

�9 two methods were found to be in agreement with each 
other and were further verified using known mixtures. 

Identification of fatty acids from Cruciferae has often 
been performed on the basis of retention data only. In the 
present work, many of the main and trace components have 
been identified by mass spectrometry using a Perkin-Elmer 
model 270 GLC-MS system or an AEI model 3074 GLC-MS 
system. The interpretation of the spectra was facilitated by 
using reference spectra from the well known components in 
rapeseed oil. 

In a few of the samples, a methyl ester having a mole 
weight of 308 was found; it showed mass peaks at 308, 
290, 279, 277, and 236. By boiling two of these samples 
for a few minutes with a solution of 12% BF 3 i n  methanol 
and re-examinating them with GLC-MS on a 3% OV 1 
column, the peaks in question had obtained retention times 
as 24:0. The mole weights now were 340, corresponding to 
an epoxyoctadecadienoic acid structure of the original 
acids. It probably is the 15,16-epoxy 15,16-epoxylinoleic 
linoleic acid previously demonstrated in Cruciferae (6). 

The structure of the main component in Cardamine 
graeca has been determined by ozonolysis of the methyl 
esters, oxidation of the ozonides with peracetic acid, con- 
version of the acids formed to their methyl esters, followed 
by gas chromatography of the methyl esters. The cis- 
structure has been proved by IR, as the oil showed an 
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absorption at 3010 cm -I , but no absorption at 962 cm -1 . 

RESULTS AND DISCUSSION 

The oil contents of the seeds and the fatty acid composi- 
tions of the oils are given in Table I. Traces of penta- 
decanoic acid found in some of the samples and small 
amounts of hydroxy-acids have been ignored in the fatty 
acid calculations. Due to rounding off of values which are 
higher than 10%, the total amount of fatty acids for a 
specific oil will be 100+0.5%. 

Within the genus Cardamine, the fatty acid composition 
varies considerably as seen by comparing the two species 
investigated here. (As an additional example of this vari- 
ability, 25% of a dihydroxy acid has been reported to be 
present in C. impatiens (3)) .  The high content of cis-15- 
tetracosenoic acid reported here for C. graeca may be of 
some technical interest as it can be easily converted to the 
pentadecane diacid, which may be utilized for polyesters 
and the like. Other sources rich in tetracosenoic acid are 
seed oil from Lunaria biennis or annua (21% - ref. 7 )and  
Tropaeolum speciosum (42% - ref. 8). The other fatty 
acids in C. graeca seem to have a double bond structure 
similar to that in rapeseed oil implying that the monounsat-  
urated acids belong to the 6o9-family. A small amount of 
heptadecane diacid in the ozonolysis products indicates the 
presence of 17-hexacosenoic acid in the oil. The fatty acid 
composition given in Table 1 for C. graeca has been found 
constant for several generations of plants. 

The genera Cheirantus and Erysimum contain monoun-  
saturated acids with 20, 22, and 24 carbon atoms in 
amounts typical of many Cruciferae, whereas the genus 
Draba is characterized by containing only 1-5% of acids 
longer than C lB. Draba has not been studied much in the 
past, but a recent investigation on D. montana (9) indicates 
a fatty acid composition similar to those given in Table I. 

Within Malcolmia two different types of fatty acid pat- 
terns exist. One has only small amounts of fatty acids 
longer than C 18, whereas the other is like Cheirantus in 
fatty acid composition. In this connection it should be 
remembered that Cheirantus marit~mus formerly has been a 
Malcolmia species. 

In the genus Matthiola, only very small amounts of fatty 
acids with 20, 22, and 24 carbon atoms could be found. 
Often it has been reported that such long chain acids were 
not present; actually they are present, but only as trace 
components (0.01-0.1%). 

The genus Syrenia has not been studied in depth before. 
The fatty acid compositions of the two species investigated 
here are similar and resemble that of Erysimum. A recent 
study on S. augustifolia showed 11 different fatty acids 
with erucic acid present at 17% (10). 
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