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Lipids of canola seedcoats (Brassica napus L. and B. rapa 
L.) were prepared by surface washing and by complete ex- 
traction of seed coats with toluene. The major fat ty  acyl- 
containing triacylglycerols, wax esters and free fatty  acids 
were separated by thin-layer chromatography prior to 
transesterification and analysis by gas-l iquid chromatog- 
raphy. The proportion of C18:1n-7 to  C18:1n-9 was  higher 
in the extracted lipids than in the surface-washed lipids 
for all three classes. 
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I t  has been generally agreed that  C18:1n-7 (cis-vaccenic) 
fat ty acid (FA) results from &9 desaturation of C16:0 fat ty  
acid and subsequent elongation (1) although its biosynthetic 
pathway has not yet been confirmed in higher plants (2). 
I t  is also well-established that many common vegetable oils 
contain small amounts (1 to 15%) of C18:1n-7 (3). In canola 
oil, the C18:1n-7 has been noted as a minor constituent, but 
it is a major constituent in the triacylglycerols (TAG) of 
canola hulls (4). Structural compartmentalization of FA 
types may be of interest to plant physiologists studying the 
role of unusual FAs in the function of plant cells. 

Lipids from the seed surface of canola have received con- 
siderable attention recently because they are associated with 
haze formation in oils (5,6). As a result of this interest, we 
have undertaken a study of the composition of lipids in the 
seedcoat of canolv. The objective of this investigation was 
to determine the distribution of C18:1n-7 fat ty acid be- 
tween the surface and interior lipids of canola seedcoats by 
measuring the proportion of n-7 and n-9 C18:1 fat ty  acid 
methyl esters (FAMEs) in free fat ty acids (FFA), TAG and 
wax esters (WE) prepared by extraction and surface wash- 
ing. 

MATERIALS AND METHODS 

Certified Brassica napus cv. Westar and B. rapa cv. Tobin 
seeds were soaked in water overnight at 4 o C before being 

peeled by hand. The seedcoats were rinsed with water to 
remove the small residual pieces of meats, and then they 
were air-dried. 

For extraction of neutral lipids, approximately 1 g seed- 
coats was refluxed with toluene for 24 h. Toluene was 
chosen as the extraction solvent because refluxing with 
relatively high-boiling aromatic solvents had previously 
been found to give bet ter  recoveries of WE than  lower- 
boiling aliphatic solvents. The extract  was filtered, and 
the toluene was removed by evaporation under vacuum 
below 45~ For surface-washing, approximately 100 g 
seeds was washed with 500 mL hot (ca. 70~ toluene in 
a filter paper-lined funnel, followed by removal of toluene 
as above. The lipids were redissolved in toluene and were 
then separated by thin-layer chromatography on 1000 t~m 
Whatman silica gel LK6 plates (Maidstone, England) with 
toluene/chloroform (7:3). After being sprayed with chloro- 
form by soaking them in chloroform overnight at 4~ FA 
and TAG were converted to methyl  esters by acid-cata- 
lyzed esterification (7} or by base-catalyzed methanolysis 
(8), respectively; WE were first hydrolyzed by base-cata- 
lyzed saponification (7) to fa t ty  alcohols and FAs and the 
FAMEs were prepared by acid-catalyzed esterification. 

Gas- l iquid chromatography analyses were carried out  
on a 30 M X 0.25 mm fused-silica column coated with 0.25 
t~m (Supelcowax 10; Supelco, Bellefonte, PA); carrier gas, 
hydrogen (35/cm/s); injection temperatur~ 250~ tempera- 
ture program, s tar t ing at 150~ for 1 min, then to 220~ 
at  2~ followed by 4~ to 260~ and hold for 
14 min. 

RESULTS AND DISCUSSION 

The proportion of C18:1n-7 to C18:1n-9 was higher in the 
lipid classes from seedcoats refluxed with toluene than 
in the surface-washed lipids (Table 1). The amount  of 
C18:1n-7 was also higher in the WE fraction than in TAG 
and FFA. Toluene refluxing, which removed about  12% 
of material from the seedcoats, would be expected to give 
good extraction of both surface and internal lipids, where~ 
as the surface washing, which removed about 0.3% of the 

TABLE 1 

Area% of C18:1 Fatty Acids in Different Lipid Classes a 
Reflux extraction Surface washing 

Cultivar Lipid n-7 n-9 n-7:n-9 n-7 n-9 n-7:n-9 
Westar 

Tobin 

FFA 18.6 33.2 1:2 4.73 55.8 1:12 
TAG 26.7 26.3 1"1 5.17 56.5 1:11 
WE 17.1 19.5 1:1.2 2.74 19.8 1:7 
FFA 20.3 28.6 1:1.4 5.32 46.7 1:9 
TAG 20.9 30.1 1:1.5 2.92 57.4 1:18 
WE 12.4 12.0 1:1 2.71 9.48 1:3.5 

aAbbreviations: FFA, free fatty acids; TAG, triacylglycerols; WE, wax esters. 
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seedcoat  material, m igh t  be expected to remove primari ly 
lipids f rom the  outer  surface  of the  seedcoat.  The  rat io 
of n-7:no9 FA in the  lipids ext rac ted  by  toluene reflux was 
similar to t h a t  repor ted  by  ~,ppelqvist for seedcoat  lipids 
(4), bu t  the  rat io of n-7:n-9 in the  surface-washed lipids 
was  closer to t h a t  repor ted  for co ty ledons  or hypo- 
cotyl.  The resul ts  ob ta ined  sugges t  t h a t  the  C18:1n-7 FA 
is more  closely associa ted  wi th  the  internal,  poss ib ly  
s t ruc tu ra l  lipids t han  wi th  the  surface lipids. 
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