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ABSTRACT AND SUMMARY 

New varieties of rapeseed oils grown in Canada 
have bess than I% erucic (ds-13-docosenoic)  acid 
and also a reduc t ion  in cis-11-eicosenoic acid. The 
replacement  of  these acids wi th  Cxs  acids increased 
the  specific gravity (25 C/25 C) f rom 0.9123 for  an 
oil wi th  23.1% erucic acid to 0.9171 for  an oil wi th  
0.7% erucic acid. Soybean oil data are presented for  
compar ison.  

The fo r thcoming  changes to metr ic  units in Canada for 
edible oils and fats at the  retai l  level are tenta t ively  set 
for January  1, 1979, for  salad and cooking oils, and 
January 1, 1983, for margarines, shortenings,  etc. This 
will require the recal ibrat ion of  tanks, scales, pumps,  and 
o ther  equ ipmen t  for handl ing edible oils. It  is, therefore ,  
oppor tune  t o  draw a t t en t ion  to the change in  specific 
gravity o f  rapeseed oil arising f rom the deve lopment  o f  
low erucic acid varieties in Canada ( 1 ) a n d  elsewhere (2). 
To demons t ra te  the  associat ion o f  fa t ty  acid compos i t ion  
and specific gravity,  we have de te rmined  (Table I), by 
pycnomete r ,  specific gravity values for  one  convent ional  
rapeseed oil, possibly a Brassica napus, var. Turret ,  a low 
erucic acid oil (B. napus vat. Span), a so-called "double -  
ze ro"  variety (B. napus var. Tower) ,  and included soybean 
oil  for  comparison.  Some l i terature values for  rapeseed oil 
at 25 C are 0.9064 (weight by volume)  (3) or  a specific 
gravity range of  0 . 9 0 6 ~ -  0.914 (4). It  may  be presumed 
t h a t  these values were de te rmined  wi th  high erucic 
(45-55%) European  rapeseed oils. The weight  by volume 
value for  soybean oil given by Cocks and van Rede (3) at 
25 C is 0.9172.  Our specific gravity value o f  0.9187 
(average of  three de terminat ions)  is reasonably consistent  
wi th  this l i terature value. The slight di f ference be tween  
the specific gravity of  Tower  oil and soybean oil can tea- 

sonably be ascribed to the basic variations in compos i t ion  
such as the  dif ference be tween  a high oleic oil and a 
high l inoleic oil. For  example ,  d~ 0 is 0.9125 for  triolein,  

0.9265 for  t r i l inolein (5), a l though the ar rangement  o f  
fa t ty  acids on the t r iglycerol  m o i e t y  is also a fac tor  (6,7). 
Similarly the  differences in specific gravity in Table I for  
the three Brassica oils, progressing f rom Canadian high 
erucic acid rapeseed oil  th rough the variety Span to the 
variety Tower ,  al lowing for o ther  modif ica t ions  such as in 
t h e  propor t ions  o f  e icosenoic  and the C18 polyun-  
saturated acids, is in accord with  the fa t ty  acid densities 
demons t ra ted  by the densities (d~ 0) o f  me thy l  erucate,  

0 .8706,  and me thy l  oleate,  0.8740.  Convenient  basic 
definit ions,  weight  by volume data in ki lograms/l i t re ,  and 
conversion factors,  together  wi th  correct ions for water,  
free fa t ty  acids, etc.,  are given in Cocks and van Rede (3). 
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TABLE I 

Specific Gravities a and Basic Fatty Acid Compositions of Some Brassica (Rapeseed and Canbra b) Oils and a Soybean Oil 

Specific 
gravity (w/w%) Fatty acid chain lengths (w/w%) c 

Fatty acid types 
(w/W%) 

Oil and condition 25 C/25 C 20:1 22:1 C14 CI 6 C17 C18 C20 C22 C24 Sat. Mono. Poly. 

Rapeseed oil, fully refined 0.9123 11.4 23.1 0.1 3.1 0.1 59.2 12.6 23.4 1.4 5.5 69.0 25.5 
Span erucie acid rapeseed 

oil, fully refined 0.9159 3.2 4.1 0.1 4.1 0.1 86.9 3.9 4.3 0.7 6.4 65.5 28.1 
Tower "double-zero" low 

erucic acid rapeseed oil, 
fully refined 0.9171 1.6 0.7 0.1 4.6 0.1 91.4 2.3 1.1 0.3 6.7 61.5 31.8 

Soybean oil, alkali refined 0.9187 0.2 Trace 0.1 10.5 0.2 88.1 0.6 0.4 0.2 15.9 24.7 59.4 

aWeight in air of a volume of oil at 25 C 
Weight in air of same volume of water at 25 C ' 

bin popular usage a rapeseed off with 22:1< 5%. 
eDetermined by open tubular gas liquid chromatography as described by Ackman (8) and Ackman et al. (9). 
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