
A Review of Rapeseed Oil Uses for Edible Purposes1 
U. RIINER and R. OHLSON, Research Laboratory, 
AB Karlshamns Oljefabriker, S-292 00 Karlshamn, Sweden 

ABSTRACT 

Food technological aspects on the use of rape- 
seed oil and other Cruciferae seed oils as salad oils, in 
margarine, shortenings and some other foods are 
briefly reviewed. It is concluded that these oils in 
hydrogenated or nonhydrogenated form may com- 
pete favorably with other vegetable oils and animal 
fats. 

INTRODUCTION 

Rapeseed oil has been used as food for a long time but 
the more systematic evaluation of Cruciferae seed oils from 
the food technological point of view began in Canada in 
connection with or immediately after the Second World 
War (1,2,3). In this paper a brief survey of publications in 
this field will be given with the emphasis on examples in 
which properties that are specific to Cruciferae seed oils are 
of importance for the properties of the food. General 
considerations on, e.g., shelf life and uses of vegetable oils 
are not  included. We are facing a development which will 
make oils available commercially with erucic acid contents 
varying from 0-55%, and further food technological evalua- 
tions of oils from various plant breeded varieties are to be 
expected. 

A critical summary of the literature is not attempted, as 
the evaluations (physical, chemical or organoleptical) of oils 
and products containing oils are made from greatly varying 
starting points and with varying objectives. The opinion of 
the authors is expressed by the selection of and the 
comments on the literature. 

FLAVOR AND FLAVOR STABI L ITY 

Downey et al. (4) have formulated practical limits for 
the plant breeding work with regard to fatty acid composi- 
tions.The zero erucic varieties have already been obtained, 
but there are difficulties in simultaneously reducing the 
linolenic acid contents below certain levels. Therefore it 
may be assumed that in the future Cruciferae seed oils will 
also fall in the same category as soybean oil with regard to 
flavor stability. Linolenic acid as the source of the 
off-flavor (flavor reversion) of these oils has been studied 
by Moser et al. (5) and others (6,7), and Cowan (8) has 
recently reviewed the comprehensive work that has been 
carried out on the flavor and flavor stability of the related 
soybean oil. 

Holm et al. (9) reported on the type of off-flavor in 
rapeseed oil and other oils by stating: "Thus rapeseed and 
soya oils with aldehyde contents over 2 had a noticeable 
oily, green off-taste after a couple of days while cottonseed 
oil and peanut oil formed a nutty,  metallic, or bitter taste 
only at higher aldehyde contents." The type of off-flavor 
that develops can thus be characterized as similar to that 
found in soybean oil, and therefore comparisons between 
these two oils can be fruitful. 

In the work of Moser et al. (5) a specific flavor effect in 
Cruciferae seed oils is established. The flavor characteristics 
and oxidative stability of crambe seed, mustard seed, 
rapeseed and soybean oils were studied. The oils were 
produced in the laboratory and the flavor evaluations were 

lOne of nine papers published from the Symposium, "Crucifer- 
ous Oilseeds," ISF-AOCS World Congress, Chicago, September 
1970. 

made by a test panel of 20 trained judges; analyses of 
variance and F-tests were used to test the means on a 
10-point scale. The description of the flavor of freshly 
deodorized oils was dominated by the term "buttery,"  with 
"nu t ty"  or "beany" flavors present in minor amounts. 
After 4 days' storage at 60 C the terms "rancid," "beany," 
"painty" and "grassy" were given to oils when they did not 
contain citric acid. The presence of citric acid markedly 
protected the oils and there was no general difference 
between soybean oil and the samples of the Cruciferae seed 
oils. However when samples with added citric acid were 
exposed to light for two hours, the soybean oil was given 
the same descriptive terms as the oil withou-t citric acid, 
while the Cruciferae oils exhibited a significant drop in 
flavor scores and developed a definite "rubbery" flavor that 
was often accompanied by a "garlic" or "onion-like" flavor 
(see Table III in Reference 5). The authors state that this 
effect may be due to isothiocyanate compounds introduced 
into the oils from the meal during extraction and not 
completely removed by deodorization. Whatever the cause, 
the compounds in question must exhibit specific photo- 
chemical reactions in the presence of citric acid. In any case 
it is a remarkable and specific effect caused by minor 
components in the Cruciferae seed oils which, as stated by 
the authors, "projects a new problem for study." Moser et 
al. (5) also report results on industrially produced Swedish 
and Canadian rapeseed oils obtained in alkali refined and 
bleached form and deodrized in the laboratory. These 
results (see Table IV in Reference 5) indicate the extrapola- 
tion of the results with the laboratory-produced samples to 
products obtained from large scale operation with the 
processing praxis prevailing before 1965. The positive effect 
of citric acid on the flavor stability when the oils were kept 
in darkness was demonstrated in all samples, as well as the 
deleterious effect of citric acid on the rapeseed oil 
produced in Sweden when exposed to the standarized 
illumination for 2 hr. However the Canadian oil did exhibit 
a higher flavor score with citric acid than without, also in 
light, being the only exception to the off-flavor inducing 
effect of citric acid in the presence of light. The authors 
remark, however, that the characteristic "rubbery" flavor 
was found in all samples but evidently less pronounced in 
the Canadian oil. The peroxide value after 8 hr of treatment 
under the Active Oxygen Method procedure conditions are 
also reported (5) for the laboratory samples of soybean oil 
and the Cruciferae oils. It may be noted that the effect of 
citric acid treatment is most marked for the soybean oil 
investigated. The oxidative stability is indicated to be less 
for the soybean oil than for the rapeseed oil before 
treatment with citric acid but superior after treatment with 
citric acid. These stability tests, performed at ca. 100 C, are 
in good agreement with the flavor evaluations except for 
the stability to light. 

In several studies Holm et al. (9) and Holm (10,11)have 
established the importance of the degree of pre-oxidation, 
i.e., the content of primary and secondary oxidation 
products in crude oil on the flavor stability of deodorized 
rapeseed oils. The nonvolatile carbonyl compounds that are 
present in the oils as a result of the decomposition of 
primarily formed hydroperoxides, and are not eliminated 
during the deodorization, were measured by the benzidine 
test and the results correlated with the flavor stability of 
the oil under the given conditions. These results emphasize 
the importance of a protected storage and handling of 
rapeseed oil during extraction and processing, quite in 
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TABLE I 

The Relationship Between Linolenic Acid Content 
and Stability of Hydrogenated Canbra and Soybean Oils (22) 

AOM Schaal oven 
Oil Linolenie acid, % stability, hr test, days 

Canbra oil 3.2 35 18 
Canbra oil 2.9 50 21 
Soybean oil 2.1 25 14 

accordance  wi th  the  pr inciples  es tab l i shed  dur ing  years  of  
research and  d e v e l o p m e n t  work  on soybean  oil (8). I t  is 
the re fo re  ev iden t  t ha t  c o m p a r i s o n  b e t w e e n  f lavor  and 
f lavor stabil i t ies of  d i f fe ren t  ba tches  of oils m u s t  be made  
wi th  careful  cons ide ra t ion  of  the  p r e t r e a t m e n t  of  the  
samples.  A def ic iency in the  careful ly  p e r f o r m e d  work  of  
Moser et  al. (5)  is t ha t  the  degree of p r e -ox ida t i on  of  the  
crude  oils is no t  d o c u m e n t e d .  

There  are several repor t s  showing  t ha t  rapeseed  oil is 
super io r  to,  e.g., soybean  oil and s u n f l o w e r  oil 
(12 ,13 ,14 ,15 ,16) .  There  are also repor ts  in which  rapeseed  
oil was found  to  be infer ior  to  soybean  oil, e.g., in the  
presence of  citric acid and  l ight  as discussed above (5).  This 
only stresses the  wel l -known po in t  t ha t  m a n y  fac tors  
in f luence  the  f lavor of  vegetable  oils and fats, some of 
which  are general  for  all oils and  some of  which  are specif ic  
for  a cer ta in  oil. 

MELTING AND SOLIDI FICATION 

The high c o n t e n t  of erucic acid in rapeseed oil would  
imply  a h igh me l t ing  p o i n t  of  this  oil. The  me l t ing  p o i n t  of  
the  mos t  s table  p o l y m o r p h i c  form of t r ie ruc in  is ca. 30 C 
(17).  However  it has  been  s h o w n  t h a t  erucic and  e icosenoic  
acids are p re fe ren t ia l ly  s i tua ted  in the 1 and  3 pos i t ions  of  
the  glycerol  residue (18) ,  thus  leading to mix tu re s  of 
molecules  c o n t a i n i n g  oleic, l inoleic and l inolenic  acids in 
the  2 pos i t ion .  These  c o m p o u n d s  have n o t  ye t  been  
charac te r ized ,  bu t  me l t ing  po in t s  be t w een  4 C and  6 C have 
been  r epo r t ed  for  rapeseed  oils f rom West Pakis tan ,  Sweden  
and  Canada  (19) .  Ri iner  (20)  invest igated a n u m b e r  of 
Cruciferae seed oils wi th  X-ray and the rma l  m e t h o d s  and  
found  general ly the  same p o l y m o r p h i c  behav io r  for  oils 
con ta in ing  b e t w e e n  8% and 63% erucic acid. Below 8% the  
p o l y m o r p h i s m  was no  longer  d e t e r m i n e d  by the  erucic acid 
con ta in ing  glycerides.  It  was conc luded  t h a t  the  require-  
m e n t  for  a Cruciferae oil to  r ema in  clear at 0 C is t h a t  the  
erucic acid c o n t e n t  is be low ca. 39% for oils f rom Brassica 
napus and be low ca. 43% for  oils f rom Sinapis alba. The 
behav io r  on  me l t i ng  and  crys ta l l iza t ion  was s h o w n  to vary 
regularly w i th  the  erucic acid c o n t e n t ,  and thus  the  phase  
behav io r  of  a ce r ta in  oil can be p red ic ted  f rom its f a t ty  acid 
compos i t i on .  This can perhaps  be of  value w h e n  oils for  
foods  tha t  are s tored  and  used at low t e m p e r a t u r e s  are 
u n d e r  cons idera t ion .  

SPECIFIC EDIBLE USES 

Salad and Cooking Oil 

Withou t  d o u b t  the  rapid expans ion  of  rapeseed oil 
u t i l i za t ion  in Canada  has been  b r o u g h t  a b o u t  or p r o m o t e d  
by the  careful  eva lua t ion  of  the  use of  rapeseed oil in foods,  
referred to above (1 ,2 ,3) .  F r o m  these  works  i t  may  be 
conc luded  t ha t  careful ly  processed  Cruciferae seed oils may 
c o m p a r e  favorably  wi th  o the r  c o m m e r c i a l  oils b o t h  in h o t  
and cold app l ica t ions  of salad and  cook ing  oils. 

A single f lavor eva lua t ion  of  Canbra  oil r epo r t ed  by  
Vaisey and S h a y k e w i c h  (13)  can no t  be t aken  as evidence  
for  a s t a t e m e n t  t h a t  Canbra  oil is infer ior  to  o rd ina ry  
rapeseed oil in f lavor  s tabi l i ty .  As the  me l t i ng  p o i n t  of  
Canbra  oil is be low - 1 0 C  it is, however ,  poss ible  to  
h y d r o g e n a t e  it in o rder  to  increase  the  oxidat ive  s tab i l i ty  
w i t h o u t  too  large an increase in the  c o n t e n t  of  solids at  low 
tempera tu res .  Teasdale  (21)  claims t ha t  the  r e d u c t i o n  of  
the  t ino lenic  acid c o n t e n t  to  3% improved  the  f lavor  
s tabi l i ty  only  sl ightly whereas  a r educ t i on  to levels be low 
1% gives a subs tan t i a l  i m p r o v e m e n t .  Win te r i za t ion  of  

h y d r o g e n a t e d  Canbra  oils wi th  0.4-0.9% l ino len ic  acid at  
7-8 C was r epo r t ed  to give a salad oil yield of  approxi-  
ma te ly  95%. This  h igh  yie ld  is c o m p a r e d  to yields f rom 
rapeseed  oil w i th  25-40% erucic acid and to yields f rom 
soybean  oil. A t  1% residual  l ino lenic  acid these  yields  are of  
the  order  of 75%. A desc r ip t ion  of the  m a n u f a c t u r e  of  
h y d r o g e n a t e d  c o o k i n g  and  f ry ing  oils f rom Canbra  oil 
w i t h o u t  w in t e r i za t ion  is also in the  p a t e n t  l i t e ra tu re  (22).  
The  stabil i t ies  ob t a ined  are i l lus t ra ted  in Table  I. 

F r o m  the  results  of  the  s tudy  by  Ri iner  (20)  i t  can  be 
conc luded  t ha t  Cruciferae oils wi th  erucic acid c o n t e n t s  
above 40-45% can give rise to  breakage  of  emuls ions  of  
food dressings and m a y o n n a i s e  d i s t r ibu ted  u n d e r  refrigera- 
t ion ,  owing to c rys ta l l iza t ion .  There  is, however ,  in the  
p a t e n t  l i t e ra ture  a specif ic  app l ica t ion  of h y d r o g e n a t e d  
rapeseed oil in the  m a n u f a c t u r e  of  food  dressings wi th  an 
oil phase in fact  c o n t a i n i n g  crysta l l ine  phases  (23) :  Solid 
fats (2-8%) are me l t ed  wi th  l iquid oil (92-98%),  mixed  wi th  
the  aqueous  phase,  and chilled. The  solid fat  po r t ion ,  wi th  
iodine  value less t han  12, consis ts  of  a b lend  of  a so-called 
f i - tending fat  and h y d r o g e n a t e d  rapeseed  oil in p r o p o r t i o n s  
ranging f rom 1:4 to 4: 1. The express ion /3- tend ing  refers to  
the  p o l y m o r p h i c  fo rm tha t  is a t t a ined  af ter  t emper ing .  

Margarine 

A ma jo r  use of rapeseed oil in Europe  and  C a n a d a  has  
been  in margar ine .  D e p e n d i n g  on specif ic  p re requis i tes  
va ry ing  f rom c o u n t r y  to c o u n t r y  large i n t e r changeab i l i t y  
be tween  rapeseed oils in h y d r o g e n a t e d  or n o n h y d r o g e n a t e d  
form and o the r  oils, e.g., s oybean  oil, has  been  achieved 
f rom the  food  technolog ica l  p o i n t  of  view. Specif ic  p i lo t  
p l an t  work on margar ine  c o n t a i n i n g  rapeseed oils has been  
repor ted  by Zalewski  and K u m m e r o w  (24)  and the  applica- 

TABLE II 

Results of Yellow Layer Cake Test With 5% Suspensions Hydrogenated Fats in Cottonseed Oil (33) 

With emulsifier With 1.2% Myverol 18:00 emulsifier a 

Type of Batter, Cake, Texture of Batter, Cake, Texture of 
hydrogenated fat IV vol. cc/g vol. cc. cake vol, cc/g vol. cc. cake 

None -- 0.98 1000 Hard 0.90 1000 Hard 
Soybean oil 1 0.96 1000 Medium hard 0.96 1060 Hard 
Cottonseed oil 1 0.94 1080 Medium hard 1.03 1155 Medium hard 
Palm oil 2 1.05 1080 Medium hard 0.93 1155 Medium hard 
Herring oil 2 0.89 1055 Medium hard . . . . . . . . .  
Lard 7 0.94 1100 Medium hard 0.85 1000 Medium hard 
Rapeseed oil 1 1.01 1045 Medium soft 1.31 1165 Soft 
Mustaru seed oil 1 1.15 1120 Soft 1.38 1210 Soft 
Plastic shortening -- 1.23 1210 Soft 1.23 1210 Soft 

aDistilled saturated monoglycerides. 
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t ion of  transesterif ications has been repor ted  by these 
authors and others  (25,26,27,28,29) .  A specific use of  
highly hydrogena ted  rapeseed oil, i.e., wi th  iodine  values 
below 30, and preferent ia l ly  below 10, in retarding the 
oiling-off of  margarine is claimed by Selden (30): Small 
quanti t ies  of  hydrogena ted  rapeseed oil (0.2-2.5%) in the 
formulae are repor ted  to  reduce the oiling-off t endency  
considerably,  wi thou t  t oo  m u c h  adverse inf luence on the 
eating qual i ty .  

Repor ts  on flavor evaluations of  margarine are scarce in 
the l i terature.  In  a Canadian evaluat ion (12) rapeseed oil 
margarines were compared  favorably wi th  soybean oil 
margarines. 

Shortenings or Compound Cooking Fats 

Also in this case mos t  of  the reports  in the l i terature 
emerge f rom Canada (2,3) and only in some specific cases, 
such as puf f  pastries, are deviations in pe r fo rmance  com- 
pared to shortenings f rom other  types of  fats established. 

As repor ted  above, Tremazi  et  al. (19) compared  the 
tempera ture  ranges wi th in  which hydrogena ted  rapeseed 
oils and co t tonseed  oils could be expec ted  to  be plastic, t t  
was stated that  at comparab le  iodine values hydrogena ted  
rapeseed oil shows a b roader  range of plast ici ty than 
hydrogenated  co t tonseed  oil. This effect  is fur ther  elabo- 
rated in the pa ten t  l i terature by adding highly hydrogen-  
ated rapeseed oil as a plast icizer to fat blends in tended  to 
be used for shor tening (31). 

Besides being useful in providing an increased range of  
tempera ture  at which the products  remain plastic, hydro-  
genated rapeseed oil is also repor ted  to have favorable 
aerating propert ies  in baking applications where this is 
desirable, e.g., in cake ba t te r  mixing operat ions  where fat 
and sugar are first beaten  (32). This effect  was studied in 
detail by Linteris and Thompson  (33) in their  work  wi th  
fluid shor tening deve lopment .  Fo r  comparison some results 
with 5% suspensions of  a number  of  highly hydrogena ted  
fats and oils in co t tonseed  oil, obtained by a standard 
yel low layer cake pe r fo rmance  test, are given in Table  II. I t  
may  be seen that  even wi thou t  the addi t ion of  emulsifier,  
which is c o m m o n  pract ice in aerating shortenings and 
margarines, the Cruciferae oils hydrogenated  to low iodine 
values gave fair ba t ter  and cake volumes.  When emulsif ier  
was added these 5% suspensions were comple te ly  satisfac- 
tory,  in contrast  to the o ther  fats investigated. The authors  
fur ther  conclude that  fractions made from rapeseed and 
mustard seed oils and certain peanut  oil f ract ions possess 
the proper t ies  desired for the p roduc t ion  o f  a fluid 
shortening having aerating propert ies.  The glycerides indica- 
ted to be especially effect ive in this respect  were o f  the 
behenyldis tear in  and behenyl-s tearyl-palmit in  types. How- 
ever the hydrogena ted  rapeseed oil, iodine value 1, was 
almost  as effect ive as the tr igiyceride fract ions used. It  is 
interest ing to no te  that  no  correlat ion was found  be tween  
the po lymorph ic  forms of  the solid phases and their  
aerat ion proper t ies  in the  systems investigated by  Linteris 
and Thompson  (33). 

It  has been a rather c o m m o n  opinion that  fats in the ~' 
form in general have a be t t e r  creaming ability than fats in 
the /3 form (34). In this work  (33) this was not  the case. 
When hydrogena ted  rapeseed oil was precipi ta ted f rom 
liquid co t tonseed  oil at 21 C (90 F), the solid phases were 
in the fl' form,  and when  precipi ta ted at 29 C (85 F) they 
were in the fl form. However  no  difference in aeration 
propert ies  was found.  

Other Food Uses 

Applicat ions  of  rapeseed oils have been repor ted  as 
confec t ionery  fats, af ter  hydrogena t ion  and fract ional  
crystal l izat ion in solvent (35,36),  and as ice cream coat ing 
fats (37). 

Future Uses 

The plant  breeding work  [see, e.g., Reference (4)] will in 
the future create Cruciferae oils that  are al tered bo th  with  
regard to major  and minor  const i tuents .  At  present  exten- 
sive food technological  evaluations of  Canbra oil with 
nearly 0% erucic acid is being pe r fo rmed  (38). Al though  the 
primary cause for developing Canbra oil was nutr i t ional ,  a 
consequence  was a less specific fa t ty  acid(and triglyceride) 
composi t ion  that  is more  like the  composi t ion  of  o ther  oils 
(soybean,  peanut) ,  no  doubt  having an effect  on the food 
technological  propert ies  of  the  oil. In appl icat ion this 
means that  the  exchangeabi l i ty  wi th  o ther  oils may  increase 
and, as a consequence ,  that  the specific crystal l izat ion and 
p l a s t i c i t y  p r o p e r t i e s  d i s c u s s e d  in  this review 
(19,20,30,31,32)  are lost. On the o ther  hand the  develop- 
ment  wi thin  plant  breeding, growing, handling and process- 
ing may be presumed to  improve  the flavor and oxidative 
stability of  the oils (39). 
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