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T E C H N I C A L  I 

A New Variety of Low-Linolenic Rapeseed Oil; Characteristics and 
Room-Odor Tests 
A. Pr6v6t', J.L. Perrin, G. Laclaverie, Ph. Auge and J.L. Coustllle 
Institut des Corps Gras, rue Monge, Parc Inclustriel, 33600 PESSAC, France 

Two Canadian  r a p e s e e d  oils ,  "Westar" and "low- 
l inolenic",  suppl ied  by the  Canola  Counci l  w e r e  stud- 
ied and compared  wi th  a French  rapeseed .  The l inolen-  
ic acid c o n t e n t  o f  the  low- l ino len ic  variety  is  about  3%. 
This  drop in the  C18-3 is  c o m p l e t e l y  c o m p e n s a t e d  for 
by an i n c r e a s e  in the  C18:2. Seventy- two percent  o f  the  
tr ig lycer ides  with  at l e a s t  one  l ino len ic  chain disap- 
peared.  A s trong  i n c r e a s e  in the  OOL and OLL w a s  
o b s e r v e d .  The  room-odor  t e s t s  s h o w e d  that  t h e  "low- 
l ino lenic"  had a s ign i f i cant ly  h igher  odor  score  than  
the  French  r a p e s e e d  and the  "Westar ' ,  both  o f  t h e s e  
be ing  very  s imilar.  A fruity odor  d o m i n a t e d  in the  
"low- l inolenic",  and  the  f i shy  painty  o d o r s  w e r e  par- 
t icuiarly  reduced .  

When used in deep fat frying, rapeseed oil and soybean oil 
give off an odor in the kitchen which is perceived to be 
unpleasant  by the French homeowner, who is accus- 
tomed to peanut  or sunflower oils. In 1981 and 1982, 
comparative room odor tests showed that  fmhy and 
painty odors were probably due to linolenic acid contents 
being between 6-10% (results presented at the 76th AOCS 
meeting, Philadelphia, May, 1985). It is well known that  
France, due to its legislation (1), is the only country  in the 
world to exclude oils with more than 2% of linolenic acid 
for deep-fat frying, thus adaptat ion for these oils' use was 
not possible as in other countries. In 1983 and 1984 we 
showed that  the addition of 2-5% of linolenic acid to sun- 
flower fatty acids did not seem to have a noticeable influ- 
ence on the room odor tests. In addition, the interesteri- 
fled product  of sunflower oil and trilinolenin was not 
considered to have a bad odor in room odor tests. In 
Canada, a genetic modification or rapeseed led to a "low- 
linolenic" spring variety. As the Canola Council had about 
300 kg of "low-linolenic" rapeseed oil at their disposal at 
the end of 1986, we were interested in studying the prop- 
erties of this oil. The Centre d'Etudes Techniques Inter- 
professionnel des Oldagineux Metropolitains (CETIOM) 
asked us to determine its composition and to carry out 
comparative room odor tests. 

MATERIALS AND METHODS 

Materials. Two samples (about 25 kg each) of neutral- 
ized, bleached rapeseed oils from "Westar" and "low- 
linolenic" varieties were provided by the Canola Council. 
The neutralized, bleached, French winter rapeseed oil 
from "Bienvenu" variety was provided by Lesieur Compa- 
ny (Boulogne Billancourt, France). 

Pilotplant deodorization (2). The oils (2,500 ml each) 
were deodorized in a 3-liter stainless steelvessel equipped 
with a s team generator, a cryostat-condenser (-30~ 
and a vacuum pump. The conditions were as follows: 

steam was injected at the rate of 4 g per 100 g of oil per 
hour under a reduced pressure of 1.5 mm Hg during 3.5 hr 
at 210~ + 1.5 hr at 180~ Immediately after deodoriza- 

tion, the oils were cooled at room temperature with nitro- 
gen. They were then stored at -18~ under nitrogen. 

Percolation through silica gel. Bleached French rape- 
seed and "low-linolenic" rapeseed were percolated 
through silica gel in a column (ID = 7 cm) filled to a height 
of 52 cm with 1 kg of silica gel, 70-230 mesh. The non- 
diluted oil was percolated under a reduced pressure at a 
flow rate of 0.4-0.5 1/hr. The oils were deodorized, as 
above, after treatment.  

Fatty acid analysis by gas liquid chromatography 
(GLC) (3). Methyl esters were prepared by interesterifi- 
cation with sodium methoxide according to NF T 60-233 
procedure. One pl of the hexane extract  was injected 
onto a laboratory-made glass capillary column (L = 30 m; 
ID = 0.4 mm; Carbowax 20M, film thickness 0.2 pm), 
through a splitter ( i / i 0 0 )  in a DELSI Model DI 700 gas 
chromatograph (92600, Suresnes, France) equipped with 
a FID. The injection port  and the detector were operated 
at 200~ while the column temperature  was maintained 
at 180~ The inlet pressure of the hydrogen carrier gas 
was 0.4 bar. The fatty acid identification was done by 
equivalent chain length (ECL). 

Triglycerides analysis by high performance liquid 
chromatography (HPLC) (4,5). Triglycerides were ana- 
lyzed on a Varian model 5500 (Varian Associates, Palo 
Alto, CA) ternary gradient HPLC equipped with a Rheo- 
dyne injection valve 7125 (10 #l loop), two columns (Su- 
perspher 10 CH 18 super, L = 250 mm, ID = 4 mm Merck, 
Darmstadt,  Federal Republic of Germany) were linked in 
series with a zero dead volume union (Merck, ref. 15731); 
a Laser Light Scattering Detector (Varex, Rockville, MD) 
model L/LSD; and a Varian Vista 402 integrator. The fol- 
lowing linear solvent gradient was used: acetoni- 
trile:dichloromethane:acetone, from 80:15:5 to 20:60:20 
in 60 minutes. Flow rate was 1 ml/min. The detector was 
used with a 1/5 split ratio (200 pl/min inlet flow rate), 2 
l / rain CO2 flow rate, and the evaporating tube was oper- 
ated at 50~ The identification of triglycerides species 
was done according to their partition number and a 
home-made, basic program (5). 

Quality assessment. Ultra-violet spectra of oil samples 
were obtained on a Beckman (Fullerton, CA) spectrome- 
ter model DU 70 equipped with a Hewlett-Packard x /y  
char t  recorder model Color pro 7440 A. Determinations 
of the Peroxide Value were done according to the IUPAC 
method 2.501 (6). 

The room odor tests: Equipment, materials and sample 
preTaration. The equipment was chosen in order to re- 
produce domestic frying conditions (7-9). The potatoes 
were of the "bintjes" variety and were cut into standard- 
ized pieces of one centimeter square and five to six cen- 
timeters long. In a 40-cubic meter room, 180 grams of 
potatoes were fried at 180~ for 5 min, plus dripping, plus 
1 rain of second frying. The surface (dm 2) to weight (kg) 
ratio of the frying bath was two. Eight fryings were con- 
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d u c t e d  wi th  each  oil over  a t w o - d a y  per iod ;  t h e  p a n e l  
e v a l u a t e d  the  r o o m  o d o r  t h r e e  t imes:  for  t he  first,  t he  
fou r th  a n d  the  e igh th  frying. 

Evaluation. E a c h  m e m b e r  of  t he  p a n e l  was  f i rs t  a s k e d  
to  d e t e r m i n e  the  overa l l  s t r e n g t h  of  o d o r  as  a p o i n t  on an  
in t ens i ty  con t i nuum;  ce r t a i n  sco res  we re  given a defini-  
t ion  of  t he  o d o r  in t he  room;  it was,  of  course ,  poss ib le  to  
give i n t e r m e d i a t e  sco res  (7-9).  The  sco res  were:  10 - -U n-  
no t i ceab le  f rying odor ;  8 - - s l i g h t  f rying odor ,  a c c e p t a b l e  
a t  home;  6 - - d i s t i n c t  odor ,  a c c e p t a b l e  outs ide;  4 - - p o o r  
odor ;  2 - - v e r y  p o o r  a n d  repu l s ive  odor .  The  o d o r  of  t h e  
f i rs t  f rying wi th  p e a n u t  oil ( f rom Niger ia)  was  given a 
r e f e rence  score  o f  e ight  on  t h e  in t ens i ty  con t i nuum.  Sec- 
ondly,  t he  p a n e l  m e m b e r s  we re  a s k e d  to  d e t e r m i n e  w h a t  
c h a r a c t e r i s t i c  o d o r s  t h e y  h a d  pe rce ived  us ing a list  of  
o d o r  desc r ip t ions ,  a n d  to  r a t e  t he  i n t ens i ty  as  nil, sl ight,  
m o d e r a t e  o r  s t rong.  The  list  of  poss ib le  c h a r a c t e r i s t i c s  
used  was:  n u t t y  swee t  frui ty,  g r a s s y  beany,  b u t t e r y  hydro -  
g e n a t e d  ta l low,  b u r n t  ac r id  p u n g e n t  ranc id ,  p a i n t y  plas-  
t ic  fmhy. The p a n e l  was  t r a i n e d  before  t h e  t e s t s  to  d e t e c t  
t he se  d i f fe ren t  odors .  

Interpretation. The overa l l  s t r e n g t h  of  o d o r  was  given 
by  the  m e a n  score  o b t a i n e d  f rom all the  m a r k s  a t t r i b u t e d  
by  the  p a n e l  m e m b e r s  (7-9). The in t ens i ty  of  t he  o d o r  
c h a r a c t e r i s t i c  was  quan t i f i ed  by  m e a n s  of  f ac to r s  cor res -  
p o n d i n g  to  t he  p e r c e p t i o n s ,  i.e., 0 for  none,  1 for  weak,  2 
for  m o d e r a t e  a n d  3 for  s t rong.  The o d o r  c h a r a c t e r i s t i c s  
we re  then  g r o u p e d  in twos  o r  t h r ee s  in o r d e r  to  b r ing  o u t  
t he  specif ic  de fec t s  of  h e a t e d  oils. The c h a r a c t e r i s t i c s  nu t -  
ty, swee t  or  f ru i ty  were  left  on the i r  own a n d  were  cons id-  
e r ed  as  a qua l i ty  for  t h e  t e s t e d  oils. Cons ide r ing  t h a t  t h e  
n u m b e r  of  t he  p a n e l  m e m b e r s  d i f fered  b e t w e e n  g roups  of  
10 to  25, t h e  s u m  of  t he  c h a r a c t e r i s t i c  in tens i t i e s  was  
b a l a n c e d  a c c o r d i n g  to  t he  rea l  n u m b e r  of  p a r t i c i p a n t s  
a n d  a d j u s t e d  to  10. The sco res  we re  given by  the  Pessac  
ITERG-CETIOM panel ,  wh ich  was  m a d e  up  of  a b o u t  20 
people ;  th is  is no t ab l e  b e c a u s e  t he  m a x i m u m  poss ib le  
n u m b e r  was  25. The p a n e l  was  t r a i n e d  aga in  before  t h e  
e x p e r i m e n t s .  

RESULTS AND DISCUSSION 

Fatty acid composition. The f a t t y  ac id  compos i t i on  of  t h e  
F r e n c h  a n d  the  two  C a n a d i a n  r a p e s e e d  oils a r e  given in 

Table 1. In  c o m p a r i s o n ,  t he  f a t t y  ac id  c o m p o s i t i o n  ( m e a n  
va lues )  of  p e a n u t  oils f rom Af r i ca  a n d  S o u t h  A m e r i c a  a r e  
also given. There  a r e  severa l  no t a b l e  po in t s  here.  Firs t ,  t he  
"low-linolenic" r a p e s e e d  l inolenic  ac id  c o n t e n t  is 3.1%. 
C o m p a r e d  to  t h e  "Westar" r a p e s e e d  (C18:3 = 11.3%), th is  
r e p r e s e n t s  a d r o p  of  a b o u t  72%. C o m p a r e d  wi th  t he  
F r e n c h  r a p e s e e d  (C18:3 = 7.3%), t he  d r o p  is 58%. Second,  
th is  r e d u c t i o n  has  r e p e r c u s s i o n s  on ly  on the  l inolenic  
ac id  c o n t e n t - - t h e  d e c r e a s e  in t he  C18:3 is 8.2% abso lu t e  
value;  t he  i nc rea se  in t he  C18:2 is 8% abso lu t e  value.  Third,  
t he  e ruc ic  ac id  c o n t e n t  of  t h e  "low-linolenic" is ve ry  low 
( ~  0.05%). And,  finally, by  c o m p a r i s o n  wi th  t he  p e a n u t  
otis, the  "low-linolenic" has  a l inolenic  ac id  c o n t e n t  
(28.6%) rang ing  f rom Af r i can  oil (21.4%) to S o u t h  A m e r -  
ican oil (37.9%); a l inolenic  ac id  c o n t e n t  (3.1%) ha l fway  
be tw e e n  p e a n u t  (0.1%) a n d  F r e n c h  r a p e s e e d  (7.3%); a n d  
less C16, C20, C22 or  C24. 

Triglycerides. Trig lycer ide  c o m p o s i t i o n s  a r e  given in 
Table 2. The  t o t a l  p e r c e n t a g e  of  t he  t r ig lyce r ides  hav ing  
one  or  two l inolenic  cha ins  (LLnLn,  LLLn, OLnLn, PLLn, 
OOLn, POLn)  is as  follows: F r e n c h  r a p e s e e d ,  17%; "West- 
a t ' ,  28.2%; a n d  "low-l inolenic ' ,  8%. Thus,  in re la t ive  values ,  
72% of  t he  t r ig lycer ides  having  one  o r  two  l inolenic  ac id  
cha in s  d i s a p p e a r e d ,  when  we  c o m p a r e  t h e  "Westar" a n d  
the  "low-l inolenic ' .  This va lue  is a b o u t  50% for t he  F r e n c h  
r a p e s e e d  in c o m p a r i s o n  wi th  t he  " low-l inolenic ' .  The  
h e a v y  inc reases  in OLL a n d  OOL in the  "low-linolenic" 
r a p e s e e d  a re  not iceable .  

Quality assessment. The p e r o x i d e  va lue  of  t he  oils re- 
ce ived f rom C a n a d a  as  n e u t r a l i z e d  a n d  b l e a c h e d  oils 
were:  "Westar," 30- 31.8 meq/kg ;  a n d  "low-l inolenic ' ,  58.6- 
59.4 meq /kg .  These  oils s h o w e d  a high level of  p e r o x i d a -  
t ion d u e  to  t he i r  s t o r a g e  in C a n a d a  for  18 m o n t h s  a t  r o o m  
t e m p e r a t u r e .  

Percolation through silica. The c h a r a c t e r i s t i c s  in t h e  
visible a n d  the  UV a r e a s  a r e  given in Table 3. The  pe rco l a -  
t ion t h r o u g h  the  s i l ica  gel co lumn  i m p r o v e d  the  co lor  by  a 
f a c t o r  of  three .  The UV a b s o r b e n c i e s  were  also improved ,  
b u t  t he  i m p r o v e m e n t  is ma in ly  m a r k e d  for t he  "low- 
l inolenic ' ,  due  to  i ts high level of  p e r o x i d a t i o n .  Af t e r  p i lo t  
p l a n t  deodo r i za t i on ,  t h e  p e r o x i d e  va lues  we re  obv ious ly  
nil. 

Room o d o r  tests. The  m e a n  sco res  ( t r u e  m e a n  va lue  a t  
p robab i l i t y  level 95%) a p p e a r  in F igure  1. The  d i spe r s i on  

TABLE 1 

Fatty Acid Composi t ion o f  the Rapeseed  Oil and Two Peanut  Oils  (Weight  Percent )  

Rapeseed  P e a n u t  

F a t t y  ac ids  "Low South  
F rench  "Westar" Linolenic" Afr ican A m e r i c a n  

16:0 5.3 3.7 3.9 10.3 11.2 
16:1 0.3 0.2 0.2 0.07 tr a 
18:0 2.0 1.6 1.7 3.7 3.3 
18:1 60.9 58.6 59.4 56.6 38.7 
18:2 20.9 20.7 28.6 21.4 37.9 
18:3 7.3 11.3 3.1 ~ 0.1 0.1 
20:0 0.6 0.6 0.7 1.7 1.7 
20:1 1.4 1.4 1.5 1.2 1.3 
22:0 0.4 0.3 0.5 3.1 3.9 
22:1 0.4 0.5 ~ 0.05 tr a tr a 
24:0 --  - -  - -  1.5 1.6 
N.I. 0.5 1.1 0.4 --  - -  

atr = Trace. 
bN.I. = Not identif ied.  
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TABLE 2 

T r i g l y c e r i d e s  S p e c i e s  o f  t h e  R a p e s e e d  Oi l s  ( W e i g h t  P e r c e n t )  

Triglycerides F r ench  "Westar" "Low-linolenic" 
species  w % w % w % 

LLnL - -  0.7 - -  
LLLn 0.8 1.3 0.6 
OLnLn 0,7 2,9 - -  
LLL 2.2 1.1 3.1 
OLLn 4.7 9.2 3.0 
PLLn 1,0 0.9 0.3 
OLL 9.1 9.2 15.6 
OOLn 8.2 11.5 3.6 
PLL 2.0 1.4 1.8 
POLn 1,6 1.7 0.5 
OOL 22.9 19.8 27.6 
POL 6,7 4.6 5.4 
OLGa 1.7 1.2 1.8 
0OO 26.1 23.9 24.3 
StOL 2.1 1.8 2.2 
PO0  6.3 4.2 4.6 
PPO 1.7 1.3 1.6 
S tO0 2,1 2.0 2.1 
N.J. - -  1.3 1.9 

Abbreviat ions:  Ln = linolenic acid; L = linoieic acid; 0 = oleic acid; P = 
palm• acid; St = s tear ic  acid; Ga = gadoleic acid; N.I. = no t  ident i f ied  

ROOM ODOR 
CHARACTERISTIC ODORS INTENSITIES 

Intensity 
5 =  

(~) FRENCH RAPFREED 

~0 
FRYING 1 F R Y I N G  4 F R Y I N G  8 

- -  F ru i t y  ~ Graeey .be lny  ~ But te ry ,hydro , ta l low 

bul ' .  t ,ecr Id,rsnr m paint  y .p l~enr  

ROOM ODOR 
CHARACTERISTIC ODORS INTENSITIES 

TABLE 3 

S p e c t r a l  C h a r a c t e r i s t i c s  o f  t h e  Oi l s  A f t e r  P a s s i n g  T h r o u g h  Si l ica 
Gel  C o l u m n  

F rench  r a p e s e e d  "Low-linolenic" 

silica silica 
b leached  t r e a t ed  b leached  t r e a t ed  

E 420 n m  a 0.27 0.10 0.30 0.10 

E 232 n m  2.44 2.09 4.13 2.62 

E 270 n m  0.74 0.56 1.42 0.81 

aIn t he  visible region on t he  pu re  oil, 

R O O M  O D O R  
S C O R E  V E R S U S  N U M B E R  OF F R Y I N G S  

Score ( /10)  
lO 

FRENCH 
RAPESEED 

8 

6 

2 

1 4 8 

WESTAR 

§ §  

L _ _  i E L 

4 8 4 
Number of frvinas 

"LOW SUNFLOWER 
LINOLENIC" 

1 4 8 

FIG.  1. R o o m  odor:. S c o r e s  o f  t h e  t h r e e  s t u d i e d  r e f i n e d  o i l s  com- 
p a r e d  w i t h  s u n f l o w e r .  T e s t s  a f t er  t h e  f i r s t ,  fourth  and  e i g h t h  
fry ing.  E a c h  bar  r e p r e s e n t s  M e a n  Va lue  -t- SEM ( s t a n d a r d  error  
m e a n  value;  p < 0.05;  n r a n g i n g  from 1 5 - 2 5 ) .  
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Intensity 

i (b) WESTAR j 

3 

o 
FRYING I FRYING 4 FRYING 8 

FTulty ~ Grseey .besny  ~ eu t te r y ,hy tbo , t l l l ow  

I ~  burnt , re:r id, rancid m pa ln t y .p las t l r  

ROOM ODOR 
CHARACTERISTIC ODORS INTENSITIES 

Intensity 

(c) "LOW LINOLENIC" ! L 
4 ~ ~ - ~  i : i  

3 ~. ~ ' i i =. 

, ~ ] i i  2 - ; j , : 

1 - i , i i ! i 

0 - ~ - ~ ~ ~  r.::::::: ' . 
F R Y I N G  1 F R Y I N G  4 F R Y I N G  8 

~--~ F r | l t y  .... ~ GreeOy,beany ~ But tery ,hydro . t l l l low 

bu ln t ,acr ld , r ln r  ~ ps l n t y , p l a l t l c , f l l h y  

FIG.  2. R o o m  order .  C h a r a c t e r i s t i c  o d o r s  in tens i ty :  ( a )  F r e n c h  
r a p e s e e d  off, ( b )  "Westar"  r a p e s e e d  oil; and  ( c )  "Low- l ino len ic"  
oil .  

o f  t h i s  m e a n  v a l u e  is  i n d i c a t e d  ( •  amt ,  w i t h  o m = m e a n  
s t a n d a r d  d e v i a t i o n  a n d  t = F i s h e r  p a r a m e t e r  v a l u e ) .  T h e  
d e v i a t i o n s  o f  t h e  m e a n  s c o r e s  w e r e  u s u a l l y  • 0 .5  t o  0 . 6  
p o i n t ,  R o o m  o d o r  t e s t s  ( e i g h t  f ry•  o v e r  a t w o - d a y  p e r i -  
o d  w i t h  s c o r e s  o n  t h e  f i r s t ,  f o u r t h  a n d  e i g h t h  f r y i n g )  w e r e  
c o n d u c t e d  t w i c e  f o r  t h e  F r e n c h  r a p e s e e d  a n d  f o r  t h e  
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"low-l inolenic ' ,  a l t hough  th is  was  no t  p r o v i d e d  for  in t he  
p r o c e d u r e .  

French rapeseed. The scores  were  a lways  be low a m e a n  
va lue  of  five f rom the  f i rs t  frying. At  t he  f o u r t h  frying, t he  
sco res  were  b e t w e e n  t h r e e  a n d  four.  A s l ight  i n c r e a s e  in 
t h e  scores  was  s o m e t i m e s  not iceable .  This conf i rms  the  
r e su l t s  t h a t  we have  o b t a i n e d  for  seven years .  

"Westar". The scores  a t  t h e  first,  f o u r t h  a n d  e igh th  
frying were  qui te  s imi la r  to  t hose  of  t he  F r e n c h  r apeseed .  

"Low-linolenic". The scores  o b t a i n e d  we re  s ignif icant-  
ly b e t t e r  t h a n  the  two o t h e r  r a p e s e e d  oils. A t  t he  f irst  
f rying t h e y  we re  i nc luded  be tween  six a n d  seven,  as  com-  
p a r e d  wi th  fou r  or  five. This d i f fe rence  p e r s i s t e d  a t  t he  
f o u r t h  a n d  the  e ighth  frying. These  scores  were  ve ry  close 
to t hose  o b t a i n e d  wi th  t he  sunf lower  oil. 

Oils percolated through si l ica gel. Pass ing  oil t h r o u g h  
s i l ica  gel d id  no t  improve  the  f lavor  sco res  s ignif icant ly.  

Characterist ic odors intensity.  The in t ens i t i e s  for  t h e  
first,  f o u r t h  a n d  e ighth  f ryings  can  be seen  in F igure  2. 

French rapeseed and  "Westar"  (Figs. 2a and 2b). The 
fishy p a i n t y  p la s t i c  odors ,  as  well  as  t h e  b u r n t  ac r id  r an -  
cid ones,  were  ve ry  heav i ly  p r e d o m i n a n t  f rom the  f irst  
frying. Tha t  is doub t l e s s  t he  r e a s o n  w h y  the  scores  we re  
be low the  m e a n  value.  These  u n p l e a s a n t  o d o r s  i n c r e a s e d  
du r ing  the  fryings, wh ich  bo th  e x p l a i n s  a n d  conf i rms  the  
d e c r e a s e  in t he  scores.  The f ru i ty  o d o r  j u d g e d  as  agree-  
able  was  u n i m p o r t a n t ,  a l t hough  a l i t t le  m o r e  m a r k e d  for  
t he  F r e n c h  r a p e s e e d  t h a n  for  t he  "Westar ' ,  a n d  wi th  a 
s l ight  i nc rea se  a t  t he  e igh th  frying, e x a c t l y  as  we h a d  
obse rved  r epea ted ly .  

"Low-linolenic " (Fig. 2c). The f ru i ty  o d o r  was  p r e d o m -  
inant ,  wh ich  is c o m p a r a b l e  wi th  w h a t  we h a d  p rev ious ly  
o b t a i n e d  for  t he  sunf lower  oil. The  ac r id  o d o r  c a m e  in 
s e c o n d  place,  while  the  f ishy o d o r  c a m e  in t h i r d  place.  A 
s e c o n d  ser ies  of  f ryings  ( s e c o n d  t e s t )  was  less in favor  of  
t h e  "low-linolenic". This cou ld  be a t t r i b u t e d  to  t h e  p a n e l  
b e c o m i n g  m o r e  cr i t ical ,  b e c a u s e  a s e c o n d  ser ies  of  f rying 
for  t he  F r e n c h  r a p e s e e d  s h o w e d  a t o t a l  absence  o f  f ru i ty  
o d o r  a t  t he  f o u r t h  a n d  e igh th  fryings. 

Oils percolated through sil ica gel. Conce rn ing  the  
F r e n c h  r a p e s e e d ,  no s igni f icant  d i f fe rence  cou ld  be ob- 
s e rved  a f t e r  p e r c o l a t i o n  t h r o u g h  s i l ica  gel. Fo r  t he  "low- 
l inolenic ' ,  t he  p a s s a g e  of  t he  oil t h r o u g h  s i l ica  gel in t he  
f irst  f rying c lea r ly  i m p r o v e d  the  i n t ens i ty  of  t he  f ru i ty  
o d o r  j u d g e d  as  agreeable ;  a n d  the  defec t s  b e c a m e  un im-  
p o r t a n t .  This behav io r  was  ve ry  l ikely due  to  t he  fac t  t h a t  

t he  or ig ina l  oil was  heavi ly  o x i d a t e d  a n d  t h a t  t he  single 
ref in ing could  no t  c o m p l e t e l y  e l imina te  t he  ox id i zed  com- 
pounds ;  while  e lu t ion  t h r o u g h  s i l ica  gel a l lowed the i r  
e l imina t ion .  This is c lea r ly  visible on the  UV spec t r a .  On 
the  o t h e r  hand ,  a t  t he  fou r th  a n d  e igh th  frying, t he  differ-  
ences  f rom the  or ig ina l  oil we re  no longer  s ignif icant .  
Therefore ,  the  C a n a d i a n  "low-linolenic" r a p e s e e d  oil wi th  
3.1% of  l inolenic ac id  has  a s igni f icant ly  b e t t e r  behav io r  in 
f ry ing t h a n  the  o t h e r  r a p e s e e d  oils; th is  behav io r  is ve ry  
c lose  to  t h a t  of  a sun f lower  oil. I t  a p p e a r s  t h a t  t he  a m o u n t  
of  l inolenic  ac id  is r e spons ib le  for  t he  good  of  b a d  r o o m  
o d o r  of  t he  r a p e s e e d  oil s ince  th i s  p a r a m e t e r  is t he  on ly  
var iable .  
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