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ABSTRACT 
The concentration of lead, copper, cadmium and 

zinc as determined by anodic stripping voltammetry 
and atomic absorption spectrophotometry in a series 
of rapeseed oils, meals, and seeds is reported. The 
metal content  of rapeseed seeds is not  influenced by 
growing area; however, the variety appears to affect 
the metal levels. In general, meals contain twice the 
heavy metal burden of the seeds. The partitioning of 
metals between meals and oils heavily favors the 
meals except for lead where the distribution is 
approximately two to one. 

determined by anodic stripping voltammetry. The pH of 
the digested samples was adjusted to 4.5 by addition of 
NH4OH and acetate buffer; 1 ml of 100 ppm Ga solution 
was also added. The solution was diluted to 25 ml and 
transferred to a polarographic cell. 

Oils were analyzed by atomic absorption spectrophoto- 
meter. The digested samples were diluted to 10 ml, and Cd, 
Pb and Cu were measured by injecting 10/al aliquots into 
an electrothermal atomizer coupled to the spec- 
trophotometer.  Zinc was determined from the same 10 ml 
sample by injection into an air/acetylene flame. 

In both methods of analysis, the metal levels were 
quantified by the method of standard additions. 

INTRODUCTION 
In a recent report, we documented the trace metal 

content  of a typical commercial marine oil and the effect of 
pilot-plant processing upon the metal levels (1). Metals such 
as lead and cadmium were of particular interest because of 
their toxicity and their link to coronary heart disease and 
hypertension (2). 

As a continuation of this work, a series of rapeseed 
products have been analyzed for zinc, cadmium, copper and 
lead. The present study describes the influence of rapeseed 
type and growing area on the metal content  of seeds, oils 
and meals. Furthermore,  the distribution of heavy metals 
between oils and meals is also shown. 

EXPERIMENTAL 

The reagents, instrumentat ion,  stock,  solutions and 
methods of analysis have been described previously (1), and 
only a brief outline of the procedures is given here. One- 
half gram of oils, meals and seeds was digested under  reflux 
in Kjeldahl flasks with 6 ml HNO 3 and 2 ml HC104 and 
subsequently heated to fumes of HC 104. 

The metal concentrations in the seeds and meals were 

RESULTS 
The metal content  of the seeds, meals and oils is 

presented in Tables I, II and III, respectively. The error 
limits represent 95% confidence limits based on at least 
three determinations. The detection limits are based on a 
signal equal to twice the baseline noise and typical dilutions 
and sample size. 

The Midas seeds from Saskatoon arrived with a dust or 
dirt coating. This dirt was found to contain a high concen- 
tration of metals (Zinc 16 ppm, Lead 10 ppm, Cadmium 
0.6 ppm and Copper 16 ppm), and the seeds were, there- 
fore, placed in a Buchner funnel, washed with methanol 
and air-dried prior to analysis. 

Table III also contains the results of analysis of a corn 
oil and a peanut oil. These oils were studied to provide 
references for the rapeseed oils. 

DISCUSSION 
The results of Table I suggest that the growing area does 

not influence the metal levels in the seeds of the Tower 
variety. However, different varieties appear to have dif- 
ferent metal contents; e.g., the Span and Midas varieties 

T A B L E  I 

Metal  C o n t e n t  o f  Seeds  

Sample  and source Zinc 

Metal  levels ( p p m )  

Lead C a d m i u m  C o p p e r  

T o w e r  -- C.S.P. Foods ,  A l t o n a  
T o w e r  -- C o o p  Rape  Test ,  S a s ka toon  
Span  -- C o o p  Rape  Test ,  S a s ka toon  
Midas -- C o o p  Rape  Test ,  S a s ka toon  

3 0 . 3 •  0 . 3 8 •  0 . 0 3 •  
2 9 . 8 •  0 . 4 8 •  0 . 0 4 •  
2 2 . 7 •  0 . 7 3 •  0 . 1 4 •  
2 4 . 6 •  0 . 4 5 •  0 . 1 6 •  

2 . 6 •  
2 . 5 •  
2 . 6 •  
2 . 1 •  

T A B L E  lI  

Metal  C o n t e n t  o f  Meals 

S a m p l e  and  source Zinc 

Metal  levels ( p p m )  

Lead C a d m i u m  C o p p e r  

Tower  - C.S.P. Foods ,  A l t o n a  
Span  -- C a n b r a  Foods, Lethbridge 
Midas -- C.S.P. Foods ,  S a s ka toon  
Midas -- C.S.P. Foods ,  N ipa win  

5 6 . 4 •  0 . 5 3 •  0 . 1 0 •  
6 2 . 7 •  0 . 2 7 •  0 . 1 3 •  
5 6 . 0 •  0 . 6 5 •  Bdl a 
7 3 . 0 •  0 . 4 7 •  0 . 0 5 •  

4 . 6 •  
3 . 8 •  
3 . 6 •  
3 . 8 •  

aBdl  = b e l o w  detect ion  limit ( < 0 . 0 2  ppm) .  
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TABLE III 

Metal Content of Oils 

999  

Sample and source 

Metal levels (ppm) 

Z.inc Lead Cadmium Copper 

Crude tower - C.S.P. Foods, Aitona 2.4 + 0.4 
Deodorized tower - C.S.P. Foods, Altona Bdl a 
Crude tower - C.S.P. Foods, Nipawin 1.0 -+ 0.2 
Crude tower - received spring, 1975 

(source unknown) 3.6 + 0.4 
Refined tower - received spring, 1975 

(source unknown) 1.1 -+ 0.2 
Degummed lear - C.S.P. Foods, Saskatoon 2.1 -+ 0.3 
Crude span - Canbra Foods, Letbbridge 2.9 -+ 0.5 
Corn oil -- Mazola brand, lot No. 0586 Ball 
Peanut oil - Planter's brand, lot No. R3612 Ball 

0.24 + 0.02 Bdl a Bdl 
0.07 + 0.02 Bdl Bdl 
0.06 + 0.02 Bdl Bdl 

0.22 + 0.02 Bdl Bdl 

Bdl Bdl Bdl 
Bdl Bdl Bdl 
Bdl Bdl Bdl 
Bdl Bdl Bdl 
Bdl Bdl Bdl 

aBdl = below detection limit (<0.05 ppm Cu, <0.005 ppm Cd, <0.02 ppm Pb, <0.8 ppm Zn). 

c o n t a i n  m o r e  c a d m i u m  t h a n  the  T o w e r  var ie ty ,  and  Span  
also con t a in s  m o r e  lead t h a n  the  o the r s .  I t  is r ecogn ized ,  
however ,  t h a t  conc lus ions  d r a w n  o n  such  a l imi ted  sampl ing  
are s o m e w h a t  specula t ive .  This  is c o n f i r m e d  w h e n  t he  m e t a l  
c o n t e n t  of  t he  meals  is cons ide red ;  e.g., t h e  Midas mea l  
f r o m  S a s k a t o o n  ha s  t h e  lowes t  c a d m i u m  c o n t e n t .  

The  meals  are en r i ched  in m e t a l s  as c o m p a r e d  to  t he  
seeds b y  an  average f ac to r  of  two  based  on  t he  resu l t s  of  
t he  T o w e r  var ie ty  samples  f rom Al tona .  In general ,  t h e  z inc 
c o n t e n t  of  all t h e  mea ls  is in  a g r e e m e n t  w i t h  t h e  levels 
r e p o r t e d  b y  Blair  & ScougaU (3 ) ;  howeve r ,  t h e  coppe r  
values  are a p p r o x i m a t e l y  ha l f  theirs .  T h e y  did n o t  r e p o r t  
levels for  c a d m i u m  and  lead. 

T h e  values  in  T a b l e  III  d e m o n s t r a t e  t h a t  all t h e  oils are 
o f  a h igh  qua l i t y  w i th  respec t  to  t he i r  levels o f  c a d m i u m  
and  copper ,  and  t h e  on ly  samples  t h a t  do n o t  m e e t  t h e  
Codex  s t anda rds  (4)  are t w o  o f  t he  c rude  T o w e r  oils w h i c h  
c o n t a i n  grea te r  t h a n  0,1 p p m  lead. Process ing  t h e  c rude  oils 
lowered  t h e  m e t a l  c o n t e n t  to  t he  values  t h a t  sat isfy t he  
C o d e x  r equ i r emen t s .  The  m e t a l  c o n t e n t  o f  he r r ing  oils also 
decreased  u p o n  process ing  (1).  B o t h  t he  co rn  and  p e a n u t  
oils had  b e e n  re f ined  and  the i r  m e t a l  c o n t e n t  was negligible.  
V a n  A. T h o m a s  has  r e p o r t e d  (5)  levels of  lead and  c a d m i u m  
in several c rude  oils: s o y b e a n  oil, 0 .08  p p m  lead and  0 .008  
p p m  c a d m i u m ;  s u n f l o w e r  oil, 0 . 10  p p m  lead and  0 .007  
p p m  c a d m i u m .  T h e  values r e p o r t e d  here  are in a g r e e m e n t  
w i t h  t h o s e  values.  

The  ra t ios  of  t h e  levels of  t he  me ta l s  in  t h e  mea l  to  t h o s e  
in t he  oil are a p p r o x i m a t e l y  t he  same for  b o t h  t he  Span  
mea l  and  oi l  f r o m  L e t h b r i d g e  and  t h e  T o w e r  mea l  a n d  oi l  
f r o m  Al tona .  This  resul t  suggests t h a t  me ta l s  are p a r t i t i o n e d  

b e t w e e n  t h e  p r o t e i n  and  oil  f r a c t i o n s  to  t h e  same e x t e n t  
i n d e p e n d e n t  of  t he  t y p e  o f  rapeseed .  However ,  t h e  r a t ios  
vary  m a r k e d l y  f r o m  m e t a l  to  m e t a l :  in t he  case o f  t h e  
T o w e r  var ie ty  mea l  and  oil  f r o m  A l t o n a ,  t he  r a t io  o f  t h e  
m e t a l  c o n c e n t r a t i o n  in t h e  mea l  to  t h a t  in  t he  oil  equa l s  24 
fo r  zinc,  2 fo r  lead,  g rea te r  t h a n  20  for  c a d m i u m  and  
g rea te r  t h a n  92 for  copper .  

I f  it is a s sumed  t h a t  seeds  f r o m  t h e  T o w e r  va r i e ty  are 
50% p r o t e i n  and  50% oil an  e r ror  o f  ca. 13% (6)  - t h e n  t h e  
average o f  t h e  m e t a l  levels o f  t h e  A l t o n a  mea l  (Tab le  II)  
and  c r u d e  oil (Tab le  I I I )  shou ld  b e  e q u a l  t o  t h e  obse rved  
values for  t he  c o r r e s p o n d i n g  seed (Tab le  I). In fact ,  t h e  
a g r e e m e n t  is qu i t e  good ,  i n d i c a t i n g  t h a t  t h e  ana ly t i ca l  
r esu l t s  are c o n s i s t e n t  a n d  t h a t  a m e t a l  c o n t a m i n a t i o n  has  
n o t  b e e n  i n t r o d u c e d  in p repa r ing  t he  mea l  and  oil. 

ACKNOWLEDGMENT 

The Rapeseed Association of Canada gave financial support to this 
work. 

REFERENCES 

1. Elson E.M., and R.G. Ackman, JAOCS 55:616 (1978). 
2. Bierenbaum, M.L., A.I. Fleisehman, J. Dun, and J. Arnold, 

Lancet 1008 (May 3, 1975). 
3. Blair, R., and R.K. Scougall, Feedstuffs 26 (Feb 10, 1975). 
4. Joint FAO/WHO Food Standards Programme, Codex Ali- 

mentarius Commission, Recommended International Standard 
for Edible Rapeseed Oil, 1969. 

5. Thomas, V.A., Fette, Seifen, Anstriehm. 78:141 (1976). 
6. Rapeseed Association of Canada, Rapeseed 33:17 (April, 

1974). 

[Rece ived  May 1, 1979]  


