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A B S T R A C T  

(~u.,t=:y r pro,grants have played J s;.gnificant role =:1 re 
habi l i t l t ing and :~ttintairtlng the i.mpoetartcr of ratpe't.ee,l :tnd ~L ~- 
produ~..ts. In I'.'urope. the p r o , : c ~ n g  of mdi~n t .~s  a.rtd Can:,,tian 
rapt-~ed r uniform ?tam utilization thro~g,h,aut ~ e  year 
w h;=ch in it.*etf eonrributr to intproving qua l i rv  [edig'entm* rape- 
seed ~ predo:ninantly of "ate hitch-yielding winter type. The 
F.uropean ~m'. mills !~a','e le.~ncd to. adapt t,r~ d;f t 'etenr in low er"uelc 
a,:!J s.eed charact,=ri~,tic,~ d~rit~g pr(x',.'ssing, l he  influcm:e ot dif 
Iereot condi t ioning and prc,-expr parameters, t,n the ch=rac- 
zeris,ics of expel:r and e:,tr~ction oil is ~pee iz l lv  receiving alters- 
tion. ~ l f u r  eornp(~nds,  pht.~phatMe content ,  color and xaalytic=d 
t~.xitlatit~n v,,tue~ are irnportamt criteria ror "..he .,'e,~ite,t refining 
t echn ique ,  which can ra t t~  from r me th txk  |o  ph, y~ical 
r~'fining, a,t,f the q~a~i~' ~f the full,'," tx'f'-mcd pr,~lact. While low 
c.'u,'ie :teitl rstpe.~e,t oil ear. ~ 'nerally 'he re,are:ca a~; an ',alternative 
,to soyal.xan oil. cryt.t',lliz.=tion .~h:lvior of hardened prt~'l'je:s can 
di,tfcr signiEcandy. 'which appears to be I funcrLon of fat ty acid 
ctm'~p('~iti.n. Pt~qe'et,.*, is al~* being rllll,.te ia upgrading meal quality, 
etprcial:y for applicatit,n ~n pt~i tO '  feed, b~" dt~'doping c~:tlv'~rs 
'w~:d'l gh,c(~,irtolate levels t~:lo~,u 1%. SLch ne~  ,,".,rietie,-might al~. 
( 'ontr ihute to reducing t~e prob:ev,: of fish.,," r t=:nt o|'~er,,tet'J ~ich 
s ~ n e  breed,: of : aym.  I.)eer*..'a.,,.ed rurl;en dr~radahility of r.~per, eed 
frye.at by trezmterlt  with formaldehyde may further irnprt'we ~xxi- 
I~ili~" of u~ .  Vadctu.~ establi~.hed mtd ;~otentiaJ quality atttitmte.r, f . r  
r=;~t-:~ee.t, meal and oil arc re,.'icwed. 

I N T R O D U C T I O N  

"I'ab:e I sh,.,ws rcb, i,)nal ar 'd to :a :  w~Md p : i t d u c t i o n  of 
, 'ape~eed.  expre , , sed  as oil.  Rape. ' ,eed oil n , ~  am, , c . t t s  t,~ 
ca. 15% ,'~f wtq' id ~ ' , rodt ;cuon ,>t" v e g e t a b l e  oils and fars.  

In Wes,.ert: ['~t~ropc :end C a n a d a ,  v i r t u ; d h '  a;I t he  r a p e s e e d  
oil p r t M u c e d  i', tff t he  l ow  erotic ae td  type .  I n d e e d .  r~. w.ts 
th i s  r e d u c r m n o f e r u e i c a c i d  a p h y s i o l o g i c a l l y  s u s p e c t  f a t t y  
:acid n'mlep, '  ',A.;~lt.h hel:~cd "~, r e s to re  r.hc re ;age  o f  ."ai'~est't'd. 

T:|'.'(" and  C a n a d i a n  r c g u l a t t o n s  s t t p u l a t e  a max:: l :a~ r  
o f  5% e ruc i r  ac id  irt ,~ils : n t c n d e d  ~'o he  u ~ d  for  e d i b l e  
~ u r p o s e L  a n d  ,mh" t a p e r e d  t : t ce t ing  rhts s~l t ' t ' i f tcat ion ts 
t ' l igl~le for  E k e  sui}sMv. 

"l ' r :~d!t ,on;dlv,  m o s t  l ' . 'vrt~pean c o . n t r i c s  g r o w  ~ m t e r  
v.lr:er~e,. ( : = n a d , a n  , a p e s e e d  ~s o f  the  u ~ m m e r  o..,pe (/3. 
,mpus a n d  B carnpestres to  a l m o s t  e q u a i  p a r t s )  b e c a u s e  o f  
t he  p reva f l : ng  cl i r : ta : lc  r  S w e d e n  a,td D c n : n a r k  
~ccupy art i n t e r :v . cd : a t c  p o s i t r o n .  In tha t  t h e y  l:ro~, b o t h  
w i n w r  and  ~JtlHTICF ~ar ie i ies .  

I ' u r I w e a n  ,~il  mi l l s  nov .  p r o c e s s  | '~)rh i n d i g e n o u s  and  
C a n a d i a n  r: tpe~eed tk r (>ugh ,m:  t he  year .  T h e  re~u l t ing  
co : ' t t i nu i ry  in i ' a ~ e ~ e d  h a n d l i n g  and  prt~cessirtp, t-a~. in i tself ,  
nm orth" cor , : r ibuted to p r o d u c t  i r~tor~wentent  b a t  a :so has  
i n e t e a . ~ d  kn t Jw~how or1 d e a l i n g  e f f i c i e n t l y  w i t h  v a : i a r l o n s  
in : ' apesecd  cha rac te r t~ t t c ' , .  

Apar , '  t :on~ s:n,d' .er e x 0 c n m e r l t ; d  parce l s ,  d ,~ub:c ze ro  
: a r i e : i e s  are  rmt  ; 'ca ttr't-stre,H21 i1'1 Iqutt=pt � 9  t h e r e  is as yea 
?it t le p r a c t i c a l  e x p e r i e n c e  m h u : . p e  *m the  p r o c c s s , n g  o f  
C a n a d m n  double ,~er~ t  varir such  a s ' r ~ , v ,  e r  (R napus). 
R e g e n t  (B. naprts), A l t r x  lB. napus) a n d  ( : a a d l e  (B. ,',ttn- 
pcstHs).  

T y p i c a l  c t , : lmOs: t iv t r .d  c h a r a c t e r i s t i c s  o f  r a p e ~ ' e d  are 
s h o w n  in "T'atfle I1, T h e  Field p e r  acre ,  . ' ,huwn in T a b l e  I l l .  ~s 
s : g n i f i c a n t l v  : 'ugher fo r  v , : n : e r  :har t  for  ,~untnter  var ie t ies .  
Irt;t ial y ie ld  d l f f e : e m ' e s  in f ' , vor  of  t r ; t d : t i tma l ,  high e ruc ic  
rape . '~cd  varlCtl't 's h2Ve i;,cet'k I,: tge:y ovt?rcornc.  

T h e  w o r l d  m a r k e t  p r i ce  ,ff ra : tcseed  od c ] o ~ l v  fol ] t ,ws 
t h u :  o t  su','bcan aM. t h e  p r i ce  d i r f ' e rvnt ' e  tit 1 9 7 9  a~,eraged 
ca hfl  50  (Table IV) .  

P R O C E S S I N G  OF  R A P E S E E D  (1) 

I P,3peseed  is m rl,~ I~ p r o c e s s e d  via the  c : a ~ i c a l  : o u , "  of  

The symposium contr ibut iori  "Recen t  Ad';'maces in the Aaaiysis of Glucosinolates,"  by O. Olsen and H. SOrenson, was published in the Sep- 
tember  1981 issue of JAOCS. 
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A. THOMAS 

�9 T A B L E  I 

Production of Rapeseed (in terms of oil; 1,000 t) 

1971/72 1972/73 1973/74 1975/76 1976/77 1977/78 1978/79 

GeL Fed. Rep. 91 100 90 80 89 107 a 132 a 
Netherlands 13 18 16 15 14 12 9 
France 266 288 260 210 224 168 a 249 a 
U K 4 5 12 24 64- 56 a 57 a 
Denmark 20 20 29 52 32 28 4 4  
Total EEC 394 431 407 384 405 373 491 

Sweden 88 114 117 114 98 84 a 137a 
Czechoslovakia 40 43 47 52 44 48 6 8 
Hungary 28 21 30 24 24 26 44 
Poland 238 270 216 290 392 280 280 
Get, Dem. Rep. 78 94 96 146 128 126 128 
Total Europe 892 902 951 1.038 1.142 991 1.I48 

Canada 862 520 483 699 334 710 b 1.390 b 
China 420 460 480 560 520 480 602 
India 573 741 600 700 624 720 647 
Pakistan 122 115 118 94 

Total world 3.002 2.838 2.726 3.222 2.836 3.143 4.074 

(Conversion factor: 1,000 t seed = 
aLow erucic acid varieties. 
hLargely double-zero varieties. 

400 t oil.) 

TABLE II 

Averag e Rapeseed Characteristics 

TABLE IV  

Market Prices-1979 (hfl/t) 

Oil content 
Protein 
Mois tu re 
Harvest time 
Yield 

39-45% 
24% 

6-9% 
July-August 
2.000-3.000 kg/ha 
(35.7-46.4 bushels/acre) a 

aAssuming 1 bushel rapeseed = 22,68 kg, 

TABLE I I I  

Average Rapeseed Yields: Sweden, 1975-1977 a 

Average yield Oil content in 
(kg/ha) dry matter (%) 

Crude soybean oil Crude rapeseed oil 

Jan. 1.210 1,180 
Feb. 1.220 1.160 
March 1.330 1.270 
April 1,350 1,300 
May 1,310 1.270 
June 1.300 1.260 
July 1.350 1.290 
Aug. 1.320 1.270 
Sept. 1,330 1.290 
Oct. 1.310 1.270 
Nov, 1.270 t.230 
Dec. 1.260 1.220 

Average 1.300 1.250 

n. ~MpllS 
Winter rape 2,850 45.2 
Summer rape 1. 750 43,5 

B. campestris 
Winter turnip rape 2.240 44. 8 
Sunnner turnip rape 1,6t0 41.6 

aG. Ol~on, 5th Int. Rapeseed Conference, Malmr, Sweden, 
June 12-16, 1978. 

c o o k i n g  the  f laked seed at ca. 90  C, f o l l owed  by expel l ing  
a b o u t  two- th i rds  of  the  oil and  e x t r a c t i n g  the  r e m a i n d e r  
f r o m  the  expe l le r  cake  wi th  h e x a n e  (Table  V). 

Di rec t  exz rac t ion  o f  c o r n m i n u t e d  rapeseed  requires  less 
cap i t a l  i n v e s t m e n t  bu t  more  energy ,  and t ends  to lead to 
h i g h e r  residual  fa t  levcIs in the  meal  wi th  s u b s e q u e n t  h~ss 
in y ie ld  o f  t he  h ighe r  pr iced oil. 

A new general  d e v e l o p m e n t  is t h a t  o f  expel l ing  w i t h o u t  
p r i o r  cook ing  or  f laking;  this  process  is c la imed  to lead to a 
b e t t e r  oil. I t  may  be, however ,  t h a t  fo r  rapeseed  at  t empera -  
tu res  b e t w e e n  30  and  50 C ins tead  o f  80-90  C, e n z y m a t -  
ically induced  ox ida t ion ,  hydro lys i s  and  g lucos ino la te  
d e c o m p o s i t i o n  will ac tual ly  lead to an impai red  oil ex t rac-  
1:ion (2).  The  t e m p e r a t u r e  and  mo i s tu r e  prof i le  dur ing  seed 
d r y i n g  and  c o o k i n g  p r io r  to  expel l ing  and  e x t r a c t i o n  inf lu-  

TABLE V 

Flow Diagram of Rapeseed Processing 

Seed storage 

I~ Seed cleaning 

~" Preconditioning 

.I. Flaking 

'~ Cooldng 

"~ Expelling --~ Expeller Oil 

~" Brealdng and possibly also flaking of expeller cake 

l.|exane extractinn ~ Extraction oil 

Desolventizing / toasting 

Drying / cooling -* Meal 

ences  the  �9 of  bo th .  expel le r  and  e x t r a c t k m  oil. Tab le  
V1 d e m o n s t r a t e s  the  e f fec t  of  t e m p e r a t u r e  in the rangc of  
70-90 C oll c rude  oil p roper t i e s .  On the  whole ,  and look ing  
at  the  c o m b i n e d  expe l le r  and  ex t r ac t ion  oil, f lake condi-  �9 
t i on ing  at 90  C r a t h e r  than  70  C tends  to give a be t t e r  oil. 

Mois tu rc  c o n t e n t  of  the  seed mater ia l  has  an inf lucncc  
on the  c o n c e n t r a t i o n  o f  the  phospho l ip id s . i n  t h e o i l  (3). In 

2 . /JAOC$,  vol. 59, no. 1 (January 1982l 



RAPESEEI) QUALITY ..VI-FRIBU~S 

T A B L E  V! 

Influence of Conditioning Rapesr Flakes (0.25-0.35 mm;  ca. 7.5% moisutre) at Different 
Temperatures on the Characteristics of Expeller and Extraction Oils 

Expeller oil a Extraction oil a 

Flake conditioning temp (C) 70 80 90 70 80 90 
Free fatty acids (%) 0.72 0.76 0.77 2.8 3.1 2.0 

1% 
E=aznm 1 em 

(characteristic of state of oxidation) 2+2 2.0 1.9 3.1 3.0 2.5 
Pheophytin (ppm) 22 26 29 ;t 5 30 34 
Lecithin in terms of phosphorus (ppm) 319 315 288 7.50 540 300 
Nonhydratable phosphorus b 303 296 245 335 495 149 
Lovibond color (1", red/blue) 3.1/1.2 3+1/1.2 3 .2/1 .4  4.2/2.3 4+6/2,3 4.8/2.8 
Sulfur (ppm) 2.0 3.8 3.1 14.2 8.5 8.7 

aExpel/ing was done on production scale; the expeller cake was extracted in the Laboratory with hexane at 
60 C. 

bHydration at % 70 C with % 2% wster for % 5 mln. 

a t id i t ion .  Swedish x, , , 'k has provided  s,~me ev idcncc  :hat  
du r ing  seed he,iZlng :~ r~e presence  of rl~oi~,t'Jre, j cons tder -  
al):e porti<m of  phospha t id .~ l c t ' . 2me  i~ hydrol .vzed re 
p n o ~ h a t i d l c  acid (41 w h w a  :s :ess ea*/'.r It,) Ft*rl2t,~x'e bv 
t]eg:J :11 rU ir:g. 

f'.,t-ed fr,>rll d i f f c ren :  t,ngin.; can st:t~,,s devta: iorv,  frorl~ 
th is  uvcr::l! pr , ,ccssing ? ic :uce  but .  in general ,  tncxc c,,r: be 
5al ,mt 'ed o a t  by.  e.g.. sktllful ' . 'ari .H,m t>: ~ 'ed  dr) ' ing.  
: t ' m p e r a t a r e  and  mt,istt:r~ ,tdlus:lll*::lt dt:rlr~g pr<wcxsing Ir 
i.', sakt th:,.t t he  :lew (:a.r'.~di:ln doub]c-zcr t ,  va:iet t t .s  st;oh a> 
C~andle are relat ively br i t t l e  anti  t iw c o r r e s p o n d i n g  seed dis- 
i n t eg r a t : on  gives Hse to, ? r , )Mems during, rol l ing and rxt , , tc -  
t:c~n. Whe t t ' c r  rhc r r  would  intlet 'd L~ s:ruihtr d t f f icu ' . : i : s  m 
E ~ : o p e a n  oil rnt'.ls m a d a p t i n g  t .  :beg" ~ e d  va: ie . tcs  
rcrr,..,ins to i+e ~een. 

Table  VII shows  some  , ' a p e ~ e d  speclfwariot~s, the 
general  v,flid-rv of  which we e m h ~ e .  It :s t~bvlou.;I;' ver; '  
: r~p t , r t an :  :,, reduce  [hi, tr~ctdr at  t m m a t u r e  seed to J 
rl';r::rTl:Jm !>et 'at :~-c!florol~hYli/phe,)pt:yti3 ~nll mngratc in to  
the oi l  alld ca ta lvze  riot c, nlv ov,~d.;zzve de te r i ,~ :a t ,nn  bt:t  
al~,  :e::d to oil :\)sscs d u n n g  ref :nmg,  l)arl;.l~ed seed ,ied 
do','k,~ge le:~.tJ :o increased  ,~xidat:,)n and f ree  fal~ 3 ac;d 
( F F A )  c , m : e n : ,  and ht, nce, a l ~  irnp.~ir qt~ah:.v and  y i e l d  

CRUDE OIL  S P E C I F I C A T I O N S  

Cr,,3e oi~ charac ter i~r ies  can be c<,n~eeicat!v d~vided m:.,; 
(a) fa t ty  acid com oositi,~rl. (b) t,,xid:td,~e d:Jt , , , ' t t ' r i~tl , 'S.  
and to) : e fming  yiehl  cri teria.  

F a t w  Acid Compos i t i on  

l a h i e  VII[ show~ the  average fa t ty  at'ld COnlpr~s::ions t,f 
suvin:an,  stlr3fh,wer ~.et*. and  rapeseed  ,>d~ The  avcrat:c 
~he:f ;it c of the t0',lv rcfir~ed oils decreases  m "he ~r,Jer 
~,urlfiO~cr, Sc~;' ar 'd rape, :r~ whirl-  thc d]ffcrer~er brt~vt.er~ 
soy and raz, e iS Srl:MI. 

" I ' he rc  -,o:~ears tc~ hc .,. ba.~:c correla t : , Je  bt- twecn hr~o- 
lea!c acid c o n t e n t  and  dlt-lf-life. In ,~thcr wurds,  t a e  shr l f -  
!ifc of  t u'.:v ref ined rape~ 'ed  ,dl si't~u?d i~ It'l}~ro~t'd if the  
i ietAenic ac,J c o n t e n t  ~:,~t::d b , . . ~ ' d u c e d .  In an,d~,g 3' :,~ 
~]Cetlvt-Jv ha :der red  rapeseed  arid sovhear:  ,~lJs, o3e  wot;Id 
e x p e c t  a s tgrl t f icant  irrl::roverllt 'nt tiporl lowering ~,ieo'.enic 
acid e ,mren t  "~t 2-3"... 

Breeding t,~tlrk m ,~h:s dlreet :~rl  appa ren t ly  has lit t le 
t'ilartcc ot sccccss .  ,lltJ'lOt~h i~lUt.lllts v~:tll tv~el~ as Iot~ as 
3 t~";, l inulenic  acid h a r t  !~'en rep ,wtcd  ~,5). The  succe ,s fu l  
brct 'dir 'g *.,f rapc.~eed wit:n :~ h~i~ lir:oleic anti a low IIr't=it'nil" 

TABI,E VII 

Various Rapeseed Specifications 

Sweden Grade I Grade II Unacceptable 

App earance/smell 
Purity (%) 
Moisture (%) 
.Chlorophyll (ppm) 
FFA (%) 

Subjective assessment 
90-100 90-10o < 90 
max. 8 max. g > 8 
max. 30 max. 70 > 70 
max. 1 max. 3 > 3 
(cf. JAOCS,  Aug. 1973) 

Canada 

Damaged seeds (%} 
Heated dam aged seeds 
Min. weight (lb/bushel) 
Conspicuous seed (%) 
Moisture (%) 
StOnes (%) 

Grade I Grade 11 Grade III 

max. 3 max. 10 max, 2 0  
max.  O. i max.  0.2 max.  O. 5 
52 50 48 
max. 1.0 max. 1.5 max. 2.0 
max. 10.5 max, 10.5 max, lO,5 
max. O,05 max, 0,05 max, 0,05 

Germmay ("Sinola"-Standard) 

Oil content  
Emc]c acid (%) 
Moisture (%) 
Foreign matter (%) 

(< 1.5 mm and > 3,0 ram) 
Seed-damaged 

(Canada Grain Act, 1962) 

EEC Standard 
max. 2.0 
max. 9.0 
max. 4.0 

negative 
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A. THOMAS 

TABLE VIII 

Average Fatty Acid Compositions 

High erucic Low cn, cic Soyabean Sunflower 
Fatty ~ id  acid rapeseed oil acid rapeseed oil oil oil 

C~ 3-4 3-4 7-10 4 - 9  
C16 F trace trace - trace 
Ct~ 1-2 1-2 3-5 3-6 
Cts r- 11-24 ca. 60 22-31 14-35 
C~s ~ 15-20 ca. 20 49-5S 50-75 
Cz~ F 8-10 9-13 6-10 trace 
C20 trace trace trace trace 
C:~ 0 F ca. 10 2:-3 trace trace 
C~ trace trace - trace 
C ~  F 44-52 < 5 -- -- 
C=4 trace - trace trace 

acid level appears to depend  on the exis tence of separate 
desaturase systems for rhe convers ion of  oleic to linoteic 
and lino]eic ~o lino]en~c ,Lcid. 

Occasional ly .  it has been c la imed that the she i f l l f e  or 
oxMat ive  stabil i ty of  oil f rom summer  varieties is generally 
lower than that of oil f rom winter  ~arieties. but  we could  
nor substanriate  this. In particuaar, no relat ionship appears 
to be be tween  ox idat Ive  st~bili~'  and l inolentc acid con t en t  
in the 8-13% range, w h e t h e r  differences in the stero] 
content  o f  rapeseed oils could  expl-~in these variations in 
stabil ity ~s being examined  (6).  

O x k ~ t i o n  C h ~ r ~ c t e r i s t i m  I7) 
The state o, r oxida t ion  o f  a crude oil de te rmines  the best 
shelf-life ~hat can be achieved after  ref:nmg. If" the state ot 
ox ,da t ion  is above a cert.*in !emit, "he pmbabd i ry  o f  atta,n- 
mg sat:sfacror 3' shelf-hfe drops  significantly.  For  so) 'bcan 
and sunf lower  seed otis. the  ul t raviolet  (UV) absorp t ion  at 
232 nm, the anlsJdine value, the |o(oK value (i.e.. 2 x 
peroxide value * ] x anl~idme value,L and the concentra-  
t , m  ut" uxidized fat ty acids are useful criteria for :he state 
of  oxidat ion .  

These data ~re us,,allv i n t e r ~ l a t e d  ~ rhar I.: normaJls' 
suffices to de(ermine  jus t  one  M :hem. I.tttle i n fo . ' ~a t i on  
exists 011 the practical appl ica t ion  of these data  :o rapeseed 
o~l. so Ithat linlj~.s ~re as yet tentative.  

The c ,md: t ion  of  the rspe*.eed itself largely de te rmines  
the state of  o~tda t ion  of  the crude t)ii. prm' :ded crude oil 
pr~cess:ng and handling is done in such a v,av :hat  access 
,~f oxygen  at elevated ten:pcratt ,  itcs is kept  :o a min imum.  

Ref in ing Yie ld Cr i ter ia 

Re~tnm~ v;e:d ts .orim~rd.v ~Jvcrned b)" m,~ismre, pa,:~cu. 
la.:e irnp~rities. FFA.  phospha~ide con ten t ,  ch lorophyl :  ~e.d 
�9 .u'.,Cur euniterlt--a]l .~or a given process of  ref:nmg. 

Crude rapeseed o~I horn:a l l )  is no:  deal,meal and hence 
conta ins  ~sp to S(~O ppm ph,>~phr~rus. It :s ad~isable to 
reduce (by deslJming) the phusph~. ide  con ten t  before : r e  
neutr. l : tZai lon ir~ order  to n~.[rl:n,.tzc lrlr Oli It,sm.s tlhe 
ph,~sphatides "p r r  about  an equal p rvpo r t ; on  of  
neutrM o~: during neu: rahza t ion ,  l 'he  bu:k of  these pl:t,s 
pha:~des ~.~ r  ,rod I(~'~t a~ ef f luent  R:~nexeed or', that 
iS ~o be physic,ely te l : l ied should rlt)t conta in  .q'~re :hat1 
ca. 30 ppm 0hosphorus. These low  levels, h,~wever, ear, not 
Ix,- obt:t;rted using the cur :ent  desl,mlng tt'cnn~gues. 

The r:Lzrke: f~*~ rapeseed lec~th:n :~ hm~red. This :s in 
parle d;.Je !o the dJrker  color  anti the ~,:t:t 'wh,t: ;nfcrk,r  
Itaste IE c~rr~p.zrl~on I[(, so~,z, ieci th:~. I'he l imztcd work  done 
m the d:rect ion elf .~lr'~din~ H)ccatic out lers has i ; ldtcJtcd 
no ha~:r d~.rference m .t~tr~b,,tt's between lee:thins obt:ti:~ed 
:'rom t' igh or low err: t ic acid Jnd double-zero : 'ariel:us. 

The dark color  ong ina tes  mainly  from chlorophyl l  and 
caro tenoid  pigments,  most of  which are concen t ra ted  in 
the seed coats; this do~s imply be t t e r  lecithin quality from 
varieties l ike Candle. 

Chlorophyl l  ts r emoved  dur ing t h e b l r  with 
corresponding losses of l d so tbed  oil. Jr is thus tmptJrtant.  
qui te  apart from the proo~idat ive  effect ,  to aim for  a 
minimal  ch lorophyl l  con t en t :  th~s is not  a functkm o! seed 
processing, but  of  excluding immatu. '~ seed as much as 
possible. 

The oil-sok,ble sulfur  derivat ives remaining ir: the 
f i l tered crude od eomprixe  at leas," 14 d i f fe ren t  c o m p o u n d s  
(8.9).  Up :o now.  we have not been able to es:.~blish a 
s~mple relationship between glucosinola te  con ten t  in the 
seed and concen t ra t ion  of  sulfur c o m p o u n d s  in Ithe ~fil (9). 
These stud;es do not .  kowever ,  include newer rapeseed 
varieties such as the Danish l.ine conta in ing  only ca. 0.3% 
total  glucosinoJate instead of  the ca. 1% enr  in 
convent iona l  double-zero  ~ariettes such as Tower  ~nd 
Candle. 

Res:d'uaJ traces ,below c-~. 5 ppm sulfur in the f-,llv 
ref ined oil do no:  appear to be detrirl~enital to oil qual i ty .  
Sul fur  c o m p o u n d s  can, however,  be detr imental  d:,ring 
refinlnB, m that they can impair the desired course of" 
hydroger .at i lm.  S,nceoi l -so ' ,uble  sult'ur compounds  are not 
necessar~*,' removed :o a significant ex ten t  b'r des'.iming 
( ]0) .  neu~rahzation and /o r  bleaching (9,11) (Tab:e IX). 
their concen t ra t ion  :n the crude oil preferably ~hould nn: 
exceed }0-50 ppm. expressed as st, lfut ( ]2) .  We prefer  :o 
detern~ine sulfur e i ther  by cornbushon  or  by reduce:on 
on nickel at 180 C: the (;rarlate:li rl"~ethod te~.ds To ~i:'c 
l ower  values. "[able X st:mmarizes some quahty  c::ter;a 
and ]im:ts ti'~at h,lvc }~:en pro;~,)~d. 

R e f i n e d  Oil Speci f icat ions 

Rapeseed oil  is. in !~rirtcip'.c. rcf'ined hv the s',r'lc we:hods 
at those used for  ' ;ovhe~r o:1. "]"he : " l i the."  F:FA cur::er.: 
pernl i :s t~".e u~" o f  stronger I re.  A higher :rlcidenLt" Of 
phcuphy t in  c,~ntamnl , l r . ,n  mt'~ns h~gher bleaching earth 
ct, nm~ r:lp tk,n. 

H's'sic',: r~:flnirtg is theoret ica l ly  po~sdfle. Wov:de~! the 
c~ , j c  ,~I :r of  good q : ,a l i t y  

I';d~le XI  s',:m:~,arizcs s,mtc ;~rer'liuw, ra.ff:n:i.tr sPcc:fica- 
~i~,ns thJ,. h,,se I~en ?roposed in (.;errl~ns' ra-ae.seed o:1 :s :~ 
real ai'.ernalv,e to ':;ovl~'an o;i. F.~rlit:: fears th:,t h,v,. erucic 
�9 ~cld rapeseed .d  wou ld  be infer !or  t,> high ~:r-cic r.',pese~.d 
ol l  m respect to shelf-I:ft" and ":tying ?er: 'ormance prosed 
:nsub~tan:]al. Re~ard:ng :urbldiits" a: .,'r or even 
an'/."~iCr:( :e';11Pet~tt;,rt.*r :M1 erltcic acid cl ' tnte l ] . l  j~',()"L4." .~% 

~.errls t,l [)e al ~, adequate ~;J.reguard I;or c,)n,ph.:e hqulchty 
at these :cn'perat 'u. 'cs. 
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RAPESEED QUALITY ATTRIBUTES 

TABLE IX 

Influence of Refininl~ on the Characteristics of a Typical Rapeseed Off 
C~  :~ '~ 2.$% (Unimills Th~rl 1977, Production) 

Free fatty acids Lovibond color Pheophyfin 
Product (%) (yellow/red/blue) (ppm) Sulfur (ppm) Ea~b 

Crude, des,limed 
oil 2.4 30/5.O/4.O (1") 22 (26) a 12 (19) a 2.1 

Neutralized oi.1 0.09 30/4,0/2.3 (1") 18 (19) 9,4 (16) 2.2 
Neutralized and 

bleached oll 0.09 30/6.2/0.7 (5 1/4-") 1 (0.02) 7.7 (11) 2.1 
Deodorized oil O.O7 11/1.1/- (5 1/4") < 0�9 (0�9 1.,q (1.9) 2.9 

aThe sulfur and pheophydn vatues in parentheses are for another  batch of rapeseed oil. 
bE:~: = ultraviolet absorption at 232 nm of a 1% solut ionin  a l~em cell. 

TABLE X 

Crude Oil Quality Attributes 

Unilever Sweden 

Canada a 
(crude/crude, 
degummed) 

FFA (%) max. 2 b max. 1.3 max. 1.0 
Moisture and impurities (%) max. 0,5 b - -  max. 0,.5/0.3 
Erucic acid (%) max. 5 ~ - max, 5 
Iodine value (Wijs) 110-126 -- - 
Saponification value 180-195 -- -- 
Color (1" Lovibond cell) max. 40y/4r /2b - - 
Lecithin (expressed as ca. 500 200-300 �9 -/max, 200 

phosphorus) (ppm) (nondeslimed) (deslimed) 
Flashpolnt min. 300 F (150 C) - rain. 150 C 
Sulfur (ppm) max. 50 -- - 
Anisidine value - max. 2.5 -- 
Peroxide value (meq/kg) - max. 1.4 - 
Oxidation value (2 • POV + AV) -- max. 6.0 - 

E ~ n m  1% max. 3.0 -- - 
1 cm 

Ee/Cu (ppm) - max. 2.0/0.5 - 
Chlorophyll (pp~)  max. 30 max. 20 - 
Neutral oil yield (%) - - mln. 98�9 

aNar Standard of Canada/Canadian specifications board�9 
bGu'arantecd conditions. 

TABLE Xl 

Refitted Rapeseed Off: Quality Attributes 

"Sinola"/Gerrnany (24) 

Erucic acid content (%) max. 5.0 
Adm/xture with other oiis (%) max, 2.0 
Material volatile at 105 C (%) max. 0.2 
Chlorophyll (ppm) negative 
Sulfur (ppm) max. 5 
Cloud test at 0 C negative 
Taste ~abiliry rain. 8 weeks 

tta."dened rapeseed oil can, howeve r ,  i~ose prub;erns .  
Pre~unlMf.v because  of  t.he hieh o le ' c  acid clm~.er'lt, hvdro -  
gena ted  rapeseed  oi ls  ~ : t h  me: r ing  !'oir~ts !~ ' :v .eea  ca. 3O 
and .15 C :end tu crvsrM:izc rt'~:no.,cly slo~sl,r Nt, h seq~en t  
post  c rys ta l J iza t iun  :s a c c o m p a n i e d  bv the form:~:ion nf  
large, coarse  c~ ' s ra l s  ~u~d by the  d a n g e r  ot c o r r e s p o n d i n g  
t ex tu re  defects .  I'ht" major  , : h z n ~  ~n physical  p : o p e r t , : s  
~k'r when  the ,t'l'ucic a~id c o n t e n t  in thc  original  os  dr,~ps 
Ix'low 10% ( 1 3 )  Most c~t ~hcsc de fec t s  c:m be overc~mw by 
c h , ~ s i n g  su:r,tble hyt ' l rugenat i ,m condi t~t ,ns  (14)  and  by 
l i m a i n g  the r  o f  rape~c, . :  ha rds t ( , ck  cOm.l.~U- 
nen:.,, m mar[ :ar inc and ,ghi~rtening !)lends. 

Rapeseed Meal A t t r i b u t e s  

Fu l l  s162  o f  rapeseed meal usagr  is p r zmar i l y  l imz ted  
hv :he  p r e ~ n c c  t~f ~l,lco~;mt~latcs ]n the  g ' ed .  The  so cal:ed 
( :ano la  rrt 'a]s r ep re scn r  a ma:or  advanct" (Tah: r  XIf) ,  vet  
~ t ' n  rhea" meals  arc no;  ct,nlph.rt ' l~' s~zJsfaczor~ ( 1 5 )  

(;It~o~s[no]are o m t c n t  ;)lays ,t m i n o r  to;e  in co rn : lound  
IHg feg.'~t"]r l't.)l" rv [ ' n inan r s  An in te res t ing  dcvclop: l~ent  here i'~ 
the c~mcepr of  " p r o t e c t e d  prormn. ' "  i e . ,  profit'in whlct" is 
used m,~re e f f i o e n t l s '  in ib, e in tes t ina l  zrzct  in lrerr:n.,. , f f  milk 
p r o d u c t l o n  bv having been m a d e  more  res iqan~ :t~ rtlrnt'rl 
d e g r a d a t i o n  by t r e a t m e n t  with  f o m l a l d t . h v d e  (16)  or 
~imi'_ar reagents .  Product~ based on  " p r o t e c t e d "  s o y b e a n  
anti rapeseed  inca? are a l ready b-eing m a r k e t e d  in F.ur~pr 
Smt ' r  T~lt. degree  of  S-S cro,~ l inkage appc.~,rs to i n f luence  
d e g r a d a t i o n  by r u m e n  p ro t ean . ,  changes  in :Inlino ,qt'id com- 
pos i t ion  n f  rapcset 'd  by b reed ing  rn ight  be of  in teres t  m 
rhi,; al'ea (17) .  

Glu cos: n , l :ares  and  ; h e i :  decun', eosi n o n  p r m ] . c l s  po,~ ,~ 
tat  hig'qcr p r o b l e m  with po~J;try and  pig feeds. I ) i f ferenccs  
in .~cceptabi]ity by g rowing  pigs couhl ,  for !nsta~lce, be 
r t ' ia:ed lt~ the /on.r.el'|t o f  "~ x a z o . i d i n c t h i o n e  (18)  ( S c h e m e  
I). Furo[>ean CCmlp('bg'lder$ tend it) l imi t  In, c o r v o r a d , m  in to  
pig and  p o u l t r y  feeds  to ca. 5:;,. Ever, wi th  Canola  meaJs, 
chi,.'~.~erl r : lo r ra ;Jry  ra:e.,. ~'an stdl cause c,t.,llOe,erll. ()l,l ' t . ,i(;;Jf.]V, 
cerlai~ ,~de~,irzb]c fact.~,rs, p,~ss~blv tannm,~ (19 )  prwaari lv  
c<,r:ccn|ra=r in t~t" se('d o'~at ~'~r f,.pr ~J~JCt)~;ig~i.ltr 
degr.~d.~tion ~ r n d u c r i  such as ,dk;I  n i t r i les  (.15) ( S c h e m e  II 
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�9 TABLE XlI 

Recommended Usage Levels (%) for Canadian 
Rapeseed Meal (Canola) a 

Chickens 
Stareer, grower 20 
Layer, breeder  10 

Turkeys 
Starter, grower 20 
Breeder 10 

Pigs 
S~arter, grower, finisher 10 

Cattle 
Calves 20 
Dairy cows 10 
Bee f 10 

aThe name Canola signifies low erucic acid oil and rapeseed meal 
containing max. 2 mg or t8  ~xmol of  glucosinolace, ocpressed as 

�9 3-butenylisochiocyanate/g dry, oil-free meal. 

OS~ITOIK 

Olucosinolates 

k'lyrosinase, moisture, temperature 

R'/' ,,Rl~" CHi - CH z- NH2(--- R - C ~ N + KHSO 4 

Amines 

Cya no-epithio~lka nes 

ifR'; CHT=CH- 

or R": OH 

II I~rl 
RRI~/.~H - C,~. - ,  = ~ = .~ " " " C H  - C~l~ - C I[ ~ : C H  - CH~-S-C --- " 

R " I  . S R' 

fsothiocyarlates Nitri les Thiocyanat~ 
arid Sulphur 

~if R ii or : Oh R' 

~ B' 2 -- NH 
R I 

" c ~  s oiC : 
O• (or Appelquist, Rapeseed, Elsevier, 1977: also 

P. George add B. T6regard, Malrp& ]g7g) 

.~CIIEME h D.rcompol i l ion of I l l u c o l i n o h i i .  in ni.pr durJng 
l~ro~'r (simpliFied l,l=herlt.e). 

,tee s: i l l  p rcscn l .  A p 3 r t  f r o m  c'hcir l lc=l l rct l t ; l ' ,Cl t l  o f  r,lDcsr 
: l:c:t l I l ) ,  ne~sei et i ; t ivar~ sut 'h ~L~; lee  i)-~nisE , ;pr ing v a r i c w  
l . ' r le  (B  mqm.Q v l i th  o n l y  ca. 5 # n l o l  t o ta l  g l u c o s i n o l i t e s l g  
wc.d in c,~:l;:.a~r.~,n ~,, ca 21 /sn:vl in "l 'mser .zr~: ,>f.;'CCl,fl 
:n l c rcs i .  Cc,nvenl~;,naJ <,',,azoliJ, l:lC[!li,~r~c and rsc=.'hit>,:~,,i 
n a i l  anal~se~ alr n<,t r =vli--,:,>lr PI:tr.1..S;,,IFt:% ,1. l" i t , i : l ' .  
~:t; t ' l i '~ inoiJIU t 'o r i l c f l l .  (: t ,civl. ' , ' i t iOll ' t l  all~lJ~$1S, .rr ;Pi~Lt:ICC ' 
dices nut  tok, t ' f  slnal'.'):n (4. h) dr, ;>.) 'henzylg ' ,uc ' : :~ l l tn] . , . te)-  
p l ' csurnab lv  a 71l-utlrtt} l" t~[ fl'r It~iOcVai:.l.*r i,srls arid t'li.~ 

llli.t~hl cxp la i : l  r r l ; i l i v e k '  d:~i. i i~po:nl! l l  ~ .-c~ult~ <,: : -o= l ' r~  
fecr :r ial~ l l : l ! l ,  c'.~., l 'ossc'r ,tnd F.r t lu 'l~cal~. Thus,  
i n l i l i ' o s ' c d  ? l l r  i l l  .li~?.'.s'~,i~ , i f  l , ] l lCOtlnoJart ,  dcr 
:;,):1 prt. i i ; l iJceS ( 2 o . 2 1 )  Q l o l i l d  t~" , I f  f u R | l r  he lp  in I~. I-t.I('nl~ll~ 
nrv,  r.:pr~ccd strain.~ and ~.,)i~l meal prf~l;fuct.% 

Sir~aplne, ,L*~ a prec,ir%ur <d ~r l l l l ~ : . i lV ]3 " l l i n l  ~, I~Js L~'('~ 
a ~ o r  w:r :he d c l e h ) p l l l e l l l  o (  ,l fish% t,t l l ' , :  in br,~wn 
egW;. Reee : l l  '~i lrk a." NorwicD,  l.]ngl,lRd, has I~di<ated  tha i  
rhr i n ! l i b : t i , )n  ot n o r . a ;  hep, ldc t r i r ; lc th ' t !a;P. inr  
~ c ' ; v i t v  ma; '  Ix" mvc; iaced ,.'i:~ the  : h v r o i d  I.g: ') .  Th s i:nplir 
rear  red : i ced  p rogo i : r~n  irl ra?c~. 'ed and ineal  ~ l l l  .-t1%o ke lp  
to  reduce l se  i nc :dence  ,~" b r , , w n  r ;a ln r l r ig .  

Ari i>l?ler p o s s i b t ' i t v  to  a p g r a d e  ra : ;cs r  meal  l~ l( I dehiJ: l  
t he  seed  (23) .  dec . '~a fm t t he  r f iber  c,.)lllCn( fr,~m :a .  
12% to  ca. o%. T h e  coraposi:i,,:~ o ' . -expt ,  r l m c n [ l l  h'Jl: trac 
:l,~ns is very ~l ln; ia r to  :ha t  (,f gra l r l ,  !)t=r u n l i k e l y  u,  d e r l a r M  
gra in  pr:ccs br <q" :tDilcaF.t, ncc 3hl~l . ,  ,Mor' t , ,wcr, s.c;i3ra. 
i ron  o f  hul ls  f r o m  ine:t. : l  e g  , Wi le  i rnp, ic :  d c h i i ; x r ~  : lndvr  
[acl,~r3 ~ea:~" t ' t ) , " id l 'd t ln~i  i I  f l i ~  %'l.r suflieient:v t ' l t ' . l r i .  I-~, [ 
[his Cr162 l h t ' r c  ,q1"J$l !)%' ,1 d t . m ' ~ i l d  for :luvr rapese<d 
l a l l r  vv:rh i I:trgc ~r;tlT1 s i l t  ,'lncI ~t',ii~, ]igt',: c u l o r c d  ha',;s 
~ h l e h  r :n add i t l o r , ,  t~" clcanl~ separa ted f r o m  tJ~c" 
mc.t[~; A f t i r t h e r  po ient ' ,a :  , ld~,irlt ' . lge o f  ] i gh~ i co lo red  ~ci.'d 
cl)al$ is I t :at  ~l.ed c h l o r o l l h v ! l  p [g .n lenr l  can ~"  :c 'adi)y pc'I 
ccivcd, thus r  ,ins" l endencv  fu r  prt ,duc'er~ i t ,  ~IJ,"Vt'S" 
[ ,h~ car!,>' 
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