
TABLE V 

Baking Quality 

Oil .  ADDED TO CONTROL GRAIN DUST 

Loaf 
Sample volume Crumb 
code a (era ~ ) Appearance structure b 

Crumb 
color c 

�9 Baking 
absorption 

1 825 8.0 6.8-0 6.2 dy 62.0 
2 820 7.8 ?.O-o 6.5 dy 63+0 
3 820 8.0 6.8-0 6,5 dy 63+0 
4 815 7.8 6.8-o 6.2 dy 63.0 
5 820 7.8 6.8-o 6.2 dy 62.0 
6 830 7.8 6.8-0 6.5 dy 63.0 
7 835 7.8 6.8-0 6.2 dy 63,0 

�9 8 820 8.0 6.8-o 6+2 dy 63.0 

aRefer to Table I for the meaning of the sample code. 
bo = Open.�9 

Cd = Dull, y = yellow. 
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The Relationship between Rapeseed Chlorophyll, 
Rapeseed Oil Chlorophyll and Percentage Green Seeds 1 

J.K.  D A U N ,  Gra in  ResearcF~ t . a b o r a t o r y ,  Canad ian Gra in  C o m m i s s i o n ,  Winn ipeg,  
Man i t oba ,  Canada 

A B S T R A C T  

Oils with high levels of c hrlorphvl l  h~ve bt'eome a major r,~qflem in 
the (~nzdi~n eru~mg Unduswy. | t  w,~s nrn po~!l',le to rampart 
visually d*e color ot "-~mplc~. of ra..~.Kwd all from vark~u.~ erushi,g 
pls, nts in we~rc.,'n (1~lJ '~i w i ~  tee flicke'. ~ l r t t e  standard u~d  as 
�9 * trade standard. Cr %zs essy using samp]~ of  oil preFam| 
from ~eed in tl'~e la~,mratoD,. The ,~f i icul:r  in c~,npJri~m v,.~ 
probsb]y ..."atJ",~d ~.)V eonver*ion of ~reen-colored chlo:ophyl] ~+ 
nJgs,t't-cohwed pl~eophytin ia :'he crushing prt~:ess. An "apparert: 
d' l !oroolwJ'" star,lard with a r l ;axirnun'~ Of" ~(1, pprn  ( :neavure t l  by 
AC~:S Cc '. 3d 55~ ~ re,.'ommm~d~d. The "pet~.~'n:~e g-i'ten seed'" 
CUUIll Ll'~d ie I[he Canadian iF'.tding ~.yczerll was  f o un d  to co,elate  
,;x~):',y (r ~ < 0.5,1 w-ith t~e dflc~rophyll level in :.!le seed or oil. A 
maximal d~.%.,ophyll level of 12 9pro was found tr~ t~. aJ',~=b!e ~rl 
the Top grade of ~ed,  It is rer Thal s rapid, 2Cctlro.le ~.~.t] 
inexpen,~ive proc~'tJtate I;Or ,'-hloroph,,'li measarememt !,c ,levelol,~d 
to .,~ppieme~t the ~ading k~'srem. 

:O+mtHbution N,;. 478 fror,~ tl~e Chain R ~ a : c h  Lal~ratorv,  
Can,~,lizn r;rzin Ct,nl:::g$ion. 1404 - MI.I .Main St.. r163 Mani- 
toba, Canada R3r." 3G9, 

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

In the C'*nadian gra in grad',ng system, grain s~mple~ are 
assigned i rades  accord ing  ',~ fl~e numlx - r  and :,ype uf d,:m- 
aged seeds and the ,Jmot:n: and k ind  o f  adl":l"lxlure f'ttund on 
visual inspcc']r ,n.  In The +a++:' +at" raocseed ,it can,>la, darnag+ 
factors incPudc" i l ' l : l "a tur+ .'~'cds, heated seeds, and f ros ted 
and <~tner~ise wr .~'cds. lX. 'sp iw :he ~x' l ,uivch 
s tdnKent  : esmc t i ons  on t h r  numi '~ r  o f  d.uuaged .~'cds 
alluwed +n the top grades ('I 'ablc l), about  +,'0% of  the rape 
* 'ed  inspec :ed  annually amvc,~ at si:ipping p~,h::s as N,~. 1 
Canada Rapc~cC.  

Cal lo la  is a t rademark  <ff the Canola C<-:mlfi , ,f  Canada 
ami refvrs :o ~'r and p ro d u c t s  t r nm var,e:ms ~,f" B. m+[,us 
,|lid B r ~h ich  are In,, m eracic ack,1 and g:,,cn 
sinolare~. Although ahnur  75%:. of  C.mada'~ rapeseed pro- 
duer t ,m I:as tn:en c tmver ted  tt+ canola,  there :s r:o e.C*.,>rt to 
~egrcg,tre canola [ r um r,tpes~'t'd in e x p o r t  , 'aannc!s.  Since 
cano la  crushers use ,]{Jou; txso th i rds o f  :he m'ed pr lhJuced 
and the carr+,>ver ,+t +,+pe'~+ed f rom |ne~;oam .vc.'trs i> la:ge, 
eano;a does not  r t 'gu la : iy  ,tppt'ar in Can,td:an e•  ear- 
g('CS. I".~}g ~;ltld'~ US.C'~, S.,.rT1D:e*, Of [)~.~t}l car:,}ia and raa,esc'cd. 
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J .K ,  DAUN 

TABLE I 

Tolerance Maxim~tm (%) for Grading Factors in Rapeseed (1) 

Damage Admixtures of foreign material 

Distinct/y Total Total Total 
Grade Heated green damage g Selerontinia Ergot Stones conspicuous inconspicuous b 

No. 1 Canada O.1 2 3 0.1 0,05 0.05 1 5 
No. 2 Canada O.5 6 �9 10 0.2 0.05 0.05 I 5 
No. 3 Canada 2 20 20 0.3 0.05 0.05 1 5 

aDamage includes distinctly shrunken or shriveled seeds as from frost, discolored as from mold. completely 
rimed, or excessively weathered, sprouted, digtinetly green, or heated. Broken seeds not assessed as dockage 
which are orherwise sound are considered sound. 

blncludes corr?.mon wild mustard and/or domestic brown or Oriental mustard seed. 

[.qlr113turitv, OT ~rcene~si lS lhe II~,,1.)c~r r fac lor  In 
Canadian rape,.eed. "l'h,e presence of  immature  seeds :n a 
sample ix assessed by e x a m m m g  a m i n i m u m  ,ff f:ve "ITS) 
seed crush s t r i p s "  The strips art" prepared by transferring 
I(Itl seeds to  the st icky side o f  a p1r162 t.rf re,taking tape using 
a special appllcatnr.  The weds  art" then crushed using a 
rol:t'r. ( ;rveness is a.g~ssed subjectively by the insgt 'ctur  
witht~ut :b.c" u~,e r a ctilor s tandard,  ahhough the use of  
offk' ial  grade standard ~arnples is cncouraged.  Only dis. 
: i n c d )  green set.d~ art" classed as damaged aIthnugh seeds 
w~th a I:gnr green :~nge are considered as part o f  zhr nvcr:d; 
c~,h,r o f  the sample  and samplc~ w,tn large num[~:rs nf light 
green ~ceds a ~  graded ~ower nn the basis ,~: "put)r natural  
et , :~r" ( l ) .  

The green color  In immature  rapeseed is caused by :he 
photosynth.et : r  pigment eh;oruphvl l  (2). Chlorophy]' l  has 
~ 'corr .e  a majur pr~blem w. the Car.adman crush:ng industr; '  
as it ts ,fi tch cx t rac ted  :nto the uil :n such quantzties chat [t 
IS diff icult  to ren~tP.e bv convert : ion al b]cachJng [~roccssv$ 
13). Besides .eying a p roduc t  with an undesirable  color,  
ch lorophyl l  has  been maplicared as a p roox tdan t  in the 
ft~rnt~t::on of  oxidat ive  rancidt tv  in oils (4). 

Thc  wst t .m jus: descr ibed has heen used successfully tn 
grade tai, ese~'d s:nce the earls  1960s. Recen t ly .  t:ov.ever, 
rape~ 'ed  processors have been compla in ing  :..hat rapeseed 
with low percer'.tages ot green seed bas ~ e n  gwing oils 
which were ex t ren te lv  dark in co lor  (5). In o rder  to provide 
initial backgr~,und to  the problem,  this s tudy was earned  
ou t to establish the re la t ionship  be tween  seed chlorophy;1 
and od cu lor  and to examine  the ,.-e~afionship bet 'ween seed 
and oil grading s) 'stems. 

M A T E  R I A L S  A N D  M E T H O D S  

S:irl|F):es Of r.q)c'.ccd were rrct ' ivcd fro:l: gra;n Ct,lnpar~ies 
through el:c" (;rain Re.~.ar~l': l.~b,~rat, rrvN annual ncw-c:,)p 
mJrvc'v S,]:l~p[es ,~f can,,la (i l l  and ~ e d  ~,~'elc" ~.3.b'~.l inct;  f;,)rr~ 
~A'cstcrn (:an.~.d:an cunola crusi;mg plants. 

Chlorophy l l  D e ~ r  minatio.ns 

.M.~nv spcetroi~Jl:,:,,n'~ctr~,: p,,~ccdures wh:c'~ n,casure 
c"~:~,r~,p"Lv:l .~ct,J,dlv. rv.c.Lsu:e t!lC !,r~,up ,ff o~mp,::~r:ds 
wh:ct: havc ahs::rpziu: l  r.l.tXir~:,i t~e.lr 670 nm. l'hc~,r r 
l)(li,ink.~ ;[ ' l l, ' :Ll[.~( i) [)~'h ~,'t':l IT tlh~,, �9 Ij ~ II1~ "q ~ [ ] d  " I i  I '  :2,'11.t : h t * i [  

rc~pectlve i~he~phyt:rl~. In :his ~:udy,  :he tr "ai~!',arcn: 
cJ~k,:~..dwl:"  ~s:'.l be ,l~,,J s~here '.t :s p~sslL)le ',h.l: a mix:.lrC, 
,,t" r and phc, ,phy~ins i~ bc:ng mc:~s'~red. 

(]t:hr!i>;~hvll in ~ e d  Sal~pIt'~ gas  ActCnrllr~t-d (:r the 
:~'.,qcctivc spcctrilph,~t,~n:c'.'r:c mt.thl,d ~,!" l).mn ~,6). Chh~r,- 
phyll in ~:: s an ;d r s  was de te rmined  m ,ills s m:plcg ug:ng 
the ..~,(K:b ()l lid:a: Mt':h~-'. ~ Cc 13d 55 a',; lnI~]l : ' ]ed I~,' 
Kel;'v A,qd ~l"idtI~q ~'3~ I. .~rlee.:ri)phl.,tq,r:lt-l/.i,. :l:C,i~.::rc:l~g-i]t.3 ,',.:11 
IIq~sld s::n~ph's, :nc lad i lq :  chlur~,phyl!  an.Cy~s, wcrc made 

on a Beckman Acta M VI  s p e c t r o p h o t o m e t e r  equ :pped  w~tn 
a lO -mm f l o w  cell 14. m m  p:~d: w i d : h ) .  

Culur  cmnpar :sons were made using a Ftellige C,~mpara- 
tor .  Wrartcn fl:ters of  vari~,us colo,s and s t recgths  wcre 
u~.d to correct  t ,ackground color  

R E S U L T S  A N D  D I S C U S S I O N  

l 'hc  Canadian Cgcneral Standards  Boar.'t (C( ,SB)  specff~ca 
tion t,)r t r a d e  rapt'seed oil (7J requires that the oil ct,'.,)r |~: 
ccmmarcd to that nf a nickel sulfate solu:l,)n (Standard A). 
U~mg rhc FIt'lI:gc color  cumpara:or and Wrattcn t:i:er~ ~o 
a,llUSt fur :he vel',ow co;or  uf  the oil. it wa,; nt~: p,,~sib;c :u 
co:11parc the c~,lor ot  any of :he oils f :om crushing pi.~nts 
:o the nickel sulfate st, ,ndard (Table IIL l':~en ,,ds wl' :ch 
had e x t , e m e h  h,.gh levels of apparent  chh) ruphy l l ,  as 
dv :c rmmqd  by sper meuse:cement, had a 
co lo :  less than :hun the niche', sulfa:e ~31utior.. Q.ualar 
control  personnel  at Western Canadian crushing p~ants 
coafirmt.d this snuaf ion.  

Samples ot oi! wldl a range t)f chlorophyl; w e r e  i~repJl 'ed 
by ext rac t ing  fresh .~amples of rapeseed w:th a :n~x:tJr~" 
,~f h e p ' a r . c a n d  e :han , f l ( 9  1,~(8). I h e ~ s a m p l e s e x k a b l t c d  a 
w:de range ut green coJt~r which were easy to e~,mparc 
xs.:r:", the standard nwkel ,;ulutJ, m using the Helligc co:r.para 
[o r  ( [ a i d e  [ I )  ( ) : l s con tam ing ' , ess than  25 ppmch:ornph.v! l  
were fcnJnd to bc less | ,rccn Than S:an,iard A. 

k,:arnmatit ,n of the abst~rpr~on spectra of the o:1 uu..d ::1 
:he ev.;~er[rl~eV:s lUSt dcscri~:J ~ , , w e d  that lab,~ra,,,rv 
cxt rac : r  ,i l ls had a maj ,n  absorpt :on I1":.l~.lltlLlrz| at .zb~_qtt 
665 nn" whereas ,~ds .~ri,m crush:ng plan:s had a m:~xirr.;rl~ 

"I"A BL F tl 

Comparison of Oil Colors of l,aborator~, and (:rushing PLant 
Fx|racted Oils widl C( ,SB Sramdm'd A. for ( ,~r (:olor a 

"Chlorophyll" Lighter than Darker than 
Sample (ppm)b standard A standard A 

Lab extract 1 18 X 
2 20 X 
3 25 X 
4 26 

--* 5 28 
�9 ~ 6 39 

Crushing plant 1 15 X 
--* 2 18 X 

3 23 x 
4 27 X 

-~ 5 37 X 
-+ 6 ' 42 X 

X 
X 
X 

aOils compared using a Helligc ComPara~or and a No. t2 (yellow) 
Wrarte~ gelatin filter. 

bChlorophyll measured as in ref. 3. 
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CIILOROP)IYI+L AN[)  GREEN SEEDS IN RAPE 

jr1 the range 667 668 nm {Fig. 1). Furtherm(,re .  t r ea tmen t  
of the labora tory-e~t tac ted  oils with acetic actd and heat 
resulted m brown colored o:[s w i t h  an increase in the 
wavelength of absorpt ion max imum and a decrease in 
its intensin" (measured as apparent  chlorophyl l  ITatf le 
([[11. "/his r To higher wavelengths and decreasing 
abs,)rpttvir~' suggests convers:+m t~t" chlorophyl ls  to pheo- 
phyt ins  (9). 

F:gure 2 shows that the an :ouzr  of eh~orophy'.: ext rac ted  
m;o the oil torte;aLes well with the amoun t  in the seed. It" 
a correct i ,m ix made for  thv :o'a.er abs<,rpti~ity <,f pheo-  
phytin,  it can tx: seen that a'.mt~: all of  the cn.,,, 'u: nyl l  :n 
d~e seed ~s extracted into the ,>i!. 

Thr re  is st$ttle cL,r~trr in the ll:cratt:re whethr the 
apparent  ch l o rophy l l  ~n rapeseed ,ill ~ in :he fore:  ot  
phet ,ph) ' tm or chlorophyll .  [..arlv ~ . , rk  tw  Nc,,.s',adomsk| et 
.al. (21 and t)v Box anti Bockcno,vgen (10) indwatcd  that 
ph~.ophytins predur:u:tated In ~,;:s frown crushing planLx. 
Apprlqvis t  (111 found that. f<,r freshly ex: rac ted  o:ls fr<,m 
Swt.dlsrl cru~}~tng nlant~ chlurophyll  :tretJ,,mlnated. lie 
suggested that results in the ea:-lier stzJdlt'~ were due rO 
ch-'.nges taking place :n t~ose a s ,  which had been stored 
t, lr Io ' l~ ~)t'riods (up to 6 mor~rh%~ tsc'f~,re ana:vses. Samples 
ar,.a~yzed ir~ this s tudy ~'ac:cd in age fr~m a It-v,- t!avs to 2 
~ee'.<s before being analyzed. E~cept for the pt.:lod o. ~ 
~:ostal travel, ~"~e ~ n t p l t s  were stored m tkc dark at 4 C to 
min:m:ee any ch rages. It v.'~uld appear tha:.  if chlorophyl l  
is prcs~mt in Canadian r~d immediate :v  af :er  cxzrar it is 
ranidJv, c<>nverted t , ,  pht'L. :",hvrir+. . A.ls~. pheophytir~ prL.b 
:rt~lv : ' redomina tcs  in any oi l  whk 'h i~ h :mdled by a ref iner ' ,  �9 

it ':s :~.iobablv tnt" russet r of the phr wbi~'h 
makcs  it m~poss~blc t<, establish a c~rrt ' sp,mdence hetv, ecn 
the f ' t ;SB Standard Col<~r A and the coh,r of  nil~ cx.'r~ctcd 
l r~mt c~:~: ing plant~. "Thr ad,>ptiur. ~f a "r.axlmal .tm,:~,nt 
of  a~.parunt chlrm~phy:l C,+s: pt:e,>i, hvtln,~ as :Tlea,,urt.d b)' 
.AfK;S standard : , o r  t,r a mt~.!:i'ica~.i,~a t~f this procc- 
,I.urc ~ t ~ ] d  pr t ,bably  ~olvc :his ~r, rbh.rr+. Sttch a ntcth,~d has 
been su~:ested !>v Kcl :v and Yuctt  {31. J hi" g:t+tt I) ,~f 
eon':pot.;ntJs t~hici~ ha~e ,in .~bs~rptioa rr~ax::llUrr~ in the 
I a n g t "  <'~I" 6611n70 I'I?l'1 o ; ; J ; d  [~,' r~fcrrcd tu as ,+ppar~.nt 
cEIt,tt,ph)';I w:th tkc tJr.der+t,md::+g :hat pkt'<,phyt:n, rather 
-hm:+ c++i,,rophyll, prubabl  v ;s Lx.mg mt.asttrt 'd A bt.ttcr 
~k,'.url.'m w~mkl I,<. to treat a~l sa,:q+lcs wi:h a t t : : c  acid and 
he.l: .+r;d repor t  tl:t r~"~tJIt'~ :+.s ['~:'le, rphvtlr~. A r t<) 
"tw far'toP um'd in :he t'alc'.t:ati(m +sould then l~" r t 'qu: :rd.  
An upper ]!1'1~i:. ,~f ?0 ;'~pl'll iv~c,~i~,m,'zin {;l~.casul-t.d by .A.(~:S 
Cc l ad  55 ~ith r~, change in fac:,~rl is probably su"lta!)lc.~s 
a repiacrment  f,~r Standard .A.. 

I1 25 i ,p : r  chl ,~roi ,hvl l  r , .p~sen,. ;  the upper  i l ra: t  fu r  tnp 
~radr uil t ) , lsc, i  ,~n enmj)ar isuns ~,~,f ' ;r t 'Xt l ' , t t 'T4  w ~ : h  

Standard A. then "!It" ti;~.;~<'t l i rn:t  ft, r e!t lur:,p!~v:' :rt tt,p 
grade set-d IX , ,niv l 0  [)+W:l (;:ll,+wir~?, f, rr 40% t,i: :n thc 
~cc 1). Ailt~w ing .+'or the a~.t'lagr ~,;] ct~'ltcrlt l,t'ing s(q':leWh?+: 
grea;er ~han 4o'-, sad f~>r the effect ,st :vcra-3!:t ~ ,~t ~m~dl 
tot~. sampl:ng and. rl~c'~h<,dologv err, ,r ,  rhc rrlaxi:t~.al t~ppet 
I:mi: r:,: chlor~:~. ~11 in tkc sccd e.ht)uld [~." ca. 12 ppm. In 
.~iwcdcr.. tht" r~lJX::l".i[ .+!!~w.:I)~e v.tl';c t rsr 5red ~hk,rt,phyil 
='~ 50 j~;~nl .Is mess.urea in the o:i by ht.p:,:nt-/t-th.lr~o! 
t-~tr,tr (4) As'~.'lnl;71~ 4.1}~'~ *)ll Ii1 t!lC .~r tkl'~ t'~=l.'%',~- 
ponds t<, 1 2 ppm ehh~r~ph) ii in "he seed. 

Irr ,rrdcr :u Lind ,,~LJI h , ~  the (:,:.r~alt]l;!t~ (Jl'adln~ N'vszt-rl":. IS 
mt- t ' t i : l l ~  [ h i  ~+ ~r~) i ) , ] ,~ . !  s t A l ' l d 3 t ~ ! ,  ~'~,'t.~31 5ak'~.q t~.. ~ q,lDltllk'~. 

,~f rapr162 ~1t!/ a xvltl~' range in .'hh~r,>ph) ll c~ntec, t I,v 
(~,lE,ldD~rl (;rair7 (~tH'~l?111Sslon [Tl~j)ecztir~, anti !,-. Ir~';peezors 
."r,~1'11 3 ~Vt...tt.rE Car~,:dian ( 'am,la  cru~hini; :~'..:n:. I 'hc rcsu :s 
fr:,m dlcst" s:udies (Fig. 3. +l.lb'.r IV) ~htr~ :hat if 1 2 ppn; is 
the rl:ax:nla: Icvrl , , t  c}~:t,rr,n}wJ allowable,  then t~t'I~.' ca. 
1.5% green seeds should bc al!uwcd in :5c sarl~p:e raCncr 
than 2"~ all,,wed .tt ['~rt'~'nt Fu:tht ' rm,>rt ' .  :he i+,w L',rrrt+[a 
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FIG. I. Absorption s p e e ~  of oils e~,lx'acmd from leed in the llbmnt- 
to~.', modL.~--d by t~ltTnm~r wi th Icetir -cid, ~ an oil ex t r~ t -d  
from = Western Camacli~n a'u,dhinlI pbmt (,,,It diJuuL"d l~lO wi~h 
CCJ.). 

TABLE Il l  

Chlorophyll  and PheophyrJn in Samples of Oil from Crushing Plants 
aad from Laboratory ExtraclSons 

Chlorophyll in oil (ppm) a 
Laboratory 

Crushing plant oil extracted off . 

Sample As is Treated As is Treated 

1 5 5 7 4 
2 12 12 16 11 
3 17 17 23 10 

�9 4 20 20  33 20 
5 26 26 44 30 
6 27 26 40 34 
7 .  36 36 45 34 
8 57 58 64 41 

aMeasured as in ref. 3. 
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F I G . . L  Relalion,s,h[p h.etwren ,L".ed r Lnd oil ddorophy l l  
in u m p l ~  r162162 at Wr .C~J~di,lm ('Jr'u~.dhi.rl g pLtn|,,. Seed 
~tlorophyLI determ~ted by r ~ T r  q ~ r u ~ o p y  (6) ~ oll 
ch]orophyll b F ~p~cttuphurom.eu 7 { 3). 

ri+~:l ( :2) ind:ca++cs :ha t  truly ,. '~ 50::~- ~J~ t~e ch.,n.e,e~ in 
ch l ,m , rd ' v l l  c, ' , r :wn, can bc expla:n<+d hv changes in per- 
crF tJgC green ".x'cd. 

[ 'urthr t'x.,.r~:ma::un c=f t h r  dat:t t ' lal, l~' V)  in,h::atcr, lha: 
I:1 I~'1(" ',~'" i>f  Sat l " Ip Ics  f r , l r ' h  :zn are."  wad: ~, r  Lhir~rt,phylJ 
p.":tflL'm. 60~:, ,.:' tht" ~ m p ! r s  w'id~ t'w'r~ 1~.~ +~r le,s o f  green 
s~r ~:..ct'eded the 12-ppm chhtr,~ph} '.1 .wni~. I"~! s,~mph.'s 
oq leu t , .d  [."om tf ' l ' t~t:ght,ut Wcs ' cm C.~nad,:. ca ~(1% w ' th  
1",. or i~_s', green .seed it.l.d ~.,x'.itr th.zn 1 2 !~pm ehi~,r~r)hr 
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FIG. J, Scal:~r dhq~tlmt l;howi~t~ ~ reln~otm'~p between percen~a~ 
o4~ IFeen ~ e d s  and a~ed tahlomphyll in ~mmples from t~e i 9 7 9  ,K'w 
crop m,wvrv of We~r Canadian c ~ o J ~ r ~ ' ~ " e d ,  

This  s i t u a t , m  o~wiot, sls is no t  s a u s f a c t o r v  fl>r ~J~xt 
qualit) c~mtrol. One ans,xer t,, the qual i ty cor~(:ol po,rit,n 
of thr~ prub~en~ is to adopt a proccdu:'e to measure t~e 
~'hlort~ph)'ll c o n t e n t  ot samples  of  rapcsccd ,  r,tcher than tl~e 
p e r c e n t a g e  [~reen s.eed. Such a : ) rucedurc  is used at pr,.-~cn: 
~n Sweden  (41 anti m igh t  be a d o p t e d  in Canada  for u~ '  at 
cano la  ertJshtrlg p lants .  Genera l  :z.~" of such a svs tcm it: the 
Canadl :m grading s,,'st~-m is un'.lkeJy, b~twever, sclcc ext :ar  
riot, m~d v p e c t r o p h o t m e t r i c  r e c h m q u c s  a r t  "~po zinte 
consun: i r ,  g, expens ive  and  haza rdous  to he ascd a~ pr imal  3' 
g rad ing  po in t s  or even at g ,~vernmen:  inspeczion offices. 
I ) e s e l t , p m e n t  nf  an ins'~rl:lllerltaJ p r o c e d u r e  using ,! refine 
: a n t e  t e c h n i q u e  sm~:iar to the rap:dly  devclop::~g Ileal- 
mf.,'ared rec~nolo~, mav esen:ua[ly provide a :.~ti~,facton' 
answer tt, this problem. 

Quali ty cot:~ol is only part of thc problct:~.'I i:e m,~ct- 
u n p o r : a n t  problem ~s the  large a m o u n t  of  Canadiar~ ran,~la/ 
rapeseed  which  falls to meet  the  s t a n d a r d .  ResearcY, is being 
dOl'le to relate agricul:.ural pa ran t e t e r s  tu chlt,ropl~y'.l 
c o n t e n t  of  the  seed. }topefu: ' .y,  this  will rest:::  in improve 
rr,~ents in ag r i cuha ra :  p rac t ice  and  :ess i m m a t u r i t y  ie Can- 
ada ' s  c a n o l a / r a p e ~ e d  c rop .  

TABLE IV 

Relaaion~hip bet,,~een Percentage of Green Seeds and ChlorophyU C o n ~ n t  o |  Samples oE Rape~ed CoUeeted 
and Teared at [)iffercnt Ti.m-~ and Lo~:~iomt 

Range Green seeds 
No. of ehi1, a Green at 12 ppm Enuatian 

Sample Inspectors samples (ppm) (%) Correlation chlI. (%) o~ line b 

1979 New crop survey 
1980 New crop survey 
1979-80 Crushing plant samples 
1980 Farm samples 

Can. Grain Com. 56 1-28 0-4,5 0,61 1.2 Y = 0.10X - 0.02 
Can. Grain Com. 46 0-34 0.4-13 0.67 1.8 Y = O.18X - 0.37 
Can. Grain Com. 115 1-24 0-7,8 0.65 1.4 V = 0.12X - 0,06 
Canola Crushing Plant 291 4~48 0-20 0,67 1,4 u = 0.20X - 1.00 

aSeed chlorophylI measured as in ref. 6, 
b y  _- % green, X = chlorophyll. 

�9 "IABLE V 

Distribution of Percentage of Green Seeds and Chlorophyll 
in Samples from New Crop Surveys and Crashing Plant Surveys 

Samples 
Green seeds Total no. Total samples > 12 ppm 

Survey seeds of samples (%) ehll, (%) 

A 1 112 53 60 
2 38 18 79 

>2 63 30 87 

B 1 73 63 3o 
2 30 26 83 

>2 12 10 92 

C 1 59 77 34 
2 10 13 90 

>2 8 io 100 

D 1 25 54 24 
2 13 28 54 

>2  8 17 75 

A-Samples  from a. single crushing plant: fall 1980, 
B-Samples  from 7 Western Canadian crushing plants 1979-80. 
C - 1 9 7 9  New crop survey. 
D - 1 9 8 0  New crop survey. 

A(" KNOWI.EI~LM ENTS 

the  Western t.anadlan Cano4a (:ru~,her~ mtd Gtalrt Conlp~ddes 
provMed the samples. E. (:andlis.h, L.D. I)avkJson and D. [~(:]erce 
.~Aiid@ c'hlorophy:l a n a ] y ~ .  
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