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The Effect of Rapeseed Oil Added 

to Control Grain Dust on the Quality of Wheat 1 

FU-HUNG HSIEH z, J.K. DAUN and K.H. TIPPLES, Canadian Grain Cc~nmissio~, 
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A B S T R A C T  

]'k,c ~.lff'cl f~! ,,~,ray:rL~ edible rapeseed od on ~.ontrol',i~g du~t ~.n 
barJe~.', oa t .  rye' am] wht 'a t  has t~e~ [n~'st;g' ,l ' ,r  [~,rh t he  a :notJn[  
+~t rapr ol[ dr and blilj ld dust Ir~'el govern thr ,lust 
reduet[oc [t.vel wltere~s the type. of gtai:~ is imrtta:.r ~1. reg~rd!e~s 
of the. Jr:ilia: :lust conr ahoy: 1,10% ,,l~st LUtd~.l be rt't.tuer~t 
with oalv O.t)5'~. r=pe~eeJ ~:1 addition. W!le~ ~ e  ini:~a2 t l~!  lev=,l 
e.sceed~ti  750  nl ,g/::] ) ,  dl.l~( :e.'tuctj(+n ct.'~l.l[,~ rr 9+,)'%. A.~lhouk~l 
~'~:3"lt_" tJu~t .~.f"trred to the ~he~ k~'.~nel.~ after t apered  o:1 app'.]cm 
tiOlt, eX~,cl'q ft,r (i1~1~. ,(t'tt, d(tr$:ioP.s ;IF flOtl: aSP'I a:lct r162 <~th+_'l 
f~++r aJla:ydr pro;'~'rt=e.., physical ,~r proi'<r:K' % and mUli:tg 
�9 u:d bsk~nu ,]tJidir~ies wrr r  urlal'f,,:c:e,l 

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

I landl ing  <)r processit:l', grai l :  t ' :eatc~ d,Jst. A.~idc tr~)r11 
caus:n!, rcspiratt,.'~,., di 'wumft , r t ,  dust :~artir of  le~  :hart 
5 .urn m si,'c are a;so e~,ns.idered a ;~,tentia: hcMth h~zard 
(1;  ]n add!tiun, grain dust cxpIosit,ns which leave occurred 
m l+<+th ~rain clcv,m~rs ::no fl<,ur : l | i l :s arc pe rhaps  | h e  r11ost 
s~'rious du,,t pr<~b',ern :n the gram ::ldus;r ' ,  + ( ~ , 3 )  

Cur~trol[ing g:a:n du~.; I~ vcrv dfff[cu'.t bct'ausc rhe dust 
!'~'comt.s. airh,)rr+c wheneve r  grain i.s moved  or  transfe. ' red.  
F'utd~er:~urt., gra:n t 'andlir,  g opc ra r ions  such ~.s l uadmg and  
.mloadjn!:  ,el a grain r ,~rr not  usu ,dh  conflnt-d It) a 
small space. Eftect ivc  gram dust  con~t ,q  d+us t'~.-cornt:s 
ex t reme ly  cost ly .  Capi ta;  c~srs to :nstall gra:n dust col'.cc 
: ion t~quip:'nen~. :gave l~-t'n csOrl+atc,), =z !x:eween S25( | ,O~)  
and $1.[KK~.0()O, d e p c n d m g  on the size of  ~ e  gram oh" 
razor. T h e  ann.',.+.' ~pe ra t ing  c<~sts ::re an adCitJ.o~'ral one'-fifth 
ot the capital  mves tu ;cn t  (4). E~en aftt'~ l h c g r a m  dus r  is 
.,rucc~:sstullv c~ZJected (0.()5-1.(Y'.~ ,ff d ' e  weight  of the 
grain h:md"cd).  ,.'nlcss it cm~ find sn end us~ such as l,+c++n; 
ir'~ a feed or feed ingrcdie t | l  on the spur,  i t  can t,.'reatc a 
s+qid wa+tc dispr,sal ;+ft..,[.qt.-nl (4). There is at; urgent  need 
for new a~d :n+prox'cd dt.~t corttr<+l n |c thods  ".pp~icable to 
d ' e  ~r,tm m d u s t ~ ' .  

Scvcral m e t h o d s  i+avc been used lt~. t2l+nlr('~] grain dust.  
Apl,I; ing a r IJnUotlS ~s.ttcr n'ist via a ~,:::cs . f  t,>f n~,zzle~ 
,n dusrv  areas has brcn  s~;t~ics:cd (5)..q:+~ra)',ng t :xtr t 'mcly 
~ow ~evels ~r  a h'r o:~ and so,,'tx:an . i l  t<+ 

' h ~ r  no. 477 o: the ('anadi',n (;cain Co.,'~.r.~.....~')n. (;.rmn 
Re~e..trch l.ah,~r~,to:v. Wirlrtip<'.g. .Vht=~itts!ta. C3:llda. ]'{~(: 3(;9. 

+lfft"~n, address 1he Qu.,keP LIa:~ ('Om0ar:y 6J7 W. Main ,gt., 
R=rtingro~t, I1.6~.)10. 

wheat,  corn anti so,;beans has r~sultcd Jr+ surpr is ingly  large 
."t 'ducuon in grajP, dust levels (6.7).  The a im t>t" |his study 
was t .  invcs~ig.|:c lhc ct@eejvcness o f  grsin dust  comr , f l  by 
sPras.'mg the grain vvi:h ~ r  raP:seed oi l  and to studs' 
the ef fect  ot  aPplS'mg rapt.s~Ped oi l  .re nvl'. in~ and b a k e +  
q~,Llt ies o l  C;+nadian Wcsrcrr: red spr ing (CWRS) ~shcat. 

M A T E R I A L S  A N D  M E T H O D S  
4 

A grain dust measurenlen~ device was bui l t  accord ing to 
Cooke et al. (6). A nvedh" va!ve c,)ntrol~ed the t l ow  ,ff air  
to exacdv 15 l . /m in  (meas,, red hv a It|thor [ .ab~ratorv  
F low ,Mc~cr). Borh the needle valve and the f low l i t t le:"  
were i : tstal led t~ twcen  :he cv l in tk . r  cr t)lc dirt;" 
~rain rand a vJ, CUt:r+l ~'~U/llp. The  vaettttrt+ p u m p  ~sas tur ther  
r162 '~<+ :~ I,al~+ralOl".' Timer to  r Thq:" tJ~l~;" 
s~m~l ing t ree.  (;rair" s:unP/e s~ze, samp! ing t ,r :w :,nd th<: 
pr,~cedurt' of r~lcnsuring dust levels wet(. the  ~,lrne aS de's- 
cr ibed by C r a k e  t'+ aj. (0) c• el+at rhe dkjsI t'o~lec:.t+r 
c. r l t - f incd a 47 m e ,  5 #rl+ Mil]iP+~rc n lembranc  ti i tc, ' .  
R~t's~-cd . i l  was added ro the samPIrs by ~.pr::)'mg d i rec t ly  
in to  rht+ .r(il~lliFl~ Cyl inder  t..~ir| B +l nitro~.n-p<,w.dere~.~ 
~.101~,11Z t' r, 

Four  d t r : v  g r ] ins  (barb-y, oak'% rye and whca~J were used 
:o s tudy the eftecuvent 'ss o f  grain dust cor t t ro l  w i :h  rape ~ 
'~'e~ OL, 1!1e* ~,:.l.:i'iP.e$ ',A.C~C , t l ) ta ined fro.+ rail car shi;~ments 
and were subd iv ided and par t ia l l y  cleaned "t> :w~wicr 
subsamp'.e+ v,.ith d i f (c rcr | t  dust !evels. The rapeseed oi l  was 
s l ig l 'dy  hTdro.gcmtte,:l an,J was suppl ied by Canada Packc.~ 
I . . n i t e d  Research  Cr T o r o n t o .  The  fa l l ; '  acid corttp+~si 
tn,'~r-ot ;he n';tpeseed oil was ,'is follows. 16:O, 5%: ]R:Ck 
3..I.%. 18 1. /9.4".;,: 18:2. /,1.9%, 18.3. 0%.  20.0, 0 .6%, 
2th 1, 1.7%: Z 2 0 ,  O. 3%; 22.1,  0.7%. F:o: mdlJr~g and bake.t :  
studies, the whea l  used ~.va.'i a coml)~)slt,.: $,"1:1~I)[(.' o t  No. I 
( 'WR$ type  t rom the 1978 crop.  The a,~ and pro :e in  
(N :.~ 5.7) con:enrs were 1.51 arid 134.%. tt.s:~rL'rivel'v 
(13.5% mt,:srt trc bas:~). The wheat  was n l i xed  wlrf" I(y~, ot  
a dust and  cha r t  mix  :ure obra ined |r~'11 It'll" .$t?I'CCn room ,;f 
a local f l our  mill. to m a k e  d i r ty  w h e a t  

Eight  w h e a t  samples  w c r e : r c a : c d  w : m var ious  levels of  
r , :pesccd ml wirh or  ~: th<tut  10% dust  and r  (T'ablc i). 
A l t e r  c!c.tr+:r'k: with a Ca r t c r  D~ckagc Tester ,  they were 
ren~ ' . "cd  :o 16.5% n~o=st:,re l r  18 hr  .rod Ihen r l t i l ;cd Ln ~.t':c 
mt,d: f i : -d Alhs-(]hah|+r [ .abora |o~"  mi l l  (~1). T h r  arrumnt 
o f  w h ( a t  mil ' .ed w::s 3 kg based on 14.% mo is tu re  t,~ the first 
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break rolls. 
F:our anaJysis, rheological and baking (Rcm,x method) 

tests were thc same as described by lJolas and "ripples (9). 
Al l  data are on 14% moisture basis. 

Neu ual lipids were extracted from the whale wheat and 
from the flour, hran and shorts fractions with hexanc 
using s Goldfisch extraction unit (16 hr). The samples were 
nor dried or ground prior to extraction. The fatty acid 
composit ion of the neutral lipid fraction was determined by 
gas chromatography of the methyl esters on a ~-m glass 
column (3 mm id) packed with 10% SP 2330 on AW/I)MCS 
Supelcoport. Merhy[ esters were prepared wjth merhanoltc 
IICI (It)). The amount  of rapeseed oil in an)' of the trac- 
t ions from rapeseed oil treated grain was e~.timated by 
companng  the conu:nt  of 18:1 fatty ~ i ~  with that of 
rapeseed oil and with that of the neutral lipid from the 
untreated grain. 

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

E f f e c t  o f  R a p e ~ d  Oi l  on  Grain Duat Reduct ion 

The effect of spraying rapeseed oil on gra:n dust reduction 
is '~hown in Figure I(A). The 8ratn dust reductkm was 
calculated as: 

% Dust reduction -- 
Initial dust level (mg/m ~ ) - final dust ]eve[ (mg/m ~ ) X 100% 

Initial dust level (mg/m ~ ) 
In gcncr,d, regardless of the type of grain or initial dust 
level, percentage dust reduction =ncreased with the a.mount 
- f  ral;~sced off applied. The most significant :ncrease 
occurred between 0.O:1 and 0.0~% of rapeseed o~? where 
dust rcducuon level chaa~gcd frtmz 60 to 80% Further 
ir'~crt.a~.s in rapeseed ,ill appl=catton caused only minor 
improvements m dust rcductton effictencv. 

i.~g-ure liB) shows the effect tffinitial dust level on gram 
dust reduction for the same samples shov, n in F~gure I(A). 
Far a:] grams tested, dust reduction changed steadily from 
70 to 90% when initial ,Just level was increased from lOI) t() 
751) mg/m "~. "]"here was no s~gn,fican~ cha.nge in dust reduc- 
u(,n efficiency when ini t is  dust level w.-,,r further increased 
up to 2,530 mglm ~. 

It a.;',pears that both :hr arr,~ount or rapeseed ,)s de 
p~Htcd and mit~aJ dust level go,.ern the uercen'.age dust 
reducr:on. C~x:kc et al. (6') reported tha~ f,~r dus~ in wheat 

the dust reduction level exceeded 92% at additive levels 
of 0.(17% and above. These studies were earned our, hov,'- 
ever, at initial dust levels of 1,285 mg/m s and higher. For 
lower initial dus: levels tless than 330 mg/m ~) in wheat, 
corn or suybean, applying addit:ve from 0.04 to 0.]6% 
caused only 59 rt, 89% dust rcduclion. Tllerrlore. although 
a hydrocarbon-base od was u.scd as addirwe, thetr results 
were essential:y rhe s,~.mc as this study w~th rapeseed oil 
as addttive. 

Mi l l ing  Quality" 

Eight wheat samples were milled in the modified A;l:s- 
Chalmers I.aborato:'," mill. The reml:$ are given :n Table I. 
Introducing rapeseed oil up ro 0.19% wlrh or without l t ,~  
dust and chaff had liu!e or no effect on the v:elds ot bran. 
shorts or srraigh~-grade fluur. It should be n~ired rnar sume 
dust adhered to d'.e whea" when both rapeseed oil and dust 
were added as was evidenced from the slight sample we=ght 
gain after cleaning with a Carter Dockage Tester before 
mi[]irlg (Table l). t h e  dust adEerence to wheat kernch can 
also be observed directly by comparing the seann:ng e2ec- 
tron macroscopic pictures t,f Figures 2(A) and 2(B). 

Examination of whcat surface neu:ral ItpMs Itl-able I1) 
showed :hat s  s of the added, rapeseed od co~:ld be 
round on the surface of clean wheat, bar on;y t• 
1/4 and 1/3 nf die added oil was iound on the'~urface of 
wheat containing 10% dusr and %half. In the ground prod- 
ucts, only ca. 2/3 of the added oil could be accoua~cd for 
in the clean wheat, indicating z.hat some of t."]e oil : s ~  
removed by prucessmg, pt~ssib!y dunng tempering. Abou: 
1/2 ot the added oil was found in rhe flour. "lke n:ajur 
effect of the addition of rapeseed o:[ on the fatty acid 
compost~ion was a n:in,>r change in tt'c 18"1 ~uld 18 2 
contents of the hpids. 

F l o u r  Quality Data 

The an'alvrhcal data for ~t~.tlr~ are presen~.ed tn Table I11. 
I-xcept fnr f lour colttr and a.,dn, - ther  flour properties ~,.erc 
essent:allv unaffecred by the addit=on t~f rapeseed o ,  ;,.ntJJ 
or dust and chaff, lntroJucir:g e~rher raf,.:sccd oil (~ar-lph. 
nos. 2 4) nr dust (~amplc r:,). 8) :ncrcased flour cuiur t,v 
0.3-0.5 KJ units (t.e., flour c,)i,~r became po<lrctl r 
f'.~mr ash u~as nor ch.L"tged. Adding boll' rape~ed off and 
dLs: (sample ads. 5-71 caused further detcnorat~t,n Jr- fl~,~r 
c,,Ic,r and a s'.igEt increase in .s ash. The d.etenoration 
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Z 
.O 
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t't 
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100 - -  

 8o~ ! - 
o o 

60 - o 

~~ .I_ 
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A B 

a ~  ~ ~  . 
o �9 o ~  , o ~ 1 7 6  o *  

I .I i I I 
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0,35 
L I I I [ J 

5 0 0  1 5 0 0  2 5 0 0  

I N I T I A L . D U S T  LEVEL, m g / m J  

FIG. 1. Effect of rapeseed oil on grain dust reduction: (A) effect of rapeseed oll level; 
(B) effect of initial dust level. 
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OJI, ADDED TO CONTROL GRAIN DUST 

TABLE I 

Wheat Samples and Milling Results 

Milling y l d  d b 

Rapeseed oil Dus t  and  Sample w t  Straight  
Sample Wheat  added  chaf f  added after cleaning grade flour 
code (kg) (%)a (%)a (kg) Bran (%) Shor ts  (%) (%) 

1 3.10 0 0 3.09 21,1 3,8 75.1 
2 3,10 0+07 0 3.10 21.6 3.6 75.1 
3 3+10 0 . ! 4  0 3,10 21 .3  3.7 75.0 
4 3.10 0.19 0 3.10 21.5 3.6 74.9 
5 3.10 0.07 10 3.12 21,3 3.7 75.0 
6 3,10 0.14 10 3.12 21.4 3.7 74.9 
7 3.10 0.19 i0  3.11 21.3 3,6 75.1 
8 3.10 0 10 3,11 21.2 3.7 75.1 

abased on 3.10 kg wheat .  
bThe a m o u n t  o f  wheat  milled was 3 kg based on 14% mois ture  to the  

also calculated on 14% mois ture  basis. 
first break rolls. The  y i d d  results are 

FIG. 2. Adhercnc',r of dust to s...heat kernels (macnificatJon 750 X)= (A) clean ~ht .a l ; (B)  wheat ~/ter ,t.4d~ng rIpe~x,,d oil snd du~ =rod CIc~MlJI~ 
w k h .  (:=rter l)ock,~e l l ' e ~ .  

it. f lour  cu lo r  ~.cerl':t:'d in p ropor t i on  ro ~he level :~f r:,.,~esecd 
oil  appl ied (sample nos. 2. 4 and :,ample nos. . ; -7) .  

Physical Dough Propert ies and Baking Qua l i t y  

+r-+b;e~; IV a n d  V t;ive ".he ph+~+.ic,:: dougi+ i',I<~[',~l'ti<.'s :',J1d 
bakm~ cu,.ditv o. + ,~rious sanlp~es. I: +s intctest in i' l,+ n<,te 
:h:,.: +lJLf'~c~,kiFth lh~ur c<d,>r ar':,+] :1our ssh }x'c.'.ne poorer  
resultini.,, n-<m+ add i t ion  o f  rspeseed ~>il and dust, .".~mr 
rt~cu;o:?.ic,d p:t,perEes were csscn:ial 'v ,,naf."ccvrd. B:e~,d 
Ioal r v<d:J:l~e, a['~i;c.',.t'ancc, cr%l:11b SL,'Tt,iC|'JI"~', Ct't~n~[) Color 
ar:d baking +b~:o='pr=t,n were ,dso tLn'.fft.t'red. The lack o f  

r ol l  m i l l ing  'and baking uua l i . v  is in ,lg:eemcr~r wi th 
[.aJ et ~. (7+ ~-h,+ worked  v,'~th ~u~ hc&n o[I. Prob+d+h' this 
:s tx~c.~u.se rhr a.mo~,n~ 0f  ra~seed  ,il l ,rod d'~,+t :.'apI+ed in 
~tl.uf Wa'r 71lC CrlO'Jbrl; Tt, CJ.I:.S~." :1:1",." ct'::ik'l.~t.'$. 

A(" K N 0'~, L r: r)t ;,'~! r N T  

The "~ut'lor~ ~c~l<mte,]Re the" ~ss;stance o. t H.C l~lack in setdng up 
the equlpr'.'+e71: ,+n.J :h'+rlk A W..+d,~,:t;re~,+r :,,r taking t~';t..~EM 
p i+ lu .'es. 
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TABLE 11 

Effect of Added Rapeseed oi l  on the Fatty Acid Composit ion of  the 
Neutral Liplds of  Wheat and Milled Wheat Fractions 

RSO Dust and Lipid �9 RSO in 
added chaff added content lipid Added oil 

Sample (%) (%) (%) (%) {%) 16:0 

Fatty acid composit ion 
(% total fatty acids) 

18:0 18:1 18:2 18:3 20 22 

Wheat 

Flour 

Bran 

Shorts 

0 0 0,13 0 -- 
0.07 0 0.16 42.4 97 
0,14 0 0.27 61.2 118 
0.19 0 0,27 69.0 98 
0 10 0.13 o - 
0.07 10 0.15 12.5 27 
0.14 10 0.16 17.4 20 
0.19 10 0,18 30.3 29 
0 0 0 .88  0 -- 
0 . 0 7  0 1.02 1.7 19 
0,14 0 0.92 4,2 21 
0.19 0 0.87 6.2 21 
0 10 0' .97 o - 
0.07 10 0.88 0.7 7 
o.14 10 0.91 0.2 1 
0,19 10 0.88 3.9 14 
0 0 4.16 0 -- 
0.07 0 4.18 3.3 .41 
0.14 0 4,11 5.4 33 
0.19 O 4.61 8.8 45 
0 10 4.05 0 - 
O. 07 10 4.00 2.0 24 
0.14 10 4.03 3.0 18 
0.19 10 3.88 2.1 9 
0 0 4.90 0 - 
0.07 0 4.80 1.7 4 
O. 14 0 5.O0 3.6 5 
0,19 0 4.91 5.6 5 
O 10 5.00 0 - 
0.07 10 4.89 1.2 3 
0.14 10 4.90 0.9 1 
O. I9 10 5.00 1.2 1 

17.3 1.0 19.3 54.6 4.9 0.7 0.6 
13.5 1,7 39,4 40.3 3,5 0.8 0.8 
12,0 2.0 44.2 37.2 3.4 0 ,7  0.7 

9.3 2.5 52.2 30,6 2,7 0.6 0.8 
16.9 0.8 19.6 56.3 5.3 0.6 0,4 
15.6 0.9 25.0 51.2 5.0 0.7 0.6 
15.6 1,5 26,9 49,1 4.2 0.6 0.6 
14.6 1.7 32.8 44.2 3.6 0,8 0.5 
19.1 1.2 16.3 59.5 2.7 0.7 0.4 
i7.9 1.1 17.1 59.3 2.7 0.7 O.8 
17.5 1.1 t8.7 58.6 2.5 0,8 0.6 
17.7 1.2 20.0 57.0 2.3 0 0.7 
18.7 1,1 15.8 60.5 2.6 0,7 O.4 
19,1  1.1 16.5 59.0 2.8 0.7 0.4 
17.8 0,8 16.2 60.1 3.2 0.7 0.9 
18.7 1.5 18.5 56.0 2.6 1,5 1.4 
16,4 0.9 20.6 55.8 4.2 1.0 0.6 
16.9 0.9 22.5 53.6 4.0 1.2 0.5 
16.8 1.0 25.7 53.2 3.9 1.2 0.6 
16.0 1.0 21.7 51.4 4.2 1,2 0.6 
16.2 0.9 20.5 56,4 4.5 0.9 0.3 
16.5 0.9 21.8 44.4 4.2 1.0 0.6 

16 .4  0 . 9  2 0 . 6  55.8 4,2 1 . 0  0 . 5  
I6.2 0.9 20.5 56.4 4.5 1.0 0.7 
I6.8 1.0 20.8 56.0 3.9 1,0 0.3 
t 5 . 4  1.1 21.8 55.6 3.8 1.0 0.5 
16.9 1.0 22.9 54.0 3.5 1.0 0.6 
17.1 1.1 24.1 52.4 3.5 1.2 0.5 
16.6 0.9 20,8 56.5 ~,9 1.0 0.4 
18.2 1.0 21.5 54.8 3.6 1,0 0.5 
16,8 1.O 21.3 56.0 9.0 1.0 0.8 
17,1 0.9 21.5 56.5 3.9 1.0 0.5 

TABLE III 

Analytical Data for Flours 

Sample Color Protein 
code a Ash (%) (KJ units) (%) 

Wet 
gtL1 ten 
(ppm) 

Yellow 
piffnent Starch damage 
(ppm) (Farrand units) 

Gassing 
power 
(ram) 

1 0,46 0.3 12.6 37.3 
2 0.46 0.6 t2.7 3.7.9 
3 0.46 0.8 12.6 37.4 
4 0.46 O. 8 12.6 37.4 
5 0.48 1.3 12.6 38,0 
6 0.47 1.3 12.6 37.1 
7 0.47 1.6 12,6 36.7 
8 0.46 0.7 12.6 36.7 

2.40 26 335 
2.41 27 345 
2.35 26 340 
2.38 28 335 
2.41 26 360 
2.39 26 340 
2.45 27 340 
2,41 28 350 

aRefer to Table i for the meaning of  the sample code, 

TABLE IV 

Physical Dough Properties 

Farinogram 

Sample Absorpt ion Peak development Length 
code a (%) time (mln) (cm) 

Ex.tcnsoagram (135 rain) 

Heigtl t at M aMmum 
5 em (BU) height (BU) 

Area 
(era 2 ) 

1 63.3 5.50 20.5 285 440 125 
2 63.8 5.00 20.5 285 450 130 
3 64.0 5.25 20.5 290 430 130 
4 64.3 5.25 21.0 280 435 130 
5 6 L 4  5.25 20.5 290 445 130 
6 63.5 5.25 20.5 290 440 125 
7 63.7 5.25 20.5 300 455 130 
8 63,9 5.50 20.5 295 460 130 

aRefer to Table I for the meaning of the sample code, 
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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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