S5ULFUR COMPOLINDS IN RAPESEED PROCESSING
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& The Effect of Rapeseed Oil Added
to Control Grain Dust on the Quality of Wheat'

FU-HUNG HSIEH? J.K. DAUN and K.H. TIPPLES, Canadian Grain Commission,
Grain Hesearch Laboratory, 1404 303 Main St., Winnipeg, Manitoba, R3C 3G9, Canada

ABSTRACT

The ctfect ot spray:ng edible rapeieed ad on cortrolling Just in
variev, oat, ive and wheat bag been investigated. Bath the anoune
of rapesced ou depusited and inital dust level govern the Just
redquction level whereas the type of graian is immaserial. Regandless
of the ieitia; duse concenzrarion, abour ¥0% Just could be reduced
with only 0.05% rapeseed ol addition. When the initial dust level
exceeded 730 mpim?, duse reduction could reach S04, Although
same duse adhered o the whear hernels after rapeseed ol applica
tion, except Tur <ighe Jdeteriorations in flour ash and color, other
Four analydcal properties, phyvsival dough praperses, and milling
and baking qualities were unaffecied

INTRODUCTION

andling or processing gram credtes dust. Aside from
caus.ay respiratory discomfory, dus: pardicles of less than
5 gmoan size are aiso considered a potential health hazard
(13 In addition, grain dust explosions whick have occurred
in botiv grain clevators 2nd Mour mills are perhaps the most
serious dust probiem n die gran adusiy (2.3).

Controliing grain dus: s very difficuct because the dust
becomes airhomme whenever grain is moved vr transferred,
Furthermure, gra:n handling operarions such as loading and
anloading ar & grain clevasior are not usually confined 1o 4
small space. Effective grair dust control thus becomes
extremely costly. Capital costs to nstadl gran dust enilce
ton equipment have been estimated at between $250,000
and $1,600,000, depending on the size of the ygrain cle
vator, The annua operating costs ure an additional one-fifth
ot the capiial iavestment (1), Even after the grain Just is
successtully colected (0.05-1.0% of the weight of the
grain handicd), unless it can find an cnd wse such is becom
ing 2 feed or feed ingredient on the spu, it can ¢reate 2
souid waste disprsal problem (9. There is an urgent need
ter new ard :mproved dust contral methods applicable o
e graimindustry.

Sceveral methods have been used to control grain dust,
Applving 4 cortinuous water nist via 4 series of Fog nozzles
in dusty areas has been saggested (510 Spraying extremely
low levels of a hydrocarbon-base o6 and soybean wil o
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wheat, corn and soybrans has resulted in surprisingly large
reduciion in grar dust levels (6,7). The aim of this study
wis to invesiigaie the effecuveness of grain dust control by
spraying the gruin with an edibie rapesced oil and 1o study
the effect of applving rapeseed ol on midling and baking
quaiities ot Canadian Wesrern red spring (CWRS) wheat.

MATERIALS AND METHODS

A grain dust measurement device was built according o
Cocke et al, (6). A needle valve controlied the iTow of air
to exactly 1.5 L/min (measured by a Fisher Laboratory
Flow Meter). Both the needle valve and the flow meter
were installed between the ovlinder containing the dirty
grain and a vacuum pump. The vacuum pump was further
conaected 1o a Laboratory timer to control the dus:
sampling tme. Grain sample size, sampling ume and the
provedure of measuring dust devels were the same as des
cribed by Cocke et al. (0) except that the dust collecior
contained 4 47 mm, 5 gm Milipore membrane tiiter
Rapeseed il was added o the samples by spraying direcily
into rthe ratating cyhinder using & nitrogen-powdered
aterzer,

Four dirty grains (barley, oars, rye and wheao were used
to study the eftecuveness of grain dust control with rape
seed ou, The sampies were obtained from rail car shipments
and  were subdivided and parridly cleaned 1o provide
stbsampies with different dust levels. The rapeseed oil was
slighty hydrogenated and was supplied by Canada Packen
Limited Research Centre, Tuorunto, The fatty 2cid composi
unr of the rapesced oi was as follows- 160, 5%: 18:0,
3%, 181, 7944 1H:2, B.9%, 18.3, 0%. 20.0, 0.6%,
2001, 1,7%: 220, 0.3%; 22.1, U.7%. For milling and bakimyg
studies, the wheat used was a composie samplc of No. 1
CWRS wype from the 1978 crop. The ash and pruoiein
(N x 5.7) contents were 151 and 13.4%, respectively
(13.5% muosture bas:s), The wheat was mixed with 10% of
4 dust and chaff mixzure obrained from the sereen room of
alocai fiour mill, to make Jdirty wheat.

Eight wheat samples were treated with vanous levels of
ripeseed o1l wirh or without 10% dust and chaft {Tablc 1,
After ceaming with a2 Carter Dickage Tester, they were
remipered 1o 16.5% muoisture tr 18 brand then milied in ke
mad:fied Allis-Chalmers Laboratory mill (8), The amount
of whoar milled wus 3 kg based on 14% moiszure to the first
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break rolls.

Fluur analysis, theological and baking (Remix method)
tests were the same as Jescribed by Holas and Tipples (9).
All dara are on 14% moisture basis.

Neuual lipids were extracted from che whole wheat and
from the flour, bran and shorts fractions with hexane
using a Goldfisch extricrion unit (16 hr). The samples were
not dried or greund prior tw excraction. The faty acid
composition of the neutral lipsd fraction was determined by
gas chromatography of the methyl esters on a 3-m glass
column (3 mm id) packed with 10% SP 2330 an AW/DMCS
Supclcoport. Methyl esters were prepared with merhanolic
HCl (10). The amount of rapesced oil in any of the frac-
rions from rapeseed oil treated gran was estimated by
companng the content of 18:1 fatty acids with that of
rapesecd oil and with that of the neutrai lipid from the
untreated grain,

RESULTS AND DISCUSSION
Effect of Rapeseed Qil on Grain Dust Reduction

The effect of spraying rapeseed oil on gra:n dust reduction
is shown n Figure 1{A), The grain dust reducuon was
caleulated as:

% Dust reduction =
Initial dust level (mgfma)- final dust level (mgy’m3 PR 100%
Initial dust level (mg/m?}

In general, regardicss of the type of grain or initial dust
evel, percentage dust reducuun increased with the amount
of rapeseed o1l applied. The most significant :ncrease
vecurred between 0.03 and 0.05% of rapeseed o1l where
dust reducnion level changed from 60 to 80%. Further
increases in rapeseed oil applicanon caused only minor
improvements in dust reduction efficiency,

Figure 1{B) shows the effect of initial dust level on graimn
dusz reduction for the same samples shown in Figure 1(A).
For 2l grains tested, dust reduction changed steadily from
70 ta 90% when initial dust level was increased from 100 1o
750 my/m®. There was no significant change in dust reduc-
van  etficiency whcn initial Jdust level was further increased
up to 2,530 mgz'm

It appears that both the amount of rapeseed oil de
posited and initial dust level govern the percentage dust
reduction, Cocke et al. (6) reporzed that for dust in wheat,
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the dust reduction level exceeded 92% at additive levels
of 0.07% and above. These studies were carn'ed out, how-
cver, at initial dusrt levels of 1,285 mg/m and hlghcr For
lower initial dust levels (less than 330 mg/m®) in wheat,
corn or suybean, appiyving additve from 0.04 10 0.36%
caused only 59 ro 89% dust reduction. Theretore, although
1 hvdrocarbon-base vl was used as addituve, their resuits
were essentially che same as this study with rapeseed oil
as additive.

Milling Quality

Eight wheat samples were milled in the modified All's
Chalmers Laboratorv mill. The results are given :n Table I.
Introducing rapesced oil tp ro 0.19% with or withour 10%
dust and chaff had litt’e or no effect vn the vields ot bran,
shorts or straighi-grade flour, It should be noted thar some
dust adhered to the wheat when both rapeseed vil and dust
were added as was evidenced from the slight sample weight
gain after cleaning with a Carter Dackage Tester before
milling (Table T). The dust adkerence to whear kerncls can
also be ubserved directly by comparing the scanning elec-
tron mucroscopic picrures uf Figurcs 2(A) and 2(B).

Examination of wheat surface ncuzral lipids (Tahle 11}
shuwed thar amost all of the added rapeseed oil could be
tound on the surface of ciean whear, bur only hetween
174 and 1/3 of the added ou was found un the surface of
whear conraining 10% dust and ¢haff. In the ground prad-
ucts, only ca. 2/3 of the added vil could be accounted for
in the clean wheat, indicating that some of the oil was
removed by processing, possibly dunng tempenng. Abou:
1/2 of the added oil was found in che flour, The major
effect of the addition of rapesced o on the fauy acid
composttion was a minor change in the 18-1 and 18 2
contents af the lipids,

Flour Quality Data

The analvtical data for fiours are presented in Table 11
Excepr for flour color and ash, ather flour properties were
essentially unatfecred by the addicon of rapeseed on wnd/
or dust and chafl. Introducing either rapeseed oil (sariple
nos. 2.4) or dust (sample no. 8) nereased flour color by
0.3-0.5 K] unus (Le., Tour color beeame puorer) whereas
fiour ash was nor changed. Adding botlh rapesced vii and
dust (sampic nos. 5-73 caused further detertoration in flour
color and a slight increase in Tour ash. The deternicration
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FIti, 1. Effect of rapeseed eil on gram dust reduction: {A) effect of rapesced oil level;

(B) effect of inital dust level,
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TABLE I

Wheat Samples and Milling Results

Milling yieldb

Rapeseed oil Dust and Sample wt Straight

Sample Wheat added chaff added  after cleaning grade flour
code (kg) (%)% {(%)2 {kg) Bran (%) Shorts (%) (%)
1 3.10 a 0 3.09 21,1 3.8 75.1
2 3.10 0.07 0 .10 21.6 36 75.1
3 3.10 .14 0 3.10 21.3 3.7 75.0
4 3.10 0.19 0 310 21.5 3.6 74.9
5 310 0,07 10 3.12 21.3 3.7 75.0
[ 3.10 0.14 10 3.12 21.4 3.7 74.9
7 310 .19 10 3.11 21.3 3.6 75.1
8 3.10 0 . 10 3.1 21.2 3.7 75.1

4Based or 3,10 kg wheat.

bThe amount of wheat milled was 3 kg based on 14% moisture to the first break rolls. The yield results are
alsa calculated on 14% moisture basis.

FIG. 2, Adherence of dust to wheat kemels (magnification 750 X): (A) clean wheat; (B} wheat after adding rapesced oil and dust and cleaning

with a Carter Dockage Tester,

in our color seemed in proportion ro the level of rupeseed
ol applied (sample nos. 2 4 and sample nos, 5-71,

Physical Dough Properties and Baking Quality

T:bies IV and V opive the physice dough propertics and
baking crality of various sampies. f: s interesting o note
thur aitheugh flour color ard four ash becume puoorer
resulting trom addinon of rapeseed oil and dust, Tour
rheviogicadl properties were essentially unaffecred. Bread
loaf volune, appearance, crumb structure, crumi coior
and baking absorpnion were aso unaffecred. The lack of

cffeet un milbng and haking gualizv is in agreemerr with
Lai et al. (7)Y whir worked with soyhean il Probably this
& because rhe amaunt of rapeseed oil and Just irapped in
foour was not cnougl o cause anv changes.
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TABLE I

Effect of Added Rapeseed Oil on the Fatty Acid Composition of the
Neuwral Lipids of Wheat and Milled Wheat Fractions

sy SPEN Fatty acid composition
R50 Dust and - Lipid RSO in - N
added chaff added corlftent lipid Added oil . G tota.l facty acids)
Sample {%) {9%) (%) (%) {%) 16:0 18:0  18:1 18:2  18:3 20 22
Whezat a 0 0.13 0 — - 173 1.0 19.3 54.6 4.9 0.7 0.6
0.07 0 0.16 42.4 97 13.5 1.7 39.4 40.3 3.5 0.8 0.8
0.14 0 0.27 61,2 118 12.0 2.0 44.2 17.2 3.4 0.7 0.7
a.19 0 0.27 69.0 98 9.3 2,5 52.2 30.6 2,7 .8 0.8
0 10 .13 a - 16.9 0.8 19.6 56.3 53 0.6 0.4
0.07 10 015 12,5 27 . 156 0.9 25.0 51.2 5.0 0.7 0.6
0.14 10 0,14 17.4 20 15.6 1.5 26,9 49,1 4.2 0.6 0.6
0,19 . 10 0,18 30.3 29 14.6 1.7 32.8 44.2 3.6 0.8 0.5
Flour 0 0 0.88 0 — 19.1 1.2 16.3 59.5 2.7 0.7 0.4
0.07 4] 1.02 1.7 19 17.9 1.1 17.1 59.3 2,7 0.7 .8
0,14 0 0.92 4.2 21 17.5 1.1 18.7 58.6 2.5 0.8 0.6
0.19 i) .87 6.2 21 17.7 1.2 20.0 57.0 . 2.3 0 0.7
i) 10 97 [H] — © 187 1.1 15.8 60.5 2.6 0.7 0.4
0.07 10 0.88 0.7 7 19.1 1.1 16.5 59.0 2.8 0.7 0.4
a.14 10 0.91 0.2 1 17.8 0.8 16.2 60.1 3.2 0.7 . 09
0,19 10 0.88 39 14 18.7 1.5 i8.5 56.0 2.6 1.5 1.4
Bran 0 0 4.16 0 — 16.4 0.9 20.6 55.8 4.2 1.0 0.6
- 0.07 0 4,18 3.3 41 16.9 0.9 22.5 53.6 4.0 1.2 0.5
0.14 0 4,11 5.4 33 16.8 1.0 25.7 532 3.9 1.2 0.6
0.19 [H] 4.61 8.8 45 16.0 1.0 21.7 51.4 4.2 1.2 0.6
] 10 4.05 D - i6.2 0.9 20,5 56.4 4.5 0.9 0.3
0.07 10 4.00 2.0 24 16.5 0.9 21.8 44.4 4.2 1.0, 0.6
0.14 10 4.03 3o 18 '16.4 0.9 20.6 55.8 4,2 1.0 0.5
.19 10 3.88 2.1 9 16,2 0.9 20.5 56.4 4.5 1.0 Q.7
Shorts 0 0 4.90 0 - 16.8 1.0 20.8 56.0 39 1.0 0.3
.07 4] 4,80 1.7 4 154 1.1 21.8 '55.6 3.8 1.0 0.5
0.14 0 5.00 3.6 5 16.9 1.0 229 54.0 1.5 1.0 0.6
0.19 ¢ 4.91 5.6 5 17.1 1.1 24.1 52.4 3.5 1.2 0.3
0 10 5.00 0 - . 166 0.9 20.8 56.5 3.9 1.4 0.4
0.07 10 4,89 1.2 3 18.2 1.0 21.5 54.8 3.6 1.0 0.3
0.14 i0 4.90 0.9 1 16,8 1.8 21.3 56.0 2.0 1.0 0.8
0.1% 10 5.00 1.2 1 17.1 0.9 21.5 56.5 3.9 1.0 0.5
TABLE 11
Analytical Data for Flours
Wet Yellow Gassing
Sample Coler Protein gluten pigment Starch damage power
coded Ash (U} (K] units) (%) (ppm} {ppm} (Farrand unirs} (mm)
1 0,46 0.3 12.6 37.3 2,40 26 335
2 0.46 0.6 12,7 37.9 2,41 27 345
3 0.46 0.8 126 374 2.35 26 340
4 0.46 0.8 126 37.4 2,38 28 335
5 .48 1.3 12.6 380 241 26 360
6 0.47 1.3 126 371 2.39 25 340
7 0.47 1.6 12.6 36.7 245 27 344G
8 0.46 0.7 126 36.7 241 28 350
ARefer to Table | for the meaning of the sample code,
TABLE IV
Physical Dough Properties
Farinogram Extensogram (135 min)
Sample Absorption Peak development Length Height ax Maximum Area
code? (%)} time {min) {cm) 5¢m (BU}Y height (BU) (em? )
1 63.3 5.50 20.5 285 440 125
2 63.8 5.00 20.5 285 450 130
3 64.0 3.25 20.5 290 430 130
4 64.3 3.25 21.0 280 435 130
5 63.4 5.25 20.5 290 445 130
6 63.5 5.25 20.5 290" 240 125
7 63.7 i 5.25 205 300 455 130
8

63.9 5.50 _ 205 295 460 130

iRefer to Table I for the meaning of the sample code,
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TABLE V
Baking Quality
Loaf - Baking
Sample volume Crumb Crumb absorption
coded {em?) Appearance structureDd colort (%)
1 825 ' 8.0 6.80 6.2 dy 62.0
2 820 © 7.8 7.0-0 6.5 dy 63,0
3 820 8.0 6.8-0 6.5 dv 63.0
4 ‘815 7.8 6.8-0 6.2 dv 63.0
5 820 7.8 4.8-0 62dy 62.0
6 830 7.8 6.8-0 6.5 dy 63.0
7 83s 7.8 6.8-0 6.2 dy 63,0
.8 820 8.0 6.8-0 6.2 dy 63.0

3Refer to Table I for the meaning of the sample code,

by = Open.
€d = Dull, ¥y = yellow.
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& The Relationship between Rapeseed Chlorophyill,
Rapeseed Oil Chlorophyll and Percentage Green Seeds!

J.K. DAUN, Grain Research Laboratory, Ganadian Grain Commission, Winnipeg,

Manitoba, Canada

ABSTRACT

Oiis with kigh levels of chrlarphyll have become 2 major problery in
the Canadian crushing induwiry. 1t was el possihle 1w compare
visually the color of samples of rapeseed oil from various crushing
planis In Western Canada with the nicke! sulfate standard used as
a teade standard. Comparison was easy using samples of oll prepared
from seed in the labaratary, The Jdifficuliy in cuomparison was
probably caused Ly conversion of greemcalored chloroplyll o
russet-colored pheophytin in the crushinyg process. An “apparen:
chtoronhvil" standard with a maximum ©f 20 ppm Cneawured by
AOCE Co 130 551 is recommended. The “percentage green seed”
count used je the Canadian grading system was found to correlate
peorly (r? 0 0.5) with the chlarophyll level in ihe seed or oil. A
maxinal «hlorophyll level of 12 ppm was found in he allowable in
the tap grade of sced, It is recommended that a rapid, accurate and
inexpensive procedure for chioraphvli measurcnent e Jeveloped
w supplement the grading sysrem.

"Conuibution No. 475 from the Grain Research Labaratary,
Canadizn Grain Comeission, 1404 - 303} Main Su., Wingipeg, Mani-
toba, Canada R3C 3G9,

INTRODUCTION

In the Canadian grain grading syvstem, gran samples are
assigned grades according o the number and type of dam-
aged <eeds and the amount and kind of adenxture found on
visual inspeciion. In the case of rapeseed ot canola, Jamage
factors include irtsture seeds, heated seeds, and frosted
and  otherwise weathered  seeds. Despite the relatively
stringent restrictiuns on the number of ddamaged seeds
allowed in the wap grades (Teble 1), about 90% af the rape
seed inspeeted annually arnves at sivipping poinis as No, 1
Canada Rapesced.

Canaola is a trademark of the Canola Counal of Carada
and refers o seed and products from vanenes of B napus
and B campesiris which are low i erucic acid and Zuen
sinolates. Although ahour 75% of Cenada’s rapesced pro-
ducrnion kas been converted te canola, there s noeffnrt
sepregare canola frem capeseed in export vhannels, Since
canola crushers use about two thirds of the seed produced
and the catrs over of rapeseed from previoas years is large,
vanoa does not regulariy appear in Canaduan export car-
goes. This study uses samples of both cannla and rapesced.
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