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: 'ABSTRACT

3 ) N N _ ' ;t'.

Experiments were conducted with broller chicks. to study the o
: , _
effect of proce,s g and amino ac1d sUppLementation on the nutritive
value of rapeseed. Studies were Also conducted to assess the utili~ - .

A\

-zation of rapeseed and of rapeseed meal by laying chickens.

f :3' '

Results showed that chicks fed rations containing raw rapeseed
galned welght ‘more slowly and requ1red more feed per unit of gain
than chicks fed rations contalning rapeseed heated in the. autoclave
for 10 minutes at i20C or those fed a concrol ration. SUpplenentation
of rations containing autoclaved rapeseed with methionine and arginxne,
Sln01y or ip comblnation consistently 1mproved weight gain of Chlcks.
: No further imprOVement was obtained by the additions of lyswne, |
threonine, hlStldlne and tryptophan to autoclaved rapeseed rations
already supplemented with. arginine or methionine._

- Rations containingvraw rapeseed caused thyr01d enlargementi
Autoclav1ng the ~seed for 10 minutes ‘at 120C reduced thls effect and

s

‘destroyed myr051nase aet1v1ty in the seed The use of either raw or
1heated rapeseed had no 51gn1f1cant effects on the relative weignts
-of the testeS, spleens or pancreas. The incluSion of raw rapeseed
had‘no effect on size'gk 11ven;and hearts except in one trial in
which s1gn1f1cant enlargement of the livers occurred.

. The 1ﬂC1USLOn of raw rapeseed in chick rations resulted in-
leaner carcasses than those noted on the control ration.. Carcassv
_ comp081t10ns of chicks fed autoclaved rapeseed ration fell midway

between those noted on the ration containing raw rapeseed and thOse

obtained on the control ration. - There was no evidence of fat

iv

.

.



= aignificantly affect the réiative weights or eompoaitlons of the

.aCCUmulation in the livers and hearts oE chicks fed ratlons contalning\

W 3
rapeaeed. s | o “f '
The use of ground rapeseed in tHe ratio of chicks caused a reductlon

|

in the utilization of dietary energy as compared to a control ratlon‘ o

)

As a result the metabolizable energy value of the rations contalnxng

rapeseed was lower than that of the control.. Protein utillzat1on of

the ration wag- not adversely affected by the 1nc1uslon of rapeseed in

L
14

the ration." e ' ~»_f .,‘t e ”_'/ : L L

The use of Span rapeseed meal in rations of 1ay1ng chlckens

indicated that levels of 5 or 7. 5% had no adverse effectscxlegg production»th -

or egg quality. The inclusion of IOA rapeseed meal in the ration,v“

vbowever, reduced egg productiOn and increased level of mortallty. The

-prOportion of mortality attrxbuted to "fatty llver syndrome" 1ncreased o

with increase in the level of rapeseed meal in the ration. IﬂC1U810n

_of rapeseed meal in the ration caused thx§Pid enlargement but d1d ot

- livera and hearts of laying Fhickens.

(
The inclusion of 5, 10 or 15% Span rapeseed in the ration of

A

laying chickens did not significantly affect egg productlon or egg

'quality, althOUgh egg production decreased sl1ght1y with- 1ncrease
.yin the level of rapeseed in the ration. Mortalxty atCribUted to'fatty .

r‘
Aliver syndromé’was significantly higher in’ the groups fad 10 or 15%

rapeaeed than in those fed the control ration or 5% rapeseed. The

- addition of rapeseed resulted in a progreasive increase in thyroid

weight as the level: 0f rapeseed in the ration was increased\w Size and

S\
compoaition of the hearts and livers of laylng chickens wereg/ not

-

aignificantly affected by the use of rapeseed in the rations fed.

L
K
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. - INHEQBQ??%SN
Production of rapeseed tproughout the world has 1ncreased

greatly from a level of 2.8 m1111on tons in the perlod 1948 1952

\
to over 6 mlll'on tons in 1970. At the same tlme production in

v

Canada has risen from-a mere 9000 tons in the 1948 1952 period to

*@ 6 million tons in, 1970 Product1on';n Canada in 1973 was approxi-

mately 1.3 mlllion tbns. . _ ‘/

o As a result of inéreased .rapeseed production in Canada, largez
N
wE

quantities of rapeseed may be available for use in an1ma1 feeds. -While
rapesgeed meal may be the principal product used in commercial feedS,
the potential for use of unextracted rapeseed in poultry rations is

attractive because of its highienergy and reaSonably high pfdtein’-

’

content. Because of its high fat content, the seed m1ght -be (;;E as a
&

partlal or COmplete replacement - for 1ngred1ents such as stablllzed f‘

tallow in poultry rations.
Since infqrmation on * 2 use of ful}-fzg rapeseed in ponlcry

}rations is limiCed studles >n the use of thisg mater1a1 in. rat1ons for

brgilers and laying hens were undertaken. Trlals with 1ay1ng .hens were

lso conducted to Obtaln add1t10na1 information on the use of rapeseed

meal in ra®ions for layxng chlckens.

-
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REVIEW OF LIT’ERA‘TURE

The 01lseed denoted "rapeseed" (RS) belongs to the. fam11y of
plants,orv?helr seeds collectlvely termed Cruc1ferae to Whlch the
“ge}ys, Brassica belongs. Prescnt varieties of RS belong to two species’

f/ this genus—-Brassxca campestrlsﬁ,also known as Polish rape, and

_Bra531ca na US, knowy, as Argentlne rape, (Downey, 1965) \

Rapesee%\h s a hlgh oil content (about 407) and the 011, after -
extractlon from the seed, is used in the manufacture of.margarlne‘ane
shortenings and'asva salad and cooking oil. The extractlon of oil
leaves a high - proteln resldue known as rapeseed meal (RSM) whlch can
be used in livestock and poultry feed;ng. The composition of RSM
is essentially‘similar to other high quality protein sunplements of
plant or1g1n such as soybean meal (SBM); hOwever some problems have
been encountered when RSM is Used 1n poultry rat1ons._ SOme of the
problems relate to the presence of deleterlous substances in the seed

-

known' as gluc031nolates. ' : _ : =

T. Glucosinolates in rapeseed

kGlug@sinolates are present in RS in only small amounts: They

are - d1str1buted dlffusely in the parenchymal tissues of the seed. whlch

also c0ntain3, in special cells, an endogenous enzyme system, myros1nase,

nard, 1890 as rev1ewed
by Josefs30n, 1972) under Optimum conditions to. y e1d princ1pa11y 1so—‘
thiocyanates, gluqose vsulfate and in some cases,> itriles. ~From

various references, Josefsson (1972) listed the follow1ng gluc051n-

olates as occurring in RS: 3-butenyl glucos1nolate (gluconapin)



o

14;penteny1glucosinolage 4-methy1thlobutylgluc031nolate 5-methylthio-
penty1g1u§551nolate 4—methy13u1ph1ny1buty1g1uc031nolate, S-methylsul—
ph1ny1penty1g1uc051nolate, 2-phenylethylglucos1nolate 2- hydrOxy -3-bu-

:
tenyl glucosinolate (progoitrln) and 2 hydroxy-a-pentenyl glucosinolate..
Of those listed, only two or three -are present in large aﬁ;untsl
(Wetter 1965 Van Etten et al., 1969; Josefsson, 1972) In Bfaséiéa

napus rogoitrin 1s the, redomlnant luc051nolate thh luconapin in
~_£L~ prog . p ‘ g g P

second place'while in Brassiqa.campestris, gluconapln predomlnates

while progoxtrln is low-in amount 1@ this spec1es (Clandlnln et al
1959 Wetter and Cralg, 1959; nppCquiSt 1962; Daxenblchler etal., .

- 1964). The variety with the lowest reported glucos1nolate content

belongs to the Brassica napus Spéqies and ié called Bronowski
(Joﬁefsson and Appelqvist, 1968;‘D0whey ;g.;l.;,1969).
| vOfVmajor concern fo RS users is.the presence in RS of
progoitrin; which on ﬁydrdlysis ‘by the enzyme,:myrosﬁnaée,-yields
glucose, bisulfét;, 2~hydroxy—3k5utenyl iébthiocyanate and somet imes ;
ﬁitrilés. The 2- hydroxy 3~ butenyl lsothlocyanate is unstable and
.cycllzes to the g01trogen1c substance, -5 v1ny1 2-oxazolxd1nethione
(goitrln). "The scheme of the reactions 30cord1ng to Van‘Ette n et al,
(1969) is shown in, Fxgure 1 on page 4, | |
The products formed from prog01tr1n depend on conditious of
hydrolysls and. other unldentlfled varlables (Vlrtanen 1965 Van Etten
et _al. 19604. A«_cordmg to Daxenbichler et al. (1965 1967), the
product of hydrolySLs of prOgOLtrlns in ‘RSM. 1nc1ud? either goztrxn
nitriles or a mthure of t ege compoundS. Théﬁénvironmental |

o conditions undér which the RS*grows and variety of RS are factors
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kFigure_l. Products from prog01tr1ns formed “during meal autoly31s. <
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llkely to affect the amount of go1tr1n in RS (Clandxnln et al.,

~

1959 Hetter et al., 1870).

The products formed by the enzymatic react;on (isothlocyanates,

goitrin and nltrlles) may exert harmful effects on animals but the

- effect of goxtrln ‘has been studled most because it has been more

con81stently umpllcated in the goxtrogen1c1ty of RSM. Interest in the

.study of goitrin arose from the early report of workers (Kennedy and
: Purves, 1941; Pettit et al., 1944 Turner, 1946, 1948) who showed that_

'the inclusion of RS or RSM in the rations of rats or chicks depressed

performance and caused enlargement in the’ thyroids of these animals.

Go1tr1n, 1solated and characterlzed from RS (Astwood et al., 1969 and

: Carroll 1949) has been shown to be the principal c0mpound 1n RS

e

responsible for the enlargement of the thyroid and depre381on of the

'



thyroidal functions in animals fed RS (Greer, 1962) Such a conclusion

3has aleo arisen from studies with chicks in which the inclus1on of ’

_ iQOIated goitrin in the ration reaulted in thyroid enlargement

(Cland}nin et al., 1966b Matsumoto ~£__l R 1968'-Lodhi et al., 1970a5
Goitrin acts principally by inhibiting the organic binding of

iodine in the thyroid._ By such inhibition, it interferes ‘with the

aynthesia of tthoxin, uhereUpon the anterior=pituitary is.stimulated-

to produce thyroid stimulating hormone which acts on the thyroid

glands cauaing hypertrOphy and hﬁ;erlagia (Josefsson, 1972). Matsumoto

~£.‘_. (1969) showed with chicks tk:t goitrin also interfered with the

'setretion of the thyroid.hormone into the'blood. Al though the thyroid

_ enlargemen\\occurs when goitrin or RS is fed the animals appear to

_reach physmlogical equilibrium with respect to thyroid hormone SeCrethﬂ

| rate at increased thyroid to body weight ratios (Kennedy and Purves,

) 1941; Clandinin et al., 1966b) after 3-4 weeks on treatment. In

'.4pgd§£;;h to gbit ogenesis, growth depression as a consequence of

feeding goitrin to chicks was also reported (Clandinin et al., 1966b).

II. Effects o vproCeséing on the nutritive value of rapeseed and

- Processing methods for improving the nutritive value of RSM
and full -fat/ RS have beén described (Frolich 1953 Wbodly et al., 1972).-
-The process ng methods used may be classified as solvent extraction,

aqueous ex raction, and,application ofiheathn‘

/

1. Solvent extraction‘

a. Acetone extraction.

DaxenBichler et al. (1965) and Van Etteh er al. (1965) used. 80%
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acetone to extract all of the glucOSinolates_from Crambe'abxssinica,

a member of the Cruc1ferae famlly to whlch RS also belongs. Van Etten v,;

t al. (1965) observed that acetone extraction of Crambe mgal resulged

Ty em——

in its nutr1t1ve value be1ng lmproved to the point of’ maklng it equal

to a control ratlon for rats- unprocessed Crambe meal resulted in

mortality rate close to 100%.

“b. - chohol extraction _ S _ ‘ L :
Some studies have shown that extractlon of RSM w1th|70 95%

ethanol 1mproved its nutrltlve value for chlcks (Frolich, 1953). More

recently, JOSefSSOH and Munck (1972) noted that extraction or soaking .

A
T

of RSM with 807 ethanol ¢mproved its nntritive value for miCe.
Ethanollc sodlum hydroxxde has been used in exper1menta1 work to

detoxlfy RS via d1ffusxon extractlon of glucos1nolates (Kozlowska et al.,

197b Bhatty and Sosulski, 1972).‘

Although acetone and ethanol methods for detoxlfyxng kSH look
prom1s1ng, they have d1sadvanta§es. Foq~example, acetone. water extrac-
tion may result in some IOSs of solxds present in the meal (Van - Etten
et al., 1965) and ethanol extractlon may have a slmilar effect

(Kozlowska et al., 1972). : e .

2. Aqueous extraction S : h ' o

a.QVCold water’extraction ;

Improvement in the nutr1t1ve value of RSH via cold water
estractxon has been demonstrated for cockerels by Frolich (1953).
Slmllar benef1c1al effeCCS of cold wvater extraction of RSH have been
repOrted for other species of animals (Bell and Hilliams, 1953- : »ﬂ‘

Ballesterf_g_gl;, -973). The nnprovement in the nutrltlve value of

¢
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RSM by cold water extragtieu'may be due.to removal of goicein and
isothiocyanates. For example, Ballester et al (1973) observeu that

30 mlnutes cold water extraction reduced the quantities of both g01tr1n.iv
4and isothiocyanates in RSM by 871. KozIOUSka _£_51.5(1972) howevér,';”v
outlined some dlsadvantages of thls me‘hod. These include loss of

about one- th1rd of the meal prote1ns dark- colour of the extracted

meal, and dlfflculty 1n dry1ng the wet slurry of the extracted meal.rv

b. Hutgwater extraction
Hot water extract1on of RSM has been shoun to improve its
nutritive' value for chlckens (Allen and Dow, 1952 Nakaya, 1964)

1., 1963). The results of Lo and Hill (1971)

and for mice (Be1z11 ‘et al.
indicated that the mere dlpplng of Bronovsk1 RS in hot water consxder-
- ably improved its" nutrltive value for rats,

vBelzile et al. (1963) and Lo and Hill (1971) noted that the

" treatment of RSH or ‘RS with hot water inactivated the enzyme,

- myr051nase. In addltlon, some of the gluc051n01ates were. extracted by
hot water (Belzile et al., 1963; Lo and Hill, 1972). Hot water
'exeraction; hquever,~fesufted in r val of 2072 ut more of dry matter
(ﬁelzile et al., 1963; Lo aud.Hill, 1972) and some.loss in prueeiu

(Lo and Hill, 1972).

3. Applicationvof'heat‘e

‘a. Dry heat

vDry-heatxng has not conslstently umpr0ved the. nutritive value
.of RSM for monogastrlc animals., Frolich (1953) uork1ng wlth chicks,
obsgerved that while heat1ng up to 100C for 24 hours d1d not reduce

_ the goittogenic actiV1ty of RSM, it bad a gr0vth:promoting‘effect. When
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-
the temperature was raised to 130 C for 24 hours ¢r 150 C for 5 hours,
" the goifrogenic activity was reduced, though the higher temperatures

reduced the growth stimulation found with the lower°teﬁperatures. Van
Etten gg al. (1966) reported that myrosinase activity rewained after
\;drf heating in open trays at 128-134 C for 3 3/4:h6urs although there

ere some losses in glucosinolates. It was only when heating was more

ex ensive (I40 to 160 C for 12 hours)‘tﬁat ﬁyrosinase activity was

&eét»oyed The latter, observatlon prov1ded support for the later
.obser;;tlcns of Rutkowski (1970) that only dry ca1c1natxon at 130 C or

150 ¢ glll bring about an effeCthe decrease in goxtrogcnlc prcpertles

of RSM},ll e results of Bell et al. (1972) with m1ce seemed to. Lndxcateléggg

that dry-heatlng was 1neffect1ve in nmprov1ng the nutritive value of .
: unextracted RS for mice while that of Josefsson and Munck (1972) shoged ;
‘that dry-heatlng was effect1ve in improving the nutr1t1ve value of RS.v

The confl;ctlng results may be expla1ned on the basis of the differences

in.moistufebcontents of the seed before heating, since JoSefssoh and
‘}ﬁunck.(1972) adjusted the,moisture.content'of the RS used before heéting.

Woodly  9£.31. (1972) squected RS.to heating teﬁécratﬁies

cangingbfrom 232 co 427 C fcr periods of from l minute to 5vscconds
‘and reported some merovement in the nutrltlve value of RS so processed.

Although their results showed some 1mprovement in the nutritive value
of RS vhen s0 heated the reSponse of chicks was varlable and thus no

def1n1te temperature~t1me relathnship chuld be. established nor could

’:the‘thyroid welghts of chicks be reduced by suchkheat treacmﬁnt.

b. Moist heat | - - T A e
' The beneficial effect of heatihg in an au;qclave on the

nutritt@c‘value of RSM for chicks has'bcen’demdhsﬁgatéd;, G?qy.ggigl.' ¢

s
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(1958) obtained data which showed that heating for 10 minutes at 15 1b
pressure decidedly improved the nutritive value of-Argentine RS for

chicks. Recently, Bell et al. (1972), on the ba31s of expernments

~ —

w1th mice, also demonstrated the benef1c1a1 effect of aptoclaving RS.

' The beneficial effecr of autoclaving RS may be due to the

destruction of myrosinase and reduction of glucosinolates (Van Etten

t al. 1966;-Be11 and ﬁelziie 1965) . That autoclav1ng destroys

_—t

. myroginase act1v1ty in RS is perhaps resp0n31b1e for its routine use in
experimental® work to free RSM of myrosinase (Belzlle et -al., 1963;,Agren
and lund, 1972). Use of hlgh temperature for extended periods has

been khown to cause'deterioration in protein quality of RSM (Bell and

Belzile, 1965).

I1I. Ef¥ects of amino acid supplementation on the nutritivehgglﬁ%*o

‘raékseed and rapeseed meal

pa

' The processing techniques described in the preViOUSﬁ 4t tion were

mostly desigﬁed to temove.any'deoression'ip nutr1t1ve'ualg§§pf RS or RSM

caused by the.presence of~g1ucosinolates or

V_ j :8&.” % “
seed or meals may still be lmproved by amino ac1d s’
need for supplementlng ratlons conta1n1ng RS or RSM,;,M‘\am1no ac1ds

al. (1970b) reported nitrogen

et -al

) arisesfrom'a number of factors. Lodh
absorbab11ity to- be 31gn1f1cant1y lower when RSN was the sole source‘gf
proteln as.compared to when SBM was the sole source for both ch1cks and;
* hens. Lower ava1ﬁ§bil1ties of lysine (Guo et al., 1971) and of ‘
r_methlorine{Ohet als, 1972) have been reported for chlcks fed RSH as
compared to SBM. Bin-heatlng of RS durln,b storage has been found to

result in marked reductions in the,essentlal amino acids: arginine,

L9,



histidine, threonine, tryptophan . and lysine\(Bell a

Cland1n1n and Bayly (1963) noted that the env1ronmtnt under whilh RS
was grown had a highly 31gn1f1cant effect on the 1y51ne content of RS
and 51gn1fftant effects on the hlstldlne arg1n1ne, phenylalanine and*
leUC1ne contents. Varietal differences in the 1y51ne content.- of RS |
were also réported by Clandlnln and Bayly (1963).

The condltlons used during process1ng of RS has also been»
shown to affect the amino acid stdtus of the meal . Gray et al. (1957)
and Clandlnln and TaJcnar (1961) observed that heating employed durlng
commercial processing of RS could result in losses of amino acids,
notably Iystne. The destructlon of 1y51ne durlng proce531ng probably
' explains why chlcks fed rations containing commercial RSM responded
to lysine supplementation (Kratzer.gg al., 1954; Klain:gg'gi.; 1956;
Gray et élf, 1957; March_and Biely, 19;1). Ctay gg,gl.'(1§5§) '
indicated that excessive autoclaving’ceused leseee.of fyeine54
tryptophane and tirosine.

| That other amlno ac;ds, as weil as lyslne may be- destroyed
by heat 1nduced reactlons has been demonstrated with other prote1n
.prcducts (Anantharaman and Carpenter, 1971;”Bjatnason and Carpenter;
1970). Ananthataman and Catpenter (1971) cited the work‘of other
tesearchers who showed that, with the very severe conditions requ1ted
- to produce damage to 1ys1ne in the presence or absence of sugars, the
availablllty of allvem o acids seem:td' be reduced to the same extent
as lysine. These obseﬂgatlons, coupled with pOSSIble deficiencxes of'
-arginine, phenylalanlne, tyrosine and lysine (Klaln et al., 1956)

arginine and aspartlc acid (Sosulski-and’ Sarwar, 1973) in RSM

probably indicate that ratlons contalning.RSM mightnreqund.favourably

10
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to additions'of certain'amino acids. Such favourable responses have

. been reported for chlcks by March and B1e1y (1971) and for laylng blrds

 change in the t

by Summers et al. (1971).

~ ) . ’ ‘ - . ?

IV. Effects of rapeseed o0il .on the nutritive value of rapeseed

- Since RS‘Contains about 407, oil, its value in-relation to
-other 011s or fats is 1mportaot in assesslng the nutrifiﬁe value of
full fat RS for poultry. There is, however, little information on the
Sutru:).ve value of rapeseed 0il (RSO) for chlcks. Sell and dgson
(1962) observed that the performance of chlcks fed 4 or 8% RSO iun the’
ration was similar to that of those receiving the same levels of soy-

: <
bean oil or tall w. None of the fat, sources caused any~apprec1able

o = : :
roid weights of chicks. Tsang gg_gl. (1962) made
simifar findi s when.they reported thay RS screenlng 0il was as good
as the same.“evels of stablllzed yellow grease for chxcks. Salmon »

(1969) noted that the substxtutxon of RSO for soybean oil in ratlons

o contaxnxng 102 total added oil depressed the growth of CthkS up to

\

41 days of age, although the metabollzable ‘energy of the ratlons was
approxlmately the same. Sllnger (1969) reported depress1on of growth
and feed consumptlon of chlcks fed rations contalnlng undegumed. RSO
uh11e degummed RSO did not. cause any such depress1on in growth and
feed consumption. These observatlons were conflrmed by Walker et al.

(1970) and Lall and Slinger (}913) The latter workers observed that’
l

the 1nc1us1on of 20% undegunmed RSO in ratlons of CthkS resulted in:

-lower welght galn/and feed consumptxon as compared to those obtaxned

on rations contalnxng the same levels- of—degummed RSO or scablllzed

tallou. Hhen lpwﬂerucxc acid RSO was anluded in the ratlon in place

- E—— . . ) o

4

)

;o

11



~ Walker et al.- (1970) and Lall and Slinger (19733 ‘moted a beneficial

: 12
it
of other.oils,'ueight gain and feee coaverSion efflciency were sepetior

to thos: of chicks fed rations eontaining any other single sourée of _

fat or oil. Conslstent wlth the earlier flndlngs of Sllnger (1969),

‘ P '
synergism when RSO was mixed with animal tallow Qr with some saturated.

t

fattx_acids. The results lndicaéed that the low lérels of saturated Iﬂ‘
fatty acids in RSb was allﬁnitiﬁg factor’in its optimum utilization.

Walker et al. (1970) also suggested that the erucic ac1d _content of

the 011 mlght be respons1ble for reduced performance of chicks fed

' hlgh eruc1c acid RSO an 1mp11cat10n conszstent w1th that of otggxs

‘conta1n1ng regular RSO, next on Span RSO and hlghest on ratlons

work1ng w1th rats (Abdellatlf and Vles, 4970c) Vogtmann et. al.,(1973)
o
obta1ned results uhlch showed that in splte of the high' digestlbility

‘ obtalned for varlous types of RSG (regular Span and Canbra) in com-

-

parison to soybean 011 and lard weight galn was lowest on the ration

containing Canbra oil, soybean 0il and lard. -
‘ -
\

,.V.' Effects of feedlng rapeseed, ra ggseed 0;1 or rapgseed meal on e

' compos1t10n of chlckens and rats. Meie s‘__l, (1967) fed White R

A A [

)
carcass, 11ver‘and heart characterlstlcs of monogastrlc animals

No 1nformat10n is avallable on the effect of feeding full fat

BS on the comp051t10n of the carcass, 11ver and heart of chicks,

qhowever some data have been repqrted on the effect of RSM on the body

Leghorn chicks SBM and RSM, amongst other prote1n sources, and reported

: maxlmum n1trogen utilization determxned via HCl hydrolysed carcasses

as 36. 81,for SBH and 29 8% for RSM. N aya et al. (1968) analysed the

breast and leg meat of Chlcks fed various 1 vels of BSM in. place of

¥ B
0
1 ’
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'SBM in their rations and reportedayo differences in the moisture, crude
. . ? -
protein and crude fat percentage contents of these parts of chlcks ug‘;ﬂll

- .

to 10 weeks SF age-. THork with rats 1nd1cated Ieaner [ sses'whenv
n {/\’/\..‘
RSM was included in their diets (Droullscos and Bowl dnd 969) This o

occurred in spite of the fact that in most cases the 1tr en digés~g
N : [ .

thibility and utlization of rats on RSM treatments were at Ieast twe lve

~

{.m‘arcentage units less than those on control diets c0nta1n1ng SBM or % .
N , ‘ .

L'fcaseln. Recently Ballester et _(1973) observed that the lncluslon,

———

of RSM in dlets resulted in leaner carcasses in rats than the 1nc1u31onL

* of RSM that ‘had been extracted with cold water.

K

Bowland (1971) recorded the effect of feedlng full fat RS on

the carcass comp051txon of pigs. Leaner carcasses were obtalned when

- full- fat RS ‘was deluded in rations for plgs as compared to pigs fed a

r;tlon contalnlng SBH* < - - ,' : l; .1 -

; . Although 11tt1e data are avallable in rhe 11teraturevconcerning
the effeqy: of 1nc1us1on of RSO in rations on the gross carcass compoe’

51t10n of ch1cks, some lnfonnatlon is avaxlable on the effect of "
) \

feedlng RSO on the organ characterlstlcs of most monogastrxc anhnals.
sheppard (1971) uorkxng with both White Plymouth Rock and’

White Leghorn thlcks obsé%ved chaéqﬁ level of 16% RSO in the ration
‘ resulted in 1ncreased 11ver welghts in comparlson to chicks fed a ration

o

contaln1ng IGZ corn oil. The dlfferences in liver weights could not be

explained by dxfferences in fat contents of the fresh 11vers. Heart
v\ :
weights were: not s1gn1f1cant1y affected by dstary treatments used.
*

Salmon (1970) work1ng thh turkeys reported 1ncreased enlargement of

the heart wlth 1ncrea31ng levels of RSO\in the diet; the enlargement

attained s1gn1ficance uhen 7.5 or 102 RSOAreplaced an equal amount . of

hd
voa
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: / :
animal tallow.. The spleens wer - reduced in size in turkeys fed the

hlghest level of RSO Nelther erucic acid nor degree of unsaturation
of fatvy ac1ds of the oils appeared to be responsxble for the effects
noted. No evidence of fatty infiltration in any of the organs studied
yere_repbrted by Sheppard et al. (1571) or Salmone(1970); ‘ | ,"v

*That fatty 1nf11tratron of certain organs (partlcularly heart
and liver) may occur in poultry has been demonstrated. Abdellatif _
et al. (1970b 1971 and 1972) reported that the feedxng of high levels
of RSO conta1n1ng h1gh levels of erucic ac1d to duckllngs resulted in
fatty xnflltratxon 53 the: heart and 11ver and consequently hlgher free
fatty acid content of these orgﬁhs. The absolute mean liver weights
of duckllngs 1ncreased wlth increase in levels of RSO (hypertrOphic
elrrh031s) byt decreased as the level of RSO vas further increased
.(atrOphlc ClrrhOSls)- The r”latlve liver. welghts of the birds did not

o

show any- set pattern due to RSO levels in the’ d1ets but the absolute )
and relatlve heart weights 1ncreased Hlth anreaSLng levels of RSO in
the d1et. It was suggested7£hat the hxgh erucic ac1d content and the
low level of palmitic. ac1d in the RSO were possxb}e causative (aitors.

in the onset of the morphologlcal and pathologxcal effects observed._
) ("
Sun11ar results have been reported v1th rats (Beare-Rogers,
1970 Abdellatlf and Vles, l970a, l970c' Houtsmuller Et al., 1970) but

oRocquelln et al (1970) did not observe any fatolnflltration of liver,.

- _heart, and other organs of ratS.or any differences in'their»relative "

weights,

v

VIi. Nutr1t1ve value of rapeseed meal for layxng chickens

- Althgpgh numerous experﬁnents have 1nd1cated that RSH may be
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used ‘succesafully in r ons for layiné'chickens, recommendation arising
from early studies have tended to restrict level of use. Fangauf and
Haensel (1938), cited by Jackson (1969) recowtended a max imum 1eve1

.of 10% RSM in the ratlons of layers. Jackson (1969) also quoted the

- work of Frol1ch (1952) who reported the performance of layers to

decrease with 1nc1us10n of 5 énd 10%* RSM in their ratlonS. O'Neil
5t

(1957) obtalned results which showed that replacement of all the SBM

©

with RSM in diets that contained some meat and fish meal protein

supplements d1d not affect any criterta of product on measured.

-

Clandinin (1962). reported on unpubllshed data of 1955~56 in uhlch

‘ nggle\Comb White Leghorn (SCWL) pullets were fed rations conta1n1ng

9% expeller~type RSM in place of SBM w1thout affectlng rate of lay

v

 over a twenty~four ueek perﬁod Nevertheless, taklng other results

“into account, it was recommended that not more than 57 RSM be used in
laying-rations. : ~

More recent studles have 1nd1cated some of the adverse effects
that may be noted when hlgh levels of RSH wére used in laying rat1ons.

Sell et al. (1968) observed that the 1nc1us1on of RSM in- the;r rations .

—

’ caused a slight but consistent decrease in hen-day productiOn. 5Egg‘

‘size was also adversely affected by d1etary RSM, whlle feed consumptxon'

.and eff1c1ency of feed ut1llzat10n were not. changed appreclably. It

~

.

was noted that rate of mortallty was 1ncreased markedly by feedlng IOZ

? or more RSM in the ratlon. Cardln 't al. (1968) did not observe any

——

signif1cant reductions in rate of hen-day proguctxon, feed consumptlon,
feed conversion and egg size when either pre-press or dlrect solvent
extracted‘RSH was 1nc1uded in layers' ratlons up to 16%.: They noted

however, that the levqé of mortallty of the brrds increased as levels~

]
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diets of SCWL pullets did pot have a significant effect on egg pro-

16

+

o

- of RSM in the die-p incrensed. KnbOta and Horlmoto (1969) reported

~ that the replacemJnt of 10% SBM by 101 RSH d@d not adversely affect

‘the egg productlon, egg welght, feed 1ntake and feed comversion of
éCWL hens.. In tq? experlments with raying blrds Clandinln et al. '
(1972) obtalned results whlch showed chat the inclusion of 101 RSH |
ka\‘l ing ration as a replacement for SBM increased mortalxty,
decreased egg product19n and affected\egg,size and Haugh unit values -
to a minor degree. Results of a third experﬁment hbuever, showed that
the inclusion of 57 or loz RSM 'in the ration gave as gOOd results as a
SBM control rat1onw

, Some of. the varlablllty in results obtained may be related to
breed' rj;t in of blrds or varlety and source of RSH used. Jackson _
(1969) incLuded various graded levels (0 to 20%) of RSM (Brass1ca __gg_)
in the rations of two breeds of Iayers (Hyllne-ligbt uelghb bxrds and
Hybrid 4-medium WELght blrdS) It was obgerved that uh11e dietary

treatment did not 51gnlﬁlcant1y affect the death rates of the medium

weight ‘birds (Hybrld &) the light-welght birds (Hyline) exhibited high

'bmttality when fed RSM at a level of 8% Or above in the diet. Satis-

_factory egg production wag Obtained with 16% RSM. in the diet of Hybrid-4

layers while for the Hyline survivors, 82 RSM in the diet resulted in

marked reduction in egg production. Total egg weight and mean ueight

7

were not affected by dietary’ treatment. The . latter observation wasg

contrary to that of Sell et al. (1968) who found that rations containing

.10 12 and 141 ESM caused a sigﬂificant decreasge in egg size. Jackson‘

(1970) reported that the inclt.IsiOn of Algerian RSM (from 1 6 to 81) to

S}

duction. On all RSM treatments, however, egg production was slightly

)



A
loﬁerdthan the control ration coxn aining’Peruv¥an fishmeal as the main
,sodnpe of‘supplementary protein.. With French Rsh Jackson (1970)
v.observed that prodUCtlon decreased sllghtly w1th‘1ncrease in the level
of RSM the highest level of 1nclu31on (8.6%) caused a marked depre331on
in egg production. IR o T |
,The‘possibility that type:of‘ration or availability of amino

ac&ds might affec the ut111zatlon of RSM has been suggested. Summers

et al. (1969) .a phase feedlng expernnent 1nvolv1ng ratlons
.containing proteln derlved eXCluslvely from plant prote1n sources,
obtained results which . indicated that replac1ng half or all of the
SBM with »resulted in productlon of fewer eggs, reduction in egg
size_and 10wer welght galn. It was suggested that amino acid balance
in RSM rations was a factor 1nfluenc1ng the performance of layers fed
these ratlons. Wlth caged layers, Summers et al. (197l)“found that at

a low level of dletary protein (10%), the addition of.RSM to rations
of layers to SUpply one half of the SUpplementary protein- d1d not
vs1gn1ficantly affect egg product1on as cggpared to that of layers
receiving ratxons 1n‘wh1ch SBM suppl1ed one half of the supplementary
’protein. When RSM completely or partxally replaced SBM in the ratlon,
, at a d1etary protein level of 15%, the ration c0nta1n1ng RSM gave
sxgnlfxcantlyhless egg productlon decreased feed 1ntake, caused -
smaller egg sizes and loss in’body we1ght gain. 1In gcneral the -
higher the “level of RSM the less Eavourable was egg product1on and

',,egg weight. Slnce 1ncrea51ng the . level of dletary pro e1n from 152 to.

. _16%.by &ncreaslng the level of . RSM from 26 25 to 29A hmproved egg

production, 534 was suggested that amino ac1d ava11ab111ty rather than

toxic factors _was apparently responsible for the lower performance

17
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obtdihed on the RSM rations. Jackson (1969, 1970) had earller ruled

- out the problem of anino- acid ava11ab111ty as a factor adversely

’

B
affectlng the egg productlon of layers fed RSM containing dletsg

In add1t1on to the above effects of RSM. on egg productxon
traits the effects of 1nc1ud1ng RSM on some organ characterlstica
(partlcularly the' thyroid and 11ver) have been reported. Yt has been . | _/{
shown that the -inclusion of RSM in the ratlons of 1 yers led to . 7

significant 1ncreases in thyroid sizes (Khbota and Morxmoto 1969;

Cardln et al., 1968; Jackson 1969,'1970; Summers et al. 1971-

Hibino, 1972; Minetoma 1972). The effect of RSM on llver velght has

beex variable. Total liver weights of Iayers were not adversely

atfe ted by the 1nc10310n of RSM in their dlets (Card g“‘~1', 1968;

Jackson 1969 1970) Nelther were the: relatlve welghts of SCWL

layers adverseiy affected by the inclusion of RSM in thexr rations

- (Jackson, 1970). Contrary to the results of Jackson (1970) Hinecoma

(1972) reported that the relatlve 11ver we1ghts of layers fed RSM
rations -were heavxer than those of layers fed a SBM control dlet.

H1netoma (1972) did not, however, observe any consxstent pattern of

" RSM on liver sizes. Lim1ted studles have shown that the 1nclus1on of

RSM in rations of layers d1d not lead to excessxve accumulatxon of. fat
in their livers (Jackson 1969, 1970; ‘Summers et al., 1969)..
It was p0831b1e, Jackson (1969) postulated that the facty

<

livers (about 40% fat in the 11ver for all groups 1nc1uding the control

group) did render the bxrds more susceptible to the toxic effect of .

RSM. Thls was because the main cause of high mortallty in his exper1~

mental blrds was liver haemorrhage. ‘In many other birda, there waa '

‘evidence of non-fatal 11ver haemorrhages. Hall (1972) referring back



~ to the report of Jackson (1969), reported the occurrence of an unusual

lesion, demonstrated in the livers of laying birds dy1ng from massive

4

hepatlc haemorrhage that causaﬂsubstantlal losses 1n heavy red breeds'
of layers in, 4971 and 1972. He suggested that although the cause of

v o . {
the haemorrhage was not'kn0wn‘ it was probably due to fatty degeneration,

-on the basls of the pale, exCeptlonally frlable llvers from the/affected
.blrds.' It was suggested that the condltlon may. be assOCLated with a
defect of the ret1cu11n wlth the fatal haemorrhage: probably occurrlng
when' there was”a transitory rise in the blood pressure such as when

Lékhe bird was about to lay an egg rather than to fatty degeneratlon.
Itﬁﬂas Lndlcated that the lesxon occurred only in blrds fed d1etsj

'bcontalnlng RSM Slmxlar condltlons in the llvers of layers have been
reported by Japanese workers (H1asa, 1972; Mrnetoma 1972 Hlblno l972l
‘all of whOm employed Canadlan RSM in thEIT exper1ment. H1b1no (1972)
‘'was of the view that the 11ver haemorrhage.observed in thelr blrds was
probably caused by fatty degeneratlon of the llver either due to the_“
1nCIUSlon of large amounts of fat (tallow) in RSM dlets or because of
the presence of gluc031nolates in RSM., None of the above workers
reported on the effect lf any, of RSM on the heart of laying blrds

neitker d1d any report on the: proteln content of the llver, -as-

affected by dletary RSM.

g VII. Effects of 1nclud1ng unextracted rapeseed and rapeseed oil in_ )

k!

tatlons for lavlng chlckens

'
28

Info%%atxon on the, nutr1t1ve value of’ unextracted RS for'laying
birds is 11m1ted. Leslie . and Summers (1972) de unprocessed Brassic¢a

campgstri (Cultivar, Echo) RS at- levels of 5, 10 and 15% in rations_ofb

19
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‘Leghorn-type (Starcross) layers that had been in production for about
10 months. From data co%lectedlover a per1od of 28- days, it was
observed that the rations containing 10 to 152 RS depressed production

and decreased egg welghc. Feed consumptlon appeared to have been

adversely affected partlcularly by the ration contalnlng 15% RS. On
B N z
the ba51s of their results, they recommended ‘that no more than SZ

unprocessed RS should be 1nc1uded in the ratlons of lay1ng birds Until

»

more‘lnformatlon was obtalned

Slnce unextracted RS contalns about QOZ oil, the effect of h

RSO on performance of layers way be related to the effects of us1ng
| unextracted RS. Summers et al. (1966) repOrted that the 1nc1uSionb
of 10 or 207 RSO in the ratlons of 10 months old SCWL pulle s st0pped

productlon within 7 days. Kondra alq (1968) compared a ration

et
contalnlng 16% RSO with that containing 167 soybean oiI. ‘They‘reported
that ration contalnlng RSO resulted in lower hen~day egg product10n°~
decreased whole egg and yolk uelghts- 1ncreased Haugh unit values

,and lower'feedvconsumption. Feed conver51on was also adversely
affecteda $1mllar results ve‘e reported by Walker n.t al (1970) who

—

noted that. the 1nc1us1on of 10 or 20% Brassica canpestrls or Brassica ;

~napus RSO in place of the same quantltles of tallow or corn oil
decreased egg welghtS.- B1rds fed ration contalnxng low eruclc acid.
RSO Showed s1gn1f1cant1y higher egg production than those fed RSO
conta1n1ng high eruc1c acxd content. S1nidar results ‘were recently

' obta1ned by Vogtmann et al. (1972). Bragg (1969) listed RSO as one

- of the factors predlspos1ng laylng blrds to . "fatty lrver syndrome."
¢ :
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EXPERIM'ENI‘S‘ AT THE UNIVERSITY OF ALRERTA

Exper1ments on the nutritive value of RS and RSM were conducted

w1th broilers and laying hens. The results obtained are reported in

the following ééctions- «

v Sectxon 1 - Studies on the nutritive value of RS ln ratlons for

br011er Chlcks._ - -
0:,’"!
Bl

Section 2 - Stud1es on the use of RSM and of unextracted RS on che

product1ve performance of laying chickens.



SECTION 1

chicks.

.Sratus of the'Problem | - "  » S - ?i¢
As 1nd1cated in the "Introductlon" RS wrth ‘an oil content of
approxlmately 40% and a protein content of 29-23% would appear ‘to be -
a relatlvely dttractive high energy, high protein 1ngred1ent for
fnclusion in poultry fations;, Unfortunately, the presence. of gluc031no-
lates in the seed whlch may be deleter1ous to the anlmal, plus lack of
1nformat10n on' the degree to which full-fat RS may be uC111zed in - @
poultryvrations, hastlimitedeits use. Consequently, studles were under-
taken to evaluate RS as a proteln and energy source in rations for
'br01ler chlcks. The trlals'conductedvare reportedbunder the_follouiné,
‘ headlngs: e |
A. Effects of proce551ng on the nutretlve value of RS in rat1ons for '
br011er chicks - Trlals 1 and 2. R
B. Effects of amino acid supplementatlon on tne nutritive value of RS
‘for bro11er chicks - Trlals 3, 4, 5 ‘and 6.
© Ca Assessment of other factors affectlng the nutrrtlve value of RS for -

:br011er chlcks - Trials 7 and 8.

ggperimental (General)

The prox1mate comp081tion of samples of Span a Bronowski RS

and RSM and of SBH was determxned (Table 1) by A. O.A.c. methods (1965). .

o 22
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':TéﬁLE;l. - Composition of rapeseed, rapeseed meal and soybean meal.

Ingredients - , ' M§isturé 'P;otein Fat  Agh ?ibefz
. % IR S SR
Brombwski RS 4.9 2.4 39.5 3.3 4.2
" Bronowski RSM . 7 394 3.4 5.7 13,9r
épaﬁ s o 5.9 20.8  39.4 3.8 _14.9'
Span RSM f'_ Fiffﬁﬁ 9.1 351 2.3 6.3 13.9

sEM B3 w17 ea 5.8

T =

fIValues are expressed on.an a1r dry basis.

'2Va1ues are: expressed on a fat free, a1r dry basls.
4 A :
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A metabolizable energy value of 4400 kcal/kg, based on the metabo-

lizable energy of RSM and RSO, was calculated for full- fat RS. . In all *
tr1als (except Trlals 1 and 2) RS was mixed with wheat before bexng

ground S0 as to overcome the d1ff1cu1ty encountered when RS is ground
‘alone. | | .

Day- old crossbred (Dominant White x White® Plymouth Rock) broiler-

"type chicks were used in all trials. Forty chLﬁ%s per treatment arranged

in dUpllcate or quadrtpl1cate lots in -such a way that the number and y
.mean welghts of all lots wlthln a trial were 51m11ar, were placed on.

each treatment. The chlcks were wing-banded and brooded in an.air-

cond1t1oned laboratory in electrlcally heated batteries with raised

screen_floors. Continuous lighting was provided. Feed and water

supplied ad libitum..

Ind1v1dua1 Cthk weights were‘bbtalned at weekly intervals and
feed eonsnmptlon was determlned after lfkdays on treatment ‘and at the
| end of each trlal. Feed eff1c1ency was also calculated at the end of
: each trial. A recordlof mortality was kept. The trlals'were termlnated
when the chlcks were 4 weeks old 1In each trial, the rations were
»analysed'for Crude protein, ether extract4(fat) andldrybnatterAedntent
Bj-A.O.A.C.‘_netl;ods (1965). o & \,

At the concluslon of the experlments; the ‘data were subjected

e analyses of varlance and sxxnlficance of differences were assessed:

by applylng Duncan's Multiple Range Test (Steel and Torrie, 1960) at

.the 0.05 1eve1 of probab111ty. Detalls of the analyses of variance ‘are

presented in appendxx I11 to VI
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A. Bffects of processing on the nutrxtive value of rapgseed ‘in ratlons:>

for broiler chicks

DS w

Status 6f(the Problmn

The presence of glucosxnolatee in RS may have adverse effects
on animals to uhich the seed is fed. It therefb;e seemed desirable to
%ty to develop methods of processxng that would nnprove the nutr1t1ve
value of full-fat RS. |

Since procedures have been developed that result in the pro~.
duction of high quality RSH folIOwing conmercxal pwocesslng to remove,

the oil from RS, 1t-seemed poss;ble that some of the methods mlght be

adapted to i@#;ove the quality of unextracted RS.

Trial 1
Object

The object of the first tr1a1 was to assess the effect of
application of heat treatment or extractlon with solvents on the

nutritive value and_goitrogenlcity of RS.

Expgrinenfal

Three hundred and twenty day-old broxler-type chlcks of mxxed

o

g“aexes were used in this trial. The chicks were dxvided 1nto 16 locs

of 20 chicks each and two lots were placed on each experlmental ration.

The couposition of the basal rations used (Basals 1 2 and 4)
is ahoun in Table 2. Tbe rations used were isocalorxc and 1son1tro-
3eneous. ‘f " |

- The»treatments USed are outlined in Table 3. RS treated in

-
-

vdrioua uaya was included in the ration at a level of 102. The

. . i
AN . . .

v i
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. . TABLE 2, > GComposition of basal rations -~ Trials 1 and 2. :
T ) . v Bagsal ration number el
//\“\\\\ ‘ - Y T2 3 o 5
a S - Comtrol, 10Z  20% 5% ' -S% pSM
Ingredients - . ration BS .- RS - RsM +
= - oo /\\ . : 5% BSO
. | I ST R - S %
Ground ‘wheat -(13.0% protein)  58.97 56.22 48.22 56,72 57.72
: - ¥ | . 7,
Soybean meal (48.5% protein) 31.00 27.25 26.25 27,25  27.25
Whole rapesecd (21.0% protein) . - 10.00 20.60 . - -
Rape'séea weal (37.0% protein) - - - - 5.00 5.00
Rapeseed oil T : e - ~ . '5.00 ‘
Stabilized tallow - 5.00 "\ 1.50 0.50 6.00 -
Dehydrated alfalfa 100 100 100 1.00  1.00
Cround limestone (38.0% Ca) CL75 1750 175 1.7 1.75
Calcium phosphate (1£.5% Caj LS04 1.50 1,50 1.50 1.50
e 20,s5p) .. - : : . : o
Todized salt (150 ug ¥/kg) = =~ 0.25 0.25 © 0.25  0.25  0.25
~ Manganese oxide (62%"n) ¢ '6.02 0.02 - 0:07 * 0.02 .. 0,02 ~”
~ Zinc oxide (75.5% zn) & 0.0l . 0.0l 0.01 ' 0.00 .0.01
c‘m, »siti'on_' _ . | _ : -
Protein (¥) calculated . 23.0 2.9 23.4 2.0 22.9: .
_ Protein (%) analysed L B8 B 24 _23.8 238 2
Dry matter (%) analysed - . 88.8 89.0 88.7 g8.8 88.9
Calciva- (%) calculated 1.0 S1.02, 1.04  1.02  1.02
Total Phosphorus (%) calculated 0.75 '0.76 0.79  0.76 0.76 -

—

2 . S
!!‘.- . kcz'llll? dle_L", ‘Calculated . ‘
l_Supplied per kg ration: vitamin A, 4000 I.U.; vitamin D

thenate, 10 mg; niacin, 20 mg; choline choride, 200 mg;
S 10pgs folic acid, 2 mg; amprolium, .125 8; furazolidone
. ,Dl-methiounine, 0.5 g« RS - :
?_HE = -étabdli;able energy.

“3000° 3000 3100 3000 *3000

3,' 400 I'c’q';
vitamin E, 20 Y.U.; vitamin K, 2 mgy riboflavin, 5 mg; calcium panto-

vitamin By,,

’ 0.1; 8;\and

0

N
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TABLE 3. - Effects of "processing of rapeseed on‘weight gain, feed ™~
' conversion and thyroid weight of chicks.

-

Group o o i Wt . Feed - ~Thyroid

No. Dietary treatment ' . gain Y. conversion wt,
' ’ o ' o - p_feed mg/100g
& . g gain body wt

—— ,

1. control ration L5l 173 g,p3b°

2. 10% RS (raw) - - o wa® 100 13Pe

3. 10% RS (oven-heated 30 min @ 105¢) 447° 1.91  13.02b¢

4.~ 107 Rs (oven-he%ted 30 min @ 110C) 428 ©1.93 13.3 !

5. ~ 10% RS “(acetone-water extracted) : 4502 C1.79 12.13P

6. 107 RS 1(hot water treated) S _470ab» - 1.83 11.8ab .

7. 10% RS (autoclaved 10 min @120¢)  _465%% . gg

L 7{ 486" 1.6

SEM o _ 18 0.046 1.4

lcolumn values with same superScripf Or no supérscript are-not significantly
different (P <0. 05).‘“ : ' » C . '
* o U o
SEM = Standard error of means. .. \)

P . e
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‘Atreatments used included'heating iu an oven for 30 minutes at 1050 or
110C; extracting the seed v1th a mixture of acetone and vater (4:1) for
2 hours followed by removal of the solvent by centrifuging, dipping the
seed into b0111ng water for 10 mlnutes followed by decantation‘and

drying in the oven at SOC for 3 hours; autoclav1ng at 120C for 10

24

minutes in shallow trays filled to a depth of about an avetage of 1
seed per unit area folloued by a1r~dry1ng by spreading the seed on a
plastic sheet at room temperature (22C) for 10-12 hours.

| At the conclus1on of the trial when the birds were & veeks old
4 chicks from each experimental group were killed by cervxcal .dislocation,
i and the thyroxd glands were removed and ueighed. Thyr01d-to~body weight~.

) ratlos(relatrye thyroxd ueight)were then calculated.

Results and'Discgggigg
. The results ohtained in this‘trial are snnmarized in TableA3;>
'Inclusion of 10Z raw RS inhthe ration_reSGIted in a significant
,'decreese-in thehrate of'grovth'of.chicks as compared to thoee fed thei
control ration containing SEM (Group 2 vs. 1). The thyroid- o-body

[
‘ welght ratios of chicks fed the ration containing groundsrav RS uere

increased by approx1mately 50%. OVen~heating, acetone°uater extraction-;v

hot water treatment° or autoclav1ng at 1200 for lOsbf‘Qj
: result in any- significant improvenent in ueight ga n og efficiency of

= n,.

' feed conversion as compared to the use of untreated RS. It was noted

3

h0wever, that when -BS was autoclaved at 120¢ f%’xlo uinuteq (Group 7

relative.thyroid-ueight was not incteaseojh that noted in the

’

.chicksa fed the control ration (Group l). autoclaving appeared to

- be the most desxrable treatment to use ‘iw s bsequent experi-entu.
: 7

AU
)T‘L

TN
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]
- N
Performance oi'*chicks fed the ration’ containing 5% comercml RSM

(Group 8) was .not significantly different from that of chicks receiving
the ration containing 102 autoclaved RS (Group 7). The thyroid to body
weight ratios of this group (Croup 8) were however SLgnificantly

higher than those of chicks fed the control ration (Group 1) or ration

containing 10% autoclaved RS (Group 7).

Sumna;i o : . s
B A triel was conducted to- assess the effect of epnlication of
" heat or extraction with solvents on the ‘nutritive value and goitro-
.genecity of RS. The results obtained 1nd1cated the follov1ng°‘»;
1. Inclusion of raw RS in the ration of Chlcks resulted in a
significant decline in growth rates of chicks and also caused
enlargement of the thyroid glands. N
2. None of the processing‘techniques'used significantiy improved
" growth tates and efficiency of feed conversxon of chicks beyond
those obtained for chicks fed ‘a ration containing 10% raw RS..
3. Autoclaving RS before inclusion in the ration sxgniflcantly :
-reduced the goitrogenxcity of RS as determined by the reduced

Athyroid-to-body weight ratios of chicks fed ration containing IOZ

s

Tautoclaved RS.

, Trial 2

Since heating RS in the autoclave at 120C for 10. minutes

appeared to reduce its goitrogenicity, a trial ‘was conducted to study

d .

the effect of autoclaving time (10 or 5. minutes) and level of use of



30
RS (10 or 20%) on the nutritive value of full-fat RS.

Experimental

o The experimental procedire used was similar to that,used in

e

-~ Trial 1 except hat a low erucic acid Brass1ca campestris var1ety
(Cultlvar, Span) was used. The composition of the basal rations .

(Basals 1 to 5) used is shown in Table 2.

Results. and Discussion

The treatments used and the tesults obtained in this trial

‘ are summarized in Table 4. TInclusion of raw RS in the ration sxgnifi~
Gcantly depressed rates of gr0wth of chlcks as compared to those of

Chlcks fed the control ration contalnlng SBY (Group 2 vs. 1). Auto~

clav1ng the RS for ‘10 mlnutes at 120C before inclusion at the 101

level in the ration slightly.improved-the growth rates of ohicks.audb
vtended to decrease relatlve thyro1d welghts (Croup 3 vs. 2). Inelusionlrf“

of the heated seed at 204 of the ration resulted in a lower rate of

o :

growth than was obtalned when 10% was used (Groups 4 and 6 Vs. GrOUps
‘ 3 and 5, respect1Ve1y) When length of autoclav1ng time was réduced

from 10 to 5 mlnutes, rate of growth was decreased and relative

thyroxd welghts tended to be larger (Groups 5 and 6 vs. 3 and 4,
GreSpectlvely) ‘The performance of groups of eh1cks fed rations contaid;
"1ng 5% commerc131 RSM and either tallow or RSO (Groups 7 and 8) was not

31gn1chant1y dlfferent from that of CthkS rece1v1ng 101 autoclaved

RS (Group 3). It was noted however that, while the growth rates of -

chlcks rece1V1ng 5% commerc1al RSM plus stabilized tallov (Group 7) w38‘7

not s1gn1f1cant1y dlfferent from that of chicks rece1ving the control

ration (Group 1), growth rate of chicks receiving SZ commercial RSH
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' TABLE d.v- Effects of time of autoclaving and lével of'rapeseed-qn weight

different ( P<0.05)..

_gain, feed conversion and’ thyroid weight of chicks. - 47
Group - | - W Feed Thyroid
No. ' Dietary treatment ‘gain” ' conversion© wt .
: : : g‘ - g feed mg/100g
S '8 gain - body wt
1. - Control ration : SILa ' ~1,69> " 6.6
2.  10% RS (raw) 4489 '1.80 ' 12.0
3. 10% &S (autoclaved 10 min @ 120C) = 470°%,  1.80 Co%.0
: L | o o d
4. 20% RS.(autoclaved-10 min @ 120C) 425 1.85 9.7
5. 10% RS (autoclaved 5 min @ 120C) 4199 4 ~1.83 11.4 .
6.  20% RS (autoclaved:5 min @ 120C) 387° l.82  11.7
7. 5% RSM plus stabilized tallow 4952 . 167 9.0
8. 5% RSM plus RSO )465b9-  .. 1.73 7.7
SEM 10 - 0,05
1Column'values with. same superscript or no stefscrip; are nﬁt:Significantly

N



plus RSO was 51gn1f1cant1y below -that of chicks rece1v1ng the control
ration (Group 8.vs. 1).
In this trlal, relatlve thyr01d welghté ‘showed con31derab1e variabili-

ty and none of the d1fferences were found to be statlstlcally s1gn1f1cant.‘
'Sunth'ar . L % ‘ “

A trial was conducted té;stddy the effect of'length of autoclaving
time and level of usage of BS in the'ration-on'the nutritive value of RS..
Thelresults.obtained indicated the following:

1. Inclusion of 10% raw RS in thefration_significantly depressed the
growth rates of chicks as:conpared to thQSe'fed the control'ration.
2. TIncreasing the leVel.of autoclaved RS frbm 10 to 20% of the :

.ration or decreaeing the length of time the RS was autoclaved

resulted inva‘reduction of growth ratee of chicks.

3. AThe 1nclus1on of ‘A commerc1a1 RSM plus stabilized tallow in the
~ " ration resulted in growth rates s1m11ar to those of chlcks fed

' the control ratlon. The replacement of stablllzed tallow by RSO

tended to decrease growth rates of chicks.
. ' } ' . -

B. Effects of amino ac1d SUpplementat1on on the nutritive value of

__;peseed for broiler CthkS

Status of the Problem'

Although the qua11ty of RS was improved by autoclav1ng at l120C
for 10 mlnutes, the level of growth ‘attained when autoclaved RS was used

»

'vas generally lower than growth obtained on the control ration. In

conslderlng reasons for thls, 1t seemed p0531b1e that the difference
cou%d have- been related to the balance of amino aC1ds in the ration.
Cghsequently, studles were undertaken.to determxne the effects of amino‘
.acld;enpplementat1on of broller-rationsjcontaining RS. |

e
vl



~Trial 3

3§%§b1ect

To study the- effects of supplementing rations contalnlng auto-

claved Span RS with the amino aci -whlch were most limiting in qhe

4

ration.‘

Experimental

Male.chicks were used i

thisftfial. They were wing-banded at

\

‘day-old'and naintained'in the bat y for a; pre-test - perlod (0-6 days

, post hatchxng) durlng whlch they were fed the control ;atlon (Basal
6,,Tab1e 5). After an overnlghtvfast they were’ 1nd1v1dua11y welghed
and assxgned‘to lots of 20 birds each on the ba51s of welght so that
the average starting weight and weighc range were Simllar in each lot.
Two lots were randomly assdgned to each treatment (Table 6). Other

' management factors were the eame as those in "Experlmental (Ceneral)"

'and in Trials 1 and 2. Theiexperlment“waa terminated after‘3.weeke’onll
treatment.,' |

- The composztxon of the basal rations (Basals 6 7 and 9) is
shown in Table 5., The exper1menta1 treatment used show1ng the,type

‘and levels of amino acid supplementatlon used are outlined in Table 6.

Anino ac1d add1t1ons were made by replac1ng isonltrogenous ‘amounts of

'glutamic ac;d and by adjustlng the level 6f corn Starch in the'rations

in such a manner that all ratlons remalned isocaloric and 1son1t£ogenous..
o l .The amino ac1ds added were selected on the basce of calculated
analysis of rations.- The amino acid content of Span, Bronouwski RS and

RSM and @f SBM were determined (Table 7). Analyses were conducted on.

6N HCl hydrolysates (prepated in dUpllcate) of 1 -gram meal samples us1ng

¢



o 1 . )
TABLE 5. —’ComQOSition of basal rations ~ Trials 3 and 4.
» s - Basal ration number

' \ | 6 7 8 9
Ingredients o Control 102 20% 5%
, . : ration BS © RS RSM
% %z % %
Ground wﬁeat”(IB.QZ px&teiﬁ)  59.00 56.00‘ 48.00 1 56.00
Soybean meal (48.5% protein) 29.25 2575 24.75 26.25
Hhole'rapeseed (21.0% protein) - IS:OO - 20.00 | -
Rapeseed meal (37.01 protein) - .- - | S;OO
Stabilized tallow “1 5.0 1.50  0.50 6.00
nehydraied alfalfa -~ . 1.00 1.00 1.00 1.00
Ground limestome (38.0% Ca) ~  1.75  1.75  1.75  1.75 |
Calciﬁm phésphate (HS;SZ Ca;A} . 1.50  1.50  1.50 1.50 -
Premix! o go.s P 0.50  0.50  0.50 0.50
- Todized salt (150 ug I/kg) 0.25 A - 0.25 -~ 0.25 0.25
. Manganese oxide (62% Mn) 0.02  0.02  0.02  0.02-
Zinc oxide (78.52 Zn) B 10.01 : 0.01 0.01 0.01
‘ Glutamickacid R ’f o .1,35‘ L35 '1;35 - 1.35
Cornstarch . | 037 037 0.37 0.37
. Comggsitidn,<u | . _ “’ | : |
Protein (i) célculated. : 22.9 22.9' 23.5 - 22.9
' Protein (%) analyéed Co 23.8 7 23.8 24.1 » 23.7
Fat (Z) _z'm.aly's‘e(i : o "6‘.8> 6.8 9.4 8.4
Dry matter (%) analysed el 190.9 . 91,3  91.0
Calcium () calculated - 1.02 . 1.02 103 102
‘Total Phosphorus (2) calculated 0.74  0.75 076 0.75
M.E.kcal /kg diet?, calculated’ 2975 . 2975 - 3072 2975
| u.s.kca1/k§ diet?, calculated 3023 3023 3120 3023

1see Table 2 for composition of premix.. ek ‘ _ o
33va1cu1ated without considering energy céﬁtgibution byrglutamic'hcid;
“Calculated considering energy value of glutamic acid to be 3.65 kcal/g
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TABLE 7 ~ Amino acid composition of rapeseed, commercial rapeseed
: { meal and soybean meal. 3

Span Span Bronowski Bronowski SEM
RS2 gspd RS RSH
7 Lz L ¢
Anmonia ) 229 226 2.38 2.14 . 1.86
‘Alanine | N N TS 4.20 4.22 © 430
arkinine o sal s 6.53 - 6.19  7.08
aspartic acid 7.6 . 7.18 . .84 6.87  11.60
Cngine o - 2-14 1.87 . 2.7 2.90. L7
Glutamic scid ©18.02 18.06 18.41 17.82 18.46
CGlyeine 50 507 41 496 - 4.2
Higtid§;§‘ £} T 2.9 286 3.00 p.87 ,2;5‘,,
1391eﬁiéhéf'y o 3.s§ 4,00 3.72 3.83 4uss
Leﬁcine' }‘f a' 6-71 6.92 6.48 -v6.69 : 7;76
Lysine '? - 646 6.4 6.48  5.85 " .12
" Methionine |, 1.96 " 1.96 1.66  1.71 1.28
JphényVﬁianipe  an 3.96 "3.95 4.00 5.11
Pré{éne L _;:oa~ 6.46 6.37  6.20 5.27
' Serine 4o 450 4240 4uz5 5.19
Tﬂ;eonine L - .i 4.51 4.60 A T 421 - 4.23 '3(98:
- Tyrosine . = - 3 2,44 2.48 | 2.34  2.36 - 3.23
Valine SN S35 S8 a0 75.03 488
%

';Valﬁgs’ate-expiéssed as a pércentage of protein-(N x 6.25) on an ajr-
k.dry,“fat~free basis. : o :
- o o . ’ v _ v
2Raw and‘éutbclaved_rapeSeed gave similar amino acid values. '
3RSH = raﬁeseed_ﬁeal.- . - ' .
‘ ; : . o



TABLE 7 (continyed) - Essentia] amino acid composition of experimental '
rations™ as compared to N.R.C. (1971) requirements for chicks.

—

Control 10% 20% N.R.C.

ration RS - RS ' (1971)
4 4 . z
Amino.acids
Methionine :' 0443 0.43 0.44 0.46
- Cystine B 0.31 0.30 0.31  0.40
Arginine S | - - 1.33 1.32 . 1.35 1.40
"‘Lysine- : . | 1.13 1.13 1.19 - 1.25
‘Threonipe ’ : 0.77 0.79 0.83 ‘0.8Q 
Tryptophan 'j{'.»f‘» 0.28 0.29 0.29 '0.23
»Hfstidinev L o 0.4 o0.48 0.51 0.46‘
Glycine l 1.33 131 1,32 1&15 ‘
.Leﬁciné RO | 1.69 - 1.65 1.71 i . '1.60
Isoleucine o ' ‘ | . 1.25 | , l-él' »1.21L‘> 0986
Valine - - 1.19 1.18 120 .00
.Phenylai;qing S 1.22 1.19 1.18 - 0.80.
 Tyrosine | o S 0469 0.69 0.70

1 o . .
Calculated analysis (as a percentage of the ration).

Ny
SN

~
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'a Technicon Amino Acid Analyser. The caluclated am1no acid composition

of the basal rat1ons used is shown in Table 7.

Results and Discussion

The results’ obtalned (Table 6) 1ndicated that xnclusxon of 101
raw RS in the rat1on 31gn1f1cant1y depressed growth rates of chicks
as compared to those of chicks fed the controLOratlon (Group 2 vs. 1).

/

" Growth rates of chicks fed the ration contalnlng fOZ.autoclauLd RS

were 51gn1f1cant1y hlgher than those of chlcks fed the ration containing

10% raw RS (Group 3 vs. 2). | | |

: The addition-of 0.2% L-arginine and 0.1% DL-methionine, alone

_ (Groups 4 and 6) or in combination (Group 8) to the ration containing

10% autoalaved RS resulted in rates of gro;th and ﬁggq,efficiency

equivalent to, those obtalned on the control ration (Group 1) ‘and the

comblnatlon of 0 2% arg1n1ne ‘and O. IA methlonlne gave growth rates that ' ‘;h;
were 51gn1f1cant1y hlgher than thOSe obtained wlth the unsupplemented //
ration (Group 8 vs.’3) The addltxon of 0.2% L-lyslne, alone. (Group S) | /:
or in various comb1nat10ns with arglnlne and methlontne (Groups 7, 9

and 10) had no add1t10na1 effect on growth rate or feed efflciency.‘
.Inc1u51on of threonlne, histidine and tryptophan, in addltion to suppleo‘

~

, mental arglnlne, 1y51ne and methlonlne (Group 11) also had no effect /

on rate of growth feed efficiency or relatlve weights of the thyroids."

: The 1nc1u310n of 5% RSM in the ration (Group 12) resulted in chick
per formance sumllar to that obta1ned on the control ratlon (Group 1
and on the ratlon contalning 10% autoclaved RS (Group 3). »
| D1etary treatments had no significant effect on feed efficiency or

relative thyroxd weights.. Rat1ons containing autoclaved RS, however, tended
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to give 10uer relative thyroid welghtg than were obtalned on the ration

1

conta1n1ng rawv RS. A o

¢

Summarz'

N

A trial was conducted to study tﬁé effects of supplementing éﬁ
rations conjflnlng autoclaved RS w1th certa1n amino acids. The result;
obtaxned indicated the follow1ngx
'i.' Inc1u31on of IOZ raw RS in- the rat1on‘resu1ted in a significant

decllne in rate of growth. when 10% autoclaved RS was 1nc1uded
in the raCLOE; growth rate~was 51gn1f1cant1y 1mproved and was/not
significantly different~ff§; that obtained'on the éontrol ration.

- 2. The addition of O;ZZ Lsargfnine athO;IZ‘DL—methioﬁine alone‘or
in Combinacibn Lo the ration contalnlng 10% autoclaved RS meroved
the growth rates of cthks. .

3. Inclusxon“nf lysine alone o? in var1ou§ combinations w1th arglnxne
- and methlonlne had no add1t1ona1 éffect on per formance of chicks;
_nelther did the 1nc1u310n_of:threonineflhistidine aund tryptdphan;

in addition co.SUpplemental arginine 1ys1ne and meth10n1ne.

4. Dietary treatments ‘used had no significant effect on feed

 efficiency'dr relative throid weights'of'the chicks.

Trial 4

"Object R ' - S SN

To study the effect of 1nCIUS10n of levels of RS (fb and 202)
-2 leVels of supplemental meth1on1ne (0.1 ‘and 0 ZZ) and 1 level of supple-_
6
'mental arglnxne (0 2%) on the performance of broxlerS. “The- study 1nc1uded

determinatlon of the effect of treatment on the relatlve welghts of some

'.organS, other than the thyrond, and on carcass compos1t10n.



Experimental

The experimental methods used in thls trial were the same as

described in Trial 3. The composition of the basal rations used.(Basals

6, 7 and 8) is shown in Table 5. Span'Rsrwas used at levels of 10 and
20%. | |
At the end of the exoerimentalgperiod, after‘an'overnight.fast,
thyroids, heart (myocardium), liver, pancreas, spleen and testes from.
4 chicks per group were removed we1ghed 1mmed1ate1y and . their weight
, relatlve to body we1ght was calculated. In addxtlon, the carcassee
of 4 chlcks per group were analysed 1nd1v1dually for percentage dry

matter, protein and fat as descrlbed in Appendix 1.

Results and Discussion
B The effects of the dietary treatments on average welght gain,
feed converslon and relative thyr01d weights arg summarlzed in Table
. .‘8. . '
Inclusion.of IOZ“raw RS.in'the.ration of chicks (Group 2)
resulted in a significant decline in rate of growth as compared to
that of chlcks fed the control ration’ (Group l) ‘Increasing the level
of raw RS to 20% (Group 3) resulted in a further s1gn1f1cant decliné
in rate of growth. When 10 or 207 autoclaved RS was 1nc1uded (Groups
4 and 5) grouth rate‘was improved -as compared to that of chicks‘fed
the rations containing,lO orIZOZ raw RS (Groups 2 and 35 The improve-
ment in growth rate due to autoclav1ng was’ 51gnif1cant ‘when che rations
' containing 201 RS are compared (Group 5 vs. 3) Growth rates of chicks
fed ratlon conta1n1ng 10 or 207 autociaved RS (Groups 4 and 5) were :

L

however st111 significantly lower than those of chicks fed the control
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' ration (Group'l). In this trial, the addition of either 0.1 or O. 21
methionine to the rat19ns containing 10 or 20% autoclaved BS did not
_.significantly affect rate of growth (Groups 6 to 9 vs, h and 5). The‘
Simultaneous addition ©0f 0.1% methionine and R arginine (Groups

10 and 11), however, gave grjwth rates sinilar to” those obtained on ‘
the control ration (Group 1).. At the 10X level of inclusion of auto~
iclaved RS the simultaneous addition of 0. 11 uethionine and-.0. 22 |
< arginine S1gn1ficant1y improved ratés of growth over that obgained -
.with the unsupplemented ration (Group 10 vs. Group 4).
'i»j _ In this trial, the use of raw BS at either the 10 or 201
lenel resulted in 1ncreased feed requirement per unit of gain and an

. approxlmate doubllng in. relative ueight of the thyroid (Groups 2 and ,
- 3 va. l). Uhen autoclaved RS was used (Groups & and 5) feed conversion
was essentially equ1valent to that noted on the control ration (Group 1)
" and goitrogen1c1ty was reduced as compared to that noted vhen raw RS
'was used (Groups 2 and 3)." | | |
Dafa on relative ueights of the other organs that uereudeter-

mined are shown in. Table 9 No significant eEfect of tremtment on the‘

. \
relative weights of testes, spfiens, or pancreas was nOted._ Small but \}'
significant differences in. the relative ueights of h rts and liuers‘
gere noted in some groups but no pattern as noted that could.explain‘
'_the differences. | |
i D tary treatment had a significant effect on the. dry matter-d'
‘content of the carcasses ('rable 10). There uere also some |, effectaon

the protein and fat contents., Inclusion of raw BS in the ration

resulted in significantl, lower percentage carcass dry matter and

‘_‘leaner carcasses (louer percentage carcass far, expressed on a dry K

N
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wmatter basis),vthan,those noted on the control ration‘(Croups 2 and 3

=. 1) Inclusion of autoclaved RS in' the ration (Croups 4 and 5)

t < )
V-

led to carcaés composition that fell mldway between the carcass com-
posrtxon of Chlcks fed the control rat)bn (Group 1) and those fed :

raw RS in the1r ratlons (Group 2 and 3) Addltlon of methlonine and

‘

.arglnlne, alone or in combination, had no apprec1ab1e effect on the

carcass compos1t10n (Groups 6 to 12) ') ‘ :
) o X . .. \.

In general all ratlons contalnlng RS produced leaner car-

4

casses than those produced by the cgptrdl rat1on. Except for one case . -

(Group 10), all ratlons contalnlng RS.produced carcasses withfsignifi-v

cantly lower: percentage carcass. fat than those produced on the control

.

ration. The hlgher percentage carcass protein obta1ned for chlcks

1

fed rations contalnlng RS approached slgnlflcance.,

" Summary ( ' ' B " v
Rations containing either 10 or 20%‘RS or'autoclaved’RS

rat1ons supplemented w1th meth10nrne or arglnlne.were fed ‘to CthkS‘

"from 1 to 4 weeks of age. The results obtalned 1nd1cated the.fo110w1ng.

1. Inclusion of 10 or 20% autoclaved RS in place of raw RS in the )
ratlon resulted in improved gr0wth rates, feed conversxon and
lower relatlve thyroid weights._" |

2. Rations'containing.autotlaved'RS‘werernutritiuely_improved;byj
the simultaneous‘addition'of 0.1% methionine-and‘O-ZZ arginine.

.3.1 Inclusion of RS in the rations did not significantly affeCt the

L3N

relatlve weights of the testes,_spleens and pancreas.‘ No

1

pattern could be percelved to explaln the sdall but 51gn1f1cant

¢ .
dlfferences in the heart and livcr relatlve welghts that were N
e .

'



obtained with some groupg

'ﬁA. Rations conta1n1ng raw RS produced leaner carcasses than the control
ration. Inclusion of autoclaved RS in the ration led to carcass
composition that fell midway between that of chxcks fed the control

" ration and that of chlcks fed rations conta1n1ng raw RS.

Trial 5
Object | |
- To study the effects;on growth rates, feed conversion
eff1c1ency, relatlve organ welghts (thyroxds, 11ver and heart), carca;s,

liver and heart comp051t1on, of supplementing rations contalnlng RS

wlth dlffErent levels of arg1n1ne (0.1, 0.2 and 0.3%)."' ‘

Ekpgrimental
» fne same experlmental techn1que employed in Trlals 3 and 4 was
used in thxs tr1a1 Span RS was included at the 20% level and the
control'rat1on vas mod1fxed to make it 1socalor1c and 1son1trogenoos
with the rations contalnlng 207 RS. Three levels of arg1n1ne (0. l
0. 2 and 0.3%) were tested thh the ratlons containing autoclaved RS
whlle one level (0 24) of arginine was tested w1th the ratlon cOntalning
raw RS. ' The- com.psxtxon of the basal ratlons (Basals 10 and 11) used
An th1s tr1a1 is shown 1n Table 11 All rat1ons were kept 1sonitroe
genous and lsoca10r1c by varyxng the 1evels of corn starch and glu;amic
K aCld in the ratlons.
g < . | .
'fThe thyroids; liveran‘d'lhear’t from 4 chicks per experlmental Y
EE}gtoup‘lwereremmezed and treated as descrLbed in Trial 4. In addition,

the llver and heart s0 removed were stored at -30°% and later indivi- .

' dually ‘anal ysed for gross comp031tlon of percentage dry matter, protein v



v &
7 Q%QQW ' "‘ : '
TABLE 11. -~ Composition of basal rations - Trial 5.

| “ @}; ~ ‘Basal rat ion“nun'lber

o v 10 11
Ingredients, o _ "Control -20%

. ' E '~ ration RS

, % %

} G%ound'ﬁhegt (13;Ovar0tein). S 54.00 48.00
Sqibéan ﬁeal‘(QS.SZ protein) : 31.75 R 24.?5'
éhole ¥apes§ed (Ziloi,protein). , - j , 20i00_.
Stabilized tallow o 7.50 .. - 0.50
DehydréCeq;gifalfa S - . L.00 3 1.60
Ground limastone (38.0% Ca) - - 1.75 _ 1.75
.Calcium phosphate (18.5% Ca 20.5 P) l - 1,50 . | 1.50

. Premix" - T 0.50° .~ 0.50
Iddized‘salt (150 ug I/kg) o 0.25 . 0.25 .
Hanganese'oxide (62% Mﬁ);»_v R | 10.02 \  . 0.02
Zinc oxide (78,5% Zn)’ ?;)“ | 0.0 . - - 0.01
Clatanic écid» o : 135 . 1.27
¥$ornstargh‘ . :“' v . S 0,37 | o 0.35
Di‘?efhionine - S '»f o ' 0.10

‘vcoméggﬁcion | |
Pro£§1ﬁv(z) calculated - : | 23.5. : A_vk’23.5

‘.Protein (zi7éﬁa1§seq - L o 23.8 - . . 23.8
Fat (%) a?alysed o : ‘_,,: 9.4 ._  o 10.4
Dty matte;\(l) analysed ' - ; 91.1 . o o 90.8

~ Calcium (%) calculated L T | . 1.01_' o :-11,03
Total Phosphorus (%) caICulated ) » | 0-74‘. . 0.76
ME. kcal/kg diet, calculated - 3120 3120

1See Table 2 for compoaicion of preEix;
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and fat as described in Appendjxfli Four chicks per experlmental group -

were also selected as in Trial 4, and body composlt1on was determined .

by the procedure descrlbed in Appendlx 1.

Results and Discussion

The effects of treatment on average weight gain, feed conver-

8
s

- sion and relat1ve organ welghts are summarlzed .in Table 12.

As in Trial 4 1nclu51on of ZOZ raw RS in the ration signif;-
cantly depressed gr0wth rates of CthkS as compared to those of chlcks‘
fed the control ration (Group 2 vs.il). When 20% autoclayeg‘RS pas
included in the ration (Group;&), growth rate‘was signlficantly
improved as compared to that of chicks.receiuing'the ration containlng

raw RS (Group 2) but was still 51gn1f1cantly lower than that obtalned

on the control (Group 1). None of the levels of arg1n1ne ‘used 1mproved

ST

2 kr0wth rates slgnlflcantly although the 1nclu51on of 0. 2% arginine

‘to. the 202 autoclaved RS rat1on resulted in a rate that was not signifi-

cantly dlfferent from that of the control ratlon (Croup 6 vs. l).
The use of 202 raw RS resulted in increas: " :eeh requirement

per unit gain and. about SOZ increase in relatlve uelghts of the thyroids

Jof chlcks as compared to those obtained on the control ration (Group

\
2'vs. 1). When 20% autoclaved RS was used feed convers1on and relatlve

thyr01d welghts were essentlally equivalent to those noted on the

o
7

control ration (Group 4 Vs.. 1). Addition of arginxne to the rations )

'had no s1gn1f1cant effect on ‘the feed conver51on or thyroid-to-body

'welght ratlos.

None of the treatments ‘used had any significant effect on the

relative weights of lxvers or hcarts. The-effects exerted on the

o~
i
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relatnve thyroid weights approacuﬂa 31g5€¥
8 »Q}% P
The effects of treatments on carcas
followed a snn11ar trend as 1n Tr&ai 4.

Ry
[ )

cant dlfferences in percentage dry matter content among the groups, all

v

rations contalnlng RS produced leaner carcasses than ‘the control ratlon,:

<o

-Inc1u31on of raw RS in the ration (Group 25“resulted in 31°n1f1cantly

!gher,percentage carcass protein and lower percigtage.carcass fat-as
compared to-those obtaxned with the control ration (Group 1) or the
ration conta1n1ng autoclaved RS (Group 4). ‘The addition of arginine
to the ratlons did not exert any signtficant‘effect on the‘carcass

compOsition.

Data on heart and 11ver COmpOslthn are also summarlzed in

Table 13. Composition of the hearks tended to vary in 3 wanner SLmllar

to that noted for carcass comp051t10n\\\1nc1ud1ng RS in the ratlon fed
resulted in hearts with hlgher percentage proteln content and louet
percentage fat content than was obtained when the control ratlon was

fed. The dlfferences in percentage dry matter content of the hearts

were not 51gn1f1cant. None of the d1etary treatments employed exerted
a s1gn1f1cant effect on the percentage dry matter and protein content of

the 11ver but some 31gn1f1cant differences occurred in the fat content o

_of the livers. The dlfferences observed did not appear to be Iarge
enough, to: be of real practical s1gn1f1cance- since the fat content ot'
the.llverbon all rations containing autoclaved RS (Groups 4.to 7) was
lower than that of theLCOntrol ration. The chlcks rece;vxng the ration
conta1n1ng raw RS (Group 2) had 11ver fat levels s1mllar to those

observed on the control ration (Group 1).

50
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Summary
The effects of including d1fferent levels of arg1n1ne in rations-
Q
of CthkS containing RS were evaluated in terms of growth rate, feed

N T
conversion, relative organ weights (thyroid, liver and heart) and com-

position'of the carcass, liver and heart. The results obtained'indi-

cated the»foflowing: e

1. Inclusion of 20% raw RS in the ration 51gn1f1cant1y depressed
growth rates and led to increased feed reqdlrement per unit of gain.
When ZOA autoclaved RS was included in the ration, gr0wth rates and
feed eff1c1ency were slgnlflcantly 1mproved.

2. None of the relatlvembelghts of the organs studied was 51gn1ftcant1y
affected by dietary treatment. There was, however, a tendency for
organ sizes to be larger for chicks fed rations contalnlng raw RS;‘

3. 'The percentage of proteln in the carcass and in the heart dere -
hlgher, and fat contents were lower‘ in CthkS fed RS rations than
those of CthkS fed the control ratlon. Changes in the percentage
of fat and protein in the liver were sllght.

4. The addltlon of varylng levels of .arginine to the rations had no

pprec1ab1e effccts ‘on any of the parameters studied.

Tria1l6

Sject . : : : , .

a

Since-ZOZ RS was the maxlmum level used prev1ously in any "’ =3

r :.:»

rat10ns, a trial was conducted to study the effects, on the performance “

of Chlcks, of addlng 20, 30 or 40% autoclaved RS to ra;1ons for bro11er

chicks.. h - o
L o
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Experimental

“Male chicks were used in this trial and were managed as
described in Trial 3. The control and 207% Span RS ratlons were 31m11ar
to the ones used in Trial .5 (Table ll). To obtain the ratlons contaln~

1ng 30 ‘and 407 autoclaved Span RS, each addltlonal 107 Span RS added

above 20% replaced 8% wheat and 27 SBM in the ration. All rat1ons were

53

made 1son1trogenous but no attempt was made to make the ratlons 1socalor1c

because thxs would have required the addition of high levels of stab1llzed

tallou to the control ratlon. The rations conta1n1ng 30" and” 40% auto- .

claved. RS had metabollzable energy values of 3254 and ‘3409 kcals/kg diet,
respectlvely.,'

At the end of.the experlment thyr01ds, lrvers and hearcs were
l'removed from 8 CthkS per experlmental group and treated as.descrlbed

in Trxéas 4 and 5. Elght %blcks per experlmental group were also‘

A\ d

selected for carcass ag;lﬁhls as described in Appendlx 1. Carcasses,

livers and hearts from each treatment werg pooled.ln four groups~of'G
A ) . . .

2 before analy31s. - A ,@33'

A . : . . . .
Cowat ' . | AN * ~

Resylts and Discussion T
Cva -
“v{.ir i

Inclusion of 202 au’oclaved RS in the ration (Table 14)

;esulted in ue1ght gain. h1gher than that of chicks fed raw RS (Group 3

3 -

Vs, 2) 5@3 similar to that obtained on the control ration (Group 3 vs. 1)
As the level of autoclaved RS was 1ncreasqd beyond 20% in the ratlon
wexght gain was sxgnlflcantly depressed as compared to that obtained on!»
the control ratlon (Groups 4 and 5 vs. l).f When 0. 77 arg1n1ne.was

added to the rations contalnlng 20 or 302 autoclaved RS, rate of gain

-

was not sign1f1cantly dlfferent from that obtalned on the control ratxon,
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though slightly lower (Croups.6 and 7ays. 1). Rate of gain of chicks
on the 40% autoclaved RS ration was not improved by supplementatlon of
the ration w1th 0.27 arglnlne/}é;oup 8).‘ The addition of 0. 17 methlo_h
nine to the control ration did ot improve the growth rate of chicks
fed thls_ratlon (Group;9).

Any d1fferences in feed converSIon among the groups were not
31gn1f1cant. There was however a tendency for chlcks ~placed on the
ration containing raw RS (GrouP 2) to have a higher feed requirement
per unit gain than for chicks fed the other rations. x - .

‘The use of 20% raw Rg in the ratlon resulted in an approximate
doubling in relative thyroxd welght (Table 14) as compared to that
obta1ned on the control ration (Group 2 vs.vl). When autoclaved RS’
oas used, reiatlve thyr01d we1ght was. 51gnrf1cant1y reduced. Addltlon
of:O.ZZ arglnlne to the ratlons had ‘no hredlctablé effect on the
‘relative thyro1d wexghts. 4: S :

v

The relatxve 11ver we1ghts of chlcks fed ratlons contalnlng
RS tended to be hxgher than those of chlcks fed the c0ntr01 ration
- (Table 14). There was also a tendency for 1ncrea51ng.1evels of auto-
claved RS in the ration to result in 1ncreased relative 11ver weights,
1n_a non-llneartfashxon (Groups‘Q and ‘5 vs. 3; Groups 7 and 8 vs. 6)
‘Relative we{;hts of the hearts of chxcks fed RS in their rat1ons were
a1n .mOst cases similar to those obtalned on the control ration. . There -
:was, however, a tendencybfor relatlve heart welghts to 1ncrease as the
level of autoclaved RS in the ration was increased. o ' . v ! . - e

Results on carcass compos1t10n (Table'IS) resembled those "

Z:obtaxned in Trxals 4 and, 5 in that the rations contalnlng RS produced

" leaner carcasses than those obtained,on the contrOI'ration;. Inclusion ,
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; o
of raw RS in the ratlon (GrouP 2) resulted 1n 51gn1f1cant1y lower

ercenta es of carcass dry matter and fat and significantly h1 her T
. Pe 8 an g | |

_ percentages of carcass proteln than those obta1ned for chicks fed the

control ration (Group 1). - When 20% autoclaved RS ‘was used -in the

ratlon, the pErcentage carcass dry matter ohta1ned was sxgnlflcantly

i
lower than that of the control ration (Group 3 vs. 1) and not dlfferent’

Ar'.

from that ‘of the rHtLOn contalnlng 20% raw RS (Group 3 vs. 2). The
percentaé@ carcass fat obtalned was slightly h1gher, and the carcass’

‘mﬂ protein sllghtlyblouer, than those obtained on. the ration. &@ntalnlng

Y

raw RS (Group 3va. 2). The use of 30 and 40% autoclaved RS in the

ration (Groups 4 and 5) s1gn1£1cant1y depressed percentage carcass fat

13

and anreased percentage carcass proteln as compared to those obta1ned

“on the control rations (GrOUps\l'and 9). ~Thefaddition of 0.2% arginine

to the RS rations (Groupsb6 7 and 8) or 0 1% methlonlne to the control
ration (Group 9) dld not apprec1ab1y alter carcass COmpOSLtlon-

‘A\\\_A

The effects of treatment oni the composxtlon of the hearts and
llvers are summarlzed in ahleNAS ".The percentage dry mattcr content
of the hearts of chlcks fed the obntrol ration (Group 1) was s1gn1f1—;
cantly hlgher than that of the.other groupSvexcept those rece1v;n§_raw \
RS ration (Group 2). 1In general the’ percentage of fat in hearts of
chicks  fed rations contaln1ng RS (GrOUps 2 to 8) was. lower than that

| of chlcks fed the control rat1ons (Croups 1 and 9) but ~any dlfferences

. @

. v .
amongst the _groups: 1n the prote n content of the hearts were not

/

slgnlflcant : CompoS1t10n of the Plvers of chlcks was not s1gn1f1cantly

, 1rikected by the dletary treatments used.
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The effects of varying the levels of autoclaved RS in the

ratlon on performance of chicks were studied in thls trial. The ’

results obtalned 1nd1cated the follow1ng'

1. The inclusion of raw RS in the ration 31gn1f1cant1y depressed

: \i
- growth rates and lncreased relative thyroxd welghts of chicks.

¥

2. The inclusion of ZOA.autoclaved RS in place of 204 raw RS in the
ratlon resulted 1n a 51gn1f1cant 1mprovement in growth rates and.
reduced relatlve thyr01d we1ghts. o - ‘ ' ¢

3. As the level of autéoclaved RS in. the ration was increased beyond ’

5

20%, the growth rates of chicks were s1gn1f1cant1y depressed as

compared to those obtalned on the control raCLonS.

K
vl ’ <

4, - Inclus1on of 0.2%" arglnlne 1n the rations containing 20 and 302

Q

autoclawgd RS tended to - lncrease ‘the growth rates of CthkS-A

.

S. There was a tendency for the relative we1ghts of the 11vers and

.

hearts,to increase with hlgher level of aytoclaved RS in fhe
ratron., o : | . _ f o
6. Ratlons contalnlng RS produced leaner carcasses than:those
produced on the control ratlon. The 1nc1us1on of raw RS in the
ratlon resulted in higher percentage carcags pereln and 10uer ek
percentage carcass fat than those obtalned on the control rat1on)
- When 20% autoclaved RS was fed tc the ch1cks in their ratlon, the
carcass composition fell mldway\between that on the ration
conta1n1ng 20% raw RS and that of the control ration.
7. Inc1u31on of RS in the rat1on d1d not result:in 1ncreased fat

L depos1t10n in the hearts and 11vers of Chlcks- : :

- . R ) B
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C. . Assessment of other factors affeccing_the nutritive value of

- '

rapeseed for broiler chicks

; o o
Status’of the Problem B p

.

Previous trials had indicated that autoclaving RS lmproved
its nutritive value and reduced 1ts goltrogenlclty for brorler chlcks-

however, chicks fed rations contalnlng autoclaved RS tended L0 grow
I .
slightly:dower than those fed the control ratlon. It was also noted

that the leanest carcasses were obtaxned on rat1ons contalnlng ‘raw.

RS while the fat content of the carcasses of chicks fed rat1ons

containing autoclaved ‘RS tended to fall m1dway betwee those fed the

V
"

control ration. and chose fed rat1ons contalnlng raw RS..;""'T
‘The above observatlons suggested that dlfferences 1n nutrlent

s,v'~ o

utilizat1on and the effect of 1nact1vatxon of myrdslnase by autoclavlng
might be respons1b1e for. the dlfferenCes in. growth rate thyr01d

RN : oo e
weights and carcass compoaltlon that were obtalned, In-order'to

| - F

=

|‘.'V

establish whether these factors were the princxpal ones 1nvolved trials -

» 3/
were’ initiated to assess the effects of use of RS or RSM varletles

noe

of varying g1ucosxnolate content the use of RSO or stablllzed tallow,
the effect of autOclav1ng and prote1n level on the ut1l1zatlon of

nutrients by, and performance of chlcks. 9 c_ | o '

¥

Trial 7

-

Objett

To assese the use of 2 varieties of RS"and RSM (Span and

-

Bronowskﬁ) whlch vaqled in gluc091nolate content and 2 types of Eat

‘(RSO and stabilized tallow) in rqi}ons for br011ers.

39
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- Experimental C -

-

Four lots of 10 chicks (5 males and 5 females per lot) were -

" selected at- 7 days old as descrlbed prevxously (Trial 3) and placed at
8

random on each of the experlmental rations. Durlng the~experument,

the chicks were managhil.af Jlscrrbed in Trlal 3.

The compoéﬁtlon?og the basal ratlons used (Basals 12 to 15)
.18 showm in Table l6. | A level of 20% RS was used in the basal rations ’
containing RS, RSH, when ‘used, was' 1nc1uded in the ratioms at the’
L
12% level and RSO was added at a level of 81 whlch would bé__pprgﬁqmately
equ1va1ent to the amount of. RSM and RSO contributed by 201 full- fat RS.‘H
- The RSO used was from Span RS. The same M.E. value was assumed for both
varieties of RS (4400 kcal/kg) and for the meals derived’ from each
' variety (1760 kcal/kg). Hhen methlonlne and arglnine were added o
”the rations, the levels of glutamxc ac1d and corn 'starch were adjusted
so. that- a11 raqgons weregisoqﬁ.oric and 1son1trogenous.

At the end of the 3 weeks experimental period, 4 chicks (2 males

plus 2 females) were. selected from each lot, (16 chicks per experimencal o

»

group) after an overnight fast, killed by cervical dislocation and’ the
thyroids, 11ver and heart removed and treated as described in Trials 4 ‘and
5. Similarly, another group of 4 chicks (2 males plus 2 females) were

randomly selected per lot (16 chicks per experimental group) after an ?

overnight fast:and theeiatcasses were analysed as described in Appendix l.-

_At time of analysls, the 2 organ samples (liver or heart) or carcasses for

60

‘ each sex per lot were pooled and analysed comPOsitely.- Body compoeition was '

also determined on 12 chicks killed’ inxtially (Day 7 post-hatching) so

that the nutrientsretained "and” utilized over the 3 weeks exberlmental

; (“

@



TABL£'16; - Cémpdhit;on of basal ratjons - Trial 7.

Basal ration number

2 13 N\ay 1% 15
Control 20% RS&'F ~ RSM +
ration. = RS RSO -Stab. tallow
* % % y .
Ground wheat (ij.oz protein)  54.00 aaioé'_,r_és.oo 45.00’
Soybean meal (48.5% protein) 31.75  24.75  24.75 25.50
Whole rapeseed | K - 20.00 ,: -
Rapes;eaﬁ@éa1 R - - 12.00 12.00
Rapeséed oil - - 8.00 o
Stabilized tallow R 750 0.50  0.50 - 10.75
Dehydrated alfalfa | | 1.00 1.00 - 1,00 . 1.00
Ground limestone (38.0% Ca) LS 175 1.5 1.75
Calcium phosphate (8.5%Ca; 0.5P) 1,50  1.50 1.50  * 1.5
Premix} 050 0.5 0.50 . 0.0
Todized salt. (150 ug I/kg)  0.25  0.25 0,25 0.25
ﬁiﬂanganese oxlde (62% Mn) - 0.0é 0,02 0.02 i 0.02
Zinc oxide (78.5% Zn) - 0.00 0.0l o001 - 0.0
Clutamic acid 135, 1. 1.35 . . 1.35
‘Cornstarch Y 037 0370 o7 - 037
Composition o - oo ‘ ' !
Protein (%) calculated 123;i 23.5 235 235
Protein (%) analysed 24.1 s 2.9 26.0
Fat (%) anilysed 9.4 103 10i4 . 12.5
Dry matfe;’(Z)_analyséd : 90.0b»_ 89.7 | A89.7 ;hii ?9.9
Calcium (%) calculated 1.0 1.03.  1.03 e
Total Yhoaphorus (%) calcula&ed 0 74 _0.76 . 0.76 } {0;76
" M.E. kcal/kg diet, calculated 3120 3120 3120 3120
: , ——e - -
'.lSee Table Zﬂfor-compopition*bf premik, . _ N e ;\‘. §§>,;

’
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.period'could be calculated. “ T

Hyrosrnase act1v1ty in RS was determrned by the method of

SChlmmer (1961) with slight mod1f1cat10ns (Appendrx II) Glucqsrnolaqe& 7r;;;‘
0«‘ T SO

content of RS was determined by the method of Appelqv1st and Josefsébn ) -
’/. e SRy o G

(1967) ) ‘ L | 'l' ‘.' | L s .4.“ , _“."‘ ,&‘L" _ LS

Results and Discussion

"A summary of the effects of dletary treatment on average
. r4,

"weight gain, feed conversion and organ-to bodv werght rat10s (relatlve .

organ we1ghtséh¢%zpresented in Table 17 '_) o = :' S u.ff“f;:e-f

The 1nclu31on of raw. Span RS in the ratlon resulted ina .o-

Vo

s&gnlflcant depre531on in we1ght galn hlgher feed requrrement per
unit gain and an approx1mate doubllng of relatlve thyroid welghts ‘.

as compared to thOSe obtalned on the control ratlon (Group 2 vs. 1)

When autoclaved Span RS was 1ncluded ‘in the ratlon welght garn and

b

feed c0nver510n were 31gn1f1cantly rmproved and relatrve thyr01d
welght was 51gn1f1cant1y reduced (Group 3 vs. 2). Slmrlar results

were noted with the ratlons contalnlng BronOwsk1 RS (Group 10 vs. 9)

W

except that the enlargement ogkthe thyroid was of iZss magn1tude o
. 2}
than in the case of raw Span RS (Group 9_vs. 2)- ' '

Improvement brought about by aut0clav1ng raw Bronowski RS
" was less than that brought about {y autoclavrng raw Span RS (Group
2P .

10 vs. 9; and Group3 VS. 2);V Use,of raw Bronowski RS in the'tatidn

resulted in chlck we1ght ga1n and feed conver51on superior to those

.
.

on rations contarnlng rav Span RS (Group 9 vs. 2). Hhen erther
autoclaved Span or’ Bronowsk1 RS was fed performance of chicks were =
o

\ i) . ) .
51m11ar (Group 3 vs. 10) and equlvalent Lo that attained/ontthe
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control ratiﬁ%5(cf0up 1). Supplementatlon of the autoclaved BS rations'

with arglnlne and’ methlonlne had no 51gn1f1cant effect on the perfor~ﬂ-'

mance of ch1cks (GrOUps a'and 11 vs; Groups 3 and 10 respectLVely)
The inclugion of iZ% SpanfRSH iﬁ'the ration'(GrQups 5 to 8)
‘ _ o - _ Sy R
. gave the same weight gaihiand feed'COnverSion 55 those—dbtained dﬁ
the control ration'(CrbUp 1) ; The 1nc1u31on of 122 Bronowskl RSH ‘
to the rations (Groups 12 to 15) in place of Span RSH resulted in
more rapid growth ang Sllghtly better feed ;onversxon. The grovch
rate and feﬁd convers10n eff1c1ency of. chlcks fed Bronowsk1 RSH
plus stab111zed tallow ration (Group 14) were 51gn1f1cantly higher
than those of CthkS fed the control ratlon (Group 1) or the Span
RSM plus stab111zed talliow ratlon (Group 7). SUpplementatxon of
the ratlon containing Span RSM ;nd stabxlxzed.tallov with: methxonlne
aﬂd arglnlne led to growth.rateSvand feed“coﬂver51oﬂ of chicks not
51gn1f1cant1y different from those obtaxned on the ration conta;nxng
Bron QWSkl RSM plus stablllzed tallow (Group 8 vs. 14 an%}lS).' Both
types of RSM produced slm;yapyyelat1vg'thyroid weights which;uere
in turn not.signifiéantl&'different‘from'thosé praduced on’ the control
ration. | |
The type of fat fed apparently had an effect on the perfor~
wmance of chlcks only when Bronowskx RSM was used.v Inclus1oy of
stablllzed tallow in the rat1on resulted in‘Signifiéanélyiﬁﬁpfoved
weight gain as:éompargd to réiiéns contéining RSO in ;he.fationl(croup
14 vs.-12); hbwev;; when fhe r;fiéns were supplcméhted‘w#th arginine
and methionipé, no sighifi;ant difference'ﬁag woted (Group iS vs. 13).
Th‘% pek formance obtained when RSH and BSO were included.

separately in the ration (Groups 5 and R 12 and 13) was slightly
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8uperior to that of ch' Lfed ratione containing autoclaved RS
_'(GrOUps 3 and 4; 10 andillﬂ Such differences, though small, are
perhaps sufficient to account for the slightly lower performance of
chicks fed the autoclaved Span RS ration as compared to that of
chicks fed the control rat1on in this and.earlier trials (Trials 4
to 6). The differences in response between chicks fed RSO or stabi-
lized tallow and Sban or Bronowski RSMnin.their rations, were not
as great as the diffenences in response betneen’chicks fed raw Span
or faﬁ BtonoWski.RS in their rations. The results sugéest that the
greater goitrogenicity of raw Span RS may_have been an important
factor in reducing nerformance of chicks.

Since there were no significant difference§ybecanée‘of’sex
vor treatment interactions, the data on relative liver geights (Table 17)
were combined. Inclusion of raw Span RS in the ration»(Group 2)
' resuited in>significant1y_heevier relative liver weights then thoseﬁg
: obtained,on the control ration (Group 1); Autoclaving Span RS before
incluaion in the ration resulted in slightly lower rEIBEIVe 11ver
weights (Groups 3 and 4 vs. 2). ‘The_use of raw Bronowski,RS,in'the
ration did not increase relative liver weights above those obtained
~ ou the control ration (Grouﬁ 9 vs. }). Autoclaving Bronobski Rsvmay
WhaVe~increased, tather than decreased relative.liver weights of
.chicks (Gfoup 10 v3.'9) There was a tendency for relative liver
weights obtained on the Bronowski RSM ratlons (Groups 12 to 15) to .
be slightly lower than those obtained on the rations containing Span ™
RSM (Groups 5 to 8). ‘Type of fat fed or inclusion of amino acids to |
the rations did not 31gn1f1cant1y affect the relative 11vervwexghtc ’

of chicka.



~

]

The .relative weight of hearts of chicks was not affec:od

by the treatments used. Relative heart weights of females wer

. ' . L , .
generally significantly lowexL}han those of male chicks but the.
L 4 ’ '

~was no significant sex-treatment interaction.

The level of glucosinolates in the two varieties used

' . x)
indicated that §ronowski RS contained much lower levels of oxazoli-

/
/

dinithione and isothiocyanates than Span RS (Table 18),’/probab1y

5 i

accounting for the lower goitrogenicity of raw Bronowski RS. The

é&educed goitrogenicity of autoclaved Span RS is probably related to
ey

-stroyed‘myrosinase activity. o

No 1nteract10n between sex and treatment on carcass’ composition
(Table 19) was observed. There was however a significant effect of
sex on carcass'comp051tion. "Female chicks had.a Significantly higher
proportion of carcass dry matter and fat and a lower proportion of ‘
carcass_protein than did male chicks. Chicks fed the‘control ration
(Group 1) had carcasses with.a:eignificantly higher»percentage.dry
matter and fat andia'looerdpercentage protein than those fed rations
containing raw RS inbtheir rations (Groups 2 and 9). The rations

containing- autoclaved Span RS produced carcasses with hlgher percentage -

e

.dry matter, hlgher percentage fat and lower percentage proteln than

those produced on raw Span RS ratlons (Group 3 vs. 2) but autoclav1ng

‘had no apprec1ab1e effcct with rations conta1n1ng Bronowsk1 (GrOUp

10 vs. 9)', The percentage of carcass fat was 51gn1ficant1y lowerand

-
percentage of carcass proteln was s1gn1f1cant1y higher on ratiéé%

AL
contalnlng autoclaved RS than those obtained on the control rat(ﬂi

s <

{



TABLE 18.

v

~ Myrosinase activity and glﬁCOSinolates in rapeseed.

Type Type Myrosinase activity 1T1c? 0zT>
of BS. (% of untreated RS) mg/g seed meal
Span raw 100 2.24 2'/.59_
'Span au‘cocla'vedl ’ 0 2.12 2.46
prnouski rav o bldO 6.54. 0.67
Bfonovski aut_oclaved1 0 0.52 0.67

1Heated in

Refers to 1soth10cyanates (as 3-butenyl 1soth10cyanate)

the autocléve for 10 minutes‘af 120cC.

3Refers to oyazolldlnethlone (g01tr1n)

0
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(Groups 3 and 10 vs. l).”

The results also 1nd1cated that RSM ratlons produced

B

percentages of carcass fat Slmllar to the control ratlon only when
stabilized tallow replaced RSO in the RSM rations. There were no
(‘

obvious dlfferences in the proportlon of dry matter, fat and protein

of carcasses of chicks fed Span or Bron0wsk1 RSM ratiomns. ‘The

percentage carcass fat ob the ratlons conta1n1ng RSM and

“

RSO (Groups'5,'6. 12 and 13) 'htly hlgher, and the percentage

'carcass protein sllghtly "those obtalned on the ratrons

conta1n1ng autoclaved RS (Groups 3, &, 10 and 11) The addition of

arglnLne and methlonlne -to the rations dld not 51gn1f1cant1y .alter

1

carcass comp051t1on.
Data on nutrlent retention (Table 20) indicated that the

inclusion of raw RS in the ratiow resulted in retent1on of 10wer b
. . ¢ :

_amﬁunts of dry matter fat, proteln and energy in the carcass as

1

compared to those retalned in the carcasses of ch1cks fed the control

ratlon (Groups 2 and 9 .VS. 1). Slmllar ‘amounts of dry: matter, fat

and energy were retaxned in the carcasses of chicks fed rations

o

conta1n1ng autoclaved Span or autoclaved Bronowsk1 RS (Groups 3 and 10),
amounts 51gn1f1cant1y lower than thosearetalned on the control ratlon

: (GrouP 1). Protem retention was SI.mllar for raw Bronowsk1 autoclaved

\
(AN

Span and Bronowskl, and the control ratlons. Slgn1f1cant1y hlgher "Jq*
amounts of dry matter fat, proteln and energy were retalned on . .
ration"containing,raw Bronowsk1 RS than on that contalnlng raw Span
s .
RS (Group 9 vs. 2)
\Ehe‘resdlts~(Tab1e 20) ‘suggest that the'replacementfof-Réé
[by“stabilizedltaiIOQ-in the RSM rations led to retention of signifi-

~.

69
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.Gcantly higher amounts of fat @and" energy whlle proteln retalned was

not sxgnlflcantly affected (Groups 5 and 6 vs. 7 and 8; Groups 12 and
v

13 vs. 14 and 15). Thé amounts of these nutricnts retained by chicks

‘were higher on the Bronowski RSM plus stabilized tallow rations than

'on the control rations'(Grou s 14 and 15 vs. 1) but werégiimilar a
P ”j.

\I

to the control when a ration” containing Span RSM plus stabilized . : 3

tallow was fed (Groups 7 and 8 vs. 1). ‘ o \. ' ) 7
The inclusion of raw.Span RS in the'ration (Table 20).

1

- resulted in significantly lower proteln and, energy ut1112at10n than

‘”those obtalned on the control ratlon (CrOUp 2 ys. 1) Or‘b‘the rat1on a

4 *

connainlng ‘autoclaved Span RS (Group 2 vs. 3) Wh11e proteln utxllzatlon

of chlcks fed the ration contalnlng autoclaved Span RS was similar

to that noted on the control ratlon energy'utilization was siguificantlx
lower (Group 3 vs. 1). Chicks fed raw Bronowski RS ration (Group 9) .-*

: R Sy - . ' :
utilized protein to the sime extent as chicks 'fed the control ration -

’ Cx
s

.(Cfoup_i) of'autoclaqu~Bronouski RS ration (Group 10) Energy

a . ) - st
utillzatlon by CthkS on the raw. Bronowskl RS. ratlbn (Group 9) was /7’

.'31gn1f1cant1y lower’ than that of chlcks fed the control ration (CrOUp 1)

or rat1on contaxn1ng autoclaved Bronowsk1 (Crou$ 10). The extent of
. | A ?‘ . :
protexn and enorg) utlllzatlon bv CthkS fed ration c0ntd1n1ng raw { }

-

L'Bronowsk1 RS was slgngflcantly hlgher than tha! qf chlcks fed raw '

‘e .
\ - .
t

N

’ Span RS ratlon (Group 9 vs.- 2)- whllc they were sxhllar when the r,

aqtoclaved RS rations are compared (Croup 10 vs. 3)

-

The an1u51on ot RSM and RSO in place .of autoclaved RS

resulted in’ lan€aSLd Utlllzatlon of\iiergv (Groups 5 and 12 Vs
Grcups 3 and 10) but protein- utlllzatlopkwas not s1gn1£1cantly

'affectedr Substltutvon of stabilized tallow" for RSO in .rations

\

2+

L
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containing Bronowski RSM led to 31gn1f1cant1y higher energy utilization
than was obta;ned on the control ration (Groups 14 and 15 VS. 1) or on
the ratlon contalnlng Span RSM and stablllzed ta110w (Groups 14 and

15 vs. 7 and 8) In general protein utlllzatlon was not’ appreciably

~affected by the type of fat or. varlety of RSM used in the ratlons.

"noted on the control ratxon. Varlety of RS or RSM used or substitution

‘comp031t10n of the heart or 11ver.

Data on'the effect”of | treatment-on the composition of the

heart. and llver (Table 21) 1nd1cated that the percentage dry matter,
fat and proteln was not 51gn1flcant1y affected as compared to that

At v

of tallow for RSO in the ratlons apparently had 11tt1e effect on the

. -

_Sun;mary. ' .. " . P ' oy

Two varletles of RS and RSM and two typcs of fat were !

compamed in ratlons for. chlcks. Results obtalned showed that:

1. Autoclav1ng RS ‘be fore 1ncLusxon ln the rations slgnxflcantly

v

1mproved gr0wth rates and feed conver51on and reduced relative
th§}01d welghts as compared to those obtalned on the ration,

'contalnlng raw RS.
2. ABroEowskx RSM or-RS: ratlons produced sllghtly better wexght

9 1

i
[t

-gaid and feed conver51on thag those obtalned on ratlons contalnxng‘

Span RS}}or RS. S

-3, 'Performance of chicks™ fed RSM or autoclaved RS rations was similar -

v v

to, or’ betger than,that ofbch1cks fed the control ratlon.

L=

-~
-

- ~

4. The relatlve welghts of hcarts were not S1gn1f1cantly affected

by the dletary treatment used._7 ! s

5a Ratlons contaxnlng RS'produced leaner carcasses than thosge

72
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74

produced by the control ration.
6. Nutrients retained in‘the carCasseé were lowest on the raw RS

rations. Adtoclavvﬂg RS 1ngreased t

)
amounts of nutrients

‘reta1ned.

was higher than that of those fed rafion with raw RS. Energy

‘and stablllzed tallow.

~

9. The composition-of héarts and livers, 'was not adver
by any of the dietary treatments employed.

b

) . Trial 8 -

: Ko ' - s PRI o =
S claw1ng RS before anlusxon in ratlons for chiwys i pfoveq the nutritive

W . - P N ‘s

N

. value of the ratlon, performance of Chlcks ol } d.on fhe;ration%'

-
- - .

contalnLng autoclaved RS was st111 sl1ght1y belbw tha; of chicks fed .

9‘

the control ratlon. Moreover Tr1a1 7 had in Lcated v1a carcéss
. L : \

- g \

%palygis, ;bat nutrlgnb qc;llzation (eSpgc"lly energy) was higher on o

the‘contrbl ratioﬂ ‘than on rations contdifing autoclaved RS. Singe
such dlfferences in nutr1ent ut111zation night éccount,’in part . at

least for;the;slight suPcrioricy-of.the fontrol ration . over rations

R



,gﬁ?hﬁ,\?x 1Tho objective -of Trial & was 4-fold:

!

containing full-fat'RS, it seemed desirable to obtain more “information

on nutrient utilization. o~

“evaluate nutrient utilization via “balance studies.

L u

To compare RS'and SBM in terms of*theib-supplementary protein value,

'icompare RS and vrablllzcd Callowu"

terms of fatfcontrfbuted
s S ) ; .

value of RS. - ./ ‘ - S ' B S

Expgriméntal o i

Elght experlmeJtal ratloﬁs were employed in this trlal
Comp051t10n of the- ‘basal ratlons (Basals 16 to 19) used 1s shown on .

Table 22. The high protexn basal :atlons (Basals 16 and 17) were

.

samllar Lo thbSc used . ln prevrous trlals (Trxals 5~to 7). The low

s \.-m

s

proteln ‘basal ratlons (Basals 18 and 19) were formulated to contain

ISA proteln. Since 20% Span'RS contrlbuted 4.2% protein to the

rations, SBM.&as‘added at a level of.8;7SZ to also contrlbute 4 2A

'broteihﬂf Likewiée .slnce 20/ RS contr1buted~8% fat to the rat1ons

[ '
2N

stablllzcd tallow wasLadded to the 15% proteln ratlon in an amount
to provxde thie same 1evc1 of fat Thc ratlons were kept lSOC&lOrlC“'

v o ¥

:'by varying the lcvels of corn starch and alpha’ floc (cellulose) in o

fthe rztxons.'

SN

The chxcks (equal number of males and femaleb) vere r&ised

. as in Tr1al 7 Each ration was fed to A lots of 10, Chlcks (5. males

e

and 5 females per lot) ' Excrtta ‘were quantitatively collected at.

24 hour 1ntervals at 26 27 and 28 days Of age. »Thq‘excreta waS‘olown

ﬁ .. ) _- /..“ . " '

- M .o .

75+
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TABLE 22. - Composition of basal rations - Trial 8.

Basal rations number

) 3 16 17 18 19
- Control 20Z2 ° Conmtrol 20%
' ~ ration . RS 'rahtioun - RS
% % "% %
Ground wheat (13.0% protein) 54.00  48.00 " 70.00  70.00.
Soybean meal (48.5% protein) 31.75 © 24.75 8.75 -
Whole rapeseed {21.0% protein) < 20.00 - - 20.00
. ) Y ST
Stabilized tallow . 7.50 0.50 8250 0.50
Dehydra alfalfa { 1.00 1.00 1.00 .00
Ground llmestonel (38.07% ca) . 1.75 . "1.75 1.75 1.75
Calcium phospate (18.5% Ca; 205 B 1.50 1.50 1.50
Premix’ | 10.50 0.50  0.50
Todized salt (150 ug 1/kg) - 0.25 1 0.25 0.25  0.25
Mangamese oxide (62ZMn)  0.02 ' - 0:.02 - 0.02 0.02
Zinc oxide (78.5% Zn) Y. 0,01 . 0.01 0.01  o0.01
Glutamic acid '~ . 135  1.35 1.35 = 1.35
Cornstarch ~ . g.37 0.37 1.62 -
g Alpﬁav'floc | ) - - 4.75 3.12
. Commsu:lon ‘ , . ‘
«;.Protein (‘i)‘caiculaﬁed . 23.s 23.5. 1&5?0 T 15.0%
S | " & A
'.Proteln (Y analysed o ©23.9 . 24.0 1581 15.1 -
“Fat (%) amalysed . . .. 9.4 105 - 11,0 11.2
- Dry matter (%) analysed = -~ -~ 9K.4 92,0 ' 92.6  92.0 .
Calcim (2) caleulated e 1.03  1.01 1.03
‘Total Phosphorus (%) calculated - 0.74 0.76 0.74 0.76
, 0 R SR R R o
.M.E.kcallkg dxet, calculated S 3120 3120 3123 3123

- ..1As'¢e 'T:able‘ 2 qu composition  0£_ premix.

76
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free 6f'd6ﬁn eﬁd*scéles, well mixed and dried in an oven at 6OC for

' 72 hours on: the déy of collectlon. At the end of the drying perxod

tHe 3 excreta samples from each replicate were pooled finely ground

| and stored in- plastlc bags at -3OC A record of feed COnsumptlon uas‘

Ty

kept; At tlme mf*excreta collectlon, any feed wasted was collected
o welghed and substracted from the amount of feed consumed.
The drled, ground excreta samples and feed were analysed

;for nltrogen dry ‘matter. and fat (A. O.A.C 1965). Gross energy was

1“ . - .
e551mated uslng ‘a Parr Oxygen Bomb Calor1meter. 'From these valves,

the amounts of nutrients retained were calculated. Classical meta- -
cor : it

-bbliéablevepergy (M.E.) values werewcégrec?:d for nitrogen (M. EN)

according. fo the method of Hill and inderson (1958).

Results and Discussion ' R _ - 5
M ” . -

..

~ The treatment used and the1£geffect on average welght galn
feed conversion and calorlc consumptlon are summar1zed in Table“23._'«'ﬂ

As in earlier trials\(Trials ¢ to 7), the inclusion'bf‘ZOT" 

"_raw RS in the ratlonyresulted in a slﬂnlfrcant decline-in(the rate'of

growth and 1ncreased feed requlrement per unlt galn as compaYed £o the
: - ¢

ratlon contalnxng ZOA autoclaved RS (Croup 2 vss 33 6'vs. 7), or the

i

‘concnolfratlon (Group 2 vs.‘l; ) vs. 5). Performance of chxcks fed
the rations conCarrlng autoclaved RS was'SILghtly below that of
chicks fed the control ratlon (Croup 3 vs. 1; Croup 7 vs. 5). The
addition of methlonxne and arglnxne“to the raéiehs containing.euto—'
claved RS 31gn1f1cantly 1mproved growth rates of chxeks (Groups 3 and
7 vs. a .and 8) In gencral performance of chicks on the low proteln

e

' ratlons was significantly less than chat on the H.gh;propein ration

C 27

/‘—”'\
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" TABLE 23.

- Effects of dlecary protein level, supplementary protein and
fat source on rhe welght gain,’ feed conversion and caloric
intake of chlcks.; ~ _

i v R Y
Croup V Wt Feed Caloric
No. ,Dletary treatment "Hgaln3 conversion - intake
g§ g _feed kcal/bird
38 g gain ‘ .

‘ . &
A. High protein ration (24%7)

1 Control ration 4332
2% 20% raw rs ‘ 3479
\" N . . . -~
'3 20% autoclaved! RS 405°€
4 20% autoclaved RS + meth. +. arg.? 420P
B. Low protein ration (15%)
5 ‘ Control rationl _ , 240g" - 2.86°
T a . L s e . . da
6 20% raw RS NPT 165" 3,97
. o N
7. 20% autoclaved RS’ 2258 QZ.SIC
8 20% autoclaved RS + meth. + arg. 234% 2,87°
' SEM : : R 0.07

24232

- 2177¢

22927

-_ab
2395°

ab
2373

1768

20224

2259
47

1Heated in the autoclave for 10 mlnutes at IZOC._

2Meth. = 0.1% DL-meth 1on1ne~ »ang = 0. 2% Lvarglnme

Column
(P<:O 0 - _ N o

t
& [N

lues w1th same superscr1pt a?%”ﬁnt slgnificantly different.

4 S Lo 5 . - ‘ ) :
: Calqulated_by multiplying feed consumed by Classical M.E. (Table 24),

A
‘ . - ~ T
. N, ) : .

73
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(Croups 1 to 4 vs. Groups 5 to 8). The dgffe%ences in ration protexn

levels did not alter the relative ranking of the dietary treatments.
Amounts of calorieg eodsumed are also presented'inwéable 23,

The lowest level of, calorlc Lnteke was noted on ratlons contalnlng

raw RS (Groups 2 and 6) and the hlghest level on the control ration.

(Groups 1 and 5) with an intermediate intake on the.r;tlons conta1n1ng>

autoalavéd,RS (Groups 3, 4, 7 and 8)n

" Data on retention of nutrlents are presented in Table 24,

A,
., - >

-In general, a hlgher proportlon of the dry matter, protein, fat and

. energy consumed,was_retained by Chlcks fed the 15% proteln rations

H

N

than by those fed the 23.5% proteln ratlons.

Proteln retention of chlcks was - not affected by&lncluslon

: of RS (raw or autoclaved) ln the ratlons. There Was a sllght

1mprovement Ln proteln rctentlon due to the addltlon of arginine

u

-and mtthlonlne to the- ratlons con: alnlng autoclaved RS (Groups 3 vs.

4 7 vs. 8). L ) | vv | | , .

The percentages of dry matter, fat and energy retalned by

A

' chicks fed the control ratlons (Groups l and 5) were 51gn1f1cant1y

I, U -
hlgher than those of chicks “fed Rs in thelr ratlons (GrOUps 2 to 4;

LEEY

6 ‘to 8) Includlng autoclavgd RS in the ratlon had no 51gn1f1cant

effect on’: tbe percentages of dr) matter and energ) retalned as

. .
v

. S
Compartd to the rations contalnxng raw RS (Groups 3-and 7 vs. Groups
gz

2. and 6). thle the use of autoclaved RS in place of raw RS in the
/

A

‘ration 51gn1f1cant1y 1mproved fat retgntlon on the h1gh prOteln ration

(Group 3 vs. 2), a sxmllar effect was’ not observed on, the 1ower

prote ein’ ratlon (Grpup 7 vs. 6)

/

The hlgher’encrgy retention on the control rations resulted

$
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in 31gn1f1cant1y higher M.E. values for these rat1ons (Croups 1 and
5) as c0mpared to the ratlons containing RS (Groups 2 to 4; 6 and 7).
Addition of mgthionine and arginihe to the 10w'protein ration containing

autoclaved RS s1gn1f1cant1y lmproved the M.E. valua of the rat1on

(Group 7 vs. 8).M/The application of the n1trogen correction factor
SR
did not affect the relatronshlps between the M E. values, an observation

similar to that oﬁ?Baldxnl (1961).

The M.E. valqgs of the rations containiﬁgbRS (Groups 2 and
3; 6.and 7) were simila;. The hlgher M.E. valéés of the COntrol ration
may be re5ponsrb1e at least in part, fO;‘ChL sllght but . con51stently F
higher growth rates and better feed efficienmy for chicks fed this L\\

. 3
ration as compared to chicks fed rations containing autoclaved RS.

Summary . : : L } . .o
A trial was ccnducted to study thé nutritive value of RS in

i
terms of nutrient utlllzatlon supplementaT) protcln value, supple-

ary protexn levels on chlck

per formance. The followlng results were obta1ned~l'

1. Incluslén of raw Span RS in the rations for chlcks resultedl;n
a decrease in grOwth rates, 1nc}easéd feed requircment pér unit
gain and decreased calgric intake bﬁkbogh the 23.52 and 15% pfotein
rations.,. | ( »

2. Wﬁen‘RS';as-autoclaved before 1nCIUS10n in the ratjon, gr0wth rates

\ .
and feed conversion were significantly improved over those of

chicks fed-the rations containing raw RS. Addition of methidnineQ,f

plus arg1n1ne to the ration contalnlng autoclaved RS’ s1on1fxc3nt1y

'1mproved the growth rates of- chlcks.

3. ‘Chicks’fgd the gqntrol rations pcrformed.slighfly-béé;er than’

31

N
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chicks on the rations containing autoclaved Spah'RS. Dietary

protein levels had no effect on. the relative rankings of the

-

., various tregtments.

4.

5.

Chicks fed ratlons contalnlng RS retained the same percentage
of protein as CthkS fed the control rarion. Fat and energy

~retained on the control ration were significantly higher than

those on the RS ratioms. Autoclav1ng the RS d1d not affect the

\*_‘,

percentage of fat or energy retalned to any apprec1ab1e degree.

The M.E. of the control rations were 31gn1f1cant1y higher han

- . o

. these of the rations containing RS. ‘Rations containing raw or

autoclaved RS had the samefM,E. value." s \.4
- . ‘ : ) A )
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SECTION 2

> : ,
G :
-Studies on the use of ri%eseed meal and of unextracted rapeseed

; » N .
on the productive performance.of laying @hickens.

Scatus of the Problem

x|

Rapeseed meal has recently been 1mp11cated as a p0551b1e causative

in the occurrence of "fatty liver syndrome" and hepatlc haemor;~

Lanung b1rds. For this reason, data on the effect of RS and
\”7 ; ’ Co ‘ :
R$r0n'gross composition and condition-of the liver and heart,

ﬁh-n fhe’ufiixzatlon of RSM and full- -fat RS by laylng chickens. The
 scud1es are reported under the followlng headlngs.
A,lvThereffects‘of.varying levels of RSM on the ﬁerformance of lﬁying
’~.chickens--Trials'1 and 2. | wI:yﬂ)
B, The utilization of full-fat RS‘by laying cﬁickegs--T;ia} 3.

Exggr1menta (General)

Slngle‘Comb Vhlte Leghorn pullets uere ra1sed on commerc1a1 type
growlng ratxons unt11 they were 22 weeks old. At 22 weeks of age they weré
leg banded and placed atrrandom in 1ay1ng cages (2 blrds per 30 x 40 cm cage)
and fed a commercial- type laylng ratxon until 24 weeks of age when they we£i¥ -
placed on the experxmental ratlons. ‘Each experlmental rat1on was fed ,': Ly
- ad ad-libxtum to dUplicate lots of a8»pu11ete per lot, During the- o

~

-mexperuneatal perxod of 336 days, records were kept on mortallty, egg\ :
o




)

-

"fatt liver 8 drome" were based on the arc sin transformed data'
y Y“ ar

e o 'C*\

L s
P /

productlon (dallygmlqwaverage), egg weight (average weight of eggs laid
by eachgnaylnn one day of each weekj Haugh unit values and specific .
gravzty (average of determlnatlﬂg on eggs laid by each group on one day -
at four week intervals) body<ueight at start 'and end of experiment -
feed consumption recorded at 4 ueek 1ntervals. The hirds were
given 14 hours of art1f1c1a1 llght each day during ‘the 1ay1ng period
Two trials with RSH and one tr1a1 with full-fat RS were
conducted"*At the end Of Trials 2 and 3, 12 birds pexr lot (24 birds
per experimental group) were killed by cerv1ca1 dxslecation and the
thyroxds, liver ‘and heart removed and uelghed .At time of removal,
the hearbs and livers were examined for any external abnormalities.
The hearts and livers were then analysed for dry matter, fat and

f ]

protein by théamethod’described in Appendlx ) 58

During the trials, any b1rds that died weregsent .to the
veter inary laboratory for autopsy to ascertain the cause of*death.
"“'\

‘Data collected 3? the trials were subjected to analysis of

variance. The analyses of variance of the data for mortality and

v

lalthough the data presented on the table are the original data.

Significance of differences were assessed by apply1ng Duncan s Multiple
Range Test (Steele and Torrie, 1960) at the 0.05 level of probab111ty.

Details of the analys1s of variance are presented in. Appeggix VII

o

“.lr-

- Al pffecta of varying levels of rapeseed meal on the pe!formance

laying chickens - Trials 1 and 2,

o

)
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mortality, trials were conducted to evaluate the use of varying levels

of Span RSM in rations for laying chiékens,-

Efbgrimental

The compOSicioﬂrof the experimental rations (Rations 1 to 4)

\ : L)
is shown in Table 25. Each of the rations was fed to dupllcate lots

of 48 pullets kept in laying ‘batperies (sce EXperxme’tal Géﬁéral
page 82). [ %ﬁ

Results and Discussion

Trial 1

'

a

' The inclusion of 5 or 7.5% RSM in the ration did not signiti-
cantly increase mértality above that obtained:pn the-control ration‘
" (Table 26).. The incluéion,of 107% RSM iﬁ»the rarion,uhowevér,lresulted :
-in SLgnlflcantly increased mortallty as ctmpared to that noted on the

‘control ration. On autopsy, mortality attributed,to "fatty Iiver‘

AY v
syndrome“ increased progressively as the level of RSM in thé_ration'

L ' -
was increased, ' ‘ : ' '

T =

Fgg pfoductibn (Egg:;fhsed and hen-day) was not significéhtly
~f{ ¢ 3 9y inclusion of 5 or 7.5% RSM in thevratioqs (Table 26)£

~wrver when the level of RSM was increased to 10%, a significant

depre551on in egg productlon was noted. Egg Haugh unit values,
S~—,

'spec1f1c grav1ty and@@gg welghc were not appreciably affected by
\dletary treatments employed. o R o
&

The. best feed eff1c1ency (feed per d04e9>eggs) was obtained
on the ratlons contalnlng 5 and ?>5% RSM but even IOL RSM did not
51gn1f1cant1y depress feed eff1clency as compared to that obtained on

4
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~ ' .
" TABLE 25. - ‘Composition of laying rations - Trialg 1 and 2.

Ration number A
1 2 ¢ 3 4

‘Ingrediénts . Control' 5% RSM = 7.5% RSM 10% RSM

) S ration . .

y S % % N

\'Ground wheat (léi'érotéin) : - 79.5 75.80°  73.95 72l16
debean weal (48.5% protein) ' 7.5 | 490 _.3.60 2.30 |
Span rapeseed meal (35% prote;nﬁ B f 5.00  7.50 10.oq‘

- Stabilized tallow . i 230 2.95 ¢ 3.60
Dehydraced‘alfalfa o o 2.00" o 2.00 2.00 200
Wheat shorts = . ‘ 0.21 v0§21 - .0.21 - 0.21
‘Croundinmesténe_(BB;d% ca). S 7.00 - 7.00  7.00 7.00

'Calciﬁm phosphape (18.5% Cé; 20°S,P) 1.50 »”‘1,50 1;50 11.50
Todized salt. (150 ug I[kg) - 0.28 0 0.25 0.25 ' 0.25 y
Mankanese oxide (62% Mn) - ! 0.025 - 0.025  0.025 0.025
Zinc oxide (78.5% Zn) 0ol o.01 0.00  o.01

. Copper sulfare o S 0.005  0.005  0.005 o.oosnf

Premixl o - R 1.00 1.00 1.00 : 100
Caléulated analyséé:. ' '

'k,E.kcgl'/kg diet - .. . 2754 2754 2754 2754

: Prqpein %) : ; - 15.2 | 15.2  15.2  15.2 R
Calcium (%) . 3.2 304 3.5 . 3.06
Total Phosﬁhoru§ (%) ealculéted ‘ 0.69 0;69 0.70 0.70 ~

;
~—

1Supplied per kg ratfon: Vitamin A, 5000 I.U.; Vitanmin Dy, 825 ICu;
Vitamin E, 11 1.U.; Menadione sodium bisulfate, 1.0 mg; riboflavin, 3.3 ng;
calcium pantothenate, 10.0 mg; niacin, 15.0 uwg; Vitamin Bjg, 0.0066 mg; '
- pennicillin, 4.4 mg; folic acid, 1.0 mg; choline chloride, 0.5g;

. DL-methionine, 0,5 g. ' ' : " ' ‘ :



TABLE 26. - Performance of 1ay1ng chlckehs fed varlous levels of rapeseed

» meal ~ TriaL 1.

Control 5% 7.5% 10% ‘
ration = RSM REM RSM SEM
% % % % e
- ' L
Total moxtallty, ZI g 13.534‘ '14.6a 16.62 '53;351 3.4 :
‘Mortallty, (fatey llver
syndrome) % 3.1 3.1 8.3 13.5 1.0 -
Pfoduct;oh, henfhousedhxfyv 68. 22 68.2% 65.95 55.4P 2.3
Produ;zioﬁ; hen-day,%  73.8% - 72.7° 72,22 65.9® 3.1
 Egg Haugh unit valqes ,75.2\ 74;1 | 74.4' . 73.5 1.1 ,
Egg specific g;a?iky ‘\41.08 -lfOS 1.08 i.OB; 0.0
Egg wt, g S 8.2 578 57.6 5.9 0.4
Feed per dozen eggs, kg 2,04 1.57 v1.96, 2.16 0.03
Inltlal body wt, kg 1.74 .75 173 1.70 | 0.02
Final Q%fy_wt, kg 2.05 2.04  2.01 2.04  0.01

1Row valdes with same superscr1pt or

dlfferent (p<0. 05).

no superscript are not significantly



the control ration. Dletary treatment apparently had no effect on

the body weight of the hens. oo . o '

" TYrial 2

The results of Tr1a1 2 (Table 27) were similar to those

t

' obtalned in Tr1a1 L. Level of mortallty was hlghest on the hlghest

level of RSM in the'ratloq; although the differences in mortality weré

‘

' :f not 51gn1f1cant. On autopsy, it was found that none of the wmortality’

( ‘noted was caused by "fatty liver syndrome" when the ratlon contained

g f elther 0 or 57 RSM; however when 7. 5 and 10% RSM were used, mOrtallty

1evels from "farty 11ver syndrome" were 3.1 and 9. &% respect1ve1y.

Thus ih both trlals, the overall level of morta11ty and the mOftallty

. at-rlbutable to "fatty 11Ver syndrome" was low when either 0 or 5% RSM

Yyas 1nc1uQ¢d.1n the ration but increased wh%& the level of»RSM was

'increased to 7.5 and 10%. . \ . S | : - o
o As‘iﬁ Trial 1, only th%”hlghest 1eve1 of RSH (10/) apprec1ab1y

depressed egg. product1on. Egg welght Haugh unlt values and egg

R o

' spec1f1c gravxty were not slgn1f1cant1y affected by the: dxetary treatment

. used. The best feed efflcxency was obtalned on - the ration contalnxng

7. 5% RSN, uhxle thoﬁe with 5 and 10% RSM hadrfeed eff1c1ency 31mllar

A

. to that on the control ratxon.

The relatxve weights Of hearts and 11vers were not szgnlflcantly

. affected by dxetary treatment used (Table'27) bpt re%ﬁtive thyroid
. ~ j <

weights were significantly increased by inclusion of; RSM in the ratiowd-
. . . [ ‘ /’ ¥

On examination, hearts from all groups were grossly normal. ‘The livers

from the céntrol group were grbssly‘normal but some livers from groups

'retéiving RSM showed evidence of "fatty liver™ (Figuré 2). The

88

Pl



EOR R

TAZBLE 27. - Performance of laylng chickens fed varlous levels of

rapeseed meal - Trial 2,

7.5%

(Y

A - g body wt

‘Control 5% / ' 10% o .
ration RSM RSM o RSM - SEM
:-:ﬁbrtalxty, % ,8.3; '_';0;4' vlé;el‘ | 16.6f" 2;6
Mort:a11ty, (fatty liver | \ v £ ‘ . -
syndrome) 7. 0.0 0.0 3.1 954 2.2
?roduction,ﬁhen-housed, 7 ‘69.8? 65.1ab 65.4ab_ 6057 1;4
;f&odﬁciion, hen;day,\%  ”22.9a 69.2°  70.02° 66.0° 1 0.8
’ Egg-HaUgh unit values‘ 8.8 7726 . 78.2. 77 ‘9.6
Egg specific grévity - 1.08" ' 1.:0.8 _ ’41‘.08~ 1.08 0.0
Eewtg 555 532 350 55 0.3
“Feed per dozen eggs, kg 1.85%% 11902 180"  1.94%  0.62
Initial body wt, kg 1.54 1;57 1.54 1.55‘ o.oiq
" Final body ut, kg 1.83  1.86 1820 177 0.03
L1Ver v, g/lOO g body Wt 3.¢o 2.98 3.6@ éf99“ 0.15
Heart wt, g/100 g body Wt 0.32 0.30 "°o,30‘4” 0.31 . 0.02
Thyroid wt» mg/lOO : .a " b b b‘,
12.84° 32,04 31.90 = 38.28  1.88

Row values with" the same superScrlpq or no superscr1pt are not sxgnifi-
cantly dxfferent (P(.O 05). : :

~



“"Fatty liver" (left) and wormal livers {(right) from laying
chickens. The light portiors appearing on the livers -are
merely light reflections, N :
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‘v\

"affected livers often showed signs of haemorrhages which occurred

* generally or was confined to oneé of the lobes. The affected livers

‘.{were?usually pale, friable and britt%e. The percentagestof “fatty

a

=;1ivets" (24 liverh_examined-per exﬁéﬁimental gfoup) of the hens .

,ﬁreceLV1ng 0, 5, 7.5 and 10% RSM were 0, 4.2, 4.2 and 8 4% respectively. '

.+ that dledtgrom Yfatty liver syndrome" was similar to the one described:

, 4
g The descr1pt1on of the condition of the 11vers of the birds

v
NN

abovg.fbt "fatty liver" aﬁdfshovn in Figure 2. In addition, birds

” that dled from "fatty 11ver syndrome" were essentially in fat condit jon

‘f.at autopsy and in full ~lay wlth an egg in the oviduct at the time of
. Q -~ ” . » S ’ - ) / '
autgpsy.- ; o o o ‘
gﬁﬁ“ The abSOIute weﬁghts of livers aud hearts and their ComPOSLtlon

'“u of dry matter, fat and proteln were not slgnxflcantly affected by

dletary treatment used (Table 28) -
/\_ v - ‘,'f : - 3 . hd
. . 2 - . B

. N ) , - R

' NG . ' : N e
Single Comb White Leghorn pullets were fed rations containing
. \ ) < el

4 levels (0, 5, 7.5 and\lﬂl) of RSM ir’ trials that lasted for 336 days.f

Tt was observed that;' - R ' ‘ B b
; ¥ o - o - : N
l. Level of mortality was low when either 0 or 5% RSM was included

- . . - I3

g o . R , . . .
in the ration but increased when the level of RSM was increased -
, , § , ¢ . .

in the ration. 'Inclusion of 10% RSM resulted in a sighificant-

N

>

increase 1in mortality in one trial. ‘. - [

2 Mortallty attrlbUted to, "fatty 11ver syndrOme" mcreased progressively |
' - : R

"as/;he level of RSH in the ration 1ncreased. '<; : : 4

3.»'Tbe 1nc1us1on of 5 or-7.SZ RSM in the rations of layers did poﬁf~'\,'

-

. \ . . i . . : . ’ R <
appreciably affect egg productior. Thé inclusion of 10% RSM in )

*
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TABLE 28;-- Effects of leve%'of rancseed meal on the COmpositioﬁ of

" livers and hear

s of laving chickens.

SEM

(P<0.05).

YA

~All-row values without superscri

Control 5% RSM  7.5% RSM 107 RsM
L1ver! ’
. i . ! .
Wet wt, g 56.58  61.49  '60.40 58.33 4.28
Dry matter, % 30.14  30.50 . 31.80 31.00 1.78
Protein, % ' 52.60 53.18  51.80. 51.42 2:61
Fat, % - 33.35 32.58  35.56 37.40 2.36
— N i B .
. : - ¥ . . )
1 ‘.
HEART A
 Wet wt, g 5.92. 612 5.68 15.90 . 0.15
Dry matter, % 22.07 22.46  22.49 22.37 0.26
Protein, % 73.76 73.70  73.55 72.94 1.63
Fat, % 16.64  16.20 - 16.51 16.03 - 1.45
1

pt are not significantly diffefent‘~
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the ration decreased.egg production. = ° @

¢ ‘ : -
ldierzqy treatments used. '

. Yoo ‘
5. No adverse effects on the sizes and composition of the livers
and hearts were observed. The thyroids were enlarged in the RSM _

groups. -

a6

B. The utilization oﬁ full-fat rapeseed by laying chickens - Trial 3. 4

Object - 4
o : ' : " 4
To evaluate the nutritive value of full-fat RS in rations for
, o = ' ‘ X,
SCWL pullets. ‘

Exgerimentali
Span full-fat Ré\was'steam~treated at'§OC for 30 minu;e; aftef
ailowing an initia11heéﬁing pefiod tovatﬁain the required tempeféturé
in ;he steam chest. After steam tieaﬁment, the RS‘wa§ ai: dried at
,:roo£ cempéfatur§. It was then'mixed vith an equél quantity of ground
wheat and gréﬁnd. |
The composxtxon of the expe?xmental raC10nS (Ratxons 5 to 8)
3”’15 shOwn in Table 29. The ratlons were formulated to contain 0, 5, 10
[and 15% steam—treated Span ﬁS and wére isoéalorickand isonitrbgpnous;
, Each of theﬁyatlons was- fed to dUpl1cate lots of 48 pullets kept Sn”

: 1ay1ng babterles (see Experxmental General page 82)
\\

v

‘Results and Discussion'\

Although dlfferences in level of mortallty of birds on che

var1ous treatments did not reach statiptical 31gnificance, the higheat

93
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: o " " ’ o ;'7.' ie“; R .
TABLE 29. -~ Composition of the laying rations - Trial 3.3 */g
Ingredients _ o Control 5% RS  10% ng‘-lsz RS
. . , ;atiOn ) o ,
S ' L % % % D%
r/éund wheat (13.5% procem) S 70.6 >6‘9.,2 . 67.8  66.4
D : ‘
/goybean mea1&K(48. 5% 550£e1n) s 12,0 L 6.6 .
. Span rapeseed (21%(;rotein) ) ' - \ 15.0
Stabilized tallow o "e S;Aﬁ -
2. Dehydrated‘alfalfa o e ' l2.0‘_ “é.d .
| ’Wheat shorts S o . , 0.16 h “0.}6
‘Ground limestohe (38.0% Ca) h 7;0 .'740
. Calc'l'.um phosphate (18.5% Ca; 20.5 p) L5 1.5
Todized selt (150 ug 1/kg) - 0.25 | 0.25.'
Manganese oxide (62% Mn) \\ ) -, 0.025 o'.025>
Zinc oxide (78.5% Zn) ' . - 0.01 , 0.01
Copper sulfate - - 0.005°  0.005 0.005  0.005"
'Pi'emix'l‘ R I .0 1.0 - 1.0 ‘.‘i‘.’o
- Methionine = -_, : o 0.05 0.08 7 0.05 0.05
iﬁ'gglgplated aeggggg;:? | o | |
Protein (%) 160 160 - 6.0 “16.0 -
P . 2908 2008 2908 2908 | -
i : '3,.03",- 3.04 3.05 3.06 3.
>~Tot‘l'lv_'“l’i'1ﬁ<;8p§;):):."‘;s (%) ealc‘ulla‘te‘d | 0.68. 0.68 °  0.69  0.70 -

: lSee_ Table 25 for composition 5f premixa

-
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‘that described in Trial 2. -

@31 . . )
ki

" - . . ™
A : : ‘ 0N A

,:‘ ) N

level of mortallty observquM$ qﬁ\the ration- contalnlng 15% RS-
(Table 30). Nomne ol the. ?ortallty on the control ration or the - rat1on

containing 5% RS was caused by "fatty liver syndrome'" but when 10 or

157 RS was used in the ration, some .of the mortality observed was due -
¥ : : .

. ’ : ' .
to "fatty liver syndrome" (Table 30). The condition was similar to

G

/7

Eggfproduction (hen-housed and hen-day) was not sﬁénifioantly

affected by dletary treatment (Table 30). 1t was, however, observed

. that egg productlon decrease?:iiifhtly w1th increase in’the'level of

RS .in the ration. None of. the parameters of egg quality measured
(Haugh unit value, egg specific grav(tyiand egg weight) wésv51gnifif

, S /o : o ' : o
cantly affected by dietary treatment nor was. the feed-required to }

produce a dozen eggs.

" The relative'weights’of the livers ahd'hearts were not.éignifij

gresslve increase in the relat§§e thyr01d welghts as the level of RS

“in the ration was,increased (Table 30). On examlnatlon, hearts from

‘all groups were grossly normal. Some of the liVers from the‘groupé‘ .

fed RS in thelr rat1ons showed ev1denée of “fatty 11vers" (Flgure 2).

The affected livers: showed gross aﬁ%ormalltles sxmllar to those

 described in Trial 2. 'The 1nc1dence of "fatty livers' (24 llvers

o

T cantly affected by dletary treatment b¥t there was-a slgn1f1cant pro~‘

examlneddper experlmental group) of the hens receiving 0 5 10" and 15%

5

t was 0 4, ﬁfyB 3 and 8.37 respectlvely.

The absolute wexghts of the hearts and.livers and their‘

compOSltxon of dry matter, fat and protein were not 51gn1f1cant1y

affected by d1etary treatment (Table 31)

s - R ' o,
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’ ’TABLI-: 30.(,- Pe;}fomance of laying ch.i‘ckensﬂfed ‘var idus levels ',cif" full-

‘ fat rapeseed - Trial 3. ‘ w b
| » CofiErdl . 5% 0%, - " 15% : o
ration* RS * RS’ RS -, SEM *
, f“ : ~ e S o
Mortality, % S 7.2 - 11.4 1 .4 16.6 - 4.8 .
L ) . -
Mortalit (fatty livef ) a @{ a “y bn v
: ' ‘yndrome}, L 0.0 0.0 3.1 4.2 Ov3
. : M & ' S < T
Production, hen-housed, ¥ 71.5 68.4 65.8 " 63.1 2.6
; ’ ' : s
Production, hén-day, % 74.2 73.0 70.8 69:8 \1.1 F
) . T et
. . ' - B :
- Fgg Haugh units 77.2 78.4 78.& 76.9 0.5 &
Egg specific gravity 1.08 . 1.08 1.08 1.08, o\ee?/\
Egg wt, g 56.4°  56.4 56,4 56.2 0.1 h
‘Feed pegydozen eges, kg 1,700 1.70  1.76 1.84  0.03 .
_ ‘ o o T
Initial body wt, kg " 1.56 1.55 " 1.56 1.58  .0.0 S
~ Final body wt, kg 1.92 1.87 1.91 1.87  0.03 o
. - : ’ : =® f
Liver wt; g/100 g %ody. wt 2.85 - 2.84 . 2.85% . . 2.88 0.12 ;
A A .‘. . . \ {* ) v.
Heart wt, g/100 g§ body wt 0.29° 0.28 0.31 .. 0.31 0.01 A
fff?."'['hyroid wtl, uwg/100 g : I’B' Ch : 4 g s
Ty N " body wt. 14,572 " 28.86° 40426 52.639 ¥ 2.07s
. : . o~ . . - . o Ry \\ . 4 . .
-l\

1
cantly different (P «0,05),

Row values with the same supers

-

T

. 0" '\ "
ript or no’ siperscript are-not signifi- -



RS

&t

TABLE 31. ~ The effeccs of level of full- fat rapeseed on the C6mp3§ttioh
?f 11vers and hearts of laying chickens. :

" Control 5% RS 0% RS L5% RS .~  SEM
1 - '
,LIVER L (/~ N
Wet wt, g. ©59.10 ~  58.92°,  57.30 - 57.32 2.7
Dry matter;% - 29.70 30.24  28.26 29.71 7 “h.42
" Protein, % . 55.34 53.78 - 59.13 56.79  4.23
Fat, % ©39.74 . 38.60 © 33.76  36.62  6.28
. 1 : ’ o
HEm ~
v : | ' - |
Wet wt,« g. 5.96 5.65 6.10 6,04 0.31"
Dry matter, % ©21.92 . . 21.52 22.68 2£:os 0.46
Protein, L \ 74 20 444 73.51 © 73.50  0.98
Fat, % “ ;b 48 20.94 22,19  21.98 1.85
2 i .
“All row values wlthout superscrlpt are not'significantly different
(P£0.05). SR S R B
—~— _7.L¢
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Summar ' " o

Full- fat Span RS was examlned as a protein and energy source in

-

rations of SCWL laying pullets durlng a 1ay1ng period of 336 days.

TRS results indicated that:

1. Level of mortality was hOt'significantly_affecéed by. the addition

£
" of RS to the rations.

2. Inc1dence of "fatty 11ver syndrdme" 1ncrease¢/sllght1y wlth 1ncrease

in the level of RS 1n the ratxon.'

3. The inclusion in the'ration of 0, 5, 10 or 15% Span RS did not

slgnlflcantly affect egg productlon, although a sllght decrease
was" noted \‘th increased levels of RS in the ration.
4, Egg quality, feed,convetsiOn and'bédy weights of birds were not

affected by the 1nc1u510m of RS ir the rations at levels. as(ﬁ—gh
e . .

 'as 15%
5. The. size and Comp051C10n of  the 11vers and hearts were not affected
" by dletary treatments. »The -elative weightiapf the thyroids

1ncreased progressively ac rhe level of RS in the ration increased.
| . ‘ . .
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S L GmERAL DISCUSSTON % B

S : . |
[/ Feeding trials with Cthks 1ng1cated that the use of raw RS in

‘chick rations resulted in lower weight gain, decreased feed efficiency
and cons1stent1y eﬁlarg;: thyr01d glands as compared to use of a control
‘ration contalning JBM When the RS was autoclaved rate of growth and
feed eff}clency_of’ChLCRs were dmproved and relatxve thyroid weight was
decreaeed in epﬁparison to chieks fed raw RS.V |

The lower relative thyroid‘weight obtained with'ehicks‘fed
retions cOntaining autoclaved RS‘andvthe complete absenee of myrosinase
aetivity }n‘autoclgeéd Rs-ﬁend to‘suggest that éutoclaving may have
improved the nutritive value of RS;‘at least in’part, by redueing.che
.goitrogenicity_of RS. Thévimportance'of goitrogeﬁicrty of RS in
1nf1uencing its nutritive value is further suggestedfby tpebresulca‘
obtained when the use of Span and BronOwski RS was compared (Span RS
"vcontalned about flve times as much glucosinolates as Bronowski RS and

o

80 ‘was apparenﬁly wore goitrogenie) When raw seed was used the
ration containing Bronowsk1 seed gave superior performance to the one

«

B containing Span=seed. When both varieuies were autoclaved (and

presumably the goitrogen1c1ty reduced), perfOrmanc qf chicks fedn

rations contalning elther 2OZ Span or Bronowski RS Yere similar. Thus

d other‘characteristics of'Bronowski RS whieh_were different from those
of Span RS were probebly'not-as’imperfan:‘as'thelfac;or or‘fae:era'

' which were éffeeted'by autociaving.' Imptovemeet in theifeeding Qalue
"of RS due to 3ﬁ§iclaving has previously been reported (Gray et al., 1958)

The feeding value of rations c0ntaining autoclaved Rs was

’
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improved by snpplementatiOn with methionine and erginine; though the
1ncreasedin rate of growth was not signifidant in ellltrials, it
OCCUrred COnSistently. The improvement may have been due to inereased
nutrient utilization or improved amino acid balance. The response ;
to methionine supplementatxon is perhaps not. surprising since tne

" methionine content of all rations was’below the reﬁnirement level

- (NAS < NRC, 1971).: Moreover, the anajlability of‘methionine in RSM

' may be Iess than in SBM (Oh _5._1'; 1§72)“ The stimulatlon of growth .
of chicks caused by supplementlng ratlon c0nta1n1ng RS with arginine
has been observed elsewhere (Leslie, 1973). |

. The apparent lack of response to the addition of lyslne (Tr1a1
3) is at variance with the results of Kla1n‘g_ ‘ (1956) and March |
and Biely (1971) who reporteF chat RSM rations EOr Chlcks were‘1mproved
.by lysine supplementatxon. Klaxn et al. (1956) observed 1mptovement
from lysine supplementation only when a high level (22 to 43%) of RSM
was included in a 201 protein ration and not when the rat1on conta1ned
Only 11 to 15 5% RSH. March and Biely (1971) noted the beneficial
effect of lysine supplementation with a low protein ration, (15 to 16%)
with RSH contributing GZ prote1n to’ t;e ration. Moreover destruction.
_of lysine by heat induced reactions in the meal durxng commerclal
, prooessing have been demonstrated (Gray et al., 1957; Cfend1Q1n and
Tajcnar,l961) rhe data in Table 7 show 1y31ne to be sllghtly

A

|
higher 1n RS obtained after autoclaving than in- "RSM obtained by
A
--commercial processing; _ '(\\. .
Although differences in wexght gains becween chxcks fed the.

control ration and thoge fed the rations contaxnlng autoclaved RS were,

ot aluays significant, weight gains of the control groups were

"’ Ly
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eonsiStently’higher‘than those fed autoclaved RS rations wiéhoot
methionine and‘arginine supplementaﬁion.. Results from Trials.7'and 8

- N
tend to suggest that the slight superiority of the contxnl group could
be attributed to the higher retention of energy on _nis ration. The
M.E. of the control rations was aignificantly higher than thgéfof'the
rations contalningba toclaved RS -although proteinrretention and
utilizacion were similar for both rations. This suggests that with )
higher M.E. on thg ¢o control ration and w1th approximately the same feed

vconsumption more utilizable calories were available to chicks fed the

control ration than to chicks fed'rations containing autoclaved RS;
. . ‘ . . Iy

g
y

Conseqnﬁntly, more calories were retained- in the carcasses of the

e

i . ) .
control chicks resulting_in'fatter carcasses and heavier weights. ™

The lower M.E. observed with ratiOne containing unextracted
RS might be aCtrlbuted in large part, io lower fat utilization by
chicks fed these rations as compared to that_by‘chicks fed the control
ration, a'faot'oemonstrated b;'feéults of Triai 8. "Substitution‘

) of RSM and RSO for 20% unextracted. RS gavevweight gains»and energy '

’utilization comparable to those on the control ration. This suggests

v

that the lower metabolizable energy of the ration containing unextractedn

rapeseed may have been caused by a phy51ca1 barrier to fat utilization
.in RS as compared to fat niilization.when an equivalent amount‘of‘free
RSO na; ineluded in‘ihe ration.' Sinilar results with soybeans were
.reported by Renner and Hill 71960); and Carew and Nesheim (1961) who °
observed that the abSQrbabilicy of soybean7oii was lower from ground
;SOybeans :hQn wﬁen soybean oil as such-wasbfed;,' | ‘v
_Theinclusﬁzn of 38; RSM and R$Q 'in tne ration of chicijdid

not cause any appreciable enlargement’in the iivers and hearts of'chicksa
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- Even where a slight enlargement was observed, it was -apparently due - -
to a higher proportion of’moi;turebér'protein rather than increased
fac;deposition in the livers and hearts. These observations afe v
contrary to‘thoég made by Abdellatif and Vles (1970%, 1973) with
ducklings; and by Bea;e—Rogcrs (1970),4a§d Abdellatif and Vles (1970a)
with rats. | ‘ | |
' Some of the difference in éffeéts:of RS, RSM AndvR$0-on the
liverc(and heart; qf chickens aé\c§m£;;ed'to'other monogastric animais'

: , ‘ hY _ . .
‘way be attributed to species effects; ?;t others may relate to length

—

of treatment. Lall et al. (1972) showé ~that thé'myocardial damage

causédvby dictary RSO ih rats and HUcklings were not prdduced‘in
‘ growing male chickens.f Results of Abdellatif»and Vles (19705) Beare-
*Rogers (1970) and Kramen g£_g, (1973) suggested that peak lipid : L

‘depOSICLOn in the heart and liver of rats occurred 3 to 7 days after

~

rats were fed d1ets with RSO but decneased thereafter. It is-

p0531b1e that SLmllar mec anism ‘operates in young chicks.
SOme reports have 1nd1cated that a high Ievel of Q{UClC acid

in RSO is requ;red to cayse 11p1d accumulatxon in lxvers and hearts

of animals. Abdellatif And Vles (1970c) Vles and Abdellatlf (1970)

‘Lall et al. (1972) and

amer t al (1973) noted that fat accumulated

in livers and hearts'o experiméncal_animals.when high~erucic acid

was used. In the trials reported herein, the erucic acid content of
the Oil_uas_only 3.1 and was pfobably not high enough to cause

enlargement of, and fat accumulatxon in, the hearts and 11Vers of

/ : '

. chicks. _ j  o Q\\ L

- The failure to note accunulation of fat in the llvers'ahd
. heart# of chicks maj'alqp havé'been’related to the levél of oil#ﬁéd.

VoL
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The hiéﬁest lezel of RS (40%) ueed-in the above trials contributedﬂ
only 16% BSO to the ratiOng. Rocquelip et al. (1970) observedlthat a
level of 15% RSO had no adverse effects on the livers and hearts of - 4
rats. In oontrast Abdellatlf and Vles (1970b) observed that fat accv.nnulﬂtion
in the llvers and haarts of ducklings occurred only when RSO contri-
buted at least 30% of the calories in the ration~ while for rats the

’ ‘minimum level was uhen RSO contrlbuted 20% of the calorles (ﬁggellatif

and Vles, 1970a). . R : o o /»
Ihe apparent lack of- effects of glucosinolates in RS or RSH on
the size and’ compos1t1on of livers .and hearts may have been related to

the relatively low content of this compoond. Oliver g_ l. (1971)

reportedwthat liver enlargement in rats occdrred'only yhen a high-

-

glucosinolate (Braggigg_népds) RSM was included in the“rétion{
ﬁatsumoto et al. (1968) observedAthet even the inclusiod SEZO.OSZ ")‘
pdre gOitrin in chick étartet'ratiops did not appreciabli.affect the |
- liver ﬂelghts. . o ; | o |
®
The productive performance of layxng hens when RSM was included

e
‘im the ration at varylng levels was generally similar to results reported

prev1ously (Cland1n1n et als, 1972). InclusiOn of 5 and 7.5% RSH had
e
essentlally no effect on egg production but 10% RS*Psignificantly

depressed egg prodUction and increased level of mortality. Haugh

nnit values, specific gravity of eggs, body weight and feed conversion

_were not adversely affected by the levels of RSM used. The-observation‘ 7

that egg gexghtvvgs notrsignificantly‘affected by the 1ncLﬁsionbof' |
, RSH invthe’ration ig in.agreement with-the'reédlte df Clandininb t al.

(1966a); Cardin et'al._(lqsa) Kubota and Morimoto (1969); Clandinjn

—— ————

e ,l:»(1972; but is contraxy to those reported by Sell t al. 1968);

&
A
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e | , .
Summers et al. (1971). S

‘The effects of RSM on the organs of laying-hens observed tn
these trlals were similar to those reported elsewhere. The-;ignificant :
. thyroid enlargement as a result of including RSM in rations of laylng
_chxckens is cons1stent with 51m11ar observatlon’made by Kubota and
B Morlmoto (1969), Jackson (1970); and Summer gg al. (1971) and may be |
‘ related to the glucosinolate present in RSM. Liver size, dry matter
and 11p1d contents were not 31gn1f1cant1y affected: by d1etary treatments,
reSUIts consxstent with those of Jackson (1969, 1970) and Summers et al.
<.(1969) L1kewxse liver protein content and the size and comp031tlon
of the hearts of laying chlckens\bere not affected by the dxetary
treatments used. | |

Incidence of fattn liver syndrome tended to 1ncrease thh
lncreased levels of RSM in the ration.but occurrence of "fatty livers®
was pot confined solely to the RSM rations. Deaths due to "fatty
Iiver sjndrome" oniy reached an appregiable level'when the level of
RSM in the. ratxon was increased above‘;% bnt even when IO%'RSM wasb
used the 1ncidenoe of "fatty lrver syndrome" dld not reach alarmrng
hproport1ons. Jackson (1969) reported hxgh ‘mortality in Hyline lay1ng
bxrds fed RSH in the1r ratlon and attrlbuted the main cause of deaths
to 11ver haemorrhage ("fatty 11ver syndrome") Unlxke'the-reeults
of Jackson (1969) with Hyline birds, only a few of the SCWL pullets

..examlnedat the end of the tr1a1 showed ev1dence of liver haemorrhage

~ which had not proved fatal. In view of the failure to observe 1ncreased

N e

' fat deposition in the lxvers of RSM~fed groups and sxm11ar flndlngs
' by Jackson (1969) and Summers et al. (1969) one’is tempted to

agree with the contentlon of Hall (1972) that the term "fatty liver



L)

syndrome" is-a mlsnomer, although the lesions observed are those -

-

. typlt‘.al of "fatty/l;lvers" ’ o ) . | “
. : v
Inc1u510n d§~ath18h level of RS (15%) in rations for laying

bxrds resulted in increased mortallty ‘and decreased hen~housed

«

prdductlon butﬂihe adverse effect uas ‘less than that obtaxned by
Leslle and Sum;;rs (1972). A possible explanation-for the differences
noted is the fact that they used unpr0cessed RS while steam—heated RS
was used in the tr1a1 conducted here. This suggests that 1t would

‘be desirable to'process RS before including'it in laying rations.

The observatlon that mortallty increased and that "fatty llver syndrome"

accounted for some of the morta11ty when 10 or 15% RS was 1nc1uded in

the ratlon suggests that restrictions should be placed on the level

at Whlch RS may be used in laylng rations.
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APPENDIX 1

, L

3y '

Procedure for éﬁélg§i$ of carcass, heart and liver.
_ Chicks were fasted oVernight'Béforé'being selecta éither
 for_determinatiohvof CArﬁass comPosition or removal of tHe li§q5
" and heart gamplés{ Carcasses, .hearts and IiVers‘were_sgbred af'
~30C until they were analysed. -'  " B _ -
. At thg timg of amnalysis, chick’cafcasses were thawed at roouw
temperz uw : and the,digestiVe‘s;stem freed of any remaining‘feed.
‘ The‘cafcasses were fhén fréeze;dried'to constant weight after Openingv
- up fﬁe skull, thighs‘and abdomen aﬁd percentage dry mattef was
calculated. It took appr;ximately 72 hours to'attain_constant'weigh;.
- Thé'dried ?arcésses were digesﬁéd-wifh 6N'HCI (4 ml pér graﬁ, .
of dried carcass weight) in 600 ml beakers for 2 hours on;a tef1ux'
apparatus'(cdld;Fiséh) conveﬁtionaily uséd fpr‘crude fibrevdetermina;ion.
Fér one.qeék 6id éhicks; digestion wasfcompletedbﬁifhin 1 hou;f
Digested cgrcassesyweré transf;rredAto 1 or.é licér.vdlﬁmétfiFﬁfiasksv
-and made up to volume with.géter. |
| Tﬁe améunt of fat in the earcaﬁs wag.ae;ermined_by the A.0.A.C.
| ﬁethod; (1965{; In»éhe procedurg,:éo ml. aliquots of the &igehts wefeh
ﬁiltéfedjth:ough Whatmén No. 42 fi1§ér'papér,'éha-the residue‘w#shed_
free of~acidfwitﬁ hof diétillea water. After ai;;dryingﬂlthe tesidﬁe
was extracted with pétroieum ether for 12 hqurs‘and‘percéﬁtage fat(was
calcuiﬁted;v . E F
Fér cr;de prétéin ané1ysié, ZJﬁi aliquﬁté”(ﬁ weeks old‘cﬁicksj 5‘3

or.’5 pl'aiiqdots‘(l_weék old chiéks):were transferred to 800 ml kjeldahl = .



2

oy

-

. flasks and crude protein was determined by A.C.A.C. methods (1965).

4

~ All determinations were done in duplicate.

116

The percemtage of fat and proteln in the. hearts and liVers were

determxnedby the same procedures as were used for carcass analysxs.

The digested samples were diluted to elther 250 or 500 @l and 50 ml

iﬁples were used for fat determ1nat1on and 20 ml samples (heart) or

10 ml samples (llver) were used for the decermlnatlon of protein.

o

A
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 APPENDIX II

Procedure for the assay of myrosinase activity in rapeseed.

Rapeseed‘was ground to a fine consistency and the ground g

sample extracted with petroleum ether to produce a meal.

[

vAeegate buffer (IQQ ml): pd 6.0,_was,addedf€o 1 gram ééed

¥y

meal samples and the mixture shaken at room témperapure'for 1 hour.

The‘mixture was then filtered through a Wha tman ﬁo. 42 filrer paper
and 2 ml of the filtrate was dilﬁted with deioﬁiséd'water to 100 ml
in a volumétr{c flask. | | . | -
| Sinigrin (allyl.glucoéinolaté) solutiqn,éé; prepared by dis-’ .
solving‘0.00S gram sinigrin in 100 ml of déiOniscd water inlavvolume;fic

/

flask. | B P .
To iOO‘ml of the diluted acetate buffer égt#act-qﬁuthe éeed )

déalfsahples_was added 20 Ql of sinigrin’solu:idn. fhg-abgorbance

" of this mixture was then read iﬁmediatgly at Eza;mu.égigg_a‘ﬁeckmah

DB-G spectropﬁ§toheter (iﬁ order to qbtain zero~tine abs;;banéé).- The

. . R . €N T
absorbance of the mixture was also tgad after leéaving the sinigrin
" and ext;éqt,ip contact for 6 hours. :The decre§§e in abs§t53nce of the

mixture of sinigrin and extract at 228 mu after 6 hours was used as

a measure of the myrosinase activity.

) \f‘
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