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C omparati-ve

Rape s eed

Snyaro Kumar Josni

ABSTR;\CT

Tireeffectofinclucl.i.ngsoybeanoil,sunfloweroil,

rapeseecl oil oT animal tallow in iurkey' poult rations i^Ias

stuci.ied" Titese laL source* i;i€'å€ tested- a¿ 5f anö" IO% of

the ration" Male Broad_ BreastecL Bronze poults i^rere used

in tnis s"bud.y" Eacir experirnental ration r^ias assignecl i;o 3

experirnental pens accor.din-q to a ra-ndornized block design"

Eacir. exl:erlnrental- pen containod. 1l poults, At ô weelcs of

âgo, al-l- poults on eacrr of ti.re nine troatrnen-r,s hlere pooled

boge.L'er and r,rere reâssignecl to l-B fl-oor pens; t6us each

treatment ì/Jas a,oplied. to trr,lo exper"iniental pens" Feecr and

water were supplied- aci libitium" Tne experirnent was

termj.natedwnenihepou}-i;sT/'Ïere}6weeksofage.Tlre

followin¿1 criteria were used to coltÐare tho eff ects of

d.ie bar;i soybean oil, sunflower oil, rapeseed- oil ano anirnal

ballow on 1-,ne performance of ì;r-lrkey poults; growth rate'

ef'ficiency oÍ' feed util-izationu metabolizable energy content

of rations ancl fab cleposition in the muscle ì;issue oÍ' i;rie

carc âss o

Dietary Value of Soybean Oil, Sunflorver 0i1e

Oil- And Animal Tal-fow For Turkey Poults

by
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Data collected ind-icate that the add.ition of soybean

oi1, su-nfl-ower oil or animal tal-lor,r to a low Í'at ratj-on stimulated

weignt gain and irnproved efficiency of feed utilizat,íon" The

ration containing IOi,¿ soybean oil hras the only exceptíon to

the above so f ar as weight gain was c oncerned. but this ra.tion

significantly improveo. efficiency of feecì. utilization,

Tire addition of r.apeseed oil. to the ratj-on depressed

weight gain throughout tàe experiment as cornpared to the

basal (1oi,q-fat) ration" Tire magni-tud.e of growthr d.epression

bras directly related -r,o the rapeseed. oil- content of the

ration" The comparative ration metabolizable energy data

indicate .b,hat the dietary energy supplied by rapeseed- oil-

r{as as avaj-l-able to poults as energJ- supplied by ot,hei: fat
sources. Poul-ts consuming rations containing 5orá o, fO%

rapeseed oil. consumed significantly less feed- than did

poults fed the ba,sal- ration" Depressed weight gai-ns by

poults on rapeseed oil rations lras apparently due to decreased

feed consumption,

No significant effects of dietary soybean oil, anirnal

ballovr, sunflor¡er oil or rapeseed oil on serum chof esterol-

concentration hrere observed, irrespective of bhe level of

d-ietary fat source used.

The fat content of thigh (Gastrocnemius) or breast

(Pectoralis mi-nor) muscle of poultsu l-6 weeks of age,was not
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appreciably altered by dietary anirnal tallorvo soybean oi_lu

sunflower oil- or rapeseed oil-"

Fatty acid composition and iodine nurnber of carcass

adipose tissue reflected i;1ral, of the dietary fato partieularry
wiren a LO% JeveJ of the í'at-, source l¡ras used"



INTRODUCTIO}T

Nutritionally there has never been an¡r reå.son to

q.LÌest,ion tire merit of fat as an ingredient, in the food of

man and animals, Fats are thre richest sot-lrees of energ;r

providecl by animal or vegetable products. Weight for i'¡eighi

'b,hey sr-rpply 2"?-5 times a,s much energy as carbohydrate ancl

proteins 
"

Until recently, it was cornmonly 'rrefieved that poultry

had. a lorr¡ tol-erance for fat. Therefore, no particul-ar

consideration ïias given io use fats as a feed supplement"

About a decad.e ago a surplus of fats on tl:re world market

made fats econoraicall¡r feasible as a source of energy for
nnrr'l l--¿¡r rrrl-,i 5 initiateci intenSiVe 1t esea1rgj1 On tne USe OfjJ,vurrrrJ o rar¿r

fats in poultry rations "

Stimul-ation of chick gror,rth by supplementing rations

with. various ad.d-ed d-ietary sources of fat has been demonstrated

by many workers " Ilonever, little information is avail-abl-e

concerning the influence of varior-rs dietary sources of fat

on the performance of turkey pouli;s 
"

The main ob ject,ive of tire researc.hr here reported was

to coropare the eÍ'Í'ects of dietary soybean oi-l, sunflower oil,

:napeseed. oil and anirûal- tall-ow on the performance of turkey

poults" Growth raie, efficiency of feed utili.zation,

metabolizabl-e energy content of poult rations and fat



deposition in

criteria used

is ti-c s wkrich

of these fat

a

the muscle tissues of the carcass lüere the prinary

in the si;udy. 0bservations on relatecl chara.cter-

might yielcl additional information on the effec bs

sources were also mad-e"
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The supplementation of fat j-n the diet of growing

chicks has been strown to have d-el,eterious eff ects in Some

cases anci benef ici-al ef'f'ects in oihers u One of the f irst

indications of the possible detrimental effect of elicessive

f at in chick rations was reported 'oy Vermeuln ( 1932) "

Ilenclerson g!- gÀ (194.0) sÌrowed thab soybean oif was detrimental

to chick growttr, when added at levels higfrer tiran 10 per cent.

Yacowitz (1953) reported- 'Lhat wfrereas 2 f/2 t'o 5 percent

supplemental- fat irnproved growth, highei' Ievels, f0 to 25

nercent. exerted. an adverse influence on grovrth"

;cott gt- g! (Lg\T reported tha-t a high energy diet

f or gror^iing cirickens out perform.ed rations of lotrer energy

content" Siedler .gg qL Q953) reported 'bha-t chicks fed adcted-

fat grew at a rate s imilar to that of the chicks f ed a low-

fat ration. Food and calorj-c efficieney data indicated" that

fat acLcled to the basal ration at the 2 and. lr porcent level

i^ras efficiently util-ized. but was not completely utilized

wiren acld.ed. at the B percent level'

Biely and l4a.rch (19511) recognized- that the response

to supplemental fat was influenced by i,he composi'bion of

ii:e basal dj-ets" The addition of fat to low protein d-iets

depress ecf growth rate and- -f eed. ef f ic iency, wkrereas u the
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adclition of fat to high protein diets stimulated growth and

improvecl eff iciency of feed utilizatj-on, Witkr chicksu they

founcl that the ad.dition of 5 to 7.5percent fat to a 19

percent protein cliet depressed growtir and f eed eff ieiency,

but when fat was add.ed to a 2L¡ nercent trrotein diet, growth

was unaffeeted or stimulated, and feed efficiency was improved-"

I3roa"d. Breasted. Bronze pouli;s consuming a 28 percent protein

ratj-on witn added fat grehr faster and utilized feed rriore

efficiently tlran d-icl poul,ts consuming a d.iet contai-ning onl-y

20 percent protein and- added fat" In both chick and poulb

rations, 'i;ire add.ition of fat iuas advantageous wnen relative*

J-y high l-evels of protein were fed. These resul-ts ÏIere

later confirrïied by Scott çL a] (L955) and û'laibel e-! el (L955)'

Donaldson *q!- ,qL Q955) and Leong e! 4 (1955) roported

that tire ratio of the proctuctive energy'bo tlie protein content

in thre ration affected growth rate and feed efficiency and,

tl¡.at supplemental fat tended to impair growtkr by widening tire

cal-orie to protein ratio. Donalclson eL a} Q957 ) concl-ucled

tna'b the poor performance of high fat rations used in the

past resulted primarily becs.use of a failure to provido

su-t'ficient amino ac j-d.s, and perhraps othrer essential nutri-ents,

required in the nigher energy rations "

Donaldson -q! eJ Ã957) usecl chick starting ra.i;ions

containing up to 33 "B percent f at ,,¡itlrout clepressing growtkr"



In some cases, rai;ions con'baining 30 percent fat actually

supported. more rapid growth tlran lras obtained wibh ra.tions

containing lower levels of fat" Less feeii was required per

unit of gain when fat was ad.deci.. Tnis is in agreerûent r^¡ith

tlre work of Cornbs et al (f955 and- 1956), The hign f at

ration (13,8/") seerneci. io retard- 6;rowth up to J weeks, anparently

due to i;hre physical bexture of the ration which interfered

with the feed consurnption" After I weekso -irowever, ihe chicks

grehr normally"

Ranc1 ( 1958 ) reported that,, wlten ciricks Ìrere fed iso-

nii;rogenous-isocaloric oietsu bhe substitution of fat ca.lories

for glucose calories resultod in inçroved weight gains and

greater protein and energy utilization" Highly significant

improvements in growtrr rvere noted even though the ca.lorie to

protein ratios biere constant.

Qnirlraqn ôì Iv v.I v vs¡¡

Henderson sg _?L (1940) fed soybean oil to inll¡.ite Leghorn

cfrj-cks at levels of 0 r2r\u8*--22 percent of bhe to¡al- ration"

The mean weight of ciricks at eigi:t weeks of' age cìid not vary

significantly until fat reac.hred ihe LQfi Level, after wrrich

chick weigirt decreased progressively with eacìr incremen-b

increase in fat content of tne ration"

Sunde (L953) reported that eeLrly work indicated that

sucrose increased trre early growth rate of th-e c"k^ricks, In
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ord.er to d.etermine wnether t-|.is stinulation was d.ue to

energy or to ciranges in the toxbure of the feed, soybean oil

was substituted iso-ca-loricalJ-y '1or $ and l-0 percen'b sucroseo

These experiments fai1ed to show that sucrose stimulated

growtn although feed efficiency appeared to be improved.

sligntly" Ado-ed soybea-n oil improved feed efficienc¡r sn¿

stinul-ated growtir, The latter resul-ts ar.e i-n general agreement

with tnose of Slinger çt at_ (t953); Yacowitz (L953) and

Carvez. et al (1952) 
"

Dam et_ a_l (:*959 ) supplernented" chick d.iets with 7.5

percent soybean oil in sucit a hray as -bo maintain a constant

energy to protei-n ratio" Tnclusion of soybean oil in the

ration increased gror,uth signiíicantly and arso irçroved feed

eff iciency, These r.¿orkers also c oÍipared soybean oilu cotton-

seed oil, peanut oil" lard, hyd-rogenated cottonseed- oj_l and.

corn oil- f or their grolvth promoting properties. Results

obtained sl:oived tirat all of tlie non-hydrogenated vegetable

oils T¡rere approxi-nra-bely equally effective in promoting chick
growtir and i-mproving feecl efficiency, wiril-e the irydr.ogenated

vegetable oí1 was mucir less effective. The growth differences
beNween tkre nonhydrogenated rreg5etable oils and l-ard. r¡rere also

found- to 'be significantly different, It appeared. that tlre

nutribional value of non-|rydrogenated oil- was markedly recluced

in the process of hydrogenati-on.
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Aqrq+å-*ïall=o"rv-

Schweigert gt + (L953) reported an irnprovement in

growth ancl feed. utilizati-on o.f cnicks i,r¡.erì 2 to I percent

anirrral tallow was ado.ed io a l-ol¡ Í'at diet, Sunde (t95ti)

I'ed chicks and turkey poults rations contaj-ning 2,2 to 1"0

percent wirite greasee prirne tallobr or soybean oil " He

reported no consistont iinpror¡ernent in growtn wittr cnicks,

bui groutn of iurkoy poulbs Tdas stigntly irrrproved 'oy feeding

prime tall-ow in thre i:ation. Feed- conversion was i-rnprovecl

wh.en the various level of fats were fed to eitner ciricks or

turkey poults,

Aitken et al (L954) tested a broil-er ration containing

l-0 percent beef tal-loi"¡ for iì,s eff ect on growtir rate, feed.

efficiency and carcass finish" Ten percent tallow j-n a hi.qh

protein diet signif icanily increased growtri rate and i-mproved

eff ic iency of f eed u'bil--lzation " Tl:rese obser.vations T^rere

confirmed by Yacowiì;z SI aL (195IF) ; Biely e_L al (1954 and

t957); Arscott (f958); l¡raibel et al (L955) Suncre (t956) and

Setl- ano Hodgson (t962) 
"

Donaldson et ql {f957) reported that tLre addition of
-^4LO"/, stabil-ized anj-mal- -fat to chick rations, alread.y containing

zilrproximaíely L¡-/, faí, significantly improved grolvtn and f eed

conversion ttrrough I¡ weeks of age. Ad"clítion of L5% stabilized

anirnal f at to a ration, already c ontai-ning ),Bt/å iat, resulted
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in slightly greater gain and impz'oveci feed conversion through

J rnreeks of age" I,r/kren 22"5 or lO,,á fat was added- to the lai;ter

ral,ionu tirere h/as no improvement in growtrr" but l-ess feed was

Fô^1r ì narl hôF rrn-i t nf -- ì nr sl¿uJr eu _Vú¿ ul¡I u vJ È14¿rl o

V'iai'oel gj Al" (1958) observed inrproved growtn by

turkeys r^rrren anirnal- tall-oiv was adcled. to the diet at a level
^ -^.¿oÍ' LOi6, but only wìr.en protein levels üiere high"

Menge g! al (fç61) reported ttrat egg oil, corn oil,

l-ard or soybean oil supplernentation of the chick ra-tions

resulted in a highly significant increase in growth even wLren

feed intake was equalized" No significant difference was

noted. between souL.ces of fat* The observation that animal

fat was equal to vegetablo fat for growth promotion is no'b

in agreemenl; i+itir the o'oservation of Dam g*[ .g! (L959) " T¡iese

workers reported tha'b tfre groi¡rti: response from supplemreniation

witi,. vegetable oif was sígnlficantly greater t.Lran 'birab observed

wiren lard was tne fab source"

Espgsssg--Q.r1-

Duel- e! aL (1948) reported. ihat growtir rate of rats

receiving dietary rapeseed oil was somewirat l-ess and- tho

eff icienc;r of feecl utilization poorel: than wìren diets contain-

ing butter or cottonseed oil- were fec1" It r^¡as bel_ieved. that
the less efficient utilization of the rapeseed oil diet was

due t o poorer digestibility of thre fat,
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Thomasson q1, al* (f955) advanced a growth retard.ation
tireory in wÌrich the presence of rrgrowth retard.ing'r sr,rbstance

in specif ic fat sources hias assumed.. This th.eory iras received.

support in the finding that erucic acid, which comprises 30

to 5011" of the total- fatty acid.s in rapeseed oiI, may be

responsible for ihe reduced growth rate of rats fed ratj-ons

c ontaining this oil- ,

Thomasson g! aÀ (r955b) presented evidence bhat erucic
acid is responsibre for the growtn inhibiting action of rape-

seed oil-" Their study involved trnro l-ines of experimentation"

Firstly, the effeci on growtir of nasturtiumseed oilu whicìr

contained go-go% erucic acicl, i¡¡as coirpared witn thab of
rapeseed oil whicn contained, l+o-5Tíá of erucic acid-. Tnis

experiment confirmed. 'bhat tlre growth rate of the animals

decreased as -bhe erucic acid. content of the d.iet increased"
By inter"polationu it appeared- that 30 calorie percent

nasturtiumseed oil- had the same effect on rate of growttr as

57 cal-orie percent of tire rapeseed oil" The ratio betweon

tne 30 Calorie percent nasturtiumseed oit and_ 5Z Cal-orie

percent rapeseed oil (t:t"9) is nearly the same as thie ratio
il-lusi'rating Ì;kre relative erucic acid conient of üho two

oils" This study sugges.bed. tne growtrr inhibiting action of
rapeseed oi1 and nasturt_i_umseed. oil was due to the presence

of erueic acid" þ-uri;her evidence hras furnr'shed hrr Lhe s econd-
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part of the investigation in which animal-s ::eceived tr.i--erucin

and erucic acid mixed witi: ground nut oil and ground nut oil_

fatt¡r aciclse respectively. It appeared that growth on the

rnixture of ground nut oil- ancl tri-erucin was the same as ihat
when rapeseed oil was Í'ed. Also growtir on the mixture of
ground. nut oil fatty acios and erucic acid was the same as

ihat on the rapeseed oil fatty acids. The addition of more

erucic acid to rapeseed oil fat'l;y acids oepr.essed gror^rth

significantly' as cornpared to the use of the normal rapeseeo.

oil fatt:y acid mixture, Tirese results indicated that the

poor growth obbaj-ned with rapeseeci oil- was due to the presence

of erucic acio ø

Beare q!..............." Cå Q957) fed rats rapeseed oil and corn oil. at

LO/¿ of t.|re cliet and. observed no significant d.epression in
weight gain" hih.en rapeseed oil compri-sed. 207[ of t-Lre ration
'i;rrere was a significant reduction in weight gain" Tkrere was

a linear decrease in groiriih rate as the level of d.iel,ary

rapeseed oil increased a-oove i,tre J-Of J-evet, As the level of
dietary rapeseed oil increasedu feed- intake decreased-, since

tlrere was a significant dif'fer.ence in the amount of feed-

^nø^..--^.t ì+ ..^ ^l-..ì ^!^¡consurneo.e l-r was postu-latecl thai; dietary rapeseed oiI depressed.

appetite" Tirese results were l-ater confirmed by Beare et al
(L95ð and L959).

Blakely e! gl (fç60) fe¿ Broad Breasted Bronze male
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turkeys at 20 to ZIV. weeks of age all-mash Íinishing <iietsu

wit.n and without whole rapeseed as an energy source. The

r¡¡krol-e rapeseed suppliod. approxima1,ely IO'f/" oil io tire ration.
A Ìrir¿irlv siEni'Fi ^ ""+ ;-'*-^"ement in carcass f inish and live5 rr!(1rrrJ Ð rõlr-LJ IU Gli u J-!.rryl U V

¡,+ci L;h j-. c.¡in f ?<0,01) f or bhose birds receiving {,he diett_ 
_

containing wlr-ole rapeseed was o'oserved" Tirese rosul-ts withr

turkeys d.o not agree l.¡i'bir btrose obtained lvlren rats were tlre

experimental- animal. (Tiromasson g_!" .al L955; Beare ç_t- a}.

L957 , I95'd and 1959; and Duel e_! +l r94tl ) "

Recentl.y Sell and Hodgson (tg6Z) compared. rapeseed

oil, soybean oilu sunflower oil and anirnal tallow as ingredients

in brc.riler rations, They reporteù i;hat uf )+% of tne ration,
rapeseed oil and sunÍ'l-oin¡er seed oil were as effective in
prornoting weight gains as 4/" soybean oilu and were more

eff eci,ive tnan )+d/, anj.maL tallow. All fat sources hrere

sirnil-ar in tneir growtir stimul-ation properties wkren included

in 'b.te ration at tkre B% level, Tsang et ?À (L962) atso

reported that rapeseed oil had no detrimental- effect on

broiler performance" At thie same iiir,e, feeds containing

rapeseed. oil lüere utili-zed. as effectively as tnose containing
^+^1-:f-¡-^.1 -..^fö uau L:raotr Jcl-l-ow grease, Tfiese reporbs are al so contrad-ictory

to the work previously reported with raì;s,
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Mgta'oglj¿¡,a.ble Enel-åtr

It has been shorvn by Donalclson 9--t- 3] (t957 ) and Rano

g_!. gI (]958 ) tnat the ckiick can utilize high level of fats as

a source of energy, Horn¡ever tirere are significant diff erences

between Íats in bhe amount o-f energy whictr is available to the

cirick (carver gg "g! L955; Sunde L956; lttarch ç!, eI Ã957) " The

ma.gnitude of this differenco was quantitively demonstrated by

Renner a-ncr Hil-l- (1958) who determined tkre metabolizable energy

value and appar"eni cligesl,ibility of a variety o-f fats ranging

in iodine nurnber frotn H+-f69.

Sibbald eL e1 (1960 ancr 1961) reported that the

available energy content of certain fats increased as the

level of protein in tlre oief increased" Tho absorption of

cer"tain fatty acid.s by the chricks kras been sirown to be

inftuenced by botir unsaturated fatty acios and certain morio-

and triglyce::ides (Young and Renner 1960).

Sibbald -gg 9",+" (1961) reported fhat anj-mal tallow

coniained significantly less meÌ;abolizable energy than either

undegummed or degummed soybean oil" ThÍs is in agreement

witlrbhe work of Sefl and. I{odgson (t962) " Sibbal-d q! .Al

(lg6Z) also reported. that the addition of soybean oil .bo

animal tallow did not irrrprove tire availability of the energy

thene in "
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Sel1 and llod.gson (L962) reporbed that rations contain*

ing soybean oil- were nigher in meÌ;abolÍzable energy than tirose

cont,aining sunflotn'er oi1, rapeseed oil- and animal talIow" No

significant d.ifference between the motabolizable energy content

of rat,ions containing sunf]ower oil, rapeseed oil and anirnal

tall-ow rn¡as observed.

Eff ec t oI D_i-e_!g1¿'fle!- -gn T ip-ågq

The effect of d.ietary fat on tne fat content of the

cnicken carcass nas been sÌ;udied by several invesbiga.tors.

Baldini and Rosenberg (L957) reported- that an increase in

tire fat coritent of 1,he ciiet with.out raising the calorie

content o,f tiro cliet did. not increase deposition of body fat"

Donalclson e! al (f956) found thai carcass fat increased as

t.he calorie: protein ratio was increased" Leong et al- (f959)

reported that vísceral fat deposi-tion was affected. more by

source and amount of energy than by cal-orie; protein ra.tio'

Idhite those studies j-ndicate bhat increasing the energy

content of the diet woufcl increase total cal:cass fat, they

did- ¡io'b give information about the distribution of ihe fat

in muscle tissues " Recent informabion on the deposition of

d-ietary faí in the muscl-e of ihe chicken carcass was reported

by Mitler e!_ qf ( 1962) " They pointed out that ttre addition

of corn oil- and lard at a level of l-7"5% of the úiet,

significantly increasecl the fat content of tne breast and thigh

muscl-es,

Er^ +I'4U
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Sel1 and Hodgson (L962) reported b,i.¡.at in genei:al,

fatty acid composition o-f' the adipose tissue reflected. that
of tire dietary fat, particr-rlarly r.,rhen an Bf level of the fat
source was fed"

Cruicksirank (193[) , Adamson r_[ gt (1961) ancr Rogler

and Carr ick ( lç6f ) repor ted that, on tlie bas is of iod i_ne

number and degree of u-nsaturationu dietary fatty acids had.

a marked influence on carcass fat of chiekens" Feigenbaunr

and t'isher (l-959) also observed tf.Lat the fatty acid.

compos ition of carcass fat r,¡as infl-uenced by the composi bion

of the dietary fat. The influence of rapeseecl oil_ on body

fat of for¡I had been reported by chomyszn (r95j) " IIe o'oserved_

i;nat, after administering ll-0 nr}. of rapeseed oil per day for
L,r- successive d.ays, th"e su.beutaneous and. internal- fa.b of young

geese assumed tire characieristics of rapeseed. oil (iod-ine

number, melting point ancl ocLor)"
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EXPITRIi{]iNTAL

Male Broad- Breasted- Bronze poults obtained. from a
corrrmercial rratcnery hrere used i-n tJris stud.y" At one d.ay

of âBee bhe poi-rlts were wing-band.ed ano ci.istributed into
the experimental- lots on the basis of body weight to insure
that the average sta.rting weight was egual for each experi-
mental- unit" The poults üier.e placecl in thermostaticarly-
control.led, electrically-neated batteries equipped wit¡i wi::e

floors'" Tjlaclr e;rporimental ration was assigned. to 3 experi--
mental- pens accor-din¿- to a rand-omizeo. bloclc d.esign" Each

experirnental pen contained 1-l poults " The poulis remainecl

j-n tlrese pens untif I weeks of age¡ at whicil iinie they r^rere

transferr.ed to broil-er f inisning batteries,
At 6 weoks of age, ar1 poulis on eacir of 'r,he 9 ireat-

ments were pooled together and. were reassigned. io 18 floor
pens accordi ng i;o a cornplete ¡.andorniz ect block cles ign " Tirusu

eacn treatment was appliecl" to two experirnental pens" l,rJeight

gain ancr Í'eed consurnption rlata hiere reco:cd.eci b1-weekl;y up lo
eignt weeks oí age and tnen every'four weeks for i,fl-e remainde:n

of the experiment" Ti:.e experirnent i,vas berminated. wrren ttre
pou-l-is werd ló weeks of ag,e, F'eecl and. water were supirl-iecl

ao l-ibitium"
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The ingredien'b compositj-on of basal ration A i^¡hich

was fecl from O to B v¡eeks of age is shown in the Table I"

Each fat, source r^Ias substitut,ed in ihre basal ration for an

equivalent weight of wtreat a-nci. levels of wheat and soybean

meal r^rere ad-justecL to maintain a constant percent,age of
a

proiein in the ration" Degummed. soybean oilt, crud.e sunfl-ower

oil, oegummed rapeseecl oil and. stabilized anitnal tallow were

included in thre test rations aI 5 and l-0 percenb of the total

ration. Ratioil B, sfiolvn in Table Te I^Ias used as the ba-sal

ratj-on from B to 16 weeks of age" Due to bhe grain price

situation at the tirne, corn hias ckrosen to replace wheat as a

najor energy source" In this case, thre fat source was

substituted in tkre basa-l rati on f or an equi-valent weight of

corn and levels of eorn and soybean meal were adjusted to

¡raintain a constant percenta-ge of proÌ;ein in t;he ration" To

facilitate determination of metabol-izable energy, total

excrement rvas collected. from each experimental- pen for 3

consecutive days during the sixth week of exporirrrent" Excret,a.

col-l-ec'bed. T^rere frozen irrtrrediately after coJ-lection" Tlre

frozen excreta ï^rere dr.ied. in an air convecì;ion oven at 7OoC"

Nemperature" After ctrying the samples idere ground and stored

in sealed. glass containerso

ï;
S

oybean oil, sunflower oi] and raposeed
upplied by Co-operative Vegetable Oil-s

oil were kindly
Ltd", Altona, Manitoba"



TABLE I

COMPOSITION OF T.HE 29/; A\fD 2I/" PROT,¡IN BASAL

STITRT]XJG 1\I.]D C|IIOW]IÍG RÀTIO}T

Wheat, ground hard spring
Corn, ground yelloior
soybãañ rneal (L$% of proi;ein)
Dehydrated. al-falfa meal (L7% oí' protein)
Meat and Bone Sc:rap $O'il o-f probein)
!-ish rneal (7O% of protein)
Dri.ecl brewers yeast (\5% of protein)
Drj.ed. whole whey (I2,5/; of protein)

tt^\¡'at \ Anfrta-l '1 arrow J

Ground limestone
Deí. roch phrospha'be
Vitarnin pr'emixa
Salt premixb
Clrromic oxiçe bread
I'{iethionine

mnf -'lf v (raf

Ç-*l*-ryle-"!-e-å-S-ç+l,vs*+.
. z/\Prote in (o,'") 29 "7LFat (/") 3 "69

Crud e f iber (%) [" 3t
CaIc i.m {%) 2"00
P.h-osphorous { ,si') L,ZO
Ca.lor j.es ( produc tive enersy) /LTt. BO5

L7

Basal-
Rafion

(A)

42 "50
^¡nrJJJ-" [2
2"50

10 ,00
4,00
2"00
2"00
t y'n
J o)U
1.00
l-"00
1"00
0.50
0 .30

*^A-,=95
100 "10

ffiffiãiffi=:,5:: :=ffi

a)-". ,""Vitarnin premix supplied the foll,owing per pouncl of ration:
Vitamin l\, 2150.x;U"Vitarnin D 1, 6OO I C.U" ; Vitamin E, 12 "00mg"; Choline, 400.00 rn'¿6i ViÌ;amin K (Iuienadione), l-"00 m8. i
Vj-tamin B1p, 9 mcg"; Riboflavin, 2"00 nig"; Niacin, 30 "00 mg";
PentotkrenÏõ acid., l+,00 rngo ; Santoquin, 60,00 fig.

Basal
Ration

(B)

5l "ço
17 "00

- f'^I o2lJ
I0 "00
4"00
2 "00
2 "001,50
1"00
f .00
I "000.50

0,05
t*;.;

oJS".l-f and tra.ce mineral mix supplied
of raiion: Soclium chlorideu 0, \7%..;
50"00 mg.j Iron, 6.00 flg"

2L "62
5,0É,
)")¿

]'0?
e46

tire following per pound
'Zincu 30 "00 mg.; Ivlanganese'
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The proced.ure described. by Hilt and Anclerson (1958)

was used for the d.eteraiinal,ion of meta-bolizabl-e energy of tkre

rations, Ciromic oxid-e u¿as usecl in the rations as an Índex

substance to establish the ratio of excreta proouced per unit
of f eed intake " Chromic oxi-d-e in the f eed- anct excreta was

deterrnined by the method. described b¡. Czarnoclci et gI (f96f ) "

The neat of corribusti-on of the feed- and excreta was determined

by thre use of Pa::r' lrdiaba.tic calorimeter" Nitrogen in the

feed ancl excreta was deterrnined- by the macrokjeld.ahl tecfmìqu.e,

described- b¡r the Association of Official- Agricultural CLremists

(1960). l4etabol izalnle energy was calcu-l-ated by tkris formul-a

wh.en:

-t\f ïl
l'¿o!r6

Wirer e

'ivf -ñì
I.Lo!t 6

^-I

p
D

(1

Tìu

-ìl
u

'Fr
a*

Illood

r, q rr ri n'rnl ri -F¡ nm

coll ected at

o-[u"$]-B"zz þ- (Fxq)J

lvietabolizable energy (CaL/ g)

Energy (gross) of feed (Cat/g¡

Gross energ.ú of dry excreta (Cat/g¡

Clrromic oxicle content of f eed (%)

Chrorriic oxid-e content of excrernent (%)

t^Nitrogen/g of feecl

Ni f.rn t,ø'n/c' nf eXCf efnentfY ¿ ,r¿ vtfvrr/ ó v-

samples hrere talren from three b j_rds cirosen

each experinrental pen, Blood samples were

6, 12 and- 1ó weeks of age from the wing vein"
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Coagulated blood sariple-s i^Iere centrifuged-, and the serurt was

re¡rorred ancl stored at -lOo'q', Seru.ra cnolesterol concentration

was cLeterrnined. b;r 'bhe method. descriroed by Zl-atkis qt eJ (f953) ,

At the end of l-6 weeks, four randoraly sefected poults

from each pen T^Iere kill-ed and dressed" AIl the dressed

carcasses were weighed and percent d.ressed weig-Lrt hias calculated-.

Tkre ca.rcasses were graded a.ccording to tkre Canada Department of

Agriculture, Poultry grading sta.ncrards.

Approxirnabely 1! grarns of abdorninal- adipose tissue

üiere coflected from two randomly selectecl carcasses from each

pen" Fat was extracted fronl ihese samples according to the

rnetnod described by tl¡"e Associ-ation of Officia-I Agricul-tural

Chernis ts ( 1960 ) , Iociine nurnbers of 'bhese fat samples were

mea-su-recl by the Hanus method as described by Association of
Official Agricultu.ral Chernists (1960) " Quantitive analysis

for fatty acid corûposition of the fat sources used j-n this
investigation and the etirer extracL of carcass ad.i-pose tissue

Ï,ras acconiplisheo by gas cir::orna'bograpny" A Burrefl l4odef KD

gas ciæomatographr was used a.no fa.tty acicls (as metnyl- esters)

were separated on a diethylene gtycol succinate column with a

flow ra'be of 120 ml, per minute and tenper.ature of 19BoC"

Gastroenemius and Pector:alis;:minor muscles r^rere sefected

as representative oÍ thigh 
"rl¿ 

breast muscles, respectively"

These muscles were rernoved frorn two randomly selected cârcasses
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representing eacir experi-mentaf penó The ¡ruscles 'ylere grouncì-

in a rneat grincler attachmen'b of the Hobart l4od.el K5-A ancl

rdere 'br.Len lyophilized" Fat coni;ent of the dried rnuscle

tissu-e was determined by.bhe metliocl described by Àssociation

of offfcial Agricultural Chemists (f960)"

Data were subjected to analysis of variance (Snedecor,

L956) ancl multiple range comparj-sons were mad-e accord.ing to

Durrcan (1955) 
"



RESULTS

Tire original weight gain ancl efficiency of feecl utilization

daia obüained wkren the poults were 2r\r6uïol2 and 16 weeks of

a.ge and al-} analyses of varian,ce are presented in Tables ]-13

of the Appendix" Tkre summa-ry of weight gains at I weeks of

âBe¡ presented in Table f I"siro¡¡ thrat poults consuming rations
.¿--^'ltcontaining 5 and- IO% rapeseed oil gained significantly

| ^ / ^ ^/ \( P< 0 "05 ) less than poul'bs on all other treatments " There

i^rere no significant (f (0"05) d.ifferences in weight gains

between the othrer treatm.ents, Effiei-ency of feed utilization
was si.gnif icantly ( p( O"O5) improved when poults rrere f ed. raf ions

. ¿ - ^.d ñ^:rr- - ^t/ 
¿con-r,aining; 5 or 1076 sio:rþean oilu LO% aniroal tallow or 5 ori

fO% sunflower oil. (taOle Tf$. Eff iciency of f eed u'bilization
was noN significantly i-mproved- l.ry feeding rations con'baining
¿.'Í ¿ - -^-r'Ji,b aninaL tal-low or 5 and l-0þ rapeseed oiI,

weight gai.n, feed. effici-ency and feed consumption data
/.-r.l'Çril l- u-al LO o T^reeKs oI aêie are given in Tabl.es IV, V and VI;

respectively, The addition of rapeseed oil at level-s of 5 and

fO% of ihe ration significantly (P<0"05) reducedl weight gains

as compared i;o al-l other treatments, Poults receiving 57á

soybean oil gained. significantly (p(0,05) mor.e in bod5r l0"1*nt

thran poults consuming t.he basal r"ai,ion" Thre inclusion o1 57.

sunflor¡er oil- and ! oc LOf" anj-mal ta-l-lot¡ in the ration also

a.ppreci:Lbl;r irnproved vleight gains compared to the basal ra.tion"



C OÎ'ÍPAIìAT ]V.I¡] EFFECTS

TABLE II
OF DTI]]TARY FATS OT.ii I.'/EIGHT GAIIì OF' TURKEYS FROl\i

I ¡o/J-v /o
1 t\6/
J_w /o

S orr'h e,qn Sun f lOWef BaS al
0il

r' n7
2/o

/rl
2/o ¡ ¡cf

J-\J ¡lo ^"/^

0 T0 l-¡ T{EEKS 0F AGE

An i ."r¡ I Sovh can
Tal l-ow 0i]

1 
^Olrv /o

iìono
ufl

,70
Rape
0il

Animal Sunflorver
TaIl oi,¡ Oil

A r¡ere r" e
inla i al¡ J-t,v v ¿11:! u

Gain
/pour r
(gms")

)rt Qa It27
(äõib (î[i

q] ?
/rô)

á)^
( ?-6)

(rB
( 27\

541
(,23) l2\

5ù,3
(ro¡

"A1l- means not underscored. by i;he same line a?e significantly d.iffez'ent at P<0"05
]^
"Figu-res in parentheses are sta-ndar.d. ernors,

N)
N)



TABLiI III
COi{PARATIVE EFF]TCTS OI- DItrTARY FATS Oi{ trFFICIdi\CY OF' FEED l].ITL]ZAT]Oi\]

0F TURKIIYS FROlvi 0 T0 LL l¡/EjiKS 0F ;r,GE

ro"Á rcí'l 5í/" 5% La,fi Lo,rt 5% 5%
Qnr¡?roqn Srr-nff6¡7s¡ ,Sunfloi.¡er Soybean Ani:nal Rape .Anj-.mal Rape Basal
Oit 0i1 0i1 Oil Tar }ow Oit Tal low Oil

Grams
of feed 1.53a_ I"55 1"63 L"65 L,65 L,77 I"77 t"BL, l"BL+
Grams ("Or)o (.o2) (,Oo) (.01) (,0?) (.=qk)__(_a8-i-)-.---_-L_"_g-À)^."-(,-??_)
^f --ihv! éa¿r¡

â"-- ^./^*41:l- means not underscor"ed by the sa¡ne I ine ar.e significantly different at P (0"05

bFinlr.ruu in parentheses are s ta-ndard. errors "

N)



TABLE IV

CO]IIPARATIVE ]IFFECTS OF'DIETARY ITATS O}i ì,\IEIGI]T GAI]\I OF TURKEYS FROM O TO 6I¡IEFI]ß OF AGE

f::I:-

Lo% 5/, Lo% Lo,ß 5/" Lo% 5% 5%
F.ane Ra,'oe lSasal- So:'¡bean Sunflot¿er Sunflorver Animal- An'ima.l- Soybean
Oit oi1 Oil- Oil- 011 Tal-}ow Tallow Oil-

.q1¡ê1"âOe

We iErrÏ t0[64 1]-28 LZSL 1262 L277 1306 I32B 1338 1l+1]
Gaiã (3Ðb (\2) (l+1) (30) (3e) j*a7l__-. *("q) __,*-*Låþ_)"".:*_16Ð-
/ l)v ¿! tr
'| -."*-, \
I (,rtrù o 7

a¿ll means not underscored- by tl:e same l-i-ne are significantly different at P<O.O5

l^'Figures in parenfhreses are standard errors

N)
r
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/,^'i\íÞ^Þ^tTì TlI;l ;jttrìi¡ìLrarrJ. fl*:r ñTullì Rì¡ tr rirq û\T,.,i¡ilTCTEì'Ì\r/a\¡ ôär l;¡::"'lì rrrnTT T¡' ¡r¡-T-^¡l
uu:.jt å!L.a j !! -, L!:.1,L, l-\-) Vr' l-lIL:-Lr:lLr- anrJ vrljrr: r'vl-arl UI u-L' L'i:r'trv ur t ur¿rhl JVr\

arF rnlTìl't Fv-q I.Rôìvl 0 r'0 b i.V'lla]{S 0F ÀGEva' I uIt:u:ìJ r_it\/r'i

, _ -''--_r--:::']-t:;;-:4.:;_.-4-_*

LOî,¿ 5'/" ro/" 5% LOi/" LO7IL 5íÁ 5%

Soy6ean S'oybea.n Sunflor,ver. Su-nfl ower Animal Rape Anima"l Rape Basal
Ã; í c)i i 0i1 oil- Tallor'¡ 0 if Tallow 0i1
vJJ vr¿ -Y.I:__-----__

Grarn
ø*isge ].604. 1,60 l-,60 L"65 +.69. 1"?0 L"75 I"BLL 1'87
Gram (,o5)b i"õö) (.01) (.oi) ("0[) ("0]) ('QZl-*J:9?l*--l--"Qá)

âl:tll ïûeans not und-erscored by the same line are significantly different a-l' P<o.o5

bFin*""" in parentheses ave standard. errors"

N)\rt



Lo,fr 5,fr Lo/" Lo% 5% Lo% 5% 5i/"

Rape Rape So;rbean Sunflower Sunfl-ower Animal Soybean Basal Anima-I
Oii Oil Oii Oit Oi] Tallow 0i1 Tall-oru

AverageFeed r776a 2o2L 2ol+l+ 2055 21oB ?2\,1---- -?2ç9-**--.-,-eåk?----?349-
C onsumpiion
Per Poult
(grns")

AoAl-1 means not underscored. by tkre sarûe line are significantl-y d.ifferent at P<O,05

N)
o.
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but this improvemen'l; i,vas not signif icant (p ¿0"05)"

Efficiency of feecl utilizai;ion was improveo by all fat

aoditions * I{owever, s ignif icant ( r <o "05 ) improvemen'bs in

feeO- utilization lver.e obsoz.ved only wLten $ and, IO'Ã soybean

oi1, 5 and, IO7å sqnflower oilo fo'fr anj-mal tallow or tO/" rape*

seerl oil were ad.deci to -r,he ration. In generalu the incl-usion

of a fat source in ihe ration causeci a d.ecrease in feed

consu.rnption" Poults fed rations containing 5% rapeseed oilu

5/" sunfl ower oi1, LO% su.nflor,¡er oil or LO% soybean oil

consumecl significantly lessfeed the¡ basaf-fed pou^l-ts while

poults fed 'r,he 7.O/, ra.peseed oil ::ation consu-med significantly

less feed- th.an poull,s on all othrer treatments'
-inrelgÌrt gain ancl efficiency of feod util-ization data

frorn l day to l-2 weeks oÍ'age are sholrr¡i in Tables VII and

vfIf, rcspectively" Feed.ing 5 and. Lo/" rapeseed oil in the

ra.tion continued to significantly (p¿0"05) reciuce weight

gains, Incluriing five percent animal talloi¡¡ and l/" soybean

oil in the ration i-mproved weight gains as compared to ihe

oasal rationu bu| bhe improvernent was not significant

( P < 0.05 ) , lncl-ud ing f ive and' IO/" sunf lower oil, LO"/,

soybean oil anð' lOfi animal- i;allorr¡ in the ration did not

improve weight gai-ns as contpared to gains of poults fed the

basal ra.'bion, ,Efficiency of feed utilization was improved

by all fa-t ad'clitions . signif ica.nt ( p < o '05 ) improvernent in



TABLE V]I

CO1\,1?ARATI\¡E EII¡,ECTS OF D]ET;rRY F;\TS OI{I I,VT]TGIJT G1\Ti\ OF TURK.IIY FROI{ O TO 12 IdEEKS OF AGE

)-o% 5/" ro/; La% 5% rc'Í" 5% 5%
Rape Rape Soybean Sunflor^¡er Sunfl-ower Animal Basa"l- Soybean Animal-
Oil 0i1 Oil- Oif Oil- Talloru Oit Tal-low

Averap:e
rdeighï B,l+0.. B"B5 g "55 g "60 9 "65) 9,75 9"80 9 "85 10.30
Gaiã (,20)b ("15) ( .05) ( .20) ( "15) _t"]áL_ ^( "2_9_) *_(-.*_Lã) " *]-*zQi-

I-l

/ LJvv-Lv
( lbs. )

ry:,='.':Ë-æ:-=r---ffi *:-a-_=-ri.'_¡.áÈ5a3ryry.1..É::l5-=*-:-::::-":ææ=

â^----Al-I means not underscored- by the same'line aï'e significantly different at P<0"05

h_.-Frìsut-es ìn narentheses are standard errorsê

r\)



TABLE VIII

COÞÍPARATIVE li!-l-LlcTs 0F DL'jTARY FATS 0N EFFICIENCY 0F FEED UTILIZATION 0F TURITEYS
F'ROM O TO }2 WEEKS OF AGþ]

to% 5% Lo/" ro/" ro'/, 5/" 5',/, 5%
So¡¡bean Animal- Rape Animal Sunfl-orver Race Soybean Su-nf'l ov¡er Basal
0i1 Ta]low Oil- Taflorv 0i1 0i1 Oil 0i1

?ounds
of feed 2"L2a, 2"L)+ 2"1-B 2"2r 2,24 2,14- 2"9+ 2"38 2")r.7
Tõuñõs- ("02)o ("fo) ("05) (,o2) (.07) (,02) ("01) ("05) (.03)
of gain

"Al1 means not undeï'scored. b;y ihe same line are significantly d-ifferent, at P<0"O5

bFÍg.r"u* in parenthoses are standard errors.

n.1
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the efficiency of feed utiLiza.bion was obtained by adding

fO/, soybean oil, 5 or IO7ú aninm.I tallow, LO'/!, rapeseed oil

and. LOft sunÍlower oil to ihe ratj-on, ilowever, eff iciency of

f eed. utiliza-i;ion was ¡o'r si-gnificântl-y (p ¿O,05) improved

by feeding rations containing 5/" su-nflower oiI, 5% soybean

oil or 5l; rapeseed oil. Ra'cions containi-ng LO% soybean oit

or LOfi rapeseed oil signií'icantly (P<0"05) inrproved tne

efi'iciency of feed uiil-ization as colnpared to rati-ons

^^--r-^ì.;-^,.. -r! level of t,he s8-me fa.b, sources"v vll u4 Lr!Lr!ó -)/o

\leignb gain, effici-ency of feed utiliza-tion ancl- feed

consurrçtion data frorn l- de.y to 16 weeks of age are given in

Tables TX, i' and. XI respectively " Pouf i;s f ed LOof rapeseed-

oil continuecr to gain significantl¡r (P<0"05) less weight than

ooults fed the basal ration" l.reigirb gains hiere sli6htly depressed

when rations con'i;aining 5/J rapeseed. oil or IO% soybean oi-ì- were

fed as cornpared to bÌre basa.l ration, but t,,is d.epress j-on was not

-i -n'i'f in-n1- El oorlinrr rctinnq ann.uqì-nin.. /n/ r n"'ÐaÓrrrrruarrr,@ ¿ q.,.-J¿rÐ uvlruarrr¿'"É; 57L or IO/. ani¡ta1 tallowo

¿^1 - ^-4 ¿a/5% or IO% sunfloi^¡er oil- or 5% soybean oil improved weignt

gains sligfibly but not significantly ( P < 0.05) " Eff iciency

of f eecl utiliza.iion was signirica.ntty (P < 0"05) irnpr.oved

by all fat acidi'bions, !.eeding IA% soyirean oil- in the

r,;r ri on s i onì r"icantl¡' ( f < O,051 improved. the eff ic j_ency of\r \vl

feed util-ization a,s cornpar.eo to all oL,ner. ration treatmeni;s

excepb wiren '[he r¿.tion containing Iaï, rapeseed. oil was f ecl"



TABLE IX

CO1VJPARATIV¡] EFFEC'IS O}- DTET;-IRY F'ATS ON |^JEIGHT GATJ{ OF TUIiKtrYS FRO}{ E TO 16 !.,IEEKS OF;\GE

ro% 5'fr ro"/" 5% to% s'fr 5% Loib
Rape Rane So¡rbe¿¡ Basa"l Sunflor¡er. Sunfl-ower Soy'bean Anima-l- Anima]
Oil- Oil 0i1 0i1 Oil- Oil- Tal-r-ow Tar-r-or^;

AveraEe
l^/e ighÏ r3 , Bof l+ 

" 
?-5

Gaiñ (.eo)o (,15)
ILL" B0 14,85 L5 .r5 L5 ,25 15 "25("20) ("r5) (.25) (.r5) (,15)

15 
" 40 15 "\_0("50) (.20)

/pourI(lbs,)

A*Al-1 means not undenseored b;r the same fine are significantly different at p<O.05
h-Figures in parenttreses are stand-ard errorso

t1',)

H



TABLE X

COMPARATTV!ì tlp,ogç1'5 0F DIET:IRY FATS Or\I IIFFICIEjNCY Oii' FEED UTILIZATIOi{
OF TURKEYS FROM O TO ]-6 h]BEKS OF AGE

Ll,,fr Loy'" Lo/" to'ft 5í(, 516 5% 5/"
soribr+en Rsne Sunflor,ver Animal Animal Rape Su-nfl ot¡er Soybean Basal
Oil Oil- 0i1 Tallow Tall-ow 0i1 OiI Oil

Pouno-s of
f eerl 2"\5^.^ 2"55 2"69 2"69 2"62 2"7)+ 2.7-l 2"80 3'0+p."""- 

"r' ( .02¡b ( "o7 ) L:qa*-( .03-) - - ( .qq) 
-*Lå9O**L.oIl--.--**L"g5l**--GqÉ.)a.â-tll

æ æry

aAll means noi underscored. bv the sarne line are signi-ficantly different at P<O.O5

lû-.Figures in parenth.eses are stand-ard enrorso

L\,



TABLi:i XI

cotvipARÁTIvli ElîFECTS Ojl DIET.ARY Fi\TS Otir FEED COtl-SUlviPTIOirl- Otr TURI(EYS FROIi 0 T0 16 i'fEEüS

OF AGE

LO"/" La% 5% ro% 5% Lo'fi 5'',¿ 5f"
naþe soybean Rape sunflov¡er Anirnal Animal su.nflower soybean Basaf
ô;i- oii oi1 oit Tatloru Tallow oil- 0i1

Averagereed 35"ooa 36,2o 39"10 4l,o? -i1-r[9 -8"r5]..--- 4L'98 i+?r7o 
-Lr+.7..9*

c onsunption
/'ooul_ i;'(t¡s 

" )

tAlI means no-r, unuerscorecl by the sa-me line are signif icantly diff erent at P <o.o5

t¡rj\,
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Poults lecl 5% rapeseed oil, IO/" rapeseed oil or LO/" soybean

oil consumecl significantly less f eed- than poults f ed bhre

'oasal- ra.'bion.

Figuro 1, il-lustrates bhe influence of various fat

sources on weight gain of poulte atl{r6oBu12 and 16 weeks

of age wlren includ,ed in tfre ration at a LO% level-" The

grorrrtir o.epressing effect of IOdf rapeseed oil- i¿as apparent

when the poults 'brere 14 weeks of age and became increasingly

evj-dent with tj-me on trea.tmon'b" Addition of LO/, aninral-

tal-lor¡ and, IO/J sunflower oil to the ration. markedly improved.

weight gains of poults through 16 weeks of age although the

irnprovement was not apnarent un|i] after 12 weeks of age"

The data on metabolizable energy of tire rations are

shown in i;kre Table ,tII" tJiren used as 5% of the ration,

rapeseeo. oilu anima-l tallow and soyþean oil were qu-i'he

sirnil-ar with respect to resulting ration metabolizable energy

vafues. Tfre ration containirrg 511" sunflower oil had a

metabol-izable energy value signif icantly (f < O "05) higher

tiran rations containing 5"/, rapeseed oil, anirrial tatlow or

soybean oiL liolvever, very close sirrlilarity between animal

+^-ì-r ^" -^t-r^^an oil and su-nflower oil was observed wfren thet,d.IILJW: ÐUJ IJçd-rl \./-LJ 41"¡tu Èi u-r

f'at sourees compris ed LA% of the ration" The ration containing

IOy', rapaseed- oil was significantly higher in metabolizabl-e

energy tha,n rations containing AO/, anirrial tallow, soybean oil"
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TABLE XII

METABOLIZI)"BLE ENERGY AND i'üITROGEN RETEÌ{TIOI\T 01r 1ìATIONS CONTÀINlflG DIF}-.E.P,.EN'I lrüT SOURCES

AS DETI'RI{INED uifTH ',IURIGY POULTS FROM 5 '.tO 6 ''nlpilKs 0F" AGE

1 rJnll]asAI 27o
/rl /rl

^"/^ Lo% Lo% ro% Lo%,

Rape Animal Soybean Sunf loi.ier Anirnal- Soybean Sunflower Rape
Oil Tall-ow Oil- Oil Tallor^¡ 0i1 Oil- Oil-

Metabo-
1izable
Energy
| ¡ ^-t--/-*\vo-rø/t¿;Lttê
dr-r¡ r.q ti on )"'*(/"

Perc ent
l\l a f Ð^ñôn¡r ! u¡ vó v¡¡

Re tenti on

2. Bo* 2 "gB( "01)' ( ,02)
3,!.0 3,15 3 "\5

-(-*11 ) -, - J""-Q-?-)- --- ---("--0Ð

5l_.37 5l_.7O 50 ,53I¡2 " L¡O U,t. BO
( "ff) ( 2"14)

3 "0f(,01)
3 .0)r

( "oz1
3,10

(,01)

lrO (?
| 4/ |

3 "5t( ,01)

E 1^ <{\2 " 37?'
( 'lL7) 

o
4("{J
( 2,0ó) ( 1-e-6-?)-- ( 1' 39f,**--L'JJJ---1-f-.q1)

Ð*Al-1 
means not underscored- bl¡ the same l-ine

b_."Fielrres in narentireses al"e standard error

eFe sirrnilie.¡--+1 --
- - lrl t,-LJ

of tiie means.

d,iff erent at P < 0.05

t¡¡



or sunfl-oi^Ier oil" These da-ta indicate tiLat energJ su-ppli-ed

'h¡¡ a r. 'l-.i nn anntr i ni no -l O ä r"pneqeccl oì I Ì^Ias aS avai]-ab]-e towJ a. L c- vJVI¡ VVt¡trAJ¿r1116 LV/V ! q}/vovvu v!r

the poul-ts as energy d.erived from conl'perable levels of

dietary aniinal tallown soy-bean oil and. sunflohrer oil' Thus

it appears 'i;hat tne gro-!!'ti:. d.epressing factor in rapeseed oil

is not directly related to energy avail-ability"

Tire data concerning tkre percentage of dietary nitrogen

retained by por-rIts consuroing the various sources of f ats is

afso given in Table XIL Çonrpared to -bhe basal rationu only

the rati-on containing 57; raposeed oil or 5% animal t-,al-Iow

fail-ed to significantly increase ni',;r'o¡1en retention" Nitrogen

retention by poulis consurning rations containing soybean oil

ancì sunfl-ower oil- at either tne 5 oc LOrt level- was not

significantly different. floroever, nitrogen refention l^ias

signif icantly increased wiren animal talloi,r or rapeseeo oil
.hias incl-ucied in the ration at the IOíL level rather than at

¿,JÏne tlo leve-L o

At 6112 anct 16 weeks oÍ age, the various d.ietary

sources of fat irad no sign.ifican'b effect on the blood serum

cfrolesterol concentration, irrespective of J.evel oÍ. fat

usecL ('IAol-e .¿\IIIJ "

Ti're dressing percentages ancl carcass grades of poults

receiving various sources and l-evels of d-ietary fats are

given in Table XIV" Ttrere were no significa"nt differences



TABI,E X:ì-II

EFFECT OF A]]DED D]jIjTARY }.-A.TS ON tsLOCID SERUÙi CHOLEST]TJFOL L¡IVELS OF. TURKEYS,

Rafi on
Troatmenf

O WECKS

L,t-
l-79 "72 ¿ -'l-6.9"

l8g,gg T 10.9
2L2"\9 æ Lz")l

tRp-tz t I(-9IvLoll,!)o

2L2"9L s f0.9

2L+ "L6 È L2 "7
227 "33 ¿ u.4

Lg7 .g\ i r1" 3
LgL"?,2 Ï B "l-

'l 2 l,Veeks l_b l'üee.tts

Ba-s al

So¡ibe¿n eilu 57;
Qnr¡l'¡aç-n nìl '^¡i- -'' LU"/c

Su-nfl-cwer" oil , 5%
Srmflower oil, lO%

Ra.pes e ed oil-, 516
Rapeseecl oi1-, LO"/.

Animal tallow, 5/, .Aninal ial Iov¡: IO%

l-.166"2\a È 0.lt'
-l- -nl-78 " 70 î lö. 7

L73 "75 s 2L"2

L59 "t6 i 5. B

186"ol_¡ Ë 7"7

17o"Lll t 9.6
L66J6 t 7"8

183"33 + 18,3
L93"33 3 9"9

L55 "zza t 6"ob

rLLe "5s * 9,4
16;1"-a3 ã B":

150"83 + 2"5
160,83 ! LL"7

162)4.9 I5"l-/^^/+^¿Ib9.IO * l"Þ

L55"\r + 3"7
158.7[ c o.L-

î-:-:=Y]Y_--:t::g::*,,y_ **:::-:]PÎ::Ër5-E*"1H]-*-a]rgæ:,..::r::*:æ-eæs"

uNo significant o.iff erences at P = 0"05 or l-ess"

1^
"Fi-gures preceecied- l'y j sign ar.e st'andard errorso

(J)'



TABLE XTV

DRESSING P¡IRCENT ,I\N]) CARCASS GR.i$ES OF 16 I^I¡:NKS OLD TURKEY POULTS

Rati on
Treatrrren'f; îrÍann fl'r-ns q i nø nor-n cnt

flgqfrv+f¡h-¡1:-.--::_.j.., Mean cå.rca-ss scoresa

lJaù4J

Soybean oile 5%.
So¡rb6rrl oile LOJio

Qrrnf 'l 
^Ì^râF ni I /,q^DWrr¿vvvu¿ vLLg )/u ,

Sunf.l oi',¡er oil, IOT,

Rapeseed- oil, 57; .

Rapeseeo oil, LO%

Animal fallowu 5lå ,
Animal ballow, LO%

76 "23

78 "7I
(o "Y2

77 "20
7lt-" 6r

| | @ /L

77 "96

75,65
78"16

rLT r^ .lU

+a1
î J-ø )
Ã 0"2
-È^¿å U.)
*nnr'v èv)

TAH

*nrr

,+

BT,5o t
87 "50 +
88"75 3

Q¡ r'^ +o¿e2v îñ/ ¡/ +
CJo. ¿, Ë

87 "50 i
90 "00 ã

86.25 +
90 "00 ã

,1-
- rw1ø2

-f

L.2
¡r'

!"2

2"5

)ø |

lø2

Æ 

--:1:=.-:-ff-.---#"..Ë..¡.::ffi=
tTl1" carcass srade were calculated as fol-lou¡s: A+ = l-00; A = 90; A- = Bo; and B+ = 70"

bFigrr""" preceed-ed ny t sign are standarcl errorsô

LJ
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bet,ween ration treatmonts r'¡itn respect to dressing percent

and carcass grades.

Effect of added dietary fat on tissuo fat and on i,he

iocline nu¡rbers of abdominal adipose tissue are skrown in

Table XV" Sources or levels of dietary fat hrad rio signif icant

effect on the percent fa'b present in the Pectoral-is minor and

Gastrocnemius muscles " Tne iocline nurnber of ad-ipose tissue

taken from poults ab 16 weeks oÍ' age generally reflected that

of the d.ietary' fat, Tile iodine nundrer of tissues frorn pou-l'bs

consu-ming animal tallow was significant,ly l-ower tkran i;hat of

tissue froni poul-bs fed the basal ration" In contrast, f eeding

vogei;ablo oils caused. a significant increase in iodine number"

Tne fact th.at the iodine number of adipose tissue of'poults

receiving a particular vegetarole oil at the lO% level were

signi.ficantly rrigher than that of poults receiving only 5"Á

of Nhe same oilu illustrates 'i;he marked. effect that the

type anci level- of dieiary fat ha-d on ca.rcass fat'

Fatty acid corlrposition of laL sources used in rations

and. abclominal adipose tissue oÍ 16 weeks old turkey poults

is si':.own in Table XVI" The data presented sirow that in

comparison with the ad.ipose tissue of poults receiving the

basal ration, adipose ì;issue of poults receiving animal-

tall-ow reflected the rel-atively high stearic and ol-eic acid

(CfB anci C1g.1) content and the low linoleic acid. and linolenic



TABLE XV

EFF.ECT OT. ADDED DT¡JTARY FATA OI.] TISSUE iT./IT Ai\ID OI\ TI-IB TODIN¡] Vi\LU:ES OF

ABDOMI\IAL ADII'OS.'! TISSUE OF 16 I\IETJK-OLÐ TURIG]YS

æffi*#*-,æË.:'''.."%

^"/^
Lo% ro%Ration

Treatments
5% Lo%
Animal Animal Basal
TaIl-ow Tall-ow Oil- 0i1 0i1 0it-

\"/¡ Lo% 5%
Ra-pe Rape sunf lovrer soybea"n so¡rbean sunfl-ower

Uf-L 0il

Gas troc anemiou-s 1-

r,ruscle, 7'o f ¿¡"t 2 '\3:ii.tãu")' !-l]):
)øltZ )+"66 4" B3 0

)r( 
"l-r 7

("8 ("6 .1
r'l

IA
L- t/a

( ,66

-ì oo
\ øLll

3 "59(,Lr6
4"94(.40)

Pec'Lor:al.i$
minor Í1uscle,
% 

.gat (wtean)

lv1ean Iodine
I{umbers

1.-

¿"22
( "62)c

3"28 2.1-tB 2"1+o 2"70 2"68
("27) (,25) ("58) (r77) (,Q?-)

71,It 76 "B 92"5 97 "5 105.1
(..50) (.70) ("60) ( 'to) (3'[5)

2"r9 z"lJT
( "17) ( ,05

^o 
ê7LJ

¿ rn\C
\ 6 JV,,

108.0
(,90)

rj-3,7
( "10)

118,0
(.50)

aDi"tary fat sources hacL the follor^iing; iocline numbers; animal- tal-Ior¡ 5t"87; rapeseed oil-
IIl .2l\ soybean oil- 131+'78; and sunflower oil 140,70"

b4tt means not underscorecl by tne sanle line å.r-e significantly oifferent at P<0.05

"Figo""s in paï'en-[heses are standard erjrorsé
-t-
H



TABL]I XVI

FATTY ACID COP]POSITTO}T OF FAT SOUIìC,NS US.ED II{ RI\T]O}TS /\}]D AB,DO}"IINAL ADIPOS¡] TISST,.E

OF 16-I¡IUEK OLD 'I'URKEY POULTS

cr[ cr6 ttu,t cr8 tt8,t ct8:e ct8:3 c20,1 oz2rl

Fat source added to

Animal tallor'¡
Sni¡haE¡n ni l
Sunflower seed- oil
Rapes eed oi-l-

m- l-i n'nI A UtV¡¡

" 
1)

J o +L 30,63 )+.26
1O,72

7"BB
3 "87

// t 
^ 

I ^tY "ro +¿,4)
5 "o3 26. Bo 50 "7Lj.fB 20"76 óB.tB
2 ,2L 2L+.99 21- ,58

L 2t,uo l¿l

O -ì ? ]n '7-7 )7 lrtr,/øL)¿vollLIè+)

Ration Treatments

Basal- (no added fat)

Anirnal- taIlow, 5%

Anirnat i;al[ow, LO%

Soybean oil, 5%

Soybean oilu LO%

Sunfloi^¡or seed oilu

Sunflower seed oil,

Rapeseed oil, 5ú

Rapeseed oil, LOf,

'Fättf-äc 
l¿Í"" conrposî'tîõn - of-ãËãömïàäI" äõfþos e-T,îé süã

( percentage of total metiryl esters )

5%

ra/"

r"70
( "16)r))a
("09)

( "03)I .91
( 1,01 )
O"28
(.00)
1"09
\ "¿J)0"34
("og)
0.63
(,10)
UøJO
(.10)

g "28( "68)L2,58
(.0ó)

IIoJO
("0[)
B.80

(L "32)(oR
(.i+6)
7 "3+(,66)
5 "\5("15)
4. O)
( "52)
I " OlJ.
( "92)

25 "5O 5 "rL( .50) ( .50 )
/ 

^ ^ -l¿J *O0 ). {4
(1"37) (,23)
20 ,7O 3, BB
(,98) (.43)

LB "75 2"r5
(2"72)(1"09)
L2,97 0 "37( .17) (.07)
1P dn - a/J.2") ( t")o

( "L51 1"21+)rr.l5 o ,76
(."\5 ) ('eo)

L3"20 O "93("25) ("51+)
B " 34 0.63
(.9I1) ( "32)

36,43 2A"63 t"29
( .7[) ( "L2¡ ( "29)

39 ,5o 18 "50 o .oo("5o) ("h6) (.oo)
46 .90 13 "77 1 .Oil(1.68) (-11) (,ll-o)
3L.5r 33 "96 2,9r
( 3"91) (7"81)( 2"25)
29 "68 l+6,6[ l+"20
("BI+) (L"72) ( "32)22"30 50 "93 r "39("35) (3.18)(1,01)

23,51t- 57 "26 1.h9
("1+5) ("48) ("33)

35 "29 2)+"36 2"73
(.48) (3"10)(1,16)

^ / ^/ ^l I 
^-JO,¿O ¿+.t ( +"¿((r.oB) ( ,89)(1.57)

T

H t,'l
-r.*-/ or \
o I'o/ o.+ /

o7Q
\4" t2l
_LJ 

" 
Õl_

t ^ Or\
\ loo ( )

fFig',r""* in parenthesis are stand-ard- errors"
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aciiì- (C. o ¡ âr.Á ñ ^ ^\ anniç11N of this fa'r, Sot,.rce" Inclusion' JU:¿ '* "1ö;¡' 
vv¡¡'r

of LO/" soybean oil or IOi,; sunflohler oil in the ration causecl

a rnarked- d.ecre¿,se i-n l,he palrrtitic ancl palmitoleic acid

(arO and Cl6: l) fractions oí ad.ipose tissue with a sirrrull-,aneous

increase in bhe linoleic acici fraction" Thre presence of sub-

stantial portions of eicosenoic (C20:l) ano. eruci-c acid. (CZZr;_)

in adipose tissue of poults receiving dietary- rapeseed oil ís

furt¡rer evid.ence for an apparent direct-, depos j-iion oi' some

unal-f ered dietary Í'atty acicis in body- f at stores.



DISCUSSIOi\T

In general, thre addition of animal tallow, soybean

oil- or sunflower oil to a low-fat ration stimulated we5-gb.t

-.-in ^n¡r -imn-nr¡y6çf efficiency of f eed utilization of turkey¿iaJ¡.1 @¡rs r¿r¡Pr \

poults as compared to tire basal (low-fat) ra.tion" The ration

contaj-ning, I0'Á of soybean oil- was an e;.ception to tne above

so far as weight gain was concerned" Tiris rabion si¿nificantly

i rr'nr"nrrad pf f i n- i ennrr o i 'Îe¿='d- uiil izaiion but d.id not increa.s elfr¡ya v v vu v¿r rvf v¡ruJ 
"- 

r vvv

weigoi; ¿;aJ.n over tiiai obl,aineci by feeding l;hre basal- rabj-on,

Increased wei6nt gain and iinproved f eed eff iciency ctue

io feeding rations containing soybean oil to cr.Lickens \^¡ere

reported by Pepper: ql al (1953)¡ Yacowitz (L953), Carver et

"*f 0,952) and Dani -g! .1} (1959)" In tkre present stuclyo soybean

oil wiren used at Sfa of 'bÌ:e raiionu stimi-rla'bed growth of poults

Sl-i fintlV and õ-.'-- -'+r;^--+'ì-- imnr.nrrcd pff ìni ann¡r nf f oer]ùfórrIf,rç4!trrJJ/ IirrPf vvvu sf,!49¿ç!¡vJ v¿ açer

utiliza'bion, ra-'i;ion metabol-izable ener:gy and- retention of

dietary nitrogen, -vihen us ed at tiris l-evel" s oybean oil-

apneared to elicit the same response as cricl, animal tallow

and- sunflo;ver oil" However, ttl.e ration coii-bainin¿a lOtá soybean

oil failed to stj-rnulate wei¿;ht, gain even tirough this ration

treatment sÍgni.lÌicantly improved efficiency of feed utiliza-
ti-onu raNion metabo.l-izabl-e energy anci nitrogen retention"

The explana'bion :lor this effect of LO% soybean oi} as
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compared to 5% soybean oil, or animal tallow and sunflower

oil is appareni frorn tl:e feed consumption cl,ata, Poults fed
- ^,¿fhe 1076 soybean oil ration consu-med s ignif icantly l-ess f eed.

hi¡r.nrrrlh 1Á '.,a214s of age ilran d.icl poults fed. the basal-, 5/"vvv\

sowkresn oi'l , or the ani-mal- ta]lor^¡ and sunflower oi]. rations,

Th.erefore, even though lOf so-vbean oil markedly improved

feed efficiency, ration metabofizable energy and nii;rogen

rebeniion as compared to the basal- ration, a depression in

feed intake prevented a growth stimulaiion similar to that

observed when fne 5% soybean oi} ration was fed,

The factor conbained in soybean oil whic-Lr may have

clepressed feed consr-rmption rvhen this fat source was used at

LO% of the ration is not aoparent" The ratj-on metabol-izable

energy daia indicaie that soybean oi1 contains approximately

ì;he same arnount of metabolizable energy as anirrml- talfow and

sunflower oil-" Tlius, ihe total enel.gy content of this
particular rabion does not appear Ì;o have been the f actor

lirniting feed intake"

The fact that rations containing 5'/" or IO/" soybean

oil possessed essentiall;r the same metabolizable energy as

rations containing t.ne same respec'bive l-evels of animal_

-bal}ow or sunflower oil- ill-ustrates a di-fference between the

response of ctiickens and iurkeys" Sibbald et aI_ (fç6f ) and

Sell- and I{odgson (fç62) reported ihat soybean oil was consicLerably
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h.i,qh.e.n in metabolizabl-e enez'gy for chickens than was animal-

tall-ow" As reported herein, poults failed io respond to

dietary soybean oil in thris manner"

The stimul-ation of weight gain induced by the inclusion

or 5r/" or IOfl anirna.! tallot^r in ihe ration was of similar

magnitude and was consistent over the entire experimen-bal-

periori." Biely and March (I95tl-), Aitken et ?L (1951+) and-

Sel-t ano Hoclgson (1962) reporteo ttra'b chicks receiving

rations containing animal tallow greT¡I significantly faster

ancl rnore efficientlv tnan those fed a lorE-fat ration. Similar

obser.vationsrhiere reported by Sunde (1951+) whren turkey poults
r,7ôÞô -l-l¡a avna¡i¡lgnlal animal_S "uvvf v

Concurrent witir j-nc:neased weight gain and improved

efflciency of feed utilization o'bserved in tnis study, due to

-Ãrtri¡¡ -niznn-r tallow to bkre ration- was a signif icani increase4UUtar{:l arll¡,¡4r ué!-Lvuv uv r/¿rç 
,

in ration metabolizabl-e energy and an increase in retention

of d-ietary ni-trogen" Tnese observations together wit.rr t]:e

fact that feed- consumption by pouli;s fed anirnal 'ballow was

not signif icantly different -ilrom that of 'oasal-fed poults,

il-lus-unates that anirnal tallow stimul-ated weight gain by

increasing tire utilizat ion of' dietary energy ano nibrogen

í'a-a '¡nar:ìr.n{-ir¡r vr yr vs*v -, " e purÐoses o

The incl-usion of 5 or LOd,á of sunflower oil in the

ration exerted an effeci essentially parallel to triat of
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animal ta]l-oio, Sunflohrer oil s'biroulated wei-girt gain slighrtly,
imnror¡cd eff i¡ i a-n- ¡f' faaÄ rrr-ì'ì "ì.,-+ j ^ñ f atiOn metAbOliZal¡1erfrf}/r vvvu v¿r Jv¿vr¡v.) vr tv9q qvtLLLa r¡+vrlg

ener'øv- enrJ r-etention of dietnT'rr ni t,i.orren siEnif icåntlv wirif e

exerting liftl-e influence o.n feed consumption" Thus. even

though tne stimulaiion of weight gain by sunflower oil was

not as great as thal iry anirnal iallor^r, boi;h fab sources appear

to el-icit a sirnil-ar responseê Sefl- and Hodgson (1962) also

observed a sirnilarity be-r,ween anirlal- tallow and sunflower

oil w¡ren included in broilôr rations in l,erms of wei¿;ht gain

stimulabion, efficiency of feeC util-ization and r"ation

rnetabilizable energ)i con'reni,

Tire addition of rapeseecl oil- to the ration ciepressed

weight ¿ain trrougirout iire experiment as compared to the basal-

ration. The magnitud-e of growti-r depression was directly
rel-ated to the rapeseed oil con'bent of the ration, at ilre

end of 16 r+eeks, 5% and LOf6 ra.peseed oil depressed. weigÌrt

gain by O"55 ano. f .0! pounds per bircls, respectively"
The comparaiive ratj_on metabolizabt-e energy d.ata

indicat,e i-,hat tne o.ietary energi¡ supplied by rapeseed oif
was as avail-able to poults a-s trÌa-L energy supplied by oi;her

fa'i; sources, rn addìtion, 5f( and, Loúf rapeseed oir signi-
ficantl;y iniproved. efi'iciency of feed utir-irzaüon and l-oi%

rapeseed oil- also signifícantly increased. pe::cen-r, nitrogen
retenÈion. As was the case wibh the ration containinp- Lofl
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soybean oile the influence of ra.peseed oil on weigiit gain is

obvious frorn the feed consumption cÌ¿ita. Pou-l-bs consuming

ratj-ons contaj-nint 5íá or LUfi ra,peseed oiI consumed signiÍ'icantly
Iess f eed ihan did poults f ed tire basa.l ration"

Beare gJ .LL (1957),(1958) and (L959) o'oserved tnai, tiie

acicìition oi' rapeseed oil to r¿Ltions markedly depresseoL grow'bh

ancì. feed inì;ake of' ra.ts, and iile degree of clepress j-on was

directly relatect to tfie level- of' rapeseed oil- in trre ration"
Trrornasson (L95t) hacL previousli postulated tnai; -r,ire orowtn

inni'oi-uing eff'ecb of rapeseect oil was -i,he resu"lt of impaired

aÐÐe tii;e "

In subsequent investiga.tions, Reare St a_| (f959)

sirowed iirat erucic acidu a major consiii;uent oÍ' rapeseecl oilo
na)f be 'üÌie faci-,or depressing. f'eed intake" They f ound. tirat

feeci. intake was irçaired ano wei-g-hrt gain decreased when ethyl

eructate was added to ral rations" Tnis evj-cience sugprested a

direc b i-nfluence oí eruc ic ac id on f eed inì;ake " However, recentlyu
Beare et al (fç03) reported bliat tlie cTr.aracteristic effects of
rapeseed oil on feeo- ini¿rke anci grornitir. of rats coulcl b e attributed

to the relatively small o,uantity o.i palrriitic acici coniained

irrerein togetirer r,vitn a relabivel; Triglr l-evel of erucic acici."

These researchers ì^rere able to at]eviate mos-b of the growth

depressing erfect of rapeseed oil on rats by' including a
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sorlrce of palmitic acicl (palm oil) in 'bhe ration"
T-he ot¡servation in the current study that rapeseed. oi]

depressed growth of turkey poults is in clisagreeroent witir Ntrat

of Sel l and Hodgson (L962) ancl Tsang "g*!- -*L Q96Z) " These

workers reported no deirimenial- effects of dietary rapeseed.

oil on broiler chick performancoo selr and l{odgson (tg6z)

found rapeseed oil- to be as eff'ecij-ve as soybean oir- and-

sunflot'ler oit in promoting r^reight gain and irnproving ef-Íiciency
of feed utilization" Demonstration of such a species

dirference between turkeys ancl chickens is not surprising no::

unique' Turkeys and chickens cliffer consicLerably in r.esponse

to various nutr.ients and nutrienb levels"
No sig;nificant effects of dietary soybean oilu anima]

balloiv, sunflower oil- or rapeseed oil on serum chol_esterol_

concentration were observecL, irrespective of ihe 1evel of
dietary f at source used . I4ir-r.er qt ql (1962), us ing , cockerelsu
reported that l-ard or corn oil_ supplementation of a low fat
ration had li-ttle influence on serum cl-ol-esterol concentration,
converselyu lrfarcn ancr BieJ-y (a959) presented clata sirowing that
the addi'bion of anima] ta"lrow to cnick rations significantly
increased serum cholesterof. fn general. dietary fat sources
r:Ìave been shown not to grea-tly affect serurn chotesterol l-evel-
of growing cirickens but c1o al-ter sel?um cholesterol concentration
of ao.r-rl-t cnickens (Daghir, 1960)_", ,Evidently, . ., j:



5a

basecr on clata of the cu::rent stud;r, growing turkeysu like

growing clrickens, do not respond appreciably to variou.s dietary

fat sources so far as serum cholesterol concentration is concerned-'

I{cNally (195[) reporiecl t]:at the fat content of edible

rneat from l-2 week:o.l-d cockerels i.ncreased in d.ireet proportion

to tkre fat content of 'bhe d.iet, Newell- e*g-Lf* (l-956) observed

thab maximum fat deposi-t,ion in broil-er carcasses occurred

wiren rat,ions contai-ning 10 Lo L5it, Íat were fed" l,litler gå ql
(f962) have presenied data s.nov,ring tnat tne addition of' corn

oÍ-l- or l-ard to the ration signif icantly increased. the fat
content of the breast and tirigh muscle o.f broil-ers. In the

current study, thre fat content of thigir (Gastrocneroius ) or

breast ( pectoralis minor) muscle of poults 1ó weeks of age

was not appreciably altered by clietary animal- tal1ow, soy'oean

oil, sunflower oil or rapeseed- oil-" The d-iscrepancy between

the resul'bs reported herein and. those r.eported in regard. to

muscle fat of ciricks could be due to the relative rnaturit;y of

the e;tperimental stock being compared" The chick data was

gathered from stuclies utilizing chicks wirich havo neared the

ena of the rapio- growing period and, at tLis tirne, fat
deposition will normally occur mope readily and can be inf-ì-uenced

more easily by die.bary fat intake, rn con'brast" the poults in
tilis investigation irao. not reached a refative siage of maturity
wlrere adipose tissue deposiiion proceeds at an accolerated.
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rate" Evid.ently a majority of the d.ietary fat sources r¡Ias

being utilized- for energy purposes" Tkrerefore the fat sources

had little influence on muscle fat Ceposition up to the tirne

th.e experiment iuas 'berminated.

In general, fatty acid composition and iodine nurnber

o-f carcass aoipose tiss'ue reflected tirat of the dietary fat,

particulatly idnen a 10/6 l-evel- of tne fat source was used"

Cruickshank (1934) ; Aclamson gt gl (1961-) ano Rogler and-

Ca-rrícr (1961) reported- .bhat, the clegree o-f saturation of

dietary -fat had a markecl influence on tìre iodine nurnber of

ihe resul-iing carcass aclipose tissue of chickens ancl turkeysq

Feigenbaum and Fj-sner (1959) utilizÍng al-kaline isomerization

and Sel-] and Hodgson (tgAZ) using gas clrromatograpÌryobserved

that the fatty acid composition of carcass fat of chickens

was directly related to tlre fatty acid composition of the

¡lia{--ø-' f-+u¿vuqrJ ¿quo

In the present study, dieta,ry anirrral tallow caused"

little change in fatty acid c omposition of carcass adipose

tissue as compared to adipose tissue of basal-fed. poults"
Tlrere was only a slight increase in stearie (crg) ano. ol-eie
| ¡ ,, I ^^;;l ^\ul{J:1J acrcls" rn contrastu feeding soybean oil- or sunflower
oil nrarkeci.ly increaseo the l-inoleic (crg;e) content of carcass

fat and fhere hras a concurrent d.ecrease in the palmitic (c16),

stearic (cr8) and oleíc (cr6:r) acid lracti-ons" The most
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conclusive eviclence of c1i¡ect deposition of dietary f'atty

acic-s in carcass fat is i;he fact that feeding rapeseed oil

resulted in tne occurrence of' su'cstantial quantitj-es of

^'î^^^^'^^'i^ /^-^-', ) and erucic (C"""'' ) acids in carcass\:,ruvùuflvJu \t|v;_t_. ' ¿-c_;)-,

adipose t i-sst-1e, Carcasses of rapeseecL oil--fed poults I/i'ere

tire only ones i,'riT.icfi- contained- measurable quantiti-es of these

two fatt.y' acids,



SUIV:]]YARY AND CONCLUSION

An eval-uation of the influence of dietary soybean oil,

sunfl-o'¡er oil, rapeseecì oil and animal- tall-ow on weigfrt gains,

feed efficiency, metabolizable energy content of rati-onsu fat
aeposition in tne rmiscl-o t issues, and related characteristics
of turkey poults Ìras been presented,

Under the condiì;ions of tkrese i-nvestieations the

following observations t^Iere made.

1" The addition of animal tallown soybean oil or suriflower

oil to a low-fat ra-tion stirnul-ated- weight gain and irnproved

efficiency of feed utilization" The rai,iorì containing fO%

soybean oil r+as.i;he only exception to the above so far. as

weight gain was concerned but this ration significantly
improved eff icíency of feed utilizatj_on.

2" The addition of' r.apeseed oil- to 'cLre ratj-on d,epressed

weigtrt gain t-hrrougirout the experiment as comparod. to ihe

basal (low-fat) ration" The rnagnj-tude of growth depression

hias directly relatecl to thre rapeseed. oil_ con'ben.ì; of the

ration" TÌre comparative ra-bion metaboli-zable energy d.ata

indicate that the clietary energy supplied by rapeseed oil
r^ias as avail-abLe to poulbs a.s energy supplied- by otirer
fat sources o poults consuming rations containíng 5% or
rolÅ rapeseed oil consumeci. significantly l-ess feed_ .bhan

dicl poults fed tne basal ration" Depressed- weight ga.ins
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by poutts fed rapeseed oil rations i^Ias apparently due

to d"ecreased feed. consurnption"

3" i\o signiÍ'icant effects of dieùary soybean oil, animal

tallow, stmflower oil or rapeseed oil on serum clrolesterol
concentration were observed. ircespective of tne fevel of

dietary fat source used"

h-, There was no significant difference between ra'bion treat*

ments i^iith respect to dressing percent and. carcass grades.

5" The fat content of thigÌi (Castrocneroius ) or breast

(pecto::al-is minor) muscle of poults 16 weeks of age was

not appreciably al-tered by dietary animal talloirir soy'oean

oil, sr;nfl-or^rer oil or rapeseed oil-"

6, FatÌ;y acid cotnposition and- iodine nurnber of carcass

adi-pose tissue r.efl-ected that of the d.ietary fatu
parbicularly wnen a lo/" rever of' the fat sou:'ce was used-,

-l " Tire results of tne present sì;ucly inoicate that the

coniposition of the dietary fat may be an important
consideration Ín i;he prociuction of turkey carcasses for
human consumption. Changes in the physical characieristics
of carcass rab which may infruence cooking loss and_ tkre

development oÍ' off'-flavors are factors that reouire
further s ì;u<ly 

"
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Ta.ble 1

Comnara'bive Effects 0f DÍetary Fat On Weighi Gains

luiean lnJeiEht Gain
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Tab1e 2

rìnw^o¡¿Niys Effects Of Dietary Fats 0n Efficiency 0f Feed Util-izationv vrlrvql

Feed per Gain
J+ Weeks 6 Weeks B v'ieeks
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Treatment 2 Weeks 12 l¡ieeks 16 t¡¡eeks
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Tabl-e l
Analysis 0f I/ariance 0f

Feed- Efficiency At

Source o-f
Variation

Blocks

Treatment

Error

To bal

Degroes of
Freedom

2

,a

¿o

Í,r1ei o'ht Gains And
2 ìnlocks ôf Aøe

Á'lt

-:i Statis'i;icaIly
-)i-)i Staiistically

lviean Squares
rdeigll_t Gqinq

? A'l '7
,)v_¿ø I

I | ¡1U 2:,4,1'<
Llv / ø u.r.\

108.2

, ^ / ^ ^¿s r_gn].l ]-canr ar f \u "uÞ

significant at P<0"01

f''eeo "i!I f l-c] ency

0 ,0 2þi

^ ^1îr.r,V oVJJi;i.-

0 "00If



Table h

Analysis 0f Variance Of 'rdeight Gains Ano.
Feed Efficiency At I¡ rfeðt<s Of Age

._-.-.** :;:;--r-:.-J ^-'-*--',:::;:.:::.ä::.æä=:Ë=Ê==6+%

Source of Degrees of lvlean Squaresf7^-^-: r !

-âBr.oc.L<s* 2 2580.5

Treatmen'bs B ZBOI. B_:i_;i

Flruor 16 27ñ R

To1;al- 26

,'.*_æ:_,-î.-:
-rî-)i Statis bical_ly signj_f icant at p <0.01
a l4ean squares for trea-r,ment not significani at p<o,o_5

rgnr Galns Fe

0.01

0 .Oi¡-;i-;i

0 " 00If



Source of
Variation

¿
'1 a0 -Le 5

Analvsis 0f Varia,nce 0f
Feecl Eíficiency At 6

Blocks

Treatments

Ê'?. ?l tt r.

Toia].

Degrees of
Freedom

ii Statistically
-)i-)í S'batistically

2

,a

tn

¿a

66

Weighi Gains And
Weeks 0f Age

t¡ieieht Gains

3\53 ^3

37I6L,2-)i¿<-

lL77[" B

significant at P<0,05

significant at P<0"01

Mean Squares
Feed ilff ic iency

0 "001

0 "029-:i

0"008



Source of
Varianc e

Table b

Analysi-s 0f Variance 0f 1¡Ieignt Gains And
Feeo. Efficiency At B h/eoks Of Age

Blocks

Treatmeni;s

Elrror

To t;al

Degrees of
Freed-om

'l

1'rl

;l-ìt- Statistically signií'icant at P<0"01

v,

Mean
i¡leight Gains

O,Zol->i'>i

0"031

Squares
Feed 'titf'f ;ni annrr!! ! !v¿ v¡¡v-y

rì nrÉ
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0"006



Table 7

Analysis 0f Varj-ance 0f f,{'eight Gains And
Feed Eff iciency At l-2 VJeeks 0f Age

Source of
Variation

Blocks

Treatments

Error

To i;al

Degrees of
Freedom

IJ

o

H

Jt

-;i Statistically significani; at P<0"01-

6B
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o "o27
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Squares
Feed Efficiency
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Table ö

Analwsis Of Variance 0f l,'ieight Gain And¡.¡¡4rJ u -LU

Foed Efficiencv At 16 Weeks 0f /rge
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Table 9

Analysis 0f Variance 0f Metabol.izable Energy And Nitrogen
Retention 0f Rations Containing Different Fat Sources As

Dotermined lr,lith Turkey Poults From 5 To 6 t'rleeks
0f AEe

Source of
Variation

Blocks

Treatments

Err"ors

To bal

Degrees of
Freedom
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Be t,ention
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Table l-0

Analysis 0f Variance l'or Ether Extracts 0f Pectoralis i{inor
And- Gas i;rocnirnius Muscl-es

Sourc e o-C

Varia bion

Blocks
l^

Treaùrnents"

Error
,f o Eal

Tlacnaao nfr/vÉ¿ vvu
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Analysis 0f Variance

Source of Degree of Fneed-om
Variation b lrieeks 1? "-"dl-6 Weeks

Blocks

Treatmentsb

llrror
To bal

Table l-1

On Blood Serum Cholesterol ÃE 6s 12 And
l-6 lveeks 0f Age

a and. b 3 VLean squares not signif icant at P <0"05
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B
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lulean Square
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Table l-2

Analysis 0f Variance 0f Tire Transformed
Dressecl -tirleight ltnd Carcass Grades As

Live |lveigirt

Source of Degree of
Variation Freedoni
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Treatneni;sb

llrror

f oi;al
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I

B

B

.'7 a

Dressed tnleieiat Carcass Grades
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Tvrean squares not significant at P< 0"05
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Table L3

Analysi-s 0f Variance On The lodine Val-ues Of Aboominal Ad.ipose
T is sue

Source of
ii ar ia ti on
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Error
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