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Comparative Dietary Value of Soybean 0il, Sunflower 0il,
Rapeseed 0il And Animal Tallow For Turkey Poults
by

Shyam Kumar Joshi
ABSTRACT

The effect of including soybean oil, sunflower oil,
rapeseed oil or animal tallow in turkey poult rations was
studied. These fat sources were tested at 5% and 10% of
the ration. Male Broad Breasted Bronze poults were used
in this study. Tach experimental ration was assigned to 3
experimental pens according to a randomized block designe
Each experimental pen contained 11 poults. AT 5 weeks of
age, all poults on eacn of the nine treatments were pooled
togebtiner and were reassigned to 18 floor pens; thus each
trestment was applled to two experimental pens. Feed and
water were supplied ad libitium. The experiment was
terminated wrnen the poults were 16 weeks of age. The
following criteria were used to compare the effects of
dietary soybean oil, sunflower 0il, rapeseed oil and animal
tallow on fthe performance of turkey poults: growbh rate,
efficiency of feed utilization, metabolizable energy content
of rations and fat deposition in the muscle tissue ol the

carcasss
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Data collected indicate that the addition of soybean
oil, sunflower oil or animal tallow to a low fat ration stimulsted
weight gain and improved efficliency of feed utilization. The
ration containing 10% soybean oil was the only exception to
the above so far as weight gain was concerned but this retion
significantly improved efficiency of feed utilization.

The addition of rapeseed oil to the ration depressed
welght gain throughout the experiment as compared to the
basal (low-fat) ration. The magnitude of growth depression
was directly related to the rapeseed oil content of the
ration., The comparative ration metabolizable energy data
indicate that the dietary energy supplied by rapeseed oil
was as available to poults as energy supplied by other fat
gsources. Poults consuming rations containing 5% or 10%
rapeseed 0il consumed significantly less feed than did
poults fed the basal ration. Depressed weight gains by
poults on rapeseed oll rations was apparently due to decreased
feed consumption.

No significant effects of dietary soybean oil, animal
tallow, sunflower oil or rapeseed o0il on serum cholesterol
concentration were observed, irrespective of the level of
dietary fat source used,

The fat content of thigh (Gastrocnemius). or breast

(Pectorslis minor) muscle of poults, 16 weeks of age,was not
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appreciably altered by dietary animal tallow, soybean oil,
sunflower oil or rapeseed oil.

Fatty acid composition and iodine number of carcass

adipose tissue reflected that of the dietary fat, particularly

when a 10% level of the fat source was used,



INTRODUCTION

Nutritionally there has never been any reason to
gquestion the merit of fat as an ingredient in the food of
man and animals. Fats are the richest sources of energy
provided by animal or vegetable products. Weight for weight
they supply 2.25 times as much energy as carbohydrate and
proteins. |

Until recently, it was commonly believed that poultry
had a low tolerance for fat. Therefore, no particular
consideration was given td use fats as a feed supplement.
About a decade ago a surplus of fats on the world market
made fats économically feasible as a source of energy for
poulbry. This initiated intensive research on the use of
fats in poultry rations.

Stimulation of chick growth by supplementing rations
withh various added dietary sources of fat has been demonstrated
by many workers. However, little information is available
concerning the influence of various dietary sources of fat
on the performance of turkey poults,

The main objective of the research here reported was
to compare the effects of dietary soybean oil, sunflower oil,
rapeseed o0il and animal tallow on the performance of turkey
poults. Growth rate, efficiency of feed utilization,

metabolizable energy content of poult rations and fat
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deposition in the muscle tissues of the carcass were the primary
criteria used in the study. Observations on related character-
istics which might yield additional information on the effects

of these fat sources were also made.



REVIEW OF LITERATURE

The supplementation of fat in the diet of growing
chicks has been shown to have deleterious effects in some
cases and beneficial effects in others. One of the first
indications of the possible detrimental effect of excessive
fat in chick rations was reported by Vermeuln (1932).
Henderson et al (1940) showed that soybean 0il was detrimental
to chick growth, when added at levels higher than 10 per cente
Yacowitz (1953) reported that whereas 2 1/2 to 5 percent
supplemental fat improved growth, higher levels, 10 to 25
percent, exerted an adverse influence on growth.

Scott et al (194L7) reported that a high energy dief®
for growiﬁg chickens out performed rations of lower energy
content. Siedler et al (1953) reported thet chicks fed added
fat grew at a rate similar to that of the chicks fed a low-
fat ration. Food and caloric efficiency data indicated tnat
fat added to the basal ration at the 2 and L percent level
was efficiently utilized but was not completely utilized
when added at the 8 percent level,

Biely and March (195l) recognized that the response
to supplemental fat was influenced by the composition of
the basal diets. The addition of fat to low protein diets

depressed growth rate and feed efficiency, whereas, the
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addition of fat to high protein diets stimulated growth and
improved efficiency of feed utilization. With chicks, they
found that the addition of 5 to 7.5 percent fat to a 19
percent protein diet depressed growth and feed efficilency,
but when fat was added to a 2l percent protein diet, growth
was unaffected or stimulated, and feed efficiency was ilmproved.
Broad Breasted Bronze poults consuming a 28 percent protein
ration with added fat grew faster and utilized feed more
efficiently than did poults consuming a diet containing only
20 percent protein and added fat. 1In both chick and poult
rations, the addition of fat was advantageous when relative-
1y high levels of protein were fed., These results were
later confirmed by Scott et al (1955) and Waibel et al (1955).

Donaldson et al (1955) and Leong et al (1955) reported
that the ratio of the productive energy to the protein content
in the ration affected growth rate and feed efficiency and
that supplemental fat tended to impair growth by widening the
calorie to protein ratio. Donaldson et al (1957) concluded
that the poor performance of high fat rations used in the
past resulted primarily because of a failure to provide
sufficient amino acids, and perhaps other essential nutrients,
required in the higher energy rations.

Donaldson et al (1957) used chick starting rations

containing up to 33.8 percent fat without depressing growbi.
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In some cases, rations containing 30 percent fat actually
supported more rapid growth than was obtained with rations
containing lower levels of fat. Less feed was required per
unit of gain when fat was added. This is in agreement with

the work of Combs et al (1955 and 1956). The hign fat

ration (33.8%) seemed to retard growth up to 3 weeks apparently
due to the physical btexture of the ration which interfered
with the feed consumption. After 3 weeks, however, the chicks
grew normally.

Rand (1958) reported that,when chicks were fed iso-
nitrogenous-isocaloric diets, the substitution of fat calories
for glucose calories resulted in improved weight gains and
greater protein and energy utilization. Highly significant
improvements in growth were noted even though the calorie to

protein ratios were constant.

Soybeén 0il

Henderson et al (1940) fed soybean oii to White Leghorn
chicks at levels of 0,2,l,8---22 percent of the total ration.
The mean weight of chicks at eight weeks of age did not vary
significantly until fat reached the 10% level, after which
chick weight decreased progressively with each increment
increase in fat content of the ration.

Sunde (1953) reported that early work indicated that

sucrose increased the early growth rate of the chicks. In



order to de{ermine whether thls stimulation was due to

energy or to changes in the texture of the feed, soybean oil
was substituted iso-cslorically for 5 and 10 percent sucrose,
These experiments failed to show that sucrose stimulated

growthh although feed elficiency appeared to be improved
slightly. Added soybean oil improved feed efficiency and
stimulated growth. The latter results are in general agreement
with those of Slinger et al (1953); Yacowitz (1953) and

Carver et al (1952).

Dam et al (1959) supplemented chick diets with 7.5
percent soybean oil in such a way as to maintain a constant
energy to protein ratio. Inclusion of soybean oil in the
ration increased growth significantly and also improved feed
efficiency. These workers also compared soybean oil, cotton-
seed o0il, peanut oil, lard, hydrogenated cottonseed oil and
corn olil for their growth promoting propertises. Results
obtained showed that all of the non-hydrogenated vegetable
oils were approximately equally effective in promoting chick
growthh and improving feed efficiency, while the hydrogenated
vegetable oll was much less effective. The growth differences
between the nonhydrogenated vegetable oils and lard were also
found to be significantly different. It appeared that the
nutritional value of non-hydrogenated oil was markedly reduced

in the process of hydrogenation,



Animal Tallow

Schweigert et al (1953) reported an improvement in
growth and feed utilization of cnicks wihen 2 to 8 percent
animal tellow was added to a low fat diet. Sunde (195l)
fed chicks and turkey poults rations containing 2.2 to 5.0
percent white grease, prime tallow or soybean oil. He
reported no consistent improvement in growth with chicks,
but growth of turkey poults was slightly improved by feeding
prime tallow in the ration. Feed conversion was improved
when the various level of fats were fed to elther chicks or
turkey poultse.

Aitken et al (195L) tested a broiler ration containing
10 percent beef tallow for its effect on growth rate, feed
efficiency and carcass finish. Ten percent tallow in a high
protein diet significantly increased growthh rate and improved
efficiency of feed utilization. These observations were
confirmed by Yacowitz et al (195L); Biely et al (1954 and
1957); Arscobt (1958); Waibel et al (1955) Sunde (1956) and
Sell and Hodgson (1962).

Donaldson et al (1957) reported that the addition of
10% stabilized animal fat to chick rations, already contalning
approximately L% fat, significantly improved growth and feed
conversion through l| weeks of age. Addition of 15% stabilized

animal fat to a ration, already containing 3.8% fat, resulted
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in slightly greater gain and improved feed conversion through
7 weeks of age. When 22.5 or 30/ fat was added to the latter
ration, there was no improvement in growbtin, but less feed was
required per unit of gain.

Waibel et al (1958) observed improved growth by
turkeys when animal tallow was added to the diet at a level

of 10%, but only when protein levels were high.

>Menge et al (1961) reported that egg oil, corn oil,
lard or soybean oil supplementation of the chick rations
regsulted in a highly significant increase in growth even when
feed intake was equalized., No significant difference was
noted between sources of fat. The observation that animal
fat was equal to vegetable fat for growth promotion is not
in agreement with the observation of Dam et gl (1959)., Tihese
workers reported that the growth response from supplementation
wita vegetable o0il was significantly greater than that observed

wnen lard was the fat source.

Rapeseed 0il

Duel et al (1948) reported that growth rate of rats
receiving dietary rapeseed oll was somewhat less and the
efficiency of feed utilization poorer than when diets contain-
ing butter or cottonseed o0il were fed, It was believed that
the less efficient utilization of the rapeseed o0il diet was

due to poorer digestibility of the fat,
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Thomasson et al (1955) advanced a growth retardation
theory in which the presence of "growth retarding" substance
in specific fat sources was assumed, This theory has received
support in the finding that erucic acid, which comprises 30
to 50% of the total fatty acids in rapesesd o0il, may be
responsible for the reduced growth rate of rats fed rations
containing this oil,

Thomasson et al (1955b) presented evidence that erucic
acid is responsible for the growth inhibiting action of rape-
seed oil. Their study involved two lines of experimentation,
Firstly, the effect on growth of nasturtiumseed oil, which
contained 80-90% erucic acid, was compared with that of
rapeseed o0il which contained L0-57% of erucic acid. This
experiment confirmed that the growth raté of the animals
decreased as the erucic acid content of the diet increased.
By interpolation, it appeared that 30 Calorie percent
nasturtiumseed oil had the same effect on rate of growth as
57 calorie percent of the rapeseed oil., The ratio between
the 30 Calorie percent nasturtiumseed oil and 57 Calorie
percent rapeseed oil (1:1.9) is nearly the same as the ratio
illustrating the relative erucic acid content of the two
0oils., This study suggested the growth inhibiting action of
rapeseed 0il and nasturtiumseed oil was due to the presence

of erucic acid. Further evidence was furnished by the second
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part of the investigation in which animals received tri-erucin
and erucic acid mixed with ground nut oil and ground nut oil
fatty acids, respectively. It appeared that growth on the
mixture of ground nut oil eand tri-erucin was the same as that
when rapeseed o0ll was fed. Also growbth on the mixture of
ground nut oil fatty acids and erucic acid was the same as
that on the rapeseed oil fatty acids. The addition of more
erucic acid to rapeseed oil fatby acids depressed growth
significantly as compared to the use of the normal rapesecd
0il fatty acid mixture., These results indicated that the
poor growth obtained with rapeseed oil was due to the presence
of erucic acid.

Beare et al (1957) fed rats rapeseed oil and cormn oil at
10% of the diet and observed no significant depression in
weight gain. When rapeseed oil comprised 20% of the ration
there was a significant reduction in weight gain. There was
a linear decrease in growth rate as the level of dietary
rapeseed 0il increased above the 10% level. As the level of
dietary rapeseed oil increased, feed intake decreased. Since
there was a significant difference in the amount of feed
consumed, 1t was postulated‘that dietary rapeseed oil depressed
appetite. These results were later confirmed by Beare et al
(1958 and 1959).

Blakely et al (1960) fed Broad Breasted Bronze male
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turkeys at 20 to 2l weeks of age all-mash Tinishing diets,
with and without whole rapeseed as an energy source. The
whole rapeseed suppliesd approximately 10% oil to the ration,
A highly significant improvement in carcass finish and live
weight gain (PL0.01) for those birds receiving the diet
containing whole rapeseed was observed. These results with
turkeys do not agree with those obtained when rats were the
experimental animal. (Thomasson et al 1955; Beare et al
1957, 1958 and 1959; and Duel et al 1948).

Recently Sell and Hodgson (1962) compared rapeseed
0il, soybean o0il, sunflower o1l and animal tallow as ingredients
in broiler rations. They reported that at L% of the ration,
rapeseed o0il and sunflower seed oll were as effectivé in
promoting weight gains as 1% soybean oil, and were more
effective than U% animal tallow., All fat sources were
similar in their growth stimulation properties when included
in the ration at the 8% level. Tsang et al (1962) also
reported that rapeseed oil had no detrimental effect on
broiler performance. At the same time, feeds containing
rapeseed oil were utilized as effectively as tnose containing
stabilized yellow grease. These reports are also contradictory

to the work previously reported with rats.



Metabolizablé Energy

It has been shown by Donaldson et al (1957) and Rand
et al (1958) that the chick can utilize high level of fats as
a source of energy. However there are significant differences
between fats in the amount of energy which is available to the
chick (Carver et al 1955; Sunde 1956; March et al (1957). The
maognitude of this difference was quantitively demonstrated by
Renner and Hill (1958) who determined the metabolizable energy
value and apparent digestibility of a varilety of fats ranging
in iodine number from LL-169.

Sibbald et al (1960 and 1961) reported that the
available energy content of certain fats increased as the
level of protein in bthe diet increased. The absorption of
certain fatty acids by the chicks has been shown to be
influenced by both unsaturated fatty aclds and certain mono-
and triglycerides (Young and Renner 1960).

Sibbald et al (1961) reported that animal tallow
contained significantly less metabolizable energy than either
undegummed or degummed soybean oil. This 1s in agreement
with the work of‘Sell and Hodgson (1962). Sibbald et al
(1962) also reported that the addition of soybean oil to

animal tallow did not improve the availability of the energy

therein.
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Sell and Hodgson (1962) reported that rations contain-
ing soybean oil were higher in metabolizable energy than those
containing sunflower oil, rapeseed oil and animal tallow. No
significant difference between the metabolizable energy content
of rations containing sunflower o0il, rapeseed oil and animal

tallow was obDserved.

Effect of Dietary Fat on Tissue Fa?b

The effect of dietary fat on the fat content of the
chicken carcass has been studied by several investigators.
Baldini and Rosenberg (1957) reported that an increase in
the fat content of the diet without raising the calorie
content of the diet did not increase deposition of body fat.
Donaldson et al (1956) found that carcass fat increased as
the calorie: protein ratio was increased. Leong et al (1959)
reported that visceral fat deposition was affected more by
source and amount of energy than by calorie; protein ratio.
While these studies indicate that increasing the energy
content of the diet would increase total carcass fat, they
did not give information about the distribution of the fat
in muscle tissues. Recent information on the deposition of
dietary fat in the muscle of the chicken carcass was reported
by Miller et al (1962). They pointed out that tihe addition
of corn o0il and lard at a level of 17.5% of the diet,
significantly increased the fat contentbof the breast and thigh

mascles.
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Sell and Hodgson (1962) reported that in general,
fatty acid composition of the adipose tissue reflected that
of the dietary fat, particularly when an 8% level of the fat
source was fed.

Cruickshank (193L), Adamson et al (1961) and Rogler
and Carrick (1961) reported that, on the basis of iodine
number and degree of unsaturation, dietary fatty acids had
a marked influence on carcass fat of chickens. Feigenbaum
and Fisner (1959) also observed that the fatty acid
composition of carcass fat was influenced by the composition
of the dietary fat. The influence of rapeseed oil on body
fat of fowl had been reported by Chomyszn (1955). He observed
that, after administering LO ml. of rapeseed oil per day for
li successive days, the subcutaneous and internal fat of young
geese assumed the characteristics of rapeseed oil (iodine

number, melting point and odor).



EXPERIMENTAL

Male Broad Breasted Bronze poults obtalined from a
commercial hatchery were used in this study. At one day
of age, the poults were wing-banded and distributed into
the experimental lots on the basis of body weight to insure
that the average starting weight was equal for each experi-
mental unit. The poults were placed in thermostatically-
controlled, electrically~-heated batteries equipped with wire
floors. Each experiméntal ration was assigned to 3 experi-
mental peﬁs according to a randomized block design. ERach
experimental pen contained 11 poults. The poults remained
in these pens until 3 weeks of age, at which time they were
transferred to broiler finishing batteries.

At 6 weeks of age, all poults on each of the 9 treat-
ments were pooled together and were feassigned to 18 floor
pens according to a complete randomized block design. Thus,
eacn treatment was applied to two experimental pens. Weight
gain and feed consumption data were recorded bi-weekly up to
eight weeks of age and then every four weeks for the remainder

of the experiment. The experiment was terminated when the

poults were 16 weeks of age. Feed and water were supplied

ad libitium.
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The ingredient composition of basal ration A which

was fed from O to 8 weeks of age is shown in the Table I.
Fach fat source was substituted in the basal ration for an
equivalent weight of wheat. and levels of wheat and soybean
meal were adjusted to maintain a constant percentage of
protein in the ration. Degummed soybean oi119 crude sunflower
0il, degummed rapeseed oll and stabilized animal tallow were’
included in the test rations at 5 and 10 percent of the total
ration. Ration B, shown in Table I, was used as the basal
ration from 8 to 16 weeks of age. Due to the grain price
situation at the time, dorh was chosen to replace wheat as a
ma jor energy source. In this case, the fat source was
substituted in the basal ration for an equivalent weight of
corn. and levels of corn and soybean meal were adjusted to
maintéin a constant percentage of protein in the ration. To
facilitate determination of metabolizable energy, total
excrement was collected from each experimental pen for 3
consecutive days during the sixth week of experiment. Excreta
collected were frozen immediabely after collection. The
frozen excreba were dried in an air convection oven ab 70°C,
temperature. After drying the samples were ground and stored

in sealed glass containers.

1Soybean oil, sunflower oil and rapeseed oil were kindly
supplied by Co-operative Vegetable 0ils Ltd., Altona, Manitoba.



TABLE T
COMPOSTTION OF THE 29% AND 21% PROTEIN BASAL

STARTING AND GROWING RATION

Basgal Basal
Ration Ration

(A) (B)

Wheat, ground hard spring h2.50 = =
Corn, ground yellow - 57.50
Soybean meal (U45% of protein) 31.75 17.00
Dehydrated alfalfa meal (17% of protein) 2,50 2.50
Meat and Bone Scrap (50% of protein) 10,00 10.00
Fish meal (70% of protein) I .00 11,00
Dried brewers yeast (45% of protein) 2,00 2,00
Dried whole whey (12.5% of protein) 2,00 2,00
Fat (Animal Tallow) 1.50 1.50
Ground limestone 1,00 1.00
Def. rock phosphate 1.00 1.00
Vitamin premix? 1.00 1,00
Salt premixP 0,50 0.50
Chromic oxide bread 0.30 -
Methionine 0.05 0,05

Total : 100,10 100,05
Calculated Analysis
Protein (%) 29,71  21.62
Fat (%) 3.69 5.06
Crude fiber (%) lio31 3,52
Calcium (%) 2,00 1.95
Phosphorous (%) 1,20 1,07
Calories (productive energy)/lb. 805 916

a)Vitamin premix supplied the following per pound of ration:
Vitamin A, 2750 T;UVitamin Dy, 600 I.C.U.; Vitemin E, 12.00
mg.3; Choline, 400.00 mg.; Vitemin K (Menadione), 1.00 mg.;
Vitamin Byp, 9 meg.; Riboflavin, 2,00 mg.; Niacin, 30.00 mg.;
Pentothenic acid, L.00 mg.; Santoguin, 60.00 mg.

b)Salt and trace mineral mix supplied the following per pound

of ration: Sodium chloride, 0.L7%; Zinc, 30.00 mg.; Manganese,

50.00 mg.; Iron, 6.00 mg.
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The procedure described by Hill and Anderson (1958)
was used for the determination of metabolizable energy of the
rations, Chromic oxide was used in the rations as an index
substance to establish the ratio of excreta produced per unit
of feed intake., Chromic oxide in the feed and excreta was
determined by the method described by Czarnocki et al (1961).
The heat of combustion of the feed and excreta was determined
by the use of Parr Adiabatic calorimeter. Nitrogen in the
Tfeed and excreta wés determined by the macrokjeldahl technique,
described by the Association of Official Agricultural Chemists
(1960). Metabolizable energy was calculated by this formula
when:
M.E, = A—[B x _g_]- 8.22 [E - (F x _q)}
D D
Where
M@E, = Metabolizable energy (Cal/g)
A = Energy (gross) of feed (Cal/g)

B = Gross energy of dry excreta (Cal/g)

C = Chromic oxide content of feed (%)

D = Chromic oxide content of excremént (%)
B = Nitrogen/g of feed |
F = Nitrogen/g of excrement

Blood samples were taken from three birds chosen
randomly from each experimental pen. Blood samples were

collected at 6, 12 and 16 weeks of age from the wing vein.
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Coagulated blood samples were centrifuged, and the serum was
removed and stored at -10°F, Serum cholesterol concentration
was determined by the method described by Zlatkis et al (1953).

At the end of 16 weeks, four randomly selected poults
from each pen were killed and dressed. All the dressed
carcasses were weighed and percent dressed weight was calculated.
The cgrcasses were graded according to the Canada Department of
Agriculture, Poultry grading stsndards.

Approximately 15 grams of abdominal adipose tissue
were collected from two randomly selected.oarcasses from each
pen. Fat was extracted from these samples according to the
method described by the Association of Official Agricultural
Chemists (1960). Iodine numbers of these fat samples were
measured by the Hanus method as described by Associlation of
Official Agricultural Chemists (1960). Quaﬁtitive analysis
for fatty acid composition of the fat sources used in this
investigation and the ether extract of carcass adipose tissue
was accomplished by gas chiromatography. ‘A Burrell Model XD
gas chromatograph was used and fatty acids (as methyl esters)
were separated on a diethylene glycol succinate columm with a
flow rate of 120 ml. per minubte and temperature of 198°C.,

Gastroecnemius and Pectoralis: minor muscles were selected
as representative of thigh and breas®t muscles, respectively.

These muscles were removed from two randomly selected carcasses
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representing each experimental pen. The muscles were ground
in a meat grinder attachment of the Hobart Model K5-A and
were tunen lyophilized., Fat content of the dried muscle
tissue was determined by the method described by Association
of Official Agricultural Chemists (1960).

Data were subjected to analysis of variance (Snedecor,

1956) and multiple range comparisons were made according to

Duncan (1955),



RESULTS

The original weight gain and efficiency of feed utilization
data obtained when the poults were 2,l,6,8,12 and 16 weeks of
age and all analyses of variance are presented in Tables 1-13
of the Appendix., The summary of welght gains at I weeks of
age, presented in Table II’show that poults consuming rations .
containing 5 and 10% rapeseed oil gained significantly
(PL0.05) less than poults on all other treatments. There
were no significant (P<0.05) differences in weight gains
between the other treatments. Bfficiency of feed utilization
was significantly (P<0.05) improved when poults were fed rations
containing 5 or 10%  SOVbean oil, 10% animal tallow or 5 or
10% sunflower oil. (Table TIT. Efficiency of feed utilization
waé not significantly improved oy feeding rations containing
5% animal tallow or 5 and 1.0% rapeseed oil,

Weilght gain, feed efficiency and feed consumption data
from 1 day to © weeks of age are given in Tables IV, V and VI;
respectively., The addition of rapeseed oil at levels of 5 and
10% of the ration significantly (P<0.05) reduced weight gains
as compared to all other treatments. Poults receiving 5%
soybean oil gained significantly (P<0.05) more in body weight
than poults consuming the basal ration., The inclusion of 5%
sunflower oil and 5 or 10% animal tellow in the ration also

appreclably improved weilght gains compared to the basal ration,



TABLE TII

COMPARATIVE BFFECTS OF DIETARY FATS ON WEIGHT GAIN OF TURKEYS FROM O TO lp WEEKS OF ACE

10% 5% 10% 10% 5% 5% 10% 5%
Rape Rape Soybean Sunflower Basal Animal Sunflower Animal Soybean
0il 0il 0il L Tallow Oil Tallow 0il
Average
Weight  L19% 27 517 522 526 528 5hl 5013 563
Gain  (20)P (1h)  (10) (13) (26) (27) (23) (10) (7)
/poult
( £mMS o )

#1411 means not underscored by the same line are significantly different at P <£0.05

Figures in parentheses are standard errors.
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TABLE TI1T

COMPARATIVE EFFECTS OF DIETARY FATS ON EFFICIHENCY OF FEED UTILIZATION
OF TURKEYS FROM O TO L WEHEKS OF AGE

10% 10% 5% 5% 10% 10% 5% 5%
Soybean Sunflower Sunflower Soybean Animal Rape Animal Rape Basal
0il 0il 0il 0il Tallow Oil Tellow 01l
Grams
of feed 1.53%2 1.55 1.63 1.65 1.65 1.77 1.77 1,80 1.8l
Grams (,01L)P  (.02) (.00) (,01) (.07) (0L) (.07) (o0L) (.02)

of gain -

8411 means not underscored by the same line are significantly different at p <0.05

bFigures in parentheses are standard errors.

te



TABLE IV

COMPARATIVE EFFECTS OF DISTARY FATS ON WEIGHT GAIN OF TURKEYS FROM O TO 6 WEEKS OF AGE

10% 5% 10% 10% 5% 10% 5% 5%

Rape Rape Basal Soybean Sunflower Sunflower Animal Animal Soybean
0il 0il 0il 0il 0il Tallow Tallow 0il
Average
Weight 10L6% 1128 1251 1262 1277 1306 1328 1338 1411
Gain (32)P  (L2) (L1}  (30) (39) (27) (8) (36) (69)
/poultb
(gms.)

8311 means not underscored by the same line are significantly different at PL0O.05

bFigures in parentheses are standard errors.
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TABLE V

COMPARATIVE EFFECTS OF DIETARY FATS WEFFICIENCY OF FLED UTILIZATION
OF TURKEYS FROM O T0 o0 WHEEKS OF AGE

10% 5% 10% 5% 10% 10% 5% 5%
Soybean Soybean Sunflower Sunflower Animal Rape Animal Rape Basal
0il 0il 0il - 0il Tallow Oil Tallow Oil
Gram
of feed 1.60% 1.60 1,60 1.65 1,66 1,70 1.75 1.8  1.87
Gram (.05)P  (.09) (.01) (.03) (.0L)  (.01) (.07) (.02) (.05)
of gain

8311 means not underscored by the same line are significantly different at P<L0.05

bFigures in parentheses are standard errors.
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COMPARATIVE

BEFFECTS OF DI

T

N

TABLE VI

ARY FATS ON FEED CONSUMPTION OF TURKEYS FROM O TO 6 WEEKS OF AGE

10% 5% 10% 10% 5% 10% 5% 5%
Rape Rape Soybean Sunflower Sunflower Animal Soybean Basal Animel
0il 0il 0il 0il 0il Tallow 0il Tallow
Average
Feed 1776% 2021 2040y 2055 2108 2217 2268 23L2 2360
Consumption
Per Poult R -
(gms.)

aAll means

not underscored by the same line are significantly different at PL0.05

9¢
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but this improvement was not significant (P <£0.05).
Bfficiency of feed utilizabion was improved by all fat
additions. However, significant (P<£0.05) improvements in
feed ubilization were observed only when 5 and 10% soybean
0il, 5 and 10% sunflower oil, 10% animal tallow or 10% rape-
seed oil were’added to the ration. In general, the inclusion
of a fat source in the ration caused a decrease in feed
consumption., Poults fed rations containing 5% rapeseed oil,
5% sunflower oil, 10% sunflower oil or 10% soybean oil
consumed significantly less feed than basal-fed poults while
poults fed the 10% rapeseed oil ration consumed significantly
less feed than poults on all other treatments.

Weight gain and efficiency of feed utilization data
from 1 day to 12 weeks of age are shown in Tables VIT and
VIII, respectively. Feeding 5 and 10% rapeseed oil in the
ration continued to significantly (PL0.05) reduce weight
gains. Including five percent animal tallow and 5% soybean
0il in the ration improved weight gains as compared to tThe
bagal ration, but the improvement was not signifiicant
(P<L0.05)., Including five and 10% sunflower oil, 10%
soybean oil and 10% animal tallow in the ration did not
improve weight gains as compared to gains of poults fed the
basal ration. Efficiency of feed utilization was improved

by all fat additions. Significant (P<0.05) improvement in



TABLE VIX

COMPARATIVE EFFECTS OF DIETARY FATS ON WEIGHT GAIN OF TURKEY FROM O TO 12 WEEKS OF AGE

10% 5% 10% 10% 5% 10% 5% 5%
Rape Rape Soybean Sunflower Sunflower Animal Basal Soybean Animal
01l 0il 0il 0il 0il Tallow 0il Tallow
Average
Weight  8.40% 8.85  9.55 9 .60 9.65) 9.75  9.80  9.85 10.30
Gain (.20)P (,15) (.05) (.20) (.15) (,15)  (.20)  (.15) (.20)
/poult
(1bs.)

2311 means not underscored by the same line are significantly different at PL0.05

bFigures in parentheses are standard errorse.
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COMPARATIVE EFFECTS OF DIETARY FATS ON EFFICIENCY OF FEED UTILIZATION OF TURKEYS
FROM O TO 12 WEEKS OF AGE

10% 5% 10% 10% 10% % 5%

% 59 5%
Soybean Animal Rape Animal Sunflower Rape Soybean Sunflower Basal
0il Tallow Oil Tallow O11 0il 0il 0il
Pounds
of feed 2.12% 2.1l 2,18 2.21 2.2l 2.3 2.3 2.38 2.47
TPounds~ (.02)°  (.,10)  (.05) (.02) (.07) (,02) (.01) (.05) (.03)
of gain

@511 means not underscored by the same line are significantly different at P<0.05

b .
Figures in parentheses are standard errors.
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the efficiency of feed utilization was obtained by adding
10% soybean oil, 5 or 10% animel tallow, 10% rapeseed oil
and 10% sunflower oil to the ration. However, efficiency of
feed utilization was not significantly (P <0.05) improved
by feeding rations containing 5% sunflower oil, 5% soybean
0il or 5% rapeseed oil. Rations containing 10% soybean oil
or 10% rapeseed oil significantly (P<0.05) improved the
efficiency of feed utilization as compared to rations
containing 5% level of the same fat sources.

Weight gain efTficiency of feed utilization and feed
consumption data from 1 day to 16 weeks of age are given in
Tables IX, X and XI respectively0 Poults fed 10% rapeseed
0il continued to gain significantly (PL0.05) less wéight than
poults fed the basal ration. Weight gains were slightly depressed
when rations containing 5% rapeseed oil or 10% soybean oil were
fed as compared to the bassl ration, but tnis depression was not
significant. Feeding rations containing 5% or 10% animal tallow,
5% or 10% sunflower oil or 5% soybean oil improved weight
gains slightly but not significantly (P<£0.05). Efficiency
of feed utilization was signiticantly (P<0.05) improved
by all fat additions. Feeding 10% soybean oil in the
ration significantly (P« 0.05) improved the efficiency of
feed utilization as compared to all other ration treatments

except when the retion containing 10% rapeseed oil was fed.



TABLE IX

COMPARATIVE EFFECTS OF DIETARY FATS ON WEIGHT GAIN OF TURKEYS FROM © TO 16 WEEKS OF AGE

10% 5% 10% 5% 10% 5% 5% 10%
Rape Rape Soybean Basal Sunflower Sunflower Soybean Animel Animal
0il 0il 0il 0il 0il 0il Tallow Tallow
Average .
Weight 139803 .25 1,80 14,85 15.15 15.25 15.25 15.L0 15,40
Gain (20)7 (.15) (.20) (e15) (e25) (.15) (.15) (50)  (.20)
/poult
(1lbs,)

#411 means not underscored by the same line are significantly different at PL0.05

Figures in parentheses are standard errors.



TABLE X

COMPARATIVE EFFECTS OF DIETARY FATS ON EFFICIENCY OF FEED UTILIZATION
OF TURKEYS FROM O TO 16 WEEKS OF AGE

10% 10%  10% 10% 5% % 5% 5%
Soybean Rape Sunflower Animal Animal Rape Sunflower Soybean Basal
0il 0il 0il Tallow Tallow O0il 0il 0il
Pounds of
feed EGASab 2.55 2,69 2,69 2,69 26Tl 2617 2.80 3,01
Pounds of (.02) (.07) (.02) (.03)  (.08) (.06) (.07) (.05) (.06)
gain

8411 means not underscored by the same line are significantly different at P<0.05

b_ ., . .
Figures in parentheses are standard errors.
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TABLE XI

COMPARATIVE REFFECTS OF DIETARY FATS ON FEED CONSUMPTION OF TURKEYS FROM O TO 16 WEEKS

OF AGE
10%  10% 5% 10% 5% 10% 5% 5%
Rape Soybean Rape Sunflower Animal Animal Sunflower Soybean Basal
0il 0il 01l 0il Tallow Tallow Oil 01l
Average a )
feed 35.00% 36.20 39.10 41.02 116 411,51 111.98 112,70 L .70
consumption
/poult
(lbs.)

%411 means not underscored by the same line are significantly different at P<0.05

39
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Poults Ffed 5% rapeseed oil, 10% rapeseed 0il or 10% soybean
0il consumed significantly less feed than poults fed the
basal ration,.

Figure 1, illustrates the influence of various fat
sources on weight gain of poults at 11,6,8,12 and 16 weeks
of age when included in the ration at a 10% level. The
growth depressing effect of 10% rapeseed oil was apparent
when the poults were L weeks of age and became increasingly
evident with time on treatment. Addition of 10% animal
tallow and 10% sunflower oil to the ration. markedly improved
weight gains of poults through 16 weeks of age although the
improvement was not apparent until after 12 weeks of age.

The data on metabolizable energy of the rations are
shown in the Table XII. When used at 5% of the ration,
rapeseed 0il, animal tallow and soybean oil were quite
similar with respect to resulting ration metabolizable energy
values., The ration containing 5% sunflower oil had a
metabolizable energy value significantly (P<0.05) higher
than rations containing 5% rapeseed oil, animal tallow or
soybean oil., However, very close similarity between animal
tallow, soybean oil and sunflower pil was observed when the
fat sources comprised 10% of the ration. The ration containing
10% rapeseed o0il was significantly higher in metabolizable

energy than rations containing 10% animal tallow, soybean oil
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TABLE XIT

METABOLIZABLE ENERGY AND NITROGEN RETENTION OF RATIONS CONTAINING DIFFERENT FAT SOURCES
AS DETERMINED WITH TURKEY POULTS FROM 5 TO 6 WEEKS OF AGE

Basal 5% 5% 5% 5% 10% 10% 10% 10%
Rape Animal Soybean Sunflower Animal Soybean Sunflower Rape
0il Tallow 0Oil 0il Tallow Oil 01l 0il
Metabo-
lizable 2,802 2.986 3.0l 3.0L 3.10 3,40 3.U5 3.5 3.51
Energy (.01)" (.02) (.01) (.02) (.01) (.13) (.02) (.01) (.01)
(Cal./gm. o
dry ration)
Percent L2 373 h2 LO L .80  L7.73 19.53 51.37 51.70 50.53 53.33
Nitrogen (LL7)P (.11)  (2.1h) (2.06) (.32) (1.69) (1 ) (.73) (1.01)

Retention

a
A1l means not underscored by the same line are significantly different at P<£L0.05

b . ; .
Figures in parentheses are standard error of the means.

9¢
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or sunflower oil. These data indicate that energy supplied
by a retion containing 10% rapeseed oil was as availlable to
the poults as energy derived from comparable levels of
dietary animal tallow, soybean oll and sunflower oil. Thus
it appears that the growth depressing factor in rapeseed oil
is not directly related to energy availability.

The data concerning the percentage of dietary nitrogen
retained by poults consuming the various sources of fats 1s
also given in Table XII. Compared to the basal ration, only
the ration containing 5% rapeseed o0il or 5% animal tallow
failed to significantly increase nitrogen retention. Nitrogen
retention by poults consuming rations containing soybean oil
and sunflower oil at either the 5 or 10% level was not
significently different. Howewer, nitrogen retention was
significantly increased when animal tallow or rapeseed oil
was included in the ration at the 10% level rather than at
the 5% level.

At 6,12 and 16 weeks of age, the various dietary
sources of fat had no significant effect on the blood serum
cholesterol concentration, irrespective of level of fat
used (Table XIII).

The dressing percentages and carcass grades of poults
receiving various sources and levels of diletary fats are

given in Table XIV. There were no gignificant differences



TABLE XTIIT

EFFECT OF ADDED DIETARY FATS ON BLOOD SERUM CHOLESTEROL LEVELS OF TURKEYS
Ration 6 Weeks 12 Weeks 16 Weeks
Treatment of age of age of age

mg./100 ml. mg. /100 mg./100 ml,
Basal 179.72 £ 16.9P 166,202 155,222 £ 6.0P
Soybean oil, 5% 189.99 £ 10.9 178.70 & 149.58 % 5.b
Soybean oil, 10% 212.h9 F 12,4 173,75 &+ 163,33 % 8.3
Sunflower oil, 5% 182.77 % 15.9 159.16 = 150.83 % 2.5
Sunflower oil, 10% 212,91 % 10.9 186,04 % 160,83 * 11.7
Rapeseed 0il, 5% 21,16 +12.1 17041 % 162.49 L 5.7
Rapeseed oil, 10% 227.33 f 8.4 166,16 * 169,16 * 2.5
Animal tallow, 5% 197,94 + 11.3 183,33 = 155.41  F 3.7
Animal tallow, 10% 191,22 * 8.1 193.33 & 158,70 & 0.l

%o significant differences at P = 0.05 or less.

Figures preceeded by

sign are standard errors.

13



TABLE XTIV

DRESSING PERCENT AND CARCASS GRADES OF 16 WEEKS OLD TURKEY POULTS

Ration

Treatment Mean dressing percent Mean carcass scoress
Basal 76.23 £ 0.1P 87.50 * 2,5P°
Soybean oil, 5% 78.71 £ 1.3 87.50 ¥ 2.5
Soybean oil, 10% 76.95 £ 0.2 88,75 ¥ 1.2
Sunflower oil, 5% 77.20 £ 0.5 82.50 ¥ 2.5
Sunflower oil, 10% 7h.61 ¥ 0.05 86.25 £ 1,2
Rapeseed oil, 5% | 77.91 £ 0.8 87.50 %
Rapeseed oil, 10% 77.96 £ 0.9 90.00 ¥ 2.5
Animal tallow, 5% 75.65 1 0.6 86.25 & 3.7
Animal tallow, 10% 78.16 ¥ 1.8 90.00 ¥ 2,5

4The carcass grade were calculated as follows: AT = 1003 A = 90; A” = 80; and Bt = 70.

bFigures preceeded by f sign are standard errors.

6t
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between ration treatments with respect To dressing percent
and carcass grades.

Effect of added dietary fat on tissue fat and on the
iodine numbers of abdominal adipose tissue are shown in
Table XV. Sources or levels of dietary fat had no significant
effect on the percent fat present in the Pectoralis minor and
Gastrocnemius muscles. The iodine number of adipose tissue
taken from poults alb 16 weeks of age generally reflected that
of the dietary fat. The iodine number of tissues from poults
consuming animal tallow was significantly lower than that of
tissue from poults fed the basal ration. In contrast, feeding
vegetable oils caused a significant increase in iodine number.
The fact that the iodine number of adipose tissue of poults
receiving a particular vegetable oil at the 10% level were
significantly higher than that of poults receiving only 5%
of the same o0il, illustrates the marked effect that the
type and level of dietary fat had on carcass fat.

Fatty acid composition of fat sources used in rations
and abdominal adipose tissue of 16 weeks old turkey poults
is shown in Table XVI. The data presented sihow that in
comparison with the adipose tissue of poults receiving the
basal ration, adipose tissue of poults receiving animal
tallow reflected the relatively high stearic and oleic acid

(C18 and C18°1) content and the low linoleic acid and linolenic



TABLE XV

EFFECT OF ADDED DIETARY FAT® ON TISSUE FAT AND ON THE IODINE VALUES OF
ABDOMTNAL, ADIPOSE TISSUE OF 16 WEEK-OLD TURKEYS

Ration 5% 10% 5% 10% 5% 5% 10% 10%
Treatments Animal Animal Basal Rape Rape  Sunflower Soybean Soybean Sunflower
Tallow Tallow 0il 0il 0il 0il 0il 0il
Gastrocanemious b ‘
muscle, % fat 5el3 o 5.02 hcéé L.83 5.53 5.50 5,18 395? o9l
(Mean) (o71)°  (oL7)  (.85) (.63) (.1h) (.8L) (.66) (.16) (L0)
Pectoralis b
minor muscle, 2.55 3,28 2.16 2.4,0 2.70 2.68 1.99 2.19 2.7
% Fat (Mean) (.62)° (.27)  (.25) (.58) (.77) (.02) (.12) (o17) (.05)
Mean Todine 69,70 71l 76.8  92.5 97.5 105.1 108.0 113.7 118.0
Numbers (.10)¢ (.50) (.70) (.60) (.10) (3.45) (.90) (.10) (.50)

@pietary fat sources had the following iodine numbersy animal tallow 51.87; rapeseed oil
115.25; soybean oil 134.78; and sunflower oil 140.70.

bAll means not underscored by the same line are significantly different at P<L0.05

Cors .
Figures in parentheses are sbtandard errors.
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TABLE XVI

FATTY ACID COMPOSITION OF FAT SOURCES USED IN RATIONS AND ABDOMINAL ADIPOSE TISSUE

OF 16-WHEEK OLD TURKEY POULTS
¢, %6 C16:1 %18 C18:1 C18:2 ©18:3 C20:1 221
Fat source added to ration
Animal tallow 3.12  30.63 L.26 19,56 L2.h3 - - - -
Soybean oil - 10.72 - 5,03 26,80 50.71 6.7L - -
Sunflower seed oil - 7.88 - 3,18 20.76 68,18 - - -
Rapeseed oil - 3,87 - 2,21 211,99 21.58 9.13 10.77 27.45

Ration Treatments

Basal (no added fat) 1.70
(.16)*
Animal tallow, 5% 2.29
(.09)
Animal tallow, 10% 2.35
. (.03)
Soybean oil, 5% 1.91
(1.01)
Soybean oil, 10% 0.28
(,00)
Sunflower seed oil, 5% 1.09
(23)
Sunflower seed oil, 10% ?93u)
.09
Repeseed o0il, 5% 0,63
(.10)
Rapeseed oil, 10% 0.36
(.10)

(percentage of

25,50 5.11 9.28 36.L3
(:50) (50) (.68) (.7L)
23.60 3,70 12.58 39,50
(L.37) (.23) (.06) (.50)
20,70 3,88 11.36 16.90
(.98) (.43) (.0L) (1.68)
18.75 2,15 8.80 31.51
(2.72)(1.09) (L132) (3.91)
12.97 0.37 5.98 29.68
( «17) (.07) (.46) (.8L)
15.57 1.36 7.3l 22.30
(15) (+24) (.66) (.35)
11.15 0.76  5.L45 23.5l
(o45) (.20) (.15) (.L5)
13.20 0.93  L.65 35.29
(+25) (L.5L) (.52) (.48)
8.3 0.63 2.6lL 36,26
(9L) (.32) (.92) (1.08)

20,63 1.29

(.12) (.29)
18,50 0.00

(.46) (.00)
13.77 1.0L

(o11) (.40)
33,96 2,91
(7.81)(2.,25)
6.6l .20
(1.72) (.32)
50.93 1.39
(3,18)(1.01)
57.26  1.49

(48) (.33)
2,36 2.73
(3.10)(1.16)
2lL.17 L.27

(.89)(1.57)
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acid (01832 and C1833) content of this fat source. Inclusion
of 10% soybean oil or 10% sunflower oil in the ration caused

a marked decresse in the palmitic and palmitoleic acid

(Clé and Clé:l) fractions of adipose tissue with a simultaneous
increase in the linoleic acid fraction. The presence of sub-
stantial portions of eicosenoio(c2ozl) and erucic acid (C22:1)
in adipose bissue of poults receiving dietary rapeseed oil 1is
further evidence for an apparent direct deposition of some

unaltered dietary fatty acids in body fat stores.



DISCUSSION

In general, the addition of animal tallow, soybean
0il or sunflower oil to a low-fat ration stimulated weight
gain and improved efficiency of feed utilization of turkey
poults as compared to the basal (low-fat) ration. The ration
containing 10% of soybean oil was an exception to the above
so far as weight gain was concerned, This ration significantly
improved efficiency of feed utilization but did not increase
welght gain over that obtained by feeding the basal ration.

Increased weilght gain and improved feed efficiency due
to feeding rations containing soybean oll to cnickens were
reported by Pepper et al (1953)s Yacowitz (1953), Carver et
al (1952) and Dam et al (1959). In the present study, soybean
0il when used at 5% of the ration, sbtimulated growth of poults
slightly and significantly improved efficiency of feed
utilization, ration metabolizable energy and retention of
dietary nitrogen. When used at this level, soybean oil
appeared to elicit the same response as did animal tallow
and sunflower oil., However, the ration containing 10% soybean
01l failed to stimulate weight gain even though this ration
treatment significantly improved efficiency of feed utiliza-
tion, ration metabolizable energy and nitrogen retention.

The explanation for this effect of 10% soybean oil as
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compared to 5% soybean oil, or animal tallow and sunflower
0il is apparent from the feed consumption data. Poults fed
the 10% soybean oil ration consumed significantly less feed
through 16 weeks of age than did poults fed the basal, 5%
soybean oll, or the animal tallow and sunflower oil rations.
Therefore, even though 10% soybean oil markedly improved
feed efficiency, ration metabolizable energy and nitrogen
retention as compared to the basal ration, a depression in
feed intake prevented a growth stimulation similar to that
observed when the 5% soybean oil ration was fed.

The factor contained in soybean oil which may have
depressed feed consumption when this fat source was used at
10% of the ration is not apparent. The ration metabolizable
enérgy data indicate that soybean oil contains approximately
the same amount of metabolizable energy as animal tallow and
sunflower oil. Thus, the total energy content of this
particular ration does not appear to have been the factor
limiting feed intake.

The fact that rations containing 5% or 10% soybean
oil possessed essentially the same metabolizable energy as
rations containing the same respective levels of animal
tallow or sunflower oil illustrates a difference between the
response of chickens and turkeys., Sibbald et al (1961) and

Sell and Hodgson (1962) reported that soybean oil was considerably
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higher in metabolizable energy for chickens than was animal
tallow. As reported herein, poulbts falled to respond to
dietary soybean oil in this manner.

The stimulation of weight gain induced by the inclusion
or 5% or 10% animel tellow in the ration was of similar
magnitude and was consistent over the entire experimental
period. Biely and March (195l1), Aitken et al (1954) and
Sell and Hodgson (1962) reported that chicks receiving
rations containing animal tallow grew significantly faster
and more efficiently than those fed a low-fat ration., Similar
observations,were reported by Sunde (195l) when bturkey poults
were the experimental animals.

Concurrent witih increased welght gain and improved
efficiency of feed utilization observed in this study, due to
adding animal tallow to the ration)was a significant increase
in ration metabolizable energy and an increase in retention
of dietary nitrogen. These‘observétions together with the
fact that feed consumption by poults fed animal tallow was
not significantly different from that of basal-fed poults,
illustrates that animal tallow stimulated weight gain by
increasing the utilization of diebary energy and nitrogen
Tor productive purposes.

The inclusion of 5 or 10% of sunflower oil in the

ration exerted an effect essentially parallel to tnat of
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animal tallow. Sunflower oil stimulated weight gain slightly,
improved efficiency of feed utilization, ration metabolizable
energy and retention of dietary nitrogen significantly while
exerting little influence on feed consumption. Thus, even
though thne stimulation of weight gain by sunflower o0il was
not as great as that by animal tallow, both fat sources appear
to elicit a similar response. Sell and Hodgson (1962) also
observed a similarity between animal tallow and sunflower
0il wnen included in broiler rations in terms of weight gain
stimulation, efficiency of feed utilization and ration
metabilizable energy content.

The addition of rapeseed o0il to the ration depressed
weight gain throughout the experiment as compared to the basal
ration. The magnitude of growth depression was directly
related to the rapeseed oil content of the ration, at the
end of 16 weeks, 5% and 10% rapeseed oil depressed weight
gain by 0.55 and 1.05 pounds per birds, respectively.

The comparative ration metabolizable energy data
indicate that the dietary energy suppliesd by rapeseed oil
was as available to poults as tnat energy supplisd by other
fat sources., In addition, 5% and 10% rapeseed oil signi-
ficantly improved efficiency of feed utilization and 10%
rapeseed oll also significantly increased percent nitrogen

retention. As was the case with the ration containing 10%
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soybean oil, the influence of rapeseed oil on weight gain is
obvious from the feed consumption data. Poults consuming
rations containing 5% or 10% rapeseed oil consumed significantly
less feed than did poults fed the basal ration.

Beare et al (1957L(1958) and (1959) observed that the
addition of rapeseed o0il to rations markedly depressed growth
and feed intake ol rstsg, and the degree of depression was
directly related to the level of rapeseed oll in the ration.
Thomasson (1955) had previously postulated that the growth
innibiting effect of rapeseed oil was the result of impaired
appetite.

In subsequent investigations, Beare et al (1959)
showed that erucic acid, a major constituent of rapeseed oil,
may be the lactor depressing feed inteke. They found that
feed intaske was impaired and weight gain decreased when ethyl
eructate was added to rat ratlons., This evidence suggested a
direct influence of erucic acid on feed intake. However, recently,
Beare et al (1963) reported that the characteristic effects of
rapeseed oil on feed intake and growtih of rats could be attributed
to the relatively small quantity of palmitic acid contained
therein together with a relatively high level of erucic acid,
These researchers were able to alleviate most of the growth

depressing effect of rapeseed oil on rabts by including a
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source of palmitic acid (palm o0il) in the ration.

The observatlon in the current study that rapeseed o0il
depressed growth of turkey poults is in disagreement with that
of Sell and Hodgson (1962) and Tsang et al (1962)., These
workers reported no detrimental effects of dietary rapeseed
0il on broiler chick perﬂforxﬁanceo Sell and Hodgson (1962)
found rapeseed 0il to be as effective as soybean oil and
sunflowef 0il in promoting weight gain and improving efficiendy
of feed utilization. Demonstration of such a speciesg
difference betwsen turkeys and chickens is not surprising nor
unique. Turkeys and chickens differ considerably in response
to various nutrients and nutrient levels.

No significant effects of dietary soybean oil, animal
tallow, sunflower oil or rapeseed oil on serum cholesterol
concentration were observed, irrespective of the level of
dietary fat source used. Miller et al (1962),usingjcockerelss
reported that lard or corn oil supplementation of a low fat
ration had little influence on serum cholesterol concentration.
Conversely, March and Biely (1959) presented data showing that
the addition of animal tallow to chick rations significantly
increased serum cholesterol. In general, dietary fat sources
have been shown not to greatly affect serum cholesterol level
of growing chickens but do alter serum cholesterol concentration

of adult chickens (DaghirgleéOLo’aEvidentlprj
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based on data of the current study, growing turkeys, like
growing chickens, do not respond appreciably to various dietary
fat sources so far as serum cholesterol concentration is concerned.
McNally (195L) reported that the fat content of edible
meat from 12 week-o0ld cockerels increased in direct proportion
to the fat content of the diet. Newell et al (1956) observed
that maximum fat deposition in broller carcasses occurred
when rations containing 10 to 15% fat were fed; Miller et al
(1962) have presented data showing that the addition of corn
0il or lard to the rstion significantly increased the fat
content of the breast and thigh muscle of broilers. In the
current study, the fat content of thigh (Gastrocnemius . ) or
breast (Pechoralis minor) muscle of poults 16 weeks of age
was not appreciably altered by dietary animal tallow, soybean
oil, sunflower oil or rapeseed oll. The discrepancy between
the results reported herein and those reported in regard to
muscle fat of chicks could be due to the relative maturity of
the experimental stock being compared. The chick data was
gathered from studies utilizing chicks which have neared the
end of the rapid growing period and, at this time, fat
deposition will normally occur more readily and can be influenced
more easlly by dietary fat intake. In contrast, the poults in
thils investigation had not reached a relative stage of maturlity

where adipose tissue deposition proceeds at an accelerated
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rate. Evidently a majority of the dietary fat sources was
being utilized for energy purposes. Therefore the fat sources
had 1little influence on muscle fat deposition up to the time
the experiment was terminated.

In general, fatty acid composition and iodine number
of carcass adipose tissue reflected that of the dietary fat,
particularly when a 10% level of the fat source was used.
Cruickshank (193L4); Adamson et al (1961) and Rogler and
Carrick (1961) reported that, ﬁhe degree of saturation of
dietary fat had a marked influence on the lodine number of
the resulting carcass adipose tissue of chickens and turkeys.
Feigenbaum and Fisher (1959) utilizing alkaline isomerization
and Sell and Hodgson (1962) using gas chromatography observed
that the fatty acid composition of carcass fat of chickens
was directly related to the fatty acid composition of the
dietary fat.

In the present study, dietary animal tallow caused
little change in‘fatty acid composition of carcass adipose
tissue as compared to adipose tissue of basal-fed poults.
There was only a slight increase in stearic (Cj1g) and oleic
(C18:l) acids. In contrast, feeding soybean oil or sunflower
0il markedly increased the linoleic (01832) content of carcass
Tat and there was a concurrent decrease in the palmitic (Cig),

stearic (C1g) and oleic (01801) acid fractions. The most
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conclusive evidence of direct deposition of dietary fatty
acids in carcass fat is the fact that feeding rapeseed oll
resulted in tihe occurrence of substantial guantities of
elcosenoic (CZOzl) and erucic (022:1) acids in carcass
adipose tissue. Carcasses of rapeseed oil-fed poults were

the only ones whichh contained measurable quantities of these

two fatty acidse,



SUMMARY AND CONCLUSION

An evaluation of the influence of diletary soybean oil,
sunflower oil, rapeseed 0il and animal tallow on weight gains,
feed efficiency, metabolizable energy content of rations, fat
deposition in the muscle tissues, and related characteristics
of turkey poults has been presented.

Under the conditions of these investigations the
following observations were made.

1. The addition of animal tallow, soybean oil or sunflower
oil to a low-fat ration stimulated weight gain and improved
efficiency of feed utilization. The ration containing 10%
soybean oil was the only exception to the above so far as
weight gain was concerned but this ration significantly
improved efficiency of feed utilization.

2. The addition of rapeseed oil to the ration depressed
weight gain throughout the experiment as compared to the
basal (low-fat) ration. The magnitude of growth depression
was directly related to the rapeseed oil conbtent of the
ration. The comparative ration metabolizable energy data
indicate that the dietary energy supplied by rapeseed oil
was as avallable to poults as energy supplied by other
fat sources. Poults consuming rations containing 5% or
10% rapeseed o0il consumed significantly less feed than

did poults fed the basal ration. Depressed weight gains
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by poults fed rapeseed Qil rations was apparently due

to decreased feed consumption.

No significant effects of dietary soybean oil, animal
tallow, sunflower oil or rapeseed oil on serum cholesterol
concentration were observed, irrespective of the level of
dietary fat source used.

There was no significant difference between ration treat-
ments with respect to dressing percent and carcass grades.
The fat content of thigh (Gastrocnemius:) or breast
(Pectoralis minor) muscle of poults 16 weeks of age was
not appreciably altered by dietary animal tallow, soybean
0il, sunflower oil or rapeseed oil,

Fatty acid composition and iodine number of carcass
adipose tissue reflected that of the dietary fat,
particularly when a 10% level of the fat source was used.
The results of the present study indicate that the
composition of the dietary fat may be an important
consideration in the production of turkey carcasses for
human consumption. Changes in the physical characteristics
of’ carcass fat which may influence cooking loss and the
development of off-flavors are factors that require

further study,
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Table 1

Comparative Effects Of Dietary Fat On Weight Gains

Ration Mean Weight Gain
Treatment 2 Weeks . Weeks 6 Weeks 8 Weeks 12 Weeks 16 Weeks
(gme) (gme. ) (gm.) (1bo) (1bs) (1b.)
Basal 1L2 526 1251 It 70 9.80 11..85
Soybean oil, 5% 116 563 1411 l.85 9.85 15.25
Soybean oil, 10% 127 517 1262 Ly 70 9.55 1180
Sunflower oil, 5% 148 5Ll 1306 lLe 75 9.65 15.15
Sunflower oil, 10% 123 522 1277 Le75 9.60 15.25
Repeseed oil, 5% 116 L27 1128 1,00 8,85 1l.25
Rapeseed oil, 10% 116 1119 1016 lie 20 8.0 13.80
Animal tallow, 5% 1Ll 528 1338 .95 10.30 15.10
Animal tallow, 10% 138 543 1328 L85 9.75 15.40

<9



Table 2

Comparative Effects Of Dietary Fats On Efficiency Of Feed Utilization

Ration Feed per Gain

Treatment 2 Weeks |l Weeks 6 Weeks 8 Weeks 12 Weeks 16 Weeks
Basal 1.67 1.80 1.87 2.0l 2.7 3.01
Soybesn oil, 5% 1.46 1.65 1,60 2.01 2.3l 2,80
Soybean 011 10% 1.l 1.53 1.60 1.86 2.12 2.U5
Sunflower oil, 5% 1.l 1.63 1.65 2.08 2.38 2.77
Sunflower Oll 10% 1.51 1.55 1.60 1.86 2.20 2,69
Rapeseed oil, 5% 1.69 1.8l 1.8k 1.98 2,304 26 Th
Rapeseed 011 10% 1,68 177 1.75 1.80 2,18 2.55
Animal tallow, 5% 1.55 1.77 1.75 2,00 2.1l 2.69
Animal fallow, 10%  1.55 1.65 1,66 1.88 2,21 2,69

€9
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Table 3

Analysis Of Variance Of Weight Gains And
Feed Efficiency At 2 Weeks 0f Age

Source of Degrees of Mean Sguares

Variation Freedom Weilght Gains Feed Efficiency
Blocks 2 381.7 0,02l
Treatment 8 | 1189 . 23 0.0 3 3%
Error 16 108.2 0,00l

Total 26

% Statistically significant at P<0.05

#3% Statistically significant at PL0.01
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Table L

Analysis Of Variance Of Weight Gains And
Feed Efficlency At L Weeks Of Age

Source of Degrees of Mean Squares

Variation Freedom Weight Gains Feed Efficiency
Blocks® 2 2580.5 0.01
Treatments 8 7801, 8Bsese 0.0l
Error 16 770.8 0.00l
Total 26

#*%  Statistically significant at P {0.01

& Mean squares for treatment not significant at P<0.,05
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Table 5

Analysis Of Variance O0f Weight Gains And
Feed Efficiency At 6 Weeks Of Age

Source of Degrees of Mean Squares

Variation F'reedom Weight Gailns Feed Efficiency
Blocks 2 3L53.3 0.001
Treatments 8 37161, 23 0.029:%

Brror 16 L77h.8 0.008

Total 26

% Statistically significant at P<L0.05

33 Statistically significant at P<L0.01
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Table 6

Analysis Of Variance Of Weight Gains And
Feed Efficiency At 8 Weeks Of Age

Source of Degrees of Mean Squares

Variance Freedom Weight Gains Feed Efficiency
Blocks 1 0.015
Treatments 8 0,205%% 0.019

Error 8 0.031 0.006

Total 17

23 Statistically significant at P<0.01
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Table 7

Analysis Of Variance 0f Weight Gains And
Feed Efficiency At 12 Weeks Of Age

Source of Degrees of Mean Squares

Variation Freedom Weight Gains Feed Efficiency
Blocks 1 0,027 0.0129
Treatments 8 0, Olylyses 0,028 73
Error 8 0.06L 0.00L6

Total 17

% Statistically significant at PL0.01
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Table 8

Analysis Of Variance Of Weight Gain And
Feed BEfficiency At 16 Weeks Of Age

Source of Degrees of’ Mean Squares

Variation Freedomn Weight Gains Feed Efficlency
Blocks 1 0.006
Treatments 8 0.6134% 0,050
Error 8 0.126 0,007

Total 17

% Statistically significant at P<£0.05

s+ Statistically significant at P<0.01
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Table 9

Analysis Of Variance Of Metabolizable Energy And Nitrogen
Retention Of Rations Containing Different Fat Sources As
Determined With Turkey Poults From 5 To & Weeks

0f Age
: Mean Squares
Source of Degrees of Metabolizable Nitrogen
Variation Freedom Energy Retentlion
Blocks 2 00,0010 0.0070
Treatments 8 0.2025:=¢ 0.0952:¢
Errors 16 0.0009 0.0116

Total 26

5% Statistically significant at P<0.01



Table 10

11

Analysis Of Variance For Ether Extracts Of Pectoralis Minor

And Gastrocnimius Muscles

Source of Degrees of Mean Squares
Variation Freedom Gastrocanemius Pectoralis

Muscle Minor Muscle
Blocks 1 » 0.1997 0.102
Trestments? 8 0.6687 0.262
Error 8 0.7839 0.362
Total 17

a and b: - Mean sqguares not significant at P<0.05
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Table 11

Analysis Of Variance On Blood Serum Cholesterol At 6, 12 And
16 Weeks Of Age

Source of Degree of PFreedom Mean Sguare )

Variation 6 Weeks 12 and 6 Weeks 12 Weeks 16 Weeks
16 Weeks

Blocks 2 1 1147.45 19.67 178l

Treatments? 8 8 822,08 2l2.27 79.56

Rrror 16 8 352612 365,82 60,89

Total 26 17

a and bs: - Mean squares not significant at P £0.05
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Table 12

Analysis Of Variance Of The Transformed Data Pertaining To
Dressed Weight And Carcass Grades As A Percentage Of

Live Weight

Source of Degree of Mean Squeare

Variation Freedon Dressed Welght Carcass Grades
Rlocks 1 0,035 55,70
TreatmentsP 8 1.630 13630
Error 8 0,830 17.10
Total 17

a and b: -~ Mean squares not significant at P<£ 0,05



Table 13

Analysis Of Variance On The Iodine Values Of Abdominal Adipose
Tissue

Source of Degree of Mean

Variation Freedomn sSquares B
Blocks 1 L. 200 1.41
Treatments 8 673,530 225 . 6hsest
Brror 8 2,985

Total 17

%3 Statistically significant at PLOL01





