' 4 Egypt. I. Anim, Prod, Vol. 26, No. 2 pp. 149-159 (1986)

Different Dietary fat Types Affecting Carcass
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A TOTAL of 600 Hubbard broflers were used to study the effect
of dfetary tallow. soybean oi] and cottonseed ofl at levels of 8%.
6% and 3% on carcass charscteristics ang composition at eight
weeks of age. Adding any level of dietary tallow improved both
dressing and hind-part percentages. Diets contalining 8% tallow
are accompanled by the greatest quantity of abdominal fat
deposition, Broilers fed any flevel of plant oft resulted
carcasses that had high drenssing and front-part percentages
and Jow abdominal fat percentage.

Adding fat to tme broiler diet caused a decrease of the
waler percentage and an inerease of the faf percentage f»
the carcass. Both molsture and fat contents in the carcass were
more affected by using animal fat than by adding plant oil in
fthe diet. The fat percentage In the carcass was significantly
higher by adding 8% fat tham by using 6% or 3% fat in the
diet. The moisture and protein contents were higher in breast
than in thigh while the fat and ash contents had the opposite
trend, Neihter carcass  proteln nor ash percentages were
affected by varying the level and type of fat in the diat.

Key words : Broiler, Dietary fat. Carcass characteristics, Carcass Composition.

Fats from several sources are widely used in the broller diets to
Improve their production traits, Most investigations on fat for
broilers deal with body weight but in few cases are carcass weight
and composition considered.

Adding fat to the diet increased the dressing percentags
Marion and Woodroof, 1966). Use of dietary fat was accompan-
“ied by increased abdominal fat deposition (Bartov and Bornstein,
1976). The abdominal fat deposition roge at the dietary tallow
increased gradually from 0 through 89, Essary et al., 1965). The
amount of the abdominal fat was greater using tallow than by ad-
ding soybean oil in the basal diet (Pan eradl. 1979),
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The composition of the chick a carcass was affected by type
and level of dietary fat (Rand et al, 1957). The addition of 5
and 10% tallow led to increased carcass fat content (Waibel,
1955). The percentage of carcass fat rose from 23.89, to 259,
as the dietary tallow level increased from 2.59, to 59, (Summers
et al,, 1965 and sabhah efal, 1982). The amount of fat in the
carcass was greater with using animal fat than with adding plant
oil in the basal diet (Mickelberry eral. 1966).

In the carcass, the fat content wag inversely correlated with
the moisture content (Velu ef al, 1972). Both moisture reduction
and fat increase in the carcass were greater with using animal
fat than with adding plant oil in the basal diet (Mickelberry et
al, 1966 and Marion and Woodroof, 1966). The moisture percen-
tage was higher in the breast meat than in the thigh meat, while
the fat percentage had an opposite trend (Mickelberry et al., 1968);
however, hoth carcass protein (Twining et al., 1978) and carcass
ash contents (El-Helaly, 1983) were not affected greatly by ad-
ding fat in the diet.

This work aimed to study the specific effect of the dietary
tallow, soybean oil and cottonseed oil at the level of 8%, &%
and 3% on carcass characteristics and composition of Hubbard
broilers at eight week of age.

Material and Methods

The experimental work was carried out at the Poultry Re-
search Center, Animal Production Department, Faculty of Agri-
cultvre, Cairo University during November and December 1984,
A total of 600 day-old Hubbard chicks were used to study the
effect of additing different types and levelg of fat to the diet on
carcass characteristics and composition. For the first two weeks
of age, all chicks were kept on floor and fed ad libitum on a start-
ing diet containing 23.59, crude protein and 3200 keal M.E./kg
diet. ' :

At two weeks of age, chicks were divided randomly into
four equal groups alloted to the added type of fat in the grower
diets as follows; (1) Talow, (2) Soybean oil, (3) cottonseed oil
and (4) without fat used as control. Each from the first three
dietary fat groups was divided to three sub-groups according to
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the level of fat as follows : {a) 89, (b) 6% and (c) 3%, The
ten grower diets contained 219, crude protein and 3200 keal
M.E./kg diet with constant calorie/protein ratio of 152. Two
replicates were assigned to each grower diet. TFeed and awter
were provided ad libitum,

Ten hirds from each treatment (fiveb from each sex) were
taken randomly at eight weeks of age to determine the carcass
characteristics and composition. Birds were weighed, slaughtered,
dryplucked and eviscerated. Head and shanks were removed, The
carcass was cut to front and hind parts. The abdominal fat (pad,
gizzard and visceral fats) was removed. The weights of carcass,
frontpart, hind-part and abdominal fat were recorded and were
proportionated to the live body weight.

Six carcasses (three from each sex) were chosen randomly
to determine the moisture, protein, fat and ash contents. The
skin. meat and bone from each of the front-part (breast) or hind-
part (thigh) were mixed together. Representative samples from
breast and thigh were taken and analysed according to the me-
thods of the A.0.A.C., (1975).

The data obtained were analysed statistically according to
the methods of Snedecor and Cochran (1968) and Duncan (1955).

Results and Discussion

A  Carcass characteristics

Effect of fat type the mean values of carcass characteristics
es affected by different dietary fat types supplemented are pres-
ented in Table (1). It is clear that the broilers receiving diets con-
taining tallow, soybean oil ‘had higher dressing percentages than
those fed the basal diet, while there were no significant differen-
ces in these percntages between the three fat types. These re-
sults indicat that adding any type of fat to the broiler diet cau-
sed an improvement in the dressing percentage. Similar resuit
was obtained by Marion and Woodroof (1968).

Results in Table (1) show also that, the front-part, hind-part
and abdominal fot percentages were not significantly affected by
varying the fat sources supplemented in the diet, This result dis-
agress with that reported by Pan ef al. (1979), who reported that
the abdominal fat deposition wag greater in birds fed dietary tal-
low than in those receiving dietary soybean oil.
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TAELE 1 : Different dietary fat types affecting carcass characteristies of
Hubbard broilers,

Characler Tallow Soybean Coditongseed Coutrol
oil oil

Dressing (%) 61.1a 60.8a 60.5ab 50.3bh 2
L0.4 0.4 +0.7 405

Front- Part (%) 33.8a 83.9a 33.5a 33.0a
L0.4 206 . 405 403

Hind-Part (%) 27.8a 26.9a 26.9a 2.3a
+0.4 04 £04 0.4

Abdomina] fat (%) 15a 132 1.3a 11a
+£0.3 $02 +02 402

_Means within the same row followed by a ditferent letter are significantly
differ from each other (P < 0.05),

Effect of fat level the influence of dietary fat level on the car-
cass characteristics is shown in Table (2). Results indicated that
within all dietary fat types, the dressing percentages were pro-
gressively improved as the dietary fat level increased from 3 to
6 and 8%, while no gignificant differences in these percentages
were obtained between the three different fat levels. The least
values of dressing percentage was found significantly with using
the control diet. This means that adding any level (3, 6, or 8%)

of fat to the broiler diet caused an improvement in the dressing
percentage. '

Results in Tahle (2} showed also that broilers fed diets con-
taining 3, 6 or 8Y%, either soyhean oil or cottonseed oil had higher
front-part percentages than those received the control diet, while
there were no significant differences in these percentages between
the three dietary oil levels. However the hind-part and the abdo-
minal fat percentages werc not significantly affected by adding
any level of either soybean uil or cotfonseed oil in the diet. Thus
it appears that supplementing 3, 6 or 8% of either soybean oil
or cottonseed oil in the diet has heneficial effects on the hroiler
carcass characteristics, whereas broilers fed any of these dietary
oils had high dressing and front-part percentages and low abdo-
minal fat percentage.
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TABLE 2 : Different dielary fal levels affecling careass characteristics of Hubbard

brotars,
T e m— = e
Dressing (%)
Tallow 6155 61,00 60,8, 39.3L
&£0.5 X038 205 2035
Snybean oil 81.1a 60.8a 60.5a 39.3b
403 104 405 405
Coitonseed oil 61.1a 60.4abh . 60.0ab 049.3h
207 =204 405 L05
Front.part (%)
Tallow - 33.8a 33.6a 3.ta 330a
06 0.6 Aos +0.3
Hovhesan wil 34.3a 33.8ah - 33.8zb 3300
L0.4 204 108 L]
Cottonseed cil 3442 33.1ab 33.2h 33.0b
204 305 05 +0.4
Hind-part (%) '
TaHow i 277a 27.4ah . 28.7ab 2R.3b
L03 05 105 404
Sosbean oi 268a 2% 26.Ra. 2 8=
. L4 L4 4 +04
Cottonsecd oil .26'.?515' 27 2a 270z 26.3a
04 402 05 0.4
Abdomial fal (95)
Tallow : 1.9a 14ah 1.1% 1.1b
' 03 £03 202 13
Soybean nfl lda 182 13a ; 1.1a
401 108 0.2 402
Cotionseed oil 13 1da 1.2a 11a

02 k02 +ne 6.2

-

Means within vow within classification followed by a different leiter ars
signifieantly differ from each olher (P -‘_{ 0.03), -

With added dietary tallow, the hind-part and the abdominal
fat percentages were significantly increased, while the front-part
pereentages were not significantly affected in comparison . with
those using the control diet. The hind-part percentages were pro-
gresgively improved as the dietary tallow level increased from 38
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to 6 and 8%, and significant differences between the three different
levels, '

Diets econtaining £9, tallow gave the significantly highest
cuantity of the abdominal fat deposition.  However, the abdomi-
nal fat percentage did not change significantly with additing either
39, or 69, tallow in the diet compared to using the control diet
Thus it appears that adding 3%, 6% aad 8% taliow to broiler diet
improves the dressing and hind-part percentages, while using 8%
dietary tallow results the highest quantity of abdominal fat de-
position.

Caracdss composition _
Effect of fat typz the mean values nf carcass composition for
the experimental nutritional groups are presented in Table (3).

Different @letary fat types affecting earcass compostion of Hubbard

TABLE 3 :
broflera.
é‘.ha racter *Fallow Soybean  Cottornseed Contral
ol oil
Breast
KMoisture {(99) G3.Re 69.3be 70.0h T1.3a
. 03 L04 0.2 Y S
Protein - (%) 20.5a 2080 2048 20.5a
+0.2 02 fard| 3 o4
Fat (%) 9.2a g8sb gab 7.40
2032 402 103 102
Ash (%) 1.08a - 102e 10la 1,000
004 Loo7 =05 £0.05
Thigh .
Moisture (%) 83.5¢c 8 bhe © 59 5ab F0.28
’ 202 o4 T 03 0.4
Protein (%) 18.59a 187a 184a 18.6a
' 402 L02 2 02
Fal (%) 12.8a 11.0b 106k 9.0
_ 2403 104 204 +03
Azh {4 . 1.0%a 107 1,080 1.00a:
004 4004 003 1008

—_

Means wilhin row within classification followed by a differont letter are

significamdtly differ from each other (T < 0.05},
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It iz clear that the conlrol! birds had significantly the highest mais’
ture percentages, while thosc fod dietary fat types had lhe grea-
ter fat percentages in hoth breast and thigh samples. This result
means that adding fat tv the broiler diet caused a decrease of the
waler percentage and an inersase of the fat percentage in the car-
cass. A similar result was obtained hy Twining et al. (1978).

In both carcass parts, the least percentage of water and the
greatest percentage of fat resulied by adding tallow in the diet.
Thig result means that both moisture and fat percentages in the
carcass werc more affocfed by using animal fal than by addinig
plant oil to the diet. Similar results were obtainedby Marion and
Woodroot (1968) and Mickelberry ef al, (1966).

On the other hand, both carcass protein and carcass ash
percentages were not affected by varying dietary fat type. Simi-
lar results were obtained for curcass protein by Twininget al,
(1978) and for csrcags ash hy El-Helaly (1983,

It ean be also observed from Table (3) that, the moistur.
andl proteoin contents were higher in breast than in the thigh for
all dictary fat types, while the fat and ash conients had the op-
posite trend. Similar results were obtained for moisture content

by Mickelberry e: al., (1966) and for protein and fat contents
by Hl-Helaly (1983}, :

Effect of fat level. The effect of different dietary fat levels
on carcags composition are show in Tahls (4 and 5). Within all
dietary fal fypes, resulls indicated that as the dietary fa: level
inereased gradually from 0 to 2, 6 and 89, thc moisture content
decreased and the fat content increased signifieantly in hoth hre-
ast and thigh. This resnlt means that adding any levetl of fal to
the broiler diet causes a depression of the waler percentage and
an ircrease in fat percenfage in the carcass. Simjlar results wers
obteincd by Waibel (1955) with 5%, and 109 tallow and by Sum-
meras ef al.. (1965) with 25% and 59, tallow added in the diet.

The previous result shows also that the careass moisture and
carcass fat contents are inversely related. A similar result was
ohtained by Donaldson eral, (1056)

Results in Table (4 and 5) show alsc that the fat percentages
in both breast and thigh were significantly hizher when 8% fat
was added than by using 6%, or 3% fat in the diet, but there were
ko significant differences hetween the two levelg 3%, and 69%,.
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TABLE 4 : Different dietary fat tevels affecting carcass composition of breast im
Hubbard broilers.

Fa type 8%, 6% 3% Control

Moisture (%)
Tallow 66.7¢ " 6270 70.1b 715a
402 306 401 01
Sovbean oil 68.7c 69.1be 70.1b 71.5a
&04 07 102 +0.1
Cottonseed oil 69.1c 70.1be¢ 70.9ab 71.5a
0.2 202 402 +01

Protein (%)
Talaw 20.32 20.5a 20.3a 20.8a
403 202 +01 +04
Soyhean oil 20.4a 20.9a 21.0a 20.8a
L 402 103 02 404
Cottonseed oil 20.1a 20.4a 20.7a 20.6a
X038 Zos +0.1 204

Fat (%)
Tallow 9.7 9.3ab 86b T4c
402 0.5 +01 +02
Sovbean oil 9.6a 3.7b 8.1be 74c
201 X05 +01 2402
Cottongeed ol 8.8a 84ab 8.0be T4c
x0.2 0.3 401 402
Ash (%)

Tallow 1.04a 1.02a 1022 1.00a
. 2004 4002 ) + 006 £0.03
Soyvhean oil . 1.01a 1.05a 1.00a 1.00a
008 2005 +0.06 A0.05
Cotlonseed oil 1.03a 0.98a 1.03a 1.00a
k008 2003 +0.06 +0.08

Mean within row within classification followed by a different letter are
significantly differ from each other (P & 0.05).
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TARLE 5 : Different dietary fat levels affecting carcass composition of thigh in

Hubbard brodlers.

e ——

Fal type 8% ) 4% &% Control
Moisture (%)

Tallow i1 X7 [HE 59.5ab 7024
2 401 E04 204

Sovbean oil 68.7h 8.6 68.9b 70.2a
0.4 £04 8.6 S04

Cattrnseed oil §8.90 69.8ak 70.00 70.2a
02 202 Z04 +0.4
Protein (%)

Tallow 1324 18.50 18.1a 18 8a
02 02 0.2 ~£0.2

Soybean oil 1568 18.5a 19.08 18.8a
L2 a£0.2 £0.3 £02

Cotlonseed oil 154a 18.2a 18.6a 18.6a
&02 0.2 =01 402

Fat {%)

Txllow 14.1a 117D 11.2b 0.0¢
+0.2 0.3 Z04 +03

doybean oil 11.4a 11.0ab 1360 3.0¢
=0.9 403 403 403

Crtionseed wil 11.2a 10.5ab 16.1b 8.0¢
=04 L3 EALE £08

Ash (%)

Tallow LO%a 1092 Lija 1.00a
+004 =ro08 £0.05 4008

Sovhean oil 1.07a 1098 1405a 1004
L0023 L£0.04 £ 0.05 4003

Cottonseed oil _0.98a 1.04a 1.04a 100z
003 AR08 L0038

2004

s

Means within row within classification foliowed hy a different leiter are
signifieantly differ from each other (F < 03],
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On the other hand, both carcass protein and carcass ash per-
centages fluctuated nonsignificantly without a trend as the dietary
fat level increased. It seems that both carcass protein and car-
cass ash percentages were not affected by wvarying dietary fat
level. A similar result was obtained by Twining et al, (1978) for
the carcass protein content and by El-Helaly (1983) for be carc-
asg ash conentent.

It can be concluded that supplemental fat in the broiler ration
causes increased percentages of dressing, abdominal fat (except
plant oils) and carcass fat, whereas the increase was more with
using tallow than with adding soybean oil or cottonseed oil in the
diet. In pracbice, carasses containing excessive abdominal fat
and/or carcass fat content are often less desirable for final con-
sumers and for poultry processing plants. Therefore, it is re-
commended to supplement only 3% or 69, from any fat type

studied.
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