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SUMMARY

This study was carried out to investigate the effect of inclusion of animal and
vegetable fat sources in the broiler diets on their performance. Two sources
of fat; vegetable oil (Sunflower oil, SFO) and animal fat (Beef tallow, BT)
were tried in two levels (2%, 4%) in four groups of chicks, besides a mixture

of both fats (2% for each) was tried in additional group. The diets were
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isocaloric and isonitrogenous. Both fat levels (2% &4
and feed conversion compared with the control diet

%) improved growth
but the 4% level was

superior in its effectBirds which had been fed diets containing a mixture

from plant and animal fats were significantly higher

at 21 & 42 days than

recorded heavier weights compared to those fed on the diet supplemented

those fed either SFO or BT alone.At the same timi,all the three groups

with 2% fat or fed basal diet alone. The same trend
weight and abdominal fat percent ,however the
supplemented with 4% SFO recorded the highest value

as detected for liver

group fed on diet
of cholesterol. Total

lipids were significantly affected by fat supplementation and the animal fat

was the highest in its effect.
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INTRODUCTION

There have been remarkable increases in growth

feed utilization in commercial broilers during the p

s

rate and efficiency of

st 25 to 30 years.

Concomitant with those increases is a tendency for broiler to accumulate

large deposites of fat. Hot environmental temperatu

e prevails in Egypt

causes feed intake to decrease and often results in inadequate nutrient intake

contributing to poor performance.
Among many recommended practical approas

thes that proved to

offset the effects of hot temperature and to increase energy density of diets

to promote more gain and desired finished carcass ,is the usage of different

sources of fat (Thomson, 1989)Hamm et.al. (1973) d
quantity and type of dietary fats in the finisher diet infl
fat in the poultry processing.

The beneficial effect of fat addition to poultry di¢

emonstrated that the
hence the quantity of

bts not only accounts

to its high energy content, but also ,fat improves feed palatability and feed

intake (Thomson, 1989). However ,the inclusion of
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10%) to com-soybean diets improved weight gain and feed efficiency of
broilers (Deaton et al. , 1981: Cantor et al., 1989; Senkoylu, 1990).
Moreover, under high Egyptian environmental temperature, addition of fat
animal or plant origin to broiler diets improved the performance, however,
vegetable oils at level of 2% (cottonseed oils) showed the best performance
(Hady et al. , 1992).

The objective of this study to investigate the effect of inclusion of
animal and vegetable fat sources in the broiler diet on their performance
throughout 6 weeks experimental period.

MATERIALS and METHODS

A total of 90 one-day old chicks (Arbor acres) obtained from Beni-
Mor hatchary were floor reared in an experimental room bedded by a layer of
wheat straw and provided with clean feeders and waterers . The chicks were
weighed and randomly divided into six groups (15 chicks/group).

Chicks were fed on the starter diets for the first three weeks and
grower-finisher diets for the slaughter age (42 days),(tables, 1-2). The
calorie-protein ratio of the experimen‘a’ Ciets was kept constan: as possib'e
and to satisfy the requirement stated in the NRC (1984).

Two  sources of fat ,vegetable oil (Sunflower oil, SFO) and animal fat
(Beef tallow, BT) were used in this experiment with two levels (2% , 4%).

Group 1 was considered as control and fed on the basal diet without
fat supplement.Diets with 2% and 4% SFO were fed to groups 2 & 5, while,
groups 3 & é'were fed on the diets containing 2% & 4% BT; respectively.
Group 4 was fed on the mixture of SFO & BT (2% + 2%).

The experiment was conducted in Summer months where the
temperature in the experimental room was recorded daily with average day-
time temp. 36 +3°C and average night-time temp., 294+3°C. The relative
humidity was ranged between 65% and 70%.
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The diets were fed ad-libitum and a fresh clean water was

continuously available throughout the experimental pe

consumption and body weight were recorded on weekly

Weight gain and feed conversion were calculated

riod (6 weeks). Feed
basis.
for 3 ages: (1) up to

the time that the starter diet was discontinued (21 days), (2) from 21 to 42

days and (3) from day old to slaughter age.

At the end of the experiment ,5 birds from each group were randomly
taken, weighed and slaughtered. Weights of abdominal fat liver were

expressed as a percentage of body weight.Blood san

from each group and serum samples were separated a

n
total lipids and cholesterol (Loeffer and Mcdougald , 19r3) :
Analysis of variance was used to examine
difference between means of different treatments (Snc

1980).
RESULTS
The results data are presented in tables ( 3-7 ).
DISCUSSION
Growth data presented in table (3) revealed that
the experimental diets improved body weight in compa

diet. The improvement in body weight gains achieved b
high fat diets again confirms the finding of work

nples were collected
used for analysis of

the significance of
:decor and Cochran ,

the addition of fat to
fison with the control
y chicks receiving the
ers cited previously

(Donaldson et al 1956 ; Gazia , 1971 ;and Donal

son, 1985) that the

incorporation of fat into a balanced ration without| altering the energy

nutrient balance enhances chick growth Similarly ,in [accordance with the
work of Waldroup et al. (1976), increasing dietary dénsity improved chick
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growth (Dale and Fuller, 1979) found that dietary energy would be utilized
more efficiently with the high density diets.

Results revealed that the quantity and type of dietary fat influenced
significantly the body weights of the chicks.Birds that have been fed diets
containing 4% fat of either types or mixture of them were heavier. At the
same time ,chicks of group 4 fed on (2%SFO+2%BT) were significantly
heavier at 21 & 42 days than those fed either SFO or BT alone and along the
experiment ,all the three groups recorded heavier weights compared to those
fed diet supplemented with 2% fat or the basal diet alone.

The favourable effect of dietary vegetable oil on broiler weight gain
over that of animal fat could be explained on view of Abrams (1961) and
Zumbado et al. (1990) studies who found that digestibility of animal fat is
not as high as vegetable oil.

The effect of fat on feed intake and feed conversion is shown in table
(5) . Tt is obvious that,the addition of fat to the diets (as different sources and
in different levels) during hot season exhibited an improving effect on feed
intake compared to the control group. These are in agreement with the
results of Dale and Fuller (1980) However,several suggestions had
implicated that such increases may result from improved palatability or
increased nutrient density oy fat supp.ementation (Donalcson, 1985). Carew
and Hill (1964) found that fat decreases heat increment of the diet would
increase the amount of usable energy available to the bird first by increasing
feed intake and secondly by increasing the net energy in relation to
metabolizable energy intake (Dale and Fuller ,1979) Feed conversion ratio
was not imprc;\'red for birds fed on diets containing beef tallow (BT).This
came in agreement with the results reported by Scaife et al.(1994).
However,feed conversion was improved with the diets containing SFO at the
two levels.

Data of this study revealed that when vegetable oil (SFO) was used in
combination with animal fat (BT) there was a significant increase in final
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body weight accompained by improved feed cq

experiment.

The significantly better feed conversion by
containing a mixture of SFO and BT compared to chi

nversion along the

hicks fed the diets

I~
=

cks fed on either fat

alone suggests that a combination of two fat soufces might be more

efficiently utilized than when fed alone. This support
and Kramer (1978); Garrett and Young (1975) that
The dressing percentages (table, 6) ranged b
75.6%. Chickens fed on the diet containing the mix
showed the highest dressing percentage (75.6%) con
treatments. The lowest value was recorded for chicks

BY.

N

Abdominal fat percentages (table, 6) were ai
supplementation. Highest abdominal fat was found i
containing 4% SFO (2.45%) and the lowest value i
containing 2% BT. These result disagreed with those ¢
who found that addition of 2% BT gave the highest pert
fat and 1% CSO gave the lowest percentage.

1

The weight of liver expressed as percentage

ranged from 2% to 2.60%. The inclusion of 4% fat signifi

the claim by Sibbald
there are synergestic
effects from combining dietary fats from different sourceL.

etween 62.7% and

ture of SFO & BT

pared to the other

fed diets having 2%

ered by dietary fat

broilers fed on diet
chicks fed on diet

f Teleb et al. (1993)
rentage of abdominal

of dressing weight
cantly affected liver

weight.The greater effect was clearly evidence with the mixture of SFO &

BT.

In regard to serum cholesterol (table,7),the
significant increase in all treatments received fat. 1
cholesterol (200 mg%) was found at using 4% BT and

T

esults show highly

'he highest level of
he lowest level (145

mg%)at using 2% SFO. Hady et al. (1992) found $gniﬁcant increase in

serum cholesterol level in all fat treatments especially wi
(2%). However for total lipids ,there was significant i"f
& 4% BT. The highest level of total lipid (11.4 g/L) w
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4% BT followed by 4% SFO (10.2 g/L) and the lowest level (8.5mg/L) was
recorded when using 2% SFO.The observed increase in the serum
cholesterol level of chicks fed diets having the two experimental fat levels
(2% & 4%) needs further study,otherwise it may affect human health.

It may be concluded that,inclusion of different fat sources (SFO &
BT) at levels of 2% & 4% to broiler diets could improve broiler performance
under high environmental temperature but the 4% level was superior in its
effect. Moreover,the mixure of SFO & BT may lead to improvements in body
weight and feed conversion.
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Table (1):Composition of the starter diets.

Ingredients Diets
(%) 1 2 3 4 5 5
Basal diet | 2%SFO 2%BT | 2%SFO+2%BT | 4%SFO | 4%BT
Yecllow com,ground 67.70 62.57 63.17 57.81 57.21 | 5841
Soybean meal(44%) 21.00 25.57 2497 30.08 3068 | 2948
Fish meal (72%) 4.00 4 .00 4.00 2.00 200 2.00
Mcat meal (60%) 5.84 4.00 4.00 4.00 4.00 4.00
Addcd fat** —- 2.00 2.00 4.00 4.00 4.00
Bonc meal 0.08 0.65 0.65 0.66 0.66 0.66
Dicalcium phosphate 0.20 0.06 0.06 0.25 0.25 0.25
Limestone,ground 0.86 0.80 0.80 0.80 0.80 0.80
Salt 0.10 0.12 0.12 0.15 0.15 15
Mecthionine 007 0.08 0.08 0.10 0.10 0.10
Premix* 0.15 0.15 0.15 0.15 0.13 0.15
Calculated analysis:
Crude protein(%) 21.5%8 22.04 21.82 22.16 22.37 2195
ME (Kcal/Kg) 3004 3066 3038 3084 3113 3056
C/P ratio 139.20 139.11 139.23 139.17 139.16 | 139.22
Ether extract(%) 3.61 5.30 5.32 6.96 6.94 6.97
Methionine (%) 0.47 0.48 0.48 048 048 048

*Broiler premix:fumishing the following ingredients per Kg of feed:Vit.A 12000 1U ,vit D3

2000 TU ,vit.E 10 mg folic acid 1 mg ,niacin 20 mg ,pantothenic acid 10 mg ,vitK 2 mg

vit.By Img ,vit By dmg ,vit Bg 1.5 mg ,vit B3 10pg.biotin 50pg ,iron 30mg ,copper 10mg

.zinc 55mg ,Mn 55mg ,iodine Img,Se 0. 1mg ,choline chloride 500mg.

**Sunflower oil (SFO) contained 8815 Kcal ME/Kg ;becf tallow (BT) ,7050 ME/Kg
,according to NRC (1984).
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Table (2):Composition of the grower-finisher diets.

Ingredients Diets
(%) 1 2 3 4 5 6
Basal diet | 2%SFO 2%BT 2%SFO+2%HBT | 4%SFO | 4%BT
Yellow corn,ground 73.14 68.38 68 88 64.85 64.30 65.40
Soybean meal(44%) 18.30 21.79 21.29 2332 2397 2277
Fish meal (72%) 3.00 2.00 2.00 2.00 2.00 2.00
Meat meal (60%) 4.00 4.00 4.00 4.00 4.00 4.00
Addcd fat** e 2.00 2.00 4.00 4.00 4.00
Bone meal 0.43 0.46 0.46 0.46 0.46 0.46
Dicalcium phosphate 0.10 0.25 0.25 0.25 025 0.25
Limestone,ground 0.76 0.80 0.80 0.80 0.80 0.80
Salt 0.10 0.15 0.15 0.15 0.15 0.15
Mcthionine — 0.02 0.02 0.02 0.02 0.02
Premix* 015 0.15 0.15 015 0.15 0.15
Calculated analysis:
Crude protein(%) 19.05 19.44 19.27 19.81 20.00 19.61
ME (Kcal/Kg) 3050 3113 3083 3170 3200 3140
C/P ratio 160 160 160 160 160 160
Ether extract(%) 3.54 5.29 5.31 7.17 7.15 7.19
Methionine (%) 0.36 037 0.37 037 038 0.38

Table (3):Body weight development (g/chick)of the experimental groups of chicks.
Age Group
(in days) 1" 2 3 4 5 [
Basal diet | 2%SFO 2%BT | 2%SFO+2%BT | | 4%SFoO 4%BT
0 39 52+ 403413 | 39.434) | 39.82+1 25 4022412 | 39.73t14
21 410516 | 4413bct1q | 425bc)2 4742114 4633b+13 | 4352abs)2
42 1224437 | 1353bc150 | 13110450 15453160 142530452 | 1361bc+50

*Group 1 was considered as control.
a,b,C means with the same row with the same letter are not signififantly different
(P<0.05).
Table(4):Analysis of varianceof body weight at 21 and 42 days of age

MS
Source of variation d.f
21 days 42 days
Between treat. 5 8591.11** 153131.28**
Error 84 2779.64 37826.98

** Differences between treatments are highly significant (P<0.05).
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Table (5):Feed intake,weight gain (g/chick) and feed conversion of the experimental
_groups of chicks.

Age (in days) Group
1 2 3 4 5 6

Feed intake:

0-21 780 800 820 900 860 . 850

2242 1700 1786 1815 1900 1840 1937

042 2480 2586 2635 2800 2700 2787

Weight gain:

0-21 370 401 386 434 423 412

22-42 214 912 886 1071 962 909

0-42 1184 1313 1272 1505 1385 1321

Feed conversion:

0-21 1.90 181 1.93 1.90 1.86 1.8%

22-42 2.09 1.96 2.05 1,77 1.91 2.13

0-42 2.03 191 201 1.81 1.89 2.05

Table (6):Dressing weight ,liver weight and abdominal fat % of the experimental

groups of chicks.
tems Group
1 2 3 4 5 6
Drcessed carcass ,% 62.7 678 64.0 75.6 70.6 66.5
{(without giblets).

Liver weight as % of body weight. 2.03 2.20 2.00 2.60 238 2.57

Abdominal fat ;% 1.80 1.76 1.60 2.00 245 2.0

Table (7):Cholesterol and total lipids of the experimental groups of chicks.

Items Group
1 2 3 4 5 6

Cholestrol ,mg% 131216 | 145**+]1.8 | 155**+1.8 | 192**+3 8 | 179%**+2.6 | 200**+3.2
Total lipid ,g/L 7.540.4 8.540.3 8.910 4 9.540.7 10.2*+0) 5 11.4*10.7

*Significant at P<0.05. **Significant at P<0.01.
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