
IJSRD - International Journal for Scientific Research & Development| Vol. 4, Issue 03, 2016 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 901 

Effects of Dietary Inclusion of Beef Fat (Tallow) on Broiler Performance 

and Feed Utilization 
Omer Massaad Elbashier1 Mohamed Tag Eldin Ibrahim2 Abu-Bakr Elshiekh Ahmed Elshiekh3 

1,2,3Sudan University of and Technology
Abstract— This study was performed to investigate the effect 

of supplementing beef fat 3% on broiler performance  and feed 

utilization including: Feed consumption, body weight gain, 

feed conversion ratio (FCR), water consumption, carcass 

characteristics, protein efficiency ratio, lysine efficiency ratio, 

efficiency of energy utilization, mortality, relative water 

consumption, and production efficiency factor. Two hundred 

unsexed broiler chicks, 28 day-old (Ross 308) were used. The 

Chicks were randomly distributed into 2 treatments 

experimental groups, designated T1 and T2, each group has 4 

replicates of 25 chicks. Birds were fed experimental diets for 

3 weeks. They were fed finisher diets from 29th to 49th day 

old, in which 3% beef fat was added to the isocalaric and 

isonitrogenous to T2 diet, 0% beef fat (Tallow)T1 (Control 

group). Live body weight, body weight gain, feed 

consumption, feed conversion ratio, protein efficiency ratio, 

lysine efficiency ratio, efficiency of energy utilization, water 

consumption, relative water consumption٫ production 

efficiency factor, carcass characteristics were determined. The 

results showed highly significant differences (p<0.01) 

between groups T1 and T2, in live body weight, body weight 

gain, carcass weight٫ water consumption٫ feed conversion 

ratio٫ lysine efficiency ratio and production efficiency factor. 

No significant differences were found between groups T1 and 

T2, in feed consumption, efficiency of energy utilization and 

protein efficiency ratio. Therefore it is concluded that adding 

beef fat based diets improved broiler performance and feed 

utilization. 
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I. INTRODUCTION 

Broiler industry is increasing dramatically throughout the 

developing countries. There have been a notable increase in 

growth rate and feed efficiency in commercial broiler 

chickens in the last 20 years. Current commercial hybrids 

with high performance require high energy and protein diets 

which would enable the maximum exploitation of those 

genetic potential. There is a problem to meet such a high 

energy level with conventional feed ingredients such as 

maize, wheat, barley and soybean. Fats provide a 

concentrated source of energy to achieve high energy in 

broiler diets. In the developing countries, fat or oils as energy 

rich feed are available from animal sources and plant sources. 

Fats also provide varying quantities of the essential nutrient 

linoleic acid {14}. Another important role of fats in diet is its 

inhibition from de novo lipogenesis in broiler chickens that 

could increase energy efficiency in diets {21}. 

Sudan has 90-95% of the feed materials used in 

poultry feed available locally٫ but import from abroad about 

5-10% of the feed composition which it drains great deal of 

the cost which reach 23-37% of the total cost of the feed٫ 

beside acute competition in food between humans and 

animals. AOAD٫ (1989) and reported that sorghum٫ 

groundnut cake٫ sesame cake and wheat bran are considered 

the main source of protein and energy for poultry in Sudan. 

{2}. 

The profile of fatty acids is of importance to the 

quality of the utilization of lipids and to the absorption of 

these lipids by the bird, and also because it influences the 

quality of the fat deposited in broiler carcass. {3}. 

Fats and oils are subject to oxidation which is 

responsible for the development of rancidity. Rancid fat 

products have an objectionable odour and decrease the 

palatability of a feed. Rancidity can be prevented or slowed 

by adding antioxidants. Vitamin E is the major natural 

antioxidant. In commercial feed, fats are used to increase 

energy in feedlot diets they are usually added at the rate of 2 

to 5 percent of the diet’s total dry matter. Total fat levels 

exceeding 6 to 8 percent can cause digestive disturbances, 

diarrhea and reduce feed intake. {13}, reported that when fat 

is fed at rates up to 5% of the dry matter; that dry matter intake 

decreased, with an improvement in average daily gain, and 

feed efficiency. However over the entire feeding period 4% 

fat improved average daily gain by only 3.8% and this 

difference was only a trend. The addition of fat had no effect 

on dry matter intake, feed to gain ratio or carcass traits. {17}, 

reported that dietary supplementation of tallow with 

vegetable oil (50:50) for starter broilers is the suitable 

approach for obtain more weight gain and lower feed 

conversion ratio. 

Control of feed intake is an extremely complex area 

involving a number of factors and theories which have 

attempted to explain this phenomenon. Factors such as 

dietary (dietary nutrient composition, feed formulation and 

feedstuff inclusion levels, and feed pellet quality) and 

managerial. {8} 

The amount of feed consumed is closely associated 

with growth performance in meat-type poultry. Aside from 

adequate diet formulation, maintaining maximum feed intake 

is the single-most important factor that will determine the rate 

of growth and efficiency of nutrient utilization. Stimulate 

those nerves that pass through the hypothalamus, from where 

other nerve networks transmit information to the organs, such 

as the gizzard, liver, intestine and pancreas. These signals 

come directly from the food itself (color, shape and smell), 

whereas others originate from the intestinal tract following 

the ingestion of food. In contrast to mammals, visual and 

textural properties of food have a much greater. {11}. {1}, 

reported that high dietary energy level significantly increased 

(LBWG) during the finisher period, increasing energy level 

significantly increased LBW and LBWG (Elmansy, 2006). 

During the finishing period, increasing energy level 

significantly increased LBW and LBWG {7] and {16}. 

{4} and {9}, reported that house temperature 

probably the most important factor influencing feed 

conversion is the temperature of the broilers environment. 

Birds are homeotherms (warm-blooded), meaning they 

maintain a relatively constant body temperature regardless of 

the environmental temperature. Birds perform best when 
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there is minimal variation in house temperatures over a 24 

hour period of time. 

II. MATERIALS AND METHODS 

A. Experimental Location and Site: 

This study was conducted at the Poultry Farm٫ College of 

Animal Production Science and Technology٫ Sudan 

University of Science and Technology during the period from 

2Its of March to 9 of April 2015. This study was performed 

to investigate the effect of inclusion of 3% beef fat on broiler 

performance including, feed consumption, body weight gain, 

feed conversion ratio (FCR) protein efficiency ratio, lysine 

efficiency ratio, and efficiency of energy utilization, water 

consumption, relative water consumption٫ production 

efficiency factor, carcass characteristics and mortality. 

B. Experimental Houses: 

The experiment was conducted in an open side deep litter 

house 8×5m dimensions ٫4m central altitude and 2.5m side 

altitude٫ constructed by corrugated iron sheets roofing٫  wire 

netting sheets supported by 50cm cement wall at sides and 

concrete  floor. The long axis of the house extended east-west 

facing the wind direction for efficient ventilation. The house 

was divided into twelve experimental sections (replicates) of 

equal area (1.5m2) ٫ each and 75cm walls altitude which 

separate experimental sections. The experimental house and 

equipments were cleaned٫ burned and disinfected.  Then fresh 

wood shaving litters was spread in the experimental section 

floor at depth of 5cm٫ Moreover٫ each section was provided 

with one tubular metal feeder and circular plastic drinker. The 

house had four lamps at 2m altitude high from ground. 

C. Experimental Birds: 

A total of two hundred, one day old unsexed broiler chicks 

(ROSS 308) bought from Enema Poultry Production 

Company. The experimental period extended for 21 days ٫ 

and the experimental treatments started from day 28th to 49th 

days of age. Water was supplemented with multi –vitamin 

from 28 -31 days. Antibiotic Doxystin (Doxycycline Hcl 

50mg – colistin sulphate 400000 I.U) was added as 

prevention dose from 35th – 40 day. 

D. Experimental Diets: 

The experiment consisted of two treatment groups, 

designated as T1 control group fed % beef fat٫ T2 fed (3%) 

beef fat (Tallow); Each group consist of one hundred birds 

and each group was further subdivided into four replicates of 

twenty five per replicate. All birds were fed on pre starter 

ration for the 1st week of age then they were fed on starter 

ration for (21 days). Then the birds were allocated in to the 

experimental finisher diets from 28- 49 day old. All rations 

were formulated to be approximately iso-caloric and iso-

nitrogenous to meet the nutrient requirements for broiler 

chicks as out lined by the {17} feed and water were supplied 

adlibitum during the experimental periods. 

1) Analysis of the Finisher Experimental Ration: 

Treatment 

Ingredients 
T1 T2 

Sorghum grains 74.7 48.7 

Wheat bran 0.1 1.9 

G.N.C 18.46 39.8 

Lime stone 0.74 0.85 

D.C.P 0.57 0.29 

lysine 0.43 0.3 

Methionine 0.05 0.05 

Common Salt 0.01 0.1 

Super Concentrate 5 5 

Beef fat 0 3 

Calculations 

Premix 0.01 0.01 

ME(Mj/kg) 13.39 13.39 

CP% 20.01 20 

CF% 3.21 3.61 

Ca% 1 1.01 

Av.p% 0.44 0.45 

Lysine% 0.93 1.11 

Methionine% 0.50 0.51 

Table 1: composition (%) and calculated analysis of 

experimental finisher diets: 

[22] 

Item 

Ingredie

nts 

ME 

Mj/

kg 

C

P 

% 

Ca 

% 

AV

.P 

% 

Lysi

ne 

% 

Methion

ine 

% 

C

F 

% 

Concent

rate 

10.0

2 

3

5 

10.

6 
4.9 1.1 4.3 

1.

5 

Table 2: Chemical composition of concentrate: 

Source: lab of Hendrix Company٫ Netherlands. 

Fatty acid 
SFA/MUFA/ 

PUFA 

Percentage 

Beef 

Melting 

point(c) 

Mysteric 

(c 14:0) 
SFA 2-4 53 

Palmitic 

(c16:0) 
SFA 22–28 63 

Paaclmiotelic 

(c16 :1) 
MUFA 1–12 0 

Stearic (c18:0) SFA 4–30 70 

Trans-

vaccenic 

(c18:1) 

MUFA 1–12 45 

Oleic (c18:1) MUFA 35–50 16 

Linoleic 

(c18:2) 
MUFA 1–2 -9 

Table 3: Fatty acids composition of beef fat 

(Australian Meat Processor Corporation (AMPC) and Meat 

& Livestock Australia. 2008) 

E. Data Collection: 

During the experimental period live body weight (LBW)٫ 

body weight gain (BWG)٫ feed consumption (FC)٫ feed 

conversion ratio (FCR)٫ protein efficiency ratio (PER)٫ lysine 

efficiency(LU)٫ efficiency of energy utilization (EEU)٫ 

production efficiency factor (PEF) and relative water intake٫ 

were determined on weekly basis٫ while temperature٫ water 

consumption  (WC)٫ and mortality were recorded daily. At 

the end of the 7th week the birds were fasted for twelve hours 

for the final body weight, slaughtered and then dressing% 

was determined. 

The rate of mortality was calculated which is the 

ratio between the number of the dead birds and the initial total 

number of birds multiplied by 100. 

Mortality =        number of dead birds ×100 

Total number of bird 
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F. Calculations: 

Production Efficiency Factor (PEF) = (final bird weight, kg x 

livability %)/( age days x feed conversion ratiox100). 

Protein Efficiency Ratio (PER): Weight gain 

divided by protein intake {12}. 

Energy Efficiency Ratio (EER): Weight gain 

x100/total ME intake {12}. 

Lysine efficiency: Lysine intake (mg)/weight gain 

(g). 

Calculation of European Production Efficiency 

Factor Liveweight (kg) x Liveability (%) x 100. 

Age at depletion (days) x Feed conversion 

efficiency. 

Production Efficiency Factor Live weight (lb.) x 

Liveability - (whole bird condemns + 50 percent part 

condemns x 100 Age at depletion (days) x Calorie conversion 

(megacalories/lb. live). 

Estimation of water intake rate during the 

experimental period (standard intake) was carried-out using a 

regression analysis between water consumption in water- 

restricted birds and age (variable X). Compensatory 

consumption in the period from 28 to 49 days of age was 

calculated as the difference in water intake between the 

groups previously submitted to water restriction and the 

control group {18}. 

G. Statistical Analysis: 

Completely randomized design (CRD) was used in the 

current study. The data were subjected to analysis of variance 

(One –way- ANOVA) and the means were suppurate by the 

least significant difference (LSD) using the statistical 

package for social science (SPSS) version 16.0 (2007) 

computer program. 

III. RESULTS 

A. Temperatures of Experimental Period: 

Weekly high and low ambient temperature of experimental 

period (three weeks) is presented in table (1). It was observed 

that the lower environmental temperature was٫ 28.3C0 

whereas the highest temperature was 40C0. 

B. Overall Performance Results: 

Treatment 

Parameter 
Control Beef fat Significance 

Feed intake ( g) 82.0 ± 1.5 
106.6 ± 

4.9 
** 

Water intake 

 (ml) 

345.8 ± 

3.5 

476.5 ± 

2.2 
** 

Body weight 

(g) 

1257.6 ± 

15.4 

1677.1 ± 

12.8 
** 

Weight gain (g) 37.9 ± 1.6 62.5 ± 3.9 ** 

Feed 

conversion ratio 
2.2 ± 0.36 

1.7 ± 

0.131 
** 

Carcass weight  

(g) 

61.98 ± 

1.094 

64.42 ± 

0.852 
** 

**: High significant difference ( P < 0.01 ) . 

Table 4: The overall performance results of the three weeks 

of broiler fed on Beef fat 3% ration 

As seen in table (4), the results showed that there are 

significant differences (p < 0.01) between birds fed beef fat 

T2, 3 % and the control T1, in all parameters tested. 

Parame

ters 

Treatm

ent 
Week 1 Week 2 Week3 

feed 

intake 
Control 

71.41.4±1

3.08 

86.41±71.

40 

88.3±14.2

.5 

 Beef fat 
87.30±6.6

8 

103.69±5.

76 

112.14±6.

90 

 
Signific

ant 
** ** ** 

Water 

intake 
Control 

25.21±2.7

7 

37.33±4.7

3 

44.98±3.8

3 

 Beef fat 
24.23± 

2.94 

44.52±3.7

6 

49.49±3.4

6 

 
Signific

ant 
* ** ** 

Weekly 

body 

weight 

Control 
761.57±1

8.84 

991.21±3

1.41 

1257.6±5

1.38 

 Beef fat 
664.40±1

4.7.0 

1398.0±1

2.09 

1684.0±1

2.07 

 
Signific

ant 
** ** ** 

Weekly 

weight 

gain 

Control 
25.14±4.6

4 

38.56±5.3

8 

50.23±5.3

4 

 Beef fat 
66.44±11.

02 

58.61±4.2

4 

76.53±6.9

4 

 
Signific

ant 
** ** ** 

Weekly 

feed 

convers

ion 

ratio 

Control 1.98±.76 1.28±.52 2.18± .02 

 Beef fat 1.344±.79 1.77±.33 1.31 ± .26 

 
Signific

ant 
** ** ** 

Table 5: Effect of Adding beef fat (finisher) diet on broiler 

performance 

The results of weekly mean feed intake and 

water intake are presented in table (5). The  result 

showed that birds fed beef fat diets, feed intake and 

water intake showed highly significantly differences 

(p<0.01) during the 2nd and 3rd week of the 

experimental period for both parameters. Significant 

differences (p<0.05) were noticed for water intake 

during the 1st week of the experimental period, 

compared to those fed the control diet during all three 

weeks of the experimental period. The results of 

Weekly body weight, Weekly weight gain and 

Weekly feed conversion ratio (g/bird) showed 

significant differences (p<0.01) between birds fed 3% 

beef fat and birds fed 0% (control).  

The results of carcass weight (g / bird) and 

dressing percentage are presented in table (6). The 

results showed that the difference in carcass weight 

and dressing percentage between birds fed 3% beef fat 

and birds fed 0% (Control) was significantly 

high(p<0.01).  

Parameters 

Treatment 

Carcass 

weight (g) 

dressing 

percentage % 

Control 840.8 ± 8.5 61.98 ± 1.094 
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beef fat 
1189.7 ± 

20.77 
64.42 ± 0.852 

Significance ** ** 

Table 6: Effect of beef fat (finisher) diet to carcass weight 

and dressing percentage 

Paramet

ers 

Treatme

nce 
Week 1 Week 2 Week3 

Relative 

water  

intake 

Control 
36.22 

±1.33 

38.43±2.

44 

38.46±2.

35 

 Beef fat 
45.15±2.

99 

44.72±0 

.77 

49.50± 

1.85 

 
Significa

nce 
NS ** ** 

Protein 

ratio 

efficienc

y 

Control 
1.80±0.7

3 

2.2073± 

.321 

2.8881 ± 

.57 

 Beef fat 3.25±.41 
2.71± 

.172 

3.66±0.5

0 

 
Significa

nce 
** ** ** 

Efficienc

y energy 

utilizatio

n 

Control 
30.09±4.

45 

39.28± 

4.21 

42.80± 

3.96 

 Beef fat 
53.61±2.

70 

41.59±2.

58 

55.84± 

3.89 

 
Significa

nce 
** ** ** 

Lysine 

efficienc

y 

Control 2.47±.40 2.53± 39 2.01± .44 

 Beef fat 1.48±.30 1.96±.20 1.45± .25 

 
Significa

nce 
** ** ** 

Producti

on 

efficienc

y factor 

Control 
15.52± 

1.57 

14.18±0.

85 

16.60±2.

99 

 Beef fat 
18.18± 

0.93 

16.94±0.

77 

18.81±60

.82 

 
Significa

nce 
** ** NS 

Table 7: Effect of Adding beef fat (finisher) diet on broiler 

feed utilization 
٫ b٫ means within the same column followed by different 

superscript are at  significantly (P<0.05) different. 

*: significance different at (p<0.05). 

**: Highly significance different at (p<0.01). 

NS: No significant difference. 

The results of mean weekly relative water intake 

(RWI) is presented in table (7). No significant differences 

were noticed during the 1st of the experimental period. 

Highly significant differences (p<0.01) were noticed during 

the 3rd and the 2nd week of the experimental period. Protein 

efficiency ratio (PER), Efficiency energy utilization and 

Lysine efficiency, as seen in table (7). Highly significant 

differences (p<0.01) were noticed in all three weeks of the 

experimental period between birds fed beef fat diet 3%, 

compared to the control. Production efficiency factor showed 

a highly significant differences (p<0.01), during the 3rd and 

the 2nd week of the experimental period, between birds fed 

beef fat diet 3%, compared to the control while no significant 

differences were noticed for the 3rd of the experimental 

period. 

C. Mortality: 

The mortality% was 4% for all treatments of experimental 

period.  

D. Livability: 

Through the experimental period livability was 96% for all 

treatments 

IV. DISCUSSION 

The main aim of this experiment was to test whether the 

inclusion of beef fat 3% in the diet of broilers influences the 

performance and feed utilization of broilers. 

It is evident from the performance data feed intake 

intended to increase with adding beef fat 3% to broiler diet, 

this increase reflects in terms of increased body weight, 

weight gain, and feed conversion ratio. This suggests that 

beef fat supplementation improved the performance of 

broilers, the results of the present study are similar to {5} who 

had attributed the using of beef fat may increase the energy 

and performance of the broiler chicks, however Alberta 

Feedlot Management Guide, Second edition (2000 ), reported 

that  fats and oils can improve ration by improving 

palatability. 

The overall result showed that no significant 

different were found in feed consumption, efficiency of 

energy utilization and protein efficiency ratio. Highly 

significant different (p<0.01) were noticed for live body 

weight, body weight gain, carcass weight٫ water 

consumption٫ feed conversion ratio٫ lysine efficiency ratio 

and production efficiency factor. Dressing % showed 

significant difference (p<0.05) which improved by inclusion 

of beef fat3%. The improvement of growth performance of 

broiler fed beef fat could be due to that, the dietary fat reduced 

the passage rate of the digesta through the gastrointestinal 

tract, allowing for better nutrient absorption and utilization 

({4} and {14}, or might be due to the dietary fat which 

increases diet digestibility and to stimulate growth and feed 

efficiency, or as a result of the higher percentage of long chain 

fatty acids and higher contents of triglyceride. These results 

are in agreement of that reported by {21} and {6}. The result 

of water consumption showed that highly significant 

differences (p<0.01) were observed between groups. Birds 

fed 3% fat beef, recorded the highest water consumption 

which might be due to the dietary energy content, these 

results are in agreement of that reported by {16}. The result 

of feed consumption showed that no significant differences 

among different experimental groups. Highly significant 

differences (p<0.01) were noticed for feed conversion ratio 

which might be due to the dietary fat which decreased feed 

intake. Feed efficiency was improved as reported by {12}. 

The result showed that supplementation of beef fat 3% for 

broilers resulted in a highly significant difference (p<0.01). 

Live body weight٫ body weight gain was studied by {11}, 

{8}, {17} and {9}, reported that high dietary energy level 

significantly increased (LBWG) during the finisher period, 

increasing energy level; significantly increased LB. In 
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contrast, {20} and {21} concluded that LBW and LBWG 

were not significantly affected by dietary energy levels but 

the resent results showed that supplementation of beef fat by 

3% to broiler diet, showed a highly significant difference 

(p<0.01) for carcass weight compared to control group. The 

present study results are agreement with reported by {17} 

who found that carcass weight significantly improved by 

addition of beef fat which can be as a substitute as an 

alternative energy source for local feedstuffs to decrease the 

price of broiler feed and to reduce the competition between 

human and animals. 

Finally addition of beef fat improved the weekly 

performance and feed utilization of broiler and had 

significant difference (p<0.01) effect on most parameters 

tested, except the feed consumption, efficiency of energy 

utilization and protein efficiency ratio.  

V. CONCLUSION 

The results showed that the use of beef fat as poultry feed 3% 

had improved broiler performance parameters as feed 

conversion ratio, live body weight٫ water consumption٫ body 

weight gain٫ production efficiency factor (PEF)٫ lysine 

efficiency ratio (LER), Dressing% and carcass weight, when 

compared with the control diet. That mean that beef fat can 

added to broiler feed to reduce the production cost.  

VI. RECOMMENDATIONS 

Further Studies can be conducted to investigate to supplement 

another percent of beef fat as broiler feed to reach a good 

percentage of broiler performance. Further Studies can be 

conducted to investigate the effect of beef fat on fat profile. 
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