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Abstract
A trial was conducted to evaluate the effect of fat emulsifier on fat utilization in broiler chickens using 240 days old chicks which were
divided into 24 replicates in a 3×2 factorial arrangement under Completely Randomized Design (CRD). Experimental diets were formulated
using 1, 2 or 3% fat with or without fat emulsifier (Lecithin) at 350 mg kgG1. The trial lasted for 35 days and was divided into starter and
finisher phases. Statistical analysis of the data collected during the trial revealed that feed intake was not affected (p>0.05) by fat and fat
emulsifier. Increasing fat levels resulted in a linear decrease (p<0.05) in starter weight gain but it didnʼt affect (p>0.05) finisher and overall
weight gain. Fat emulsifier affected (p<0.05) finisher, final and overall weight gain but starter weight gain remained unaffected (p>0.05).
Starter Feed Conversion Ratio (FCR) increased (p<0.05) with increasing fat levels but finisher and overall FCR remained unaltered (p>0.05).
Fat emulsifier didnʼt affect (p>0.05) starter FCR but finisher FCR was improved with fat emulsifier supplementation (p<0.05). Dietary fat
didnʼt affect (p>0.05) Dry Matter (DM) and Ether Extract (EE) digestibility but fat emulsifier significantly improved (p<0.05) DM and EE
digestibility. The carcass composition study results revealed that fat emulsifier affected (p<0.05) the heart weight and linearly increasing
fat levels resulted in a linear decrease (p<0.05) in gizzard weight. The combination of fat and fat emulsifier affected (p<0.05) finisher FCR,
finisher weight gain, DM digestibility and EE digestibility. This investigation reveals that dietary fat should be avoided in starter diets and
supplementation of fat emulsifier in broiler diets may improve DM and EE digestibility.
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carbohydrates, proteins and minerals (Leeson, 1993;
Katongole and March, 1980). There is also a relationship
between carcass composition and fat type being utilized in
feed (Crespo and Esteve-Garcia, 2001). Some fats cause higher
abdominal fat depositions and result in refusal of such birds
on the behalf of consumers in markets. Mortality rates and
Feed Conversion Ratio (FCR) are also related to fat in the diets.
Excess fat in the diets causes indigestibility, lower feed intakes
and lower weight gain resulting in economic losses and
endangering bird life as well. So, the fats are essential and very
important ingredient of feed but on the other hand their
inclusion at higher levels in diet may have many bad impacts
on bird performance.
From this situation there arises a need of something
by which low levels of fats can be utilized efficiently and
higher levels can be digested quite easily without having
any bad effects performance of birds. Use of fat emulsifiers
may be helpful in improving fat utilization in birds. Weight
gain and FCR are improved while liver fat and fat in feces is
decreased by usage of fat emulsifiers (Roy et al., 2010;
Guerreiro Neto et al., 2011). It is reported that fats are a
beneficial feed component but used seldom because of less
digestibility and fat emulsifiers are reported to enhance the fat
digestibility and improve bird performance as well. Fat
emulsifiers are reported to cause a significant decrease in
blood cholesterol. Phospholipid and bile acid fat emulsifiers
are also reported to cause a significant increase in the serum
high density lipo-proteins content which are considered
as good cholesterol and are considered as a good indicator
of chicken meat quality for human consumption. This
phenomenon of beneficial effects have been found to be
effective in poultry and at the same time they were effective
in other monogastric animals like rats, monkeys and even
human beings (Murata et al., 1983). Previous studies
demonstrated that emulsifier as well as multi-enzyme in
different energy density diet on growth performance,
blood profiles and relative organ weight in broiler chickens,
Cho et al. (2012). Previous study demonstrated that the
improvements that can be made with lysolecithin
supplementation are highly dependent on the fat
incorporated in broiler feeds (Cho et al., 2008).
Keeping in view, the study was planned to evaluate the
effects of fat emulsifier on utilization of varying levels of
dietary fat in broiler chickens and resulting effects on growth
performance.

INTRODUCTION
Poultry is the most important source of animal protein
that contributes significantly in maintaining the health status
of an ever increasing human population. It is a cheap and
main source of protein for under developed and developing
countries like Pakistan. Poultry meat contributes 26.8% of
total meat sources in Pakistan (Riaz et al., 2014). However, an
alarmingly increasing human population, disease outbreaks
and scarcity of quality ingredients are main obstacles in
development of the poultry industry in Pakistan. Therefore, it
has become mandatory to use alternate feed resources and
feed additives to enhance the growth in poultry (Bhatti, 2011).
Lipids (oils and fats) are energy rich components of any feed
having highest number of energy yielding bonds per unit of
weight (Leeson, 1993). Chemically lipids are triglycerides i.e.,
triesters of glycerol and fatty acids. These are needed by body
to protect against shock, maintain body temperature,
synthesize hormone, for proper functioning of central nervous
system and muscular metabolism (Bjorntorp, 1991). Fats serve
as energy reservoir for the body in the form of glycogen
reservoirs. Furthermore, vitamin A, D, E and K are fat soluble
which means that these vitamins are digested, transported
and absorbed in the presence of fats (Leeson, 1993). Dietary
fat supplementation is the key source of essential fatty acids
which cannot be synthesized in birds and are therefore,
necessary to be provided in feed fat supplementation in
broiler feeds has been found a useful tool to improve
performance and to obtain extra caloric effect to fulfill the
requirements in rapidly growing chicks in a shorter time span
through increased passage rate and improved digestion and
absorption of nutrients in the intestinal tract (NRC., 1994).
However, there are some problems regarding fat usages,
their levels and digestibility in poultry. Fat digestibility varies
with age of the birds and with fat type and source being
utilized (Leeson, 1993). The degree of saturation in a fatty acid
is inversely proportional to the extent of its digestibility and in
the same way degree of unsaturation in a fatty acid chain is
responsible to enhance its digestibility (Mohammed and
Horniakova, 2011). Higher levels of fats not only cause
indigestion of their own but also they form insoluble calcium
(Ca) soaps which cause Ca deficiency and unavailability
despite the fact that how much calcium is being added in
diets (Fedde et al., 1960; Whitehead et al., 1971; Whitehead
and Fisher, 1975). Divalent Ca ions present in the feed bind
with fatty acid molecules and result in soap formation which
cannot be absorbed and digested in the digestive tract
resulting in wastage of both fats and Ca (Tabeidian et al.,
2010). Dietary fats also affect digestibility, absorption, intake
and metabolism of many other feed ingredients e.g.,

MATERIALS AND METHODS
Experimental birds, housing and management: The chicks
(240 male broilers) were randomly divided into 24 replicate
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Table 1: Composition of experimental starter diets
F1
---------------------------------E1
E0

F2
---------------------------------E0
E1

F3
---------------------------------E0
E1

48.5
7
4
19
6.5
2
7
1
2
1
1
1

48.5
7
4
19
6.5
2
7
1
2
1
1
1

41
9
7
19
5.5
1.5
9
1
2
1
2
1

2
1

34
13
10
18
7
1
10
1
1
1
3
1

34
13
10
18
7
1
10
1
1
1
3
1

20
2850
3.85
1.2

20
280
3.85
1.2

20
2848
3.80
1.2

20
2848
3.80
1.2

20
2854
3.93
1.2

20
2854
3.93
1.2

Ingredients (%)
Corn
Rice polishing
Rice broken
Soybean meal
Sunflower meal
Corn gluten (60%)
Canola meal
Lime stone
Molasses
DCP
Vegetable oil
Vitamin and mineral premix
Chemical composition
CP (%)
ME (kcal kgG1)
CF (%)
Lysine (%)

41
9
7
19
5.5
1.5
9
1
2

F1, F2 and F3 indicate added fat at the rate of 1, 2 and 3% in diets, respectively, E0 and E1 represent no emulsifier and 350 mg kgG1 fat emulsifier in the broiler diets,
respectively
Table 2: Composition of experimental finisher diets
F1

F2

F3

------------------------------------------------------------

--------------------------------------------------------

-------------------------------------------------------------------------

Ingredients (%)

E0

E1

E0

E1

E0

E1

Corn
Rice polishing
Rice broken
Soybean meal
Sunflower meal
Canola meal
Lime stone
Molasses
DCP
Vegetable oil
Chemical composition

54
7
6
18
6
6
2
1
1
1

54
7
6
18
6
6
2
1
1
1

51
5
7
15
6
10
2
1
1
2

51
5
7
15
6
10
2
1
1
2

47
3
8
15
8
8
1
2
3
3

47
3
8
15
8
8
1
2
3
3

CP (%)
ME (kcal kgG1)
CF (%)
Lysine (%)
Methionine (%)
Ca (%)
P (%)

18
2899
4.02
1.2
0.35
1.07
0.43

18
2899
4.02
1.2
0.35
1.07
0.43

18
2900
3.90
1.2
0.35
1.07
0.44

18
2900
3.90
1.2
0.35
1.07
0.44

18
2898
3.84
1.2
0.35
1.00
0.42

18
2898
3.84
1.2
0.35
1.00
0.42

F1, F2 and F3 indicate added fat at the rate of 1, 2 and 3% in diets, respectively, DCP: Dicalcium phosphate, CF: Crude fat or fiber, E0 and E1 represent no emulsifier and
350 mg kgG1 fat emulsifier in the broiler diets, respectively

lpens for 6 treatments in a 2×3 factorial arrangement under
Completely Randomized Design (CRD) using 4 replicates per
treatment group and 10 chicks were allotted to each replicate.
Light, ventilation, relative humidity and floor space were
maintained as standard. Temperature was kept at 95EF during
first week and then it was decreased as 5EF per week until it
was maintained at 75EF throughout the trial. This investigation
approved by Department of Animal Sciences, College of
Agriculture, University of Sargodha, Pakistan Ethical
Committee.

Experimental design and diets: For the trial 6 iso-caloric
and iso-nitrogenous broiler starter and broiler finisher
diets were formulated having three fat levels 1, 2 and 3%
with or without fat emulsifier at a constant level of 350 g tG1.
The trial lasted for 35 days and was divided into 2 phases
i.e., starter and finisher phases. Description of the
experimental diets is given in Table 1. The ingredients
employed in feed formulation and chemical compositions
of each experimental starter and finisher diet is given in
Table 1 and 2, respectively. Proximate analysis of feeds is
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given in Table 3. All birds and chemicals were collected from

3×2 factorial arrangement under CRD and means were

Ghazi Brothers Ltd., Pakistan as gift sample.

separated by Duncanʼs Multiple Range Test (Steel et al., 1997).

Vaccination: All the chicks were vaccinated against new castle

RESULTS AND DISCUSSION

disease (ND) and Infectious Bursal Disease (IBD) in this trial.
Feed intake: There was no interaction (p>0.05) between fat
Production performance and livability: Parameters

and fat emulsifier for starter, finisher and overall feed intake

regarding body weight, Feed consumption, feed conversion

(Table 4). There was no individual effect (p>0.05) of fat

ratio, mortality, all are recorded during whole experiment and

emulsifier on starter, finisher and overall feed intake (Table 4).

also conducted digestibility trial ash as an external marker for

Increasing level of dietary fat supplementation did not affect

evaluation of dry matter and ether extract digestibility

(p<0.05) starter, finisher and overall feed (Table 4) Findings of

described by Olukosi et al. (2012):

present study are supported by Kussaibati et al. (1982) who
reported no effect of dietary fat and exogenous fat emulsifier

Digestibility (%) = 100-

on feed intake during all phases of broiler life. The results

marker in feed nutrient in feces

marker in feces nutrient in feed

might be attributed the improved nutrient digestibility with
fat emulsifier supplementation which might resulted in

Statistical data analysis: Data collected during the trial

fulfilment of the caloric requirements of the birds and hence

regarding initial weight, final weight, feed intake, weight gain,

the birds did not intake more feed (Mathlouthi et al., 2002).

FCR, nutrient digestibility including dry matter and ether

Results of present study are contradictory to the findings of

extract digestibility, carcass yield, breast meat yield, thigh

Melegy et al. (2010), Udomprasert and Rukkwamsuk (2006)

meat yield, dressing percentage and relative organ weights of

and Tang et al. (2007) who reported that inclusion of various

liver, heart, spleen, gizzard and abdominal fat was analyzed in

fat blends with supplementation of lysolecithin (a fat

Table 3: Proximate analysis of experimental diets
F1

F2

-------------------------------------------------------------------------

-------------------------------------------------------------------------

F3
-----------------------------------------------------------------------------------

Ingredient (%)

Starter

Finisher

Starter

Finisher

Starter

Finisher

CP

20.08

18.02

20.01

18.09

20.08

18.04

DM

12.07

9.53

12.05

9.53

12.07

9.54

EE

2.53

2.78

3.56

3.46

4.18

4.39

Ash

4.70

4.93

5.24

4.99

4.88

4.79

Fiber

4.61

4.52

4.79

4.93

5.25

5.16

F1, F2 and F3 stand for added fat at the rate 1, 2 and 3% in the diets, respectively
Table 4: Effect of fat and fat emulsifier on feed utilization in broiler
Diets
-------------------------------------------------------------------------------------------------------

Items

F1

F2

F3

-----------------------------

----------------------------

-------------------------------

E0

E0

E0

E1

E1

Significance
E1

------------------------------------------------SEM

Fat

Emulsifier Fat×emulsifier

Feed intake (g)
Starter

826.78

833.60

823.70

820.90

824.38

1.35

NS

NS

NS

Finisher

1404.73

1404.62

1410.31

1402.45

830

1407.54

1415.23

2.13

NS

NS

NS

Over all

2231.50

2238.24

2234.0

2232.42

2228.45

2239.61

2.20

NS

NS

NS

Starter

1.38

1.39

1.44

1.46

1.61

1.47

0.03

*

NS

NS

Finisher

2.69

2.26

2.44

2.17

2.16

2.29

0.05

NS

*

*

Over all

1.97

1.84

1.94

1.90

1.91

1.87

0.02

NS

NS

NS

Dry matter digestibility (%)

75.47

79.88

76.02

79.70

75.87

80.09

0.17

NS

*

*

Ether extract

86.22

89.67

86.53

88.76

86.47

88.94

0.09

NS

*

*

Feed conversion ratio

digestibility (%)
F1, F2 and F3 indicate added fat at the rate of 1, 2 and 3% in diets, respectively, E0 and E1 indicate added fat emulsifier at the rate of 0 and 350 mg kgG1 in diets,
respectively, NS: Non-significant (p>0.05), *Significant (p<0.05), SEM: Standard error mean
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was affected. Increasing FCR with increasing fat level in starter
might be attributed to no lipase activity in starter phase
resulting in lower absorption of fats and as a result lower
energy absorption from iso-caloric (Wongsuthavas et al.,
2007). Results of present study are contradictory to the
findings of Zollitsch et al. (1997) who reported that there was
a significant effect of fat and fat emulsifier on FCR in broilers
fed diets containing a blend of different fats supplemented
with choline. The difference in results might be attributed to
higher emulsifying activity of choline as compared to bile acid
which was used in present study.
The result of present study are in agreement with the
findings of Wongsuthavas et al. (2007) and Nobakht et al.
(2012) who reported that there was no effect of various fat
levels on overall FCR in broiler while, starter FCR was
significantly increased with increasing fat levels. The results
might be attributed to lipase activity which is not found in
starter phase resulting in no absorption of fats and there is
more loss of energy with increasing fat level in iso-caloric diets
(Gaiotto et al., 2001; Wongsuthavas et al., 2007). Results of
present study are contradictory to the findings of several
researchers (Crespo and Esteve-Garcia, 2001; Baiao and Lara,
2005; Fernandez and Fraga, 1996; Suksombat et al., 2007;
Ghazalah et al., 2008; Velasco et al., 2010; Mansoub, 2011)
who reported that increasing fat levels in poultry diets
improved FCR throughout the broiler life span. The difference
in results might be attributed to the reduced dustiness with
utilization of higher fat levels in diets which might resulted in
improved nutrient utilization and as a result improved FCR
(Rezaei et al., 2007).

emulsifier) resulted in a significant increase in feed intake in
broiler. These results might be attributed to the type of fat
emulsifier used in previous studies because lysolecithin,
choline and cholic acid have been reported to be more
efficient fat emulsifiers as compared to bile acid which was
used in present study. The results of present study are in
agreement with the findings of Crespo and Esteve-Garcia
(2001), Fernandez and Fraga (1996), Shahryar et al. (2011)
and Nobakht et al. (2012) who found that increasing fat levels
had no effect on feed intake. Some other researchers
(Suksombat et al., 2007; Rahimi et al., 2011) also reported no
effect of vegetable fat (oil) supplementation on average daily
feed intake. It might be attributed to the lower levels of fat
used in diets resulting in no effect on dustiness, palatability
and intake of feed (Saleh et al., 2009). The results of present
study are contradictory to the findings of Leeson (1993),
Ghazalah et al. (2008), Rezaei et al. (2007) and Velasco et al.
(2010) who reported that higher levels of dietary fat (up to 5%)
resulted in increased feed intake in broiler. Several others have
also reported that inclusion of vegetable oils in high energy
diets resulted in improved feed intake (Monfaredi et al., 2011).
The increase in feed intake might be due to higher level of
dietary fat causing decreased dustiness and improved
palatability (Rezaei et al., 2007).
Feed conversion ratio: Starter and overall FCRs were found
unaltered (p>0.05) however, finisher FCR was significantly
affected (p<0.05) with combination of fat and fat emulsifier
in diets (Table 4). Fat emulsifier did not affect (p>0.05)
starter and overall FCR but finisher FCR was affected (p<0.05).
Increasing dietary fat levels had no significant effect (p>0.05)
on finisher and overall FCR however, starter FCR increased
with increasing fat levels (p<0.05).Results of present study are
agreed with the findings of Guerreiro Neto et al. (2011) who
reported that there was no effect of fat and fat emulsifier
interaction on overall FCR in broiler however, starter FCR

Nutrient digestibility: There was an interaction (p<0.05)
between fat and fat emulsifier for dry matter and ether extract
digestibility (Table 5). Dry matter and ether extract digestibility
was affected (p<0.05) by fat emulsifier supplementation in
broiler diets. Increasing dietary fat levels did not affect
(p>0.05) dry matter and ether extract digestibility (Table 5).

Table 5: Effect of fat on feed utilization in broiler

Items

Diets
-------------------------------------------------------------------F1
F2
F3

Standard error mean

Significance
---------------------------------------Linear
Quadratic

Feed intake (g)
Starter
Finisher
Over all
Feed conversion ratio

829.19
1405
2233

829.85
1406
2234

822.64
1411
2234

0.25
3.69
3.82

NS
NS
NS

NS
NS
NS

Starter
Finisher
Over all
Dry matter digestibility (%)

1.39
2.48
1.91
79.35

1.46
2.31
1.92
80.04

1.54
2.22
1.89
79.68

0.05
0.09
0.04
0.31

*
NS
NS
NS

NS
NS
NS
NS

Ether extract digestibility (%)

87.95

88.02

87.89

0.25

NS

NS

F1, F2 and F3 indicate added fat at the rate of 1, 2 and 3% in diets, respectively, NS: Non-significant (p>0.05), *Significant effect (p<0.05)
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Table 6: Effect of fat and fat emulsifier on growth performance of broiler

Items (g)

Diets
---------------------------------------------------------------------------------------------------------------F1
F2
F3
------------------------------------------------------------------------------------------E1
E0
E1
E0
E1
E0

Standard
error mean

Significance
---------------------------------------------Fat
Emulsifier Fat×emulsifier

Initial weight
Final weight
Weight gain

42.3
1133.80

41.67
1225.51

42.03
1154.71

41.3
1170.0

41.25
1169.40

41.85
1196.73

0.25
11.09

NS
NS

NS
*

NS
NS

Starter
Finisher
Overall weight gain
Average daily gain

602.75
531.02
1091.50
31.18

601.82
623.27
1183.40
33.81

575.25
579.44
1112.70
31.79

567.92
650.08
1131.70
32.33

512.18
657.18
1128.10
32.23

567.58
629.08
1154.80
32.99

12.27
13.37
12.82
0.37

NS
NS
NS
NS

NS
*
*
NS

NS
*
NS
NS

F1, F2 and F3 indicate added fat at the rate of 1, 2 and 3% in diets, respectively, E0 and E1 indicate added fat emulsifier at the rate of 0 and 350 mg kgG1 in diets,
respectively, NS: Non-significant (p>0.05), *Significant effect (p<0.05)
Table 7: Effect of fat on growth performance of broilers

Items (g)

Diets
----------------------------------------------------------------------F2
F3
F1

Standard error mean

Significance
------------------------------------------Linear
Quadratic

Initial Weight
Final Weight
Weight gain

41.99
1179

41.66
1164

41.55
1183

0.43
22.38

NS
NS

NS
NS

Starter
Finisher
Overall weight gain
Average daily gain

602.28
577.15
1137
32.49

571.55
616.76
1122
32.06

539.88
643.14
1141
32.62

21.25
23.16
22.19
0.64

*
NS
NS
NS

NS
NS
NS
NS

F1, F2 and F3 indicate added fat at the rate of 1, 2 and 3% in diets, respectively, NS: Non-significant effect (p>0.05), *Significant effect (p<0.05)

Findings of present study are supported by the results
obtained by Adrizal et al. (2002), Maisonnier et al. (2003),
Parsaie et al. (2007), Firman et al. (2008), Kil et al. (2010) and
Cho et al. (2012) who reported that there was a significant
increase in DM and EE digestibility in broiler fed iso-caloric
diets containing fat emulsifier and dietary fats at low level.
The results might be attributed to the action of fat
emulsifier as an emulsifying agent for dietary fat and a
stabilizer for other feed ingredients along with higher
degree of lipolysis of triglycerides resulting in more micelle
formation, digestion and absorption of fats (Cho et al., 2012).
Results of present study are not in line with the findings of
several researchers (Danicke et al., 2000; Sanz et al., 2000;
Hertrampf, 2001; Andreotti et al., 2004; Ferreira et al., 2005;
Guerreiro Neto et al., 2011) who reported that that there was
no effect of low level of fat emulsifier supplementation in
iso-caloric diets containing higher fat levels (5-6%) from
various sources. The differences in the results might be
attributed to improper concentration of fat emulsifier
supplemented in the diets containing higher levels of fat.
This might resulted in decreased uptake and utilization of
feed ingredients including dietary fat and other feed
ingredients (De Los Santos et al., 2008).

(p>0.05) however, finisher weight gain was improved (p<0.05)
(Table 6). Dietary fat did not affect starter, finisher, final and
overall weight gain (Table 7). Increasing level of dietary fat in
starter feed resulted in a linear decrease in weight gain
(p<0.05) while, there was no effect (p>0.05) on finisher, final
and overall weight gain. Results of this study are in line with
the findings of Roy et al. (2010), Guerreiro Neto et al. (2011)
and Luc et al. (2013) who reported that addition of fat
emulsifier in vegetable oil based broiler diets resulted in an
improved weight gain during finisher phase however, no
effect was found on starter weight gain. These results
might be attributed to no activity of lipase in starter phase
while increased weight gain in finisher phase might be
attributed to increased lipase activity resulting in higher fat
digestibility along with emulsification (Gaiotto et al., 2001;
Wongsuthavas et al., 2007; Guerreiro Neto et al., 2011).
Andreotti et al. (2004) and Ferreira et al. (2005) who
reported that there was no interaction between fat emulsifier
and higher levels of dietary fat in broiler diets with regard to
weight gain. The results might be attributed to use of higher
concentration of dietary fats with an improper concentration
of fat emulsifier (Andreotti et al., 2004).
The result of present study are in agreement with
the findings of several researchers (Sanz et al., 2000;
Crespo and Esteve-Garcia, 2001; Suksombat et al., 2007;
Wongsuthavas et al., 2007; Ghazalah et al., 2008;

Weight gain: No interaction was found between fat and
fat emulsifier for starter, final and overall weight gain
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Table 8: Effect of fat and fat emulsifier on organ weight of broiler

Items (g)

Diets
-----------------------------------------------------------------------------------------------------------F1
F2
F3
-------------------------------------------------------------------------------E1
E0
E1
E0
E1
E0

Liver weight
Heart weight
Spleen weight
Gizzard weight

28
7.51
1.75
25.50

31
8
2
29.51

31
7.54
2
23.55

28
8.52
1.75
22.25

30
6
1.62
20.25

27.75
9
1.75
19

Standard
error mean
0.65
0.32
0.08
0.68

Significance
---------------------------------------------Fat
Emulsifier Fat×emulsifier
NS
NS
NS
*

NS
*
NS
NS

NS
NS
NS
NS

F1, F2 and F3 indicate added fat at the rate of 1, 2 and 3% in diets, respectively, E0 and E1 indicate added fat emulsifier at the rate of 0 and 350 mg kgG1 in diets,
respectively, NS: Non-significant (p>0.05), *Significant (p<0.05)

Tabeidian et al., 2010; Velasco et al., 2010; Nobakht, 2011)
who reported that there was no effect of graded fat levels
on weight gain in broiler. Gaiotto et al. (2001) and Guerreiro
Neto et al. (2011) reported that fat supplementation in broiler
resulted in a linear decrease in weight gain during starter
phase. The decrease in weight gain during starter phase
might be attributed to no or limited lipase activity which
might result in poor fat utilization (Gaiotto et al., 2001;
Wongsuthavas et al., 2007). The results of present study are
contradictory to the findings of a number of researchers
(Adrizal et al., 2002; Baiao and Lara, 2005; Rezaei et al., 2007;
Monfaredi et al., 2011; Shahryar et al., 2011) who reported
that weight gain in broiler was affected by varying levels and
higher proportion of dietary fat as compared to other feed
ingredients. The difference in the results might be attributed
to the decreased dustiness with usage of higher fat levels
resulting in more palatability, increased feed intake and higher
weight gain as a result (Rezaei et al., 2007).

of several researchers (An et al., 1997; Tabeidian et al., 2010;
Velasco et al., 2010; Nobakht et al., 2012; Kabir and Ide, 1995)
reported that supplementation of fat in poultry had a
significant effect on dressing percentage, liver, gizzard and
breast and thigh weights. The higher carcass and organ
weights obtained in birds consuming dietary fat might be as
a result of fat which might gave higher metabolizable energy
values as compared to other energy sources (Saleh et al.,
2009). Results of present study are not in line with the findings
reported that inclusion of fat in broiler diets reduced the
relative weight of liver which might be attributed to the
presence of inositol which is involved in the movement of fats
from liver to other body parts in broilers (Schaible, 2000). The
differences in results might be attributed to increased
utilization of fat as a source of energy in broilers when the
diets contained fat (Nobakht, 2011).
Present study is in line with the findings of Andreotti et al.
(2004), Ferreira et al. (2005), Lara et al. (2006), Roy et al.
(2010), Guerreiro Neto et al. (2011), Cho et al. (2012) and
Luc et al. (2013) who reported that there was no effect of fat
emulsifier supplementation on the internal organ weights of
broiler. The results might be attributed to increased utilization
of fat as a source of energy when the diets contain fat and
fat emulsifier (Nobakht, 2011). Results of present study are
not in line with the findings of Praharaj et al. (1997) reported
that relative weights of liver, heart, spleen and gizzard were
affected significantly in broiler by supplementation of fat
emulsifier in the diets. The difference in results might be
attributed to the presence of lecithin in commercial emulsifier
preparations which might enhance the activity of
emulsification (Schaible, 2000).

Carcass characteristics: Fat emulsifier supplementation did
not affect (p>0.05) liver, spleen and gizzard weight however,
heart weight was affected (p<0.05) and gizzard weight
decreased (p<0.05) linearly with increasing fat level (Table 8).
The result of present study are in agreement with the findings
of Crespo and Esteve-Garcia (2001), Ghazalah et al. (2008) and
Nobakht et al. (2012) reported that dietary vegetable fat
supplementation in broiler had no effect on the dressing
percentage of broiler. Several other researchers (Peebles et al.,
1997; Lara et al., 2006; Suksombat et al., 2007; Roy et al.,
2010; Guerreiro Neto et al., 2011; Shahryar et al., 2011) also
found that there was no effect of dietary oils on dressing
percentage and carcass characteristics including abdominal
fat, live weight, liver weight, dressing percentage, thigh
weight, breast weight, heart weight, spleen weight and
gizzard weight. The results might be attributed to the source
of fat utilized in all the studies because vegetable fats might
not affect carcass characteristics of broiler (Lara et al., 2006).
The results of present study are contradictory to the findings

CONCLUSION
This investigation reveals that dietary fat should be
avoided in starter diets and supplementation of fat emulsifier
in broiler diets may improve DM and EE digestibility. It can also
be concluded that supplementation of fat emulsifier in broiler
rations may improve dry matter and ether extract digestibility.
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Further investigation entails to identification of mechanisms
of action as well as other effective or toxic effect on animal.
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