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Abstract 
 The experiment was conducted to investigate the effects of different fat sources on growth performance of 

broiler chicks. Broiler chicks were raised from 0 to 50 days of age. Two hundred and forty broilers (Ross 308) were 

randomly assigned to one of four experimental diets. These were four replicates for each of the following diets: A) 

Soybean oil, B) Free fatty acids, C) Grease oil, and D) Poultry oil. The results showed that the highest body weight 

and daily weight gain in 8-15 d, 16-25 d, 26-39 d, 40-44 d, and 45-50 were obtained in broilers fed on soybean oil 

diets (P<0.05). In 0-50 day oil the feed intake and daily weight gain of broilers fed on soybean oil was higher than 

other fat sources (P<0.05). According to findings of recent study, the growth performance of broiler fed on poultry 

oil and grease oil was poor compare to other fat sources. The growth performance of broilers fed on free fatty acids 

diet was slightly better than grease oil and poultry oil sources. The soybean meal oil and poultry fat oil 

supplementation significantly increased and decreased carcass weight percentage, respectively (P<0.05). Antibody 

titer against Newcastle diseases and Influenza viruses were not affected by different fat sources (P>0.05). 
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Introduction 
 The inclusion of fat and oil is a common practice in poultry production to increase the energy content of 

diet. Adding dietary fat decreased passage rate of the digesta from the gastrointestinal tract, so the nutrient 

absorption and utilization will be better (Peebles et al., 2000; Baiao and Lara, 2005; Latshaw, 2008). It was 

suggested that fat metabolism and deposition in poultry can be affected by different dietary fat (Snaz et al., 2000; 

Pesti et al., 2002). The inclusion of fat to poultry diet, in addition to providing energy, ameliorates the absorption of 

fat-soluble vitamins, reduces the pulverulence, and enhances the palatability of the rations.  

 The amount of fat consumption decreased and feed efficiency was improved, when fat sources increased in 

poultry diets (Jeffri et al., 2010). Nowadays, a number of different fat sources from animal and vegetable sources are 

used in poultry diets (Sanz et al., 2000). Soybean oil is one of the main sources of vegetable fat which is used in 

poultry diets due to the suitable fatty acid composition and high amount of metabolizable energy (Burlikowska et al., 

2010).  

 It was reported that broilers fed 8% beef tallow in the diet a significant reduction of feed efficiency 

compared to birds fed sunflower or fish oil was observed (Newman et al., 2002). While, adding 3% of canola oil in 

broiler diet caused in a significant improvement in body weight and feed conversion ratio in comparison to birds fed 

animal fat (Newman et al., 2002). . The present experiment was undertaken to determine the effects of different 

dietary fat sources on broiler performance, carcass characteristics and antibody titer against Newcastle Diseases and 

Avian Influenza viruses.  

 

Materials and methods 
 The experiment was conducted according to the Animal Care Committee of the Animal Science 

Department, Islamic Azad University, Isfahan (Khorasgan) Branch, Isfahan, Iran. The one day old broilers were 

purchased from a commercial hatchery, individually weighed and 240 broilers randomly allocated to the pens with 

dimensions of 1.20×1×1 m, length, width, height. The study was conducted in a completely randomized design with 

4 treatments; each treatment was replicated 5 times, with each replicate comprising one pen of 12 birds.  

 The broilers were vaccinated following the standard vaccination schedule, in order to decrease the stress 

induced by vaccination to broilers, a multi-electrolyte solution was added in drinking water, 24 h before and after 

vaccination.  
 Pens were equipped with a hanging feeder, nipple drinker and wood shavings. Broilers from 0-7 d of age 

fed on with commercial diet and then a four phase feeding program included of 8-15 d, 16-25 d, 26-39 d, 40-44 d, 

45-50 d. Birds were fed 4 diets containing different fat sources (soybean oil, fatty acid, grease oil and poultry oil) 

formulated to meet or exceed broiler nutrient requirements (Ross 308) recommendation. All the fat sources were 

purchased from Teyhoo Sanaat Parsian Co. The mentioned company produce raw soybean oil, mixture of soybean 

oil and poultry oil fatty acid, refined fast food and restaurant oil, and poultry oil from slaughter house by-product. 

The reason of fat sources selection was, they are conventional fat sources in poultry production in Iran and they have 

a noticeable price difference in some situation. The dietary treatments consisted of 1, 1.3, 1.3 and 1.6% in starter, 

grower, finisher one and two, respectively.  

 Ingredients and chemical composition of the basal diets are shown in Table 1. Feed (pellet form) and water 

were provided ad libitum throughout the whole trial. Body weight (BW), feed intake (FI), daily weight gain (DWG) 

and feed conversion ratio (FCR) of broilers were obtained at the end of each period.  

 All broilers were intramuscularly immunized with a killed vaccine of Newcastle and Avian Influenza 

(H9N2) viruses at age of 7 days. On day 33 blood sample was collected from the wing vein of two birds per each 

replicate and serum antibody titers against Newcastle and Influenza viruses in serum were determined by 

haemaglutination inhibition (HI) test and were expressed as the logarithm base 2 (Jahanian, 2009).  

 At 50 days of age two birds were selected randomly from each replicate, slaughtered and the carcass, heart, 

liver, abdominal fat, spleen, bursa of fabricius, proventriculus, gizzard, pancreas, deudenum, jejunum, ileum and 

cecum were collected, weighed and expressed as a percentage of live body weight.  

Statistical analysis 

 Data were analyzed using the ANOVA general linear model of SAS software as a completely randomized 

design. Means were compared by the LSD method. Significant implies P<0.05 unless stated otherwise.  
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Table 1. Ingredient and composition of the diet 

Diet composition 
Starter 

(7-14 d) 

Grower 

(14-28d) 

Finisher 1 

(28-42d) 

Finisher 2 

(42-50 d) 

Corn 45.7 55.5 57.7 58.9 

Soybean meal 25.5 20 14 13 

Soybean Oil 1 1.3 1.6  

Salt 0.2 0.2 0.2 0.2 

MCP 1 0.97 0.71 0.68 

CaCo3 1.75 1.7 1.55 1.5 

Lysine 0.35 0.35 0.35 0.31 

Methionine 0.24 0.23 0.2 0.19 

Threonine 0.11 0.12 0.14 0.11 

NaHCo3 0.13 0.13 0.13 0.15 

Mineral premix
1 

0.14 0.12 0.09 0.09 

Vitamin premix
2 

0.14 0.12 0.09 0.09 

Rovabio Enzyme 0.005 0.005 0.005 0.005 

Choline chloride 0.05 0.05 0.035 0.035 

Wheat DDGS 3 4 7 7 

Rapeseed meal 6 6 8 8 

Phytase 0.01 0.01 0.01 0.01 

Dehulled Sesame 

meal 
2 2 2 2 

Toxin binder 0.2 0.2 0.2 0.2 

Corn gluten meal 2.5 2 1 1 

Wheat 10 5 5 5 

Calculated 

composition 
    

Metabolizable 

energy (Kcal/Kg) 
2890 2970 3020 3030 

Crude protein% 21.4 19.3 18 17.5 

Digestible lysine% 1.15 1.04 0.92 0.87 

Digestible 

Met+Cys% 
0.9 0.83 0.78 0.76 

Digestible Thr% 0.79 0.72 0.68 0.64 

Calcium% 0.98 0.94 0.84 0.81 

Available 

phosphorous% 
0.47 0.46 0.4 0.39 

Na 0.17 0.16 0.17 0.17 

Cl 0.2 0.2 0.2 0.2 
1Vitamin premix provided per kg of diet: Vitamin A: 9000 IU, Vitamin D3 4000 IU, Vitamin E 63 mg, Vitamin K 2.3 mg, Vitamin B1 mg 2.6, 

Vitamin B2 6.5mg, Vitamin B3 48, Vitamin B5 15, Vitamin B6 3, Vitamin H2 0.16, Vitamin B9 1.7, Vitamin B12 0.013; 2 Mineral premix 

provided per kg of diet: Zn 126, Mn 105 mg, Fe 38 mg, Cu 16 mg, I 1.3 mg, Se 0.38 mg. 

Results 

Performance 

 The effect of different fat sources on performance parameters of broilers are illustrated in Table 2. There 

were no significant differences between fat sources on FI of broilers in 8-15 d (P>0.05). In 16-25 d the broilers fed 

on diets containing free fatty acid and poultry oil had highest and lowest FI (P<0.05), respectively. The FI of broilers 

fed on diet containing grease oil in 26-39 d and 40-44d was significantly lower than other fat sources (P<0.05). In 

whole rearing period (8-50 d) using soybean oil and grease oil cause to increase and decrease FI of broilers, 

respectively (P<0.05). 

 The results related to BW of broilers in 8-15 d, 16-25 d, 26-39 d and 39-42 d was similar, using soybean oil 

and poultry oil significantly increased and decreased broilers BW, respectively (P<0.05). The broilers received diets 

supplemented with soybean oil in 8-50 d had the highest BW compare to other fat sources (P<0.05). 
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Table 2. Effect of different fat sources on broiler performance at different phase. 

 Soybean oil Free Fatty acids Grease oil Poultry oil 
p-

value 

8-15d      

DFI 52.01
a
±0.47 51.81

a
±0.05 51.88

a
±0.44 51.76

a
±0.11 0.95 

BW 530.00
a
±4.51 528.37

a
±1.60 518.75

ab
±4.55 515.87

b
±4.11 0.05 

DWG 48.57
a
±0.64 48.33

ab
±0.22 46.96

b
±0.65 47.30

ab
±0.04 0.07 

FCR 1.07
bc

±0.009 1.08
ab

±0.002 1.05
c
±0.004 1.09

a
±0.003 0.002 

16-25 d      

DFI 93.36
ab

±0.91 96.02
a
±1.69 92.58

b
±0.72 87.56

c
±0.77 0.0005 

BW 1093.13
a
±6.55 1082.18

a
±7.91 1080.50

ab
±13.02 1052.13

b
±10.33 0.05 

DWG 56.31
a
±0.98 55.38

ab
±0.86 56.17

a
±0.96 52.68

b
±1.05 0.06 

FCR 1.70
ab

±0.03 1.73
a
±0.01 1.64

b
±0.01 1.69

ab
±0.01 0.08 

26-39 d      

DFI 130.38
a
±0.43 131.57

a
±0.74 125.74

b
±0.01 130.23

a
±2.32 0.02 

BW 2012
a
±3.41 1995

a
±11.60 1915

b
±19.01 1870

c
±13.40 0.0001 

DWG 76.59
a
±0.72 76.11

a
±1.30 68.51

b
±1.20 63.89

c
±2.21 0.0001 

FCR 1.70
c
±0.01 1.73

c
±0.03 1.83

b
±0.03 2.11

a
±0.02 0.0001 

40-44d      

DFI 183.83
ab

±0.00 188.94
ab

±3.95 180.91
b
±1.59 191.99

a
±3.81 0.06 

BW 2604.00
a
±8.61 2580.75

a
±23.87 2418.68

b
±21.85 2362.78

b
±40.54 0.0001 

DWG 98.62
a
±1.39 97.54

ab
±2.79 93.41

ab
±1.63 90.15

b
±4.34 0.16 

FCR 1.86
c
±0.02 1.88

bc
±0.02 1.93

b
±0.02 2.05

a
±0.02 0.0002 

45-50 d      

DFI 204.05
a
±3.14 192.57

b
±0.06 184.22

c
±0.19 205.42

a
±1.74 0.0001 

BW 3113.00
a
±34.58 3045.13

b
±9.50 2900.00

c
±17.69 2906.72

c
±7.14 0.0001 

DWG 92.84
a
±1.63 85.14

b
±0.21 80.20

c
±1.17 77.45

c
±1.38 0.0001 

FCR 2.19
c
±0.03 2.23

bc
±0.02 2.29

b
±0.03 2.65

a
±0.03 0.0001 

8-50 d      

DFI 124.78
a
±0.26 124.68

a
±1.23 119.82

b
±0.31 123.55

a
±0.78 0.01 

DWG 71.29
a
±0.84 70.59

a
±0.77 66.08

b
±0.43 64.86

b
±0.94 0.0001 

FCR 1.76
d
±0.006 1.81

c
±0.005 1.83

b
±0.003 1.89

a
±0.001 0.0002 

                             a-b Means within the row with no common superscripts differ significantly. 

                  DFI: Daily feed intake, BW: Body weight, DWG: Daily weight gain, FCR: Feed conversion ratio 

 

 The highest DWG in 8-15 d was obtained in broilers consumed diet with soybean oil, while the DWG of 

broilers consumed diet with grease oil decreased (P<0.05). The DWG of broilers consumed diets with poultry oil 

significantly decreased (P<0.05). In 26-39 d, 40-44 d and 45- 50 d the similar trend was observed in DWG of 

broilers, the highest and lowest DWG was obtained by soybean oil and poultry oil supplementation (P<0.05).  

 The data related to FCR of broilers in Table 2 shows that in 8-15 d and 16-25 d the lowest FCR was 

obtained in broilers fed on diet containing grease oil (P<0.05). In 26-39 d, 40- 44 d and 45-50 d the results shows 

that by using soybean oil the FCR of broilers significantly decreased in comparison to other fat sources (P<0.05).  

Carcass 

 The percentage of carcass, abdominal fat, spleen, proventriculus, gizzard, deudenum, jejunum, ileum and 

cecum of broilers affected by fat sources (P<0.05), but no significant differences were found for heart, liver, bursa of 

fabricius and pancreas (Table 3).  

 The broilers fed on soybean oil and poultry oil diet had the highest and lowest carcass percentage, 

respectively (P<0.05). Also, percentage of abdominal fat was lowest and highest in soybean oil and poultry oil diet, 

respectively (P<0.05). The lowest spleen weight was observed in grease oil diet (P<0.05). The broilers received diets 

supplemented with free fatty acids had lowest proventriculus and gizzard weight (P<0.05), while soybean oil and 

grease oil increased proventriculus and gizzard weight, respectively (P<0.05).  

 Results shows that deudenum weight of broilers fed poultry oil diet had more deudeum weight than other 

fat sources (P<0.05). The free fatty acids as a fat source in broiler diets increase jejunum and ileum weight and 
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soybean meal oil decreased the weight of mentioned parts (P<0.05). The highest and lowest cecum weight was 

observed in soybean oil and poultry oil diets, respectively (P<0.05).  

Antibody titer 

 The antibody titer against Newcastle and Influenza vaccine were not affected by fat sources (P>0.05). Free 

Fatty acids insignificantly reduced antibody titer against Newcastle and Influenza viruses (P>0.05) (Table 4). 

 

Table 3. Effect of different fat sources on carcass characteristics of broilers at 50 day of age (% Live weight). 

Parameters Soybean oil Free Fatty acids Grease oil Poultry oil p-value 

Carcass 66.51
a
±0.16 63.82

bc
±0.32 64.56

b
±0.26 63.00

c
±0.33 0.0001 

Heart 0.48
a
±0.01 0.49

a
±0.02 0.46

a
±0.02 0.53

a
±0.02 0.23 

Liver 1.84
a
±0.08 1.92

a
±0.07 2.04

a
±0.17 2.00

a
±0.09 0.65 

Abdominal fat 1.97
b
±0.02 2.43

a
±0.10 2.31

a
±0.18 2.61

a
±0.04 0.006 

Spleen 0.12
a
±0.00 0.11

ab
±0.00 0.08

b
±0.01 0.12

a
±0.01 0.04 

Bursa of fabricius 0.04
a
±0.007 0.03

a
±0.001 0.04

a
±0.006 0.04

a
±0.008 0.27 

Proventriculus 0.36
a
±0.02 0.31

b
±0.00 0.35

a
±0.01 0.34

ab
±0.01 0.09 

Gizzard 1.28
bc

±0.00 1.23
c
±0.02 1.40

a
±0.03 1.35

ab
±0.01 0.0009 

Pancreas 0.13
a
±0.01 0.16

a
±0.01 0.14

a
±0.01 0.17

a
±0.01 0.26 

Deudenum 0.52
ab

±0.04 0.55
ab

±0.02 0.51
b
±0.02 0.61

a
±0.02 0.15 

Jejunum 0.7
c
±0.03 1.31

a
±0.00 0.94

b
±0.06 1.29

a
±0.08 0.0001 

Ileum 0.72
b
±0.07 0.97

a
±0.03 0.88

ab
±0.03 0.96

a
±0.09 0.04 

Cecum 1.02
a
±0.02 1.02

a
±0.18 0.59

b
±0.06 0.52

b
±0.06 0.003 

                        a-c Means within the row with no common superscripts differ significantly. 

Table 4. Effect of different fat sources on antibody titer against Newcastle diseases and Influenza viruses of broilers. 

Antibody titer Soybean oil Free Fatty acids Grease oil Poultry oil p-value 

AI 

(Log2 HI titer) 
5.11

a
±0.20 4.55

a
±0.17 4.88

a
±0.20 4.88

a
±0.26 0.33 

ND 

(Log2 HI titer) 
3.88

a
±0.20 3.44

a
±0.17 3.66

a
±0.23 3.77

a
±0.22 0.49 

a-c Means within the row with no common superscripts differ significantly. ND: Newcastle diseases, AI: Avian Influenza. 

 

Discussion 
Performance 

 In agreement with obtained results, Balevi and Coskun (2000) observed that body weight of broilers fed 

corn oil diet was higher than those fed soybean oil diet or beef tallow diet. As observed in present study, the body 

weight of broilers in 8-15 d, 16-25 d and 40-44 d fed poultry oil diet was lower (P<0.05) than other broilers fed diet 

with different fat sources. Studies show that broilers fed vegetable oil diets obtain more weight than those fed animal 

fat diets (Chung et al., 1993). Salehifar et al (2017) observed that broilers fed on diets supplemented with myrtle 

essential oil and virginiamycin compare to control diet, significantly gained high body weight gain in all weeks, 

except during 0-14 days of age (P˂0.05). The reason for the better body weight and DWG of the broilers fed 

soybean oil diet was the lower digestibility of the saturated fatty acids in comparison to unsaturated fatty acids 

(Zollitsch et al., 1997). Azman et al (2004) shown that weight gain was lower in broilers fed on the diets 

supplemented with poultry grease compare to soybean oil or beef tallow for 5 to 21 days of age. In contrast to 

obtained results, Azman et al (2004) indicated that poultry grease diets caused improvement in the feed conversion 

ratio of broilers.  

 In present experiment the broilers fed on soybean oil diet in 40-44 d, 45-50 d and 8-50 d had lowest FCR 

than other fat sources (P<0.05). The findings of Tabeidian et al (2005) are according to obtained results, they 

reported that broilers feeding a diet contain 2.5% soybean oil and protein level 10% more than NRC 

recommendation resulted to lowest feed conversion ratio. The better body weight and daily weight gain of broilers 

fed soybean oil diet could be explained by the positive effect of this fat source on the reduced passage rate of the 

digesta through the gastrointestinal tract, so the nutrient absorption and utilization will be better (Latshaw, 2008). 

The higher body weight, daily weight gain and better feed conversion ratio was observed in broilers fed soybean oil 
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diet can be due to improved nutrient digestibility and better nutrient absorption as reflected by improved feed 

efficiency. Danicke et al (1997, 2000) showed that live weight gain and feed conversion ratio were better in birds 

fed soybean oil diets (100g/kg) compare to those broilers that were fed diet containing tallow as the energy source. 

Also, Zollitsch et al (1997) suggested that broilers were fed diets containing soybean oil diet performed better than 

broilers fed animal-vegetable fat blended diets. Unlike the obtained results in present study, Pesti et al (2002) did not 

observe significant differences in 39 day body weight or 18-39 body weight gain because of fat source. Also, they 

did not observe differences in gains or FCR due to fat source. Tabeidian et al (2005) reported that inclusion of 

soybean oil in broilers diet had no significant effect on feed intake in 7-21 days, but increasing soybean oil (5%) 

increased feed intake. Ali et al (2001) observed that total feed consumption of the broilers fed 10% soybean oil diet 

was significantly lower than the broilers fed lower level of soybean oil diets. Similar to recent study, Nitsan et al 

(1997) showed that adding 3% soybean oil than 0% in the diet improved weight gain of broilers.   

Carcass characteristics 

 In contrast with obtained findings in recent study, Tabeidian et al (2005) found that feeding different levels 

of soybean oil and protein had no effect on carcass, intestine and proventriculus weight, but similar to recent 

findings pancrease weight was not affected by fat sources and protein levels. Similarly, Tabeidian et al (2005) 

reported that lowest abdominal fat was observed in broilers fed a diet containing 7.5% soybean oil (P<0.05). Some 

reports show that unsaturated dietary fat may be used for metabolic purposes, so this could affect deposition of body 

fat (Awad, 1981). 

 Sharifi et al (2012) observed that broilers fed soybean oil or free fatty acid supplemented diets had enlarged 

livers than those fat unsupplemented diets. Evidence show that dietary fat sources mainly influence abdominal fat 

deposition in broilers. For example, dietary fats rich in saturated fatty acids significantly increased the weights of 

abdominal fat in broilers (Velasco et al., 2010; Ferrini et al., 2008) which is support the results of recent experiment.  

Our findings are in consistent with Poorghasemi et al (2013) who observed similar performance, carcass yield and 

cut yields of broilers fed diets supplemented with poultry fat, canola, sunflower, corn, soybean or lard. In part 

agreement with our study, Poorghasemi et al (2013) observed that by using different fat sources abdominal fat pad 

production tended to be lower in broilers fed 4% of sunflower oil, but carcass yield and most of organ relative 

weights were not affected. Shahryar et al (2011) reported that the addition 6% abdominal fat caused a significant 

increase of abdominal fat weight compared to unsupplemneted diets.  

Antibody Titer 

 The research related to the effect of fat sources on Newcastle Diseases and Avian Influenza Viruses are 

scant. In findings of Allahyari-Bake and Jahanian (2017) dietary palm fat powder supplementation increased 

infectious bursal disease and sheep red blood cell antibody titers. The obtained results in recent study showed that 

free fatty acid supplementation insignificantly decreased antibody titer production; this reduction might because of 

fat soluble vitamin deficiency in free fatty acid source.  

Conclusion 

 As observed, carcass percentage was increased by soybean oil (P<0.05). The higher and lower abdominal 

fat was obtained by poultry oil and soybean oil supplementation (P<0.05). Antibody titer against Avian Influenza 

and Newcastle Diseases viruses were not affected by different fat sources in broiler diets (P>0.05). As a conclusion 

broilers fed soybean oil and free fatty acids diet, respectively had better growth performance than broilers received 

other fat sources.  
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