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ABSTRACT 
In a completely randomized design, 240 male broilers (Ross 308) were divided into five treatment groups 

with four replicates per each. The impact of lipid addition to diet from different sources on serum lipid 

profile was measured at days 28 and 42 of age. Chicks were assigned to receive control with no lipid 
supplementation or one source of lipid either fish oil or corn oil or olive oil or tallow in their grower and 

finisher diet at 3 and 4% dry matter, respectively. At day 28 of age, there were significant differences 

among treatments for triglyceride content, with the highest level in chicks fed diet containing starch as 

control and the lowest level for those fed diet containing corn or olive oils. There were no significant 
differences among treatments for serum cholesterol and high-density lipoprotein cholesterol (HDL) 

contents of broiler chicks fed different lipid sources. Broilers fed diet containing corn oil had higher low-

density lipoprotein cholesterol (LDL) and lesser very low-density lipoprotein cholesterol (VLDL) as 
compared to the other groups. The lower LDL was for chicks fed diet containing fish oil and tallow.at day 

42 of age, The results showed that chicks fed on diets supplemented with fish oil or olive oil had 

significant decreases in serum triglyceride levels, whereas control groups had significantly higher in 
triglyceride levels than in the other groups. In this period like day 28 of age, there were no significant 

differences among treatments for serum cholesterol, HDL and LDL contents of broiler chicks fed 

different lipid sources. Fed on diets containing fish oil and corn oil caused a significant decreased in 

VLDL, while fed on control diet caused a significant increased as compared to other groups. Feeding 
diets containing different lipid sources (fish, corn, olive oils and tallow) has no effect on serum total 

cholesterol and HDL levels of chickens, but serum levels of triglyceride, LDL and VLDL seems to be 

related with dietary lipid sources. Fish oil decreased serum triglyceride and LDL and compare to other 
lipids was better, after that olive oil has beneficial effects and tallow had the worse effects on serum lipid 

profiles of chicks. 
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INTRODUCTION 

Supplementation of lipids from plant or animal sources in commercial broiler diets, as an economic 
means of producing energy-rich formulations, has become essential to achieve recommended energy 

concentrations and essential fatty acids (Newman et al., 2002). In the literature, there is an extent studies 

concerning the impact of type and quantity of oil to increase the efficiency of performance, feed 
utilization, carcass quality and meat quality of chickens; however, limited studies exist showing the effect 

of different lipid source on lipid components of blood. Some of these oil sources are rich in elements such 

as long chain polyunsaturated fatty acid that can change the proportion of the lipid constituents of the 

blood in human and animals. It is possible tocontrol fatty acid profile in blood and meat of birds as a 
result of transferring certain components from the diet. The results in the literature regarding the effect of 

dietary fatty acids intake on plasma cholesterol concentrations are contradictory. Hollands et al., (1980) 

and Mori et al., (1999) verified that polyunsaturated fatty acids of dietetic oils decrease both the meat and 
the plasma cholesterol concentrations. On the other hand, Bartov et al., (1971) and Washburn and Nix 

(1974) did not observe such effect. The composition of fatty acids in the broiler meat can be changed by 

including vegetable oil, fish oil or animal fat to diet, because a difference of fatty acids profile and a 
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reduction in endogenous produced fatty acids occurs. Poly unsaturated fatty acids (PUFA), in place of 

Saturated fatty acids (SFA) or carbohydrates, has been shown to lower the plasma low-density lipoprotein 

cholesterol (LDL) concentration (Kris-Etheton and Yu, 1997). A study was conducted on dietary olive oil 
and reported that olive oil was associated with significantly raised plasma concentration of LDL, high-

density lipoprotein cholesterol (HDL). Another study (Rueda-Clausen et al., 2007) reported that dietary 

intervention with olive oil in comparison with alternative vegetable oils increased triacylglycerols. 
Results from different studies on the effect of olive oil consumption on lipid profile are inconsistent. 

Therefore, this study was conducted to examine the effect of the different dietary source of fat on the 

triglycerides, total cholesterol, LDL, HDLVLDL in broiler chickens. 

 

MATERIALS AND METHODS 

Animal and diets: Two hundred and forty one-day-old male broiler chicks (Ross 308) wereprepared from 

a commercial hatchery and used in a 42 days feeding trial. In a completely randomized design, chicks 
were divided into 5 treatments (control and four lipid sources) with 4 replicates and 12 chicks per each.  

 

Table 1: Ingredients and nutrient compositions of experimental diets in grower (day 11 to day 28) 

Ingredients (%) Control                                        Fish oil Corn oil                                      Olive oil                                    Tallow 

Corn 51.70 55.44 55.44 55.44 55.44 

Soybean Meal(46% CP) 27.40 31.70 31.70 31.70 31.70 

Starch 8.70 0.00 0.00 0.00 0.74 

Fish oil 0.00 3.00 0.00 0.00 0.00 

Corn oil 0.00 0.00 3.00 0.00 0.00 

Olive oil 0.00 0.00 0.00 3.00 0.00 

Tallow 0.00 0.00 0.00 0.00 3.00 

Corn Gluten 8.00 4.00 4.00 4.00 4.00 

Calcium Carbonate 1.10 1.10 1.10 1.10 1.10 

Dicalcium Phosphate 1.75 1.75 1.75 1.75 1.75 

Sodium Chloride 0.33 0.33 0.33 0.33 0.33 

DL-methionine 0.28 0.28 0.28 0.28 0.28 

Vitamin and Mineral Premix
1
 0.50 0.50 0.50 0.50 0.50 

L-Lysine 0.25 0.25 0.25 0.25 0.25 

Zeolite 0.00 1.60 1.60 1.60 0.90 

Nutrient Compositions (%)   

AME (kcal/kg) 3,050 3,050 3,050 3,050 3,050 

Crude protein 21.01 21.00 21.00 21.00 21.00 

Crude Fat 3.91 7.18 7.18 7.18 7.18 

Lysine 1.15 1.24 1.24 1.24 1.24 

Methionine 0.62 0.60 0.60 0.60 0.60 

Methionine plus Cystine 0.98 0.95 0.95 0.95 0.95 

Fatty acids (%)      

C18:1 n-9 1.03 1.99 1.99 3.32 2.14 

C18:2 n-6 2.05 2.25 3.81 2.46 2.31 

C18:3 n-3 0.09 0.15 0.13 0.12 0.13 

(n-6)/(n-3) 22.77 15.00 29.30 20.05 17.76 

1- premix supplying composition was as follows (amounts in 10 g): 0.5 g Mg, 0.3 g S, 1.0 g Na, 1.6 g Cl, 
6.0 mg Cu, 0.2 mg I, 45.0 mg Fe, 59.0 mg Mn, 0.2 mg Se, 29.0 mg Zn, 4000 IU Vitamin A Palmitate, 1000 

IU Cholecalciferol, 50 IU Vitamin E acetate, 0.5 mg Menadione sodium bisulfite, 0.2 mg biotin, 10 µg 

cyanocobalamin, 2 mg folic acid, 30 mg nicotinic acid, 16 mg calcium pantothenate, 7 mg pyridoxine - 

Hcl , 6.0 mg riboflavin, and 6.0 mg thiamin Hcl. 
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Treatments included of free lipid supplemented diet as control group and 4 different levels of dietary 

lipids comprised of fish oil as a n-3 fatty acid source, corn oil as a n-6 fatty acid source, olive oil as a n-9 

fatty acid source and tallow as a saturated fatty acid which were added to diets as 1.5, 3 and 4% in the 
starter, grower and finisher, respectively. Control diet had no supplemental dietary lipid and energy 

content was supplied by including pure starch (Tables 1, and 2). Throughout the study, chicks accessed to 

feed and water ad libitum. Lighting schedule was 23 h light and 1 h dark while the temperature was 
gradually reduced 3 °C from initially 32 °C in each week.  

Blood sampling:At days 28 and 42 of age, 3 ml of blood sample was collected from wing vein of two 

birds in each replicate (8 birds per each treatment), centrifuged at 1500 × g for 10 min and the serum was 

separated, then stored at -20°C until analysis. The obtained sera were used also for spectrophotometric 
analysis of serum triacylglycerol, total cholesterol and HDL, LDL by using of enzymatic method of spin 

react kits according to the methods of Buccolo et al., (1973), Zak et al., (1954), Naito (1984) and Okata et 

al., (1998), respectively. Very low density lipoprotein cholesterol (VLDL) was calculated by division of 
TAG by 5 (mg/dl) while the LDL was calculated (mg/dl) by subtracting the sum of HDL and VLDL from 

total cholesterol. 

 

Table 2: Ingredients and nutrient composition of experimental diets in finisher (day 29 to day 42) 

Ingredients (%) Control                                        Fish oil Corn oil                                      Olive oil                                    Tallow 

Corn 56.50 59.90 59.90 59.90 59.90 

Soybean Meal(46% CP) 19.00 29.20 29.20 29.20 29.20 
Starch 9.86 0.00 0.00 0.00 1.00 

Fish oil 0.00 4.00 0.00 0.00 0.00 

Corn oil 0.00 0.00 4.00 0.00 0.00 

Olive oil 0.00 0.00 0.00 4.00 0.00 
Tallow 0.00 0.00 0.00 0.00 4.00 

Corn Gluten 10.60 1.90 1.90 1.90 1.90 

Calcium Carbonate 1.03 1.04 1.04 1.04 1.04 
Dicalcium Phosphate 1.70 1.60 1.60 1.60 1.60 

Sodium Chloride 0.35 0.33 0.33 0.33 0.33 

DL-methionine 0.19 0.26 0.26 0.26 0.26 

Vitamin and Mineral Premix
1
 0.50 0.50 0.50 0.50 0.50 

L-Lysine 0.41 0.15 0.15 0.15 0.15 

Zeolite 0.00 1.10 1.10 1.10 0.12 

Nutrient Compositions (%)      
AME (kcal/kg) 3,150 3,150 3,150 3,150 3,150 

Crude protein 19.00 19.00 19.00 19.00 19.00 

Crude Fat 3.94 8.30 8.30 8.30 8.30 
Lysine 1.09 1.09 1.09 1.09 1.09 

Methionine 0.53 0.55 0.55 0.55 0.55 

Methionine plus Cystine 0.86 0.86 0.86 0.86 0.86 

Fatty acids (%)  
C18:1 n-9 1.05 2.34 2.33 4.11 2.53 

C18:2 n-6 2.09 2.34 4.41 2.63 2.41 

C18:3 n-3 0.07 0.16 0.13 0.12 0.13 
(n-6)/(n-3) 29.85 14.62 33.92 21.91 18.53 

1- premix supplying composition was as follows (amounts in 10 g): 0.5 g Mg, 0.3 g S, 1.0 g Na, 1.6 g Cl, 

6.0 mg Cu, 0.2 mg I, 45.0 mg Fe, 59.0 mg Mn, 0.2 mg Se, 29.0 mg Zn, 4000 IU Vitamin A Palmitate, 1000 

IU Cholecalciferol, 50 IU Vitamin E acetate, 0.5 mg Menadione sodium bisulfite, 0.2 mg biotin, 10 µg 
cyanocobalamin, 2 mg folic acid, 30 mg nicotinic acid, 16 mg calcium pantothenate, 7 mg pyridoxine - 

Hcl , 6.0 mg riboflavin, and 6.0 mg thiamin Hcl. 
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Statistical Analysis: All values were analyzed by one-way ANOVA using the GLM procedure of SAS for 

Windows version 9.1 (SAS Institute Inc., Cary, NC). When the F-test for treatments was significant at P 

≤0.05 in the ANOVA table, means were compared for significant differences using the Tukey test of 
SAS. 

 

RESULTS AND DISCUSSION 
Results presented in Table 3 showed the effect of different lipid sources in diets on serum triglyceride, 

cholesterol, HDL, LDL and VLDL levels of broilers at day 28 of age. There were significant differences 

among treatments for triglyceride content, with the highest level in chicks fed diet containing control and 

the lowest level for those fed diet containing corn or olive oils. There were no significant differences 
among treatments for serum cholesterol and HDL contents of broiler chicks fed different lipid sources. 

Broilers fed diet containing corn oil had higher LDL and lower VLDL as compared to the other groups. 

The lower LDL was for chicks fed diet containing fish oil and tallow.  
The results of blood factors in this study agreed with the results of Newman et al., (2002). Many evidence 

exist (Celebi and Utlu, 2006; Harris, 1989; Sanz et al., 2000) that the triglyceride content of serum 

reduced as the levels of dietary PUFA increased. Legrand et al., (1987) in broilers and Lochsen et al., 
(1997) in rats demonstrated that unsaturated fatty acids may inhibit the activity of Δ

9
-desaturase enzyme 

that resulted in decreases of release of VLDL and triglycerides from the liver to the blood stream. In 

another experiment on broilers, it was shown that the increase in the proportion of unsaturated fatty acids 

in blood may be increase beta-oxidation rate that resulted in increase of uptake of fatty acids from blood 
to the tissues (Sanz et al., 2000). In experiments on rats and humans, the researchers concluded that diets 

containing different amounts of PUFAs reduce triglycerides, serum cholesterol and LDL, while they 

increased blood HDL (Sunitha et al., 1997; Oritz-Munoz et al., 2009). 
In agreement with the results to our findings, Alparsan et al., (2005) showed that the level of serum 

cholesterol was not affected noticeably by dietary rich fish oil. The discrepancies between studies on the 

lipid content of serum maybe attributed to the genetic, sex and dietary factors. In general, the best result 

for cholesterol values at day 28 of age was seen in the groups that contained fish oil. In agreement to our 
finding, Fan et al., (1995) reported that diets with different fat sources had no effect on blood cholesterol 

levels. 

 

Table 3: The effect of different lipid sources in diets on serum lipid profile of broilers at day 28 of 

age 

Treatment Triglyceride 

mg/dl 

Cholesterol 

mg/dl 

HDL 

mg/dl 

LDL 

mg/dl 

VLDL 

mg/dl 

Control 62.4
a

 169 97.7 59.2
ab

 12.4
a

 

Fish oil 18.8
b

 143 83.7 46.2
b

 6.9
ab

 

Corn oil 34.8
ab

 187 106 72.2
a

 3.7
b

 

Olive oil 19.6
b

 171 100 54.0
ab

 3.9
b

 

Tallow 36.0
ab

 145 86 45.8
b

 7.2
ab

 

SEM 15.61 20.3 12.5 9.33 3.12 
ab

Within columns, values with different superscripts differ significantly (P  ≤  0.05). 
  

The effects of dietary lipid from different sources on serum triglyceride, cholesterol, HDL, LDL and 

VLDL levels of broilers at day 42 of age are shown in Table 4. The results showed that chicks fed on 
diets supplemented with fish oil or olive oil had significant decreases in serum triglyceride levels, 

whereas control groups had significantly higher in triglyceride levels than in the other groups. In this 

period like day 28 of age, there were no significant differences among treatments for serum cholesterol, 

HDL and LDL contents of broiler chicks fed different lipid sources. Fed on diets containing fish oil and 
corn oil caused a significant decreasedin VLDL, while fed on control diet caused a significant increased 

as compared to other groups.  
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Our results with regard to addition of fish oil to the diet agreed with previous studies founded that fish oil 

reduced serum cholesterol and lipoproteins in different age of one stomach animals fed on 

hypercholesterolemic diets (Choi et al., 1993) and it improves serum lipid profile (Ramadan et al., 2008). 
These results may be possibly explains on the basis that fishoil is rich in n-3 PUFAs. Polyunsaturated fats 

stimulate the catabolic rate of LDL, thus resulting in the reduction of serum LDL (Choi et al., 1993).  

Concerning addition of olive oil to the diet, our finding are similar to some extent with previous reports 
showing that chicks or rats fed a olive oil-rich diet had lower values of serum triglyceride (Asadi et al., 

2008) and significantly higher lever of serum HDL (Shad et al., 2002). Feeding rats on diet containing 

olive oil significantly improved lipid profile as it reduced serum triglyceride, cholesterol and lipoproteins 

(Choi et al., 1993; Oluba et al., 2008) and decreased serum HDL concentrations compared with coconut 
oil (Scholtz et al., 2004), these results agreed with our findings. 

Improvements in lipid profile in mice fed on the diet containing olive oil may be explains on the basis that 

olive oil is a rich source of MUSFA that improves lipid profile. The primary mono unsaturated fatty acids 
(MUFAs) in the diet are oleic (C18:1, n-9) and palmitoleic (C16:1, n-9) acids. Olive oil is excellent 

source of oleic acid. Previous studies demonstrated that olive oils containing a large fraction of MUFAs 

and a substantial amount of PUFAs promote a better triacylglycerol clearance from the blood (Beynen et 
al., 1987). In additionally, a diet with olive oil is a good source of monounsaturated fatty reduced serum 

triglyceride, LDL concentrations with respect to diets rich in SFAs (Hayes et al., 1994). Healthy heart 

effectsfrom olive oil are attributed to its higher contents of monounsaturated fats and its higher 

ingredients of antioxidants (including: chlorophyll, carotenoids and the polyphenolic compounds: tyrosol, 
hydrotyrosol and oleuropein), all of these compounds have free radical scavenging ability and protect 

vitamin E found in olive oil (Morello et al., 2007; Puela et al., 2004). Diet rich in olive oil, has much 

more favorable effects on blood lipid profile and plasma lipoproteins compared with coconutoil (Mroueh 
et al., 2009). With regard to the effect of sunflower oil, our findings agreed with Kris-Etheton and Yu 

(1997) who reported that HDL production was greater in young rats fed on safflower than in those fed on 

palm oil. These results may be related to the type of fatty acids in sunflower oil, which is rich in PUFAs. 

Polyunsaturated fatty acids are effective in lowering serum cholesterol. 
Concerning, the effect of tallow on serum lipid profile, our findings agreed with previous reported 

showing that, tallow produced a significant rise in serum cholesterol and VLDL (Wardlaw and Snook, 

1990) and had no effect on other lipid components. These results may be explained on basis that the high 
SFAs and low PUFAs contents in tallow, which is an important contributing factor to raising serum 

cholesterol level.  

 

Table 4: The effect of different lipid sources in diets on serum lipid profile of broilers at day 42 of 

age 

Treatment Triglyceride 

mg/dl 

Cholesterol 

mg/dl 

HDL 

mg/dl 

LDL 

mg/dl 

VLDL 

mg/dl 

Control 40.0
ab

 115 66.5 36.3 8.0
ab

 

Fish oil 22.4
b

 102 68.9 41.5 4.5
b

 

Corn oil 26.0
ab

 118 69.1 38.2 4.7
b

 

Olive oil 23.7
b

 123 76.8 36.6 5.2
ab

 

Tallow 52.4
a

 110 59.5 28.5 10.4
a

 

SEM 9.83 11.2 7.42 3.53 1.86 
ab

Within columns, values with different superscripts differ significantly (P  ≤  0.05). 

 

It is often underappreciated that, although food sources including dietary oils, may be rich in one type of 

fatty acid; they are not 100% SFA, MUFA, or PUFA. Thus, it is important to consider the effects of 
specific food choices, particularly with regard to the effects of substitution of one food or food component 

for another.  
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Conclusion 

Feeding diets containing different lipid sources (fish, corn, oliveoils and tallow) has no effect on serum 

total cholesterol and HDL levels of chickens, but serum levels of triglyceride, LDL and VLDL seems to 
be related with lipid sources in diet. Fish oil decreased triglyceride and LDL and compare to other lipids 

was better, after that olive oil has beneficial effects and tallow had the worse effects on lipid profiles of 

chicks. 
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