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Abstract: The experiment was conducted to evaluate the effects of different sources and levels of vegetable
oils on performance, carcass traits and accumulation of vitamin E in breast meat of broilers. In this experiment
336 day old broiler chicks (Ross-308 strain) were used in a completely randomized design for 42 days with 8
treatments in 3 replicates and 14 chicks in each replicate. The experimental groups included: T1) control group,
T2) diet with 4% of sunflower oil, T3) diet with 4% of canola oil T4) diet with 4% of soybean oil, T5) diet with
2% of sunflower oil+2% of canola oil, T6) diet with 2% of sunflower oil+2% of soybean oil, T7) diet with 2%
of canola oil+2% of soybean oil and finally T8) diet with 1.33% of sunflower oil+1.33% of canola oil+1.33%
of soybean oil. According to the results, inclusion different sources and levels of vegetable oils in broiler rations
significantly affected their performance, carcass traits and Vitamin E content of breast meat (p<0.05). The best
feed conversion (1.83) was obtained in group 7, whereas the lowest percent of gizzard (2.52%), and the highest
amount of vitamin E in breast meat (22.05 mg/kg) were observed in group 8.
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INTRODUCTION

Oils have commonly been used as energy source in
the diets for broilers. Advantages of utilizing oils in
poultry diet include decrease of nourishment dust,
increase in absorption and digestion of lipoproteins,
significance amount of necessary fatty acids and their
lower heat toward carbohydrates and proteins. Also they
assist vitamin A, vitamin E and Ca absorption (Leeson
and Atteh, 1995). Some concerns that should be noted
with oils utilization include: use of higher levels of oils
may negate the effects of pelleting, measurement of
Metabolizable Energy (ME) content can be difficult, there
is the potential for rancidity (Chen and Chiang, 2005).
Additionally, unsaturated vegetable oils have higher
energy levels than of saturated animal fats (Carew et al.,
1961). A number of different oil sources are available for
poultry from the vegetable sources. Common oil sources
in broiler nutrition are sunflower oil, canola oil and
soybean oil. Canola oil is the name given to rapeseed that
contains less than 2% of erucic acid (docosenoic acid,
C22:1, w-9) in relation to the total fatty acid and less than
30 umoles of glucosinolates per gram of free oil on seed
dry matter basis (Leeson and Summers., 2001). Female
broilers fed diets containing two different forms of canola
oil showed better growth rate when compared to females
fed diets containing tallow and acidulated soybean oil
soapstock. This observation confirms the advantage of
using vegetal oils instead of tallow and acidulated

soybean oil soapstock as energy sources for birds. The
better growth rates are a result from the higher percentage
of long chain fatty acids and higher contents of
triglycerides (Thacker and Campbell, 1994). Adding 3%
canola oil and poultry fat resulted in significant
improvement in body weight and better feed conversion
ratio in fed groups 3% canola oil and poultry fat than
other groups observed, no significant different were found
in liver, breast, thigh weights in between groups fed lipid
in comparison with the control group (Shahyar et al.,
2011). In a comparative study showed that canola oil
supplementation in broiler diet resulted in a decrease in
lipid content in edible portions, specifically regarding that
of saturated fat in breast meat and liver and in the content
of monounsaturated fatty acids in thigh, breast, liver, and
gizzard (Zanini et al., 2006). Adding 6% of sunflower oil,
soybean oil and fish oil instead of beef tallow improved of
feed conversion in broilers (De witt et al., 2009).
Reported that in broilers, supplementation of diets by 4%
of canola oil resulted in heaver birds, whereas birds fed
4% of soybean oil had a higher fat liver content than those
birds receiving 4% canola oil in their diets. By adding 1.5,
2 and 3% of sunflower oil to japanese quail diets the
amounts of feed intake, body weight gain improved, but
as a result of increased feed intake, the feed conversion
was not improved (El Yamany et al., 2008). Vitamin E is
known for its antioxidant property protecting the
unsaturated bonds of phospholipids present in the cell
membrane  against  free radical damage (Infers and Sies,
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Table 1: Composition of control and experimental diets
Feeding periods
---------------------------------------------------------------------------------------------------------------------------------
Starter (1-21 Days) Grower (22-42 Days)
----------------------------------------------------- --------------------------------------------------------

Diets ingredients (% in diets) Control group 4% oil sources Control group 4% oil sources
Yellow corn 61.87 50.70 66.22 55.82
Soybean meal 34.62 37.04 27.49 29.96
Canola oil 0.00 4.00 0.00 4.00
Inert (Sand) 0.00 4.64 1.00 7.00
Oyster shell 1.32 1.31 1.39 1.29
Dicalcium phosphate 1.30 1.38 1.06 1.09
Salt 0.27 0.28 0.29 0.29
Vitamin premix1 0.25 0.25 0.25 0.25
Mineral premix2 0.25 0.25 0.25 0.25
DL-methionine 0.12 0.13 0.05 0.05
Calculated compositions
Metabolisable energy (Kcal/kg) 2900 2900 2900 2900
Crude protein (%) 20.84 20.84 18.125 18.125
Calcium (%) 0.91 0.91 0.85 0.85
Available phosphorous (%) 0.41 0.41 0.37 0.37
Sodium (%) 0.14 0.14 0.14 0.14
Lysine (%) 1.17 1.17 1.07 1.12
Methionine+Cysteine (%) 0.84 0.84 0.65 0.65
Thryptophan (%) 0.27 0.27 0.23 0.23
1: Vitamin premix per kg of diet: Vitamin A (retinol), 2.7 mg; vitamin D3 (cholecalciferol), 0.05 mg; vitamin E (tocopheryl acetate), 18 mg; vitamin
K3, 2 mg; thiamine, 1.8 mg; riboflavin, 6.6 mg; panthothenic acid, 10 mg; pyridoxine, 3 mg;  cyanocobalamin, 0.015 mg; niacin, 30 mg; biotin, 0.1
mg; folic acid, 1 mg; choline chloride, 250 mg; Antioxidant 100 mg
2: Mineral premix per kg of diet: Fe (FeSO4.7H2O, 20.09% Fe), 50 mg; Mn (MnSO4.H2O, 32.49% Mn), 100 mg; Zn (ZnO, 80.35% Zn), 100 mg; Cu
(CuSO4.5H2O), 10 mg; I (K1, 58% I), 1mg; Se (NaSeO3, 45.56% Se), 0.2 mg

1988). Vitamin E deficiency has been reported to be
frequently associated with an increased susceptibility to
free radical oxidation (Dormandy, 1978).

As oil sources have different fatty acid compositions,
and are rich sources of fat soluble vitamins, so it seems by
using different sources and levels of oils in broiler diets
with the results of synergistic effects between fatty acids,
better absorbed and improvement of performance and
accumulation of fat soluble vitamins in broiler tissues are
possible. The objective of the present study was to
determine the effects of feeding various (sunflower oil,
canola oil and soybean oil) and levels (0 and 4%) of
vegetable oils on growth performance, carcass traits and
breast content of vitamin E (as an index of fat soluble
vitamins) in broilers.   

MATERIALS AND METHODS

In this experiment 336 day old broiler chicks (Ross-
308 strain) were used in a completely randomized design
for 42 days in two periods include starter (1-21days) and
grower (22-42 days) with 8 treatments in 3 replicates and
14 chicks in each replicate. The experimental groups
included: T1) control group, T2) diet with 4% of
sunflower oil, T3) diet with 4% of canola oil T4) diet with
4% of soybean oil, T5) diet with 2% of sunflower oil+2%
of canola oil, T6) diet with 2% of sunflower oil+2% of
soybean oil, T7) diet with 2% of canola oil+2% of

soybean oil and finally T8) diet with 1.33% of sunflower
oil+1.33% of canola oil+1.33% of soybean oil. The diets
were formulated (Table 1) to meet the requirements of
broilers as established by the NRC (1994). The lighting
programme during the experimental period consisted of a
period of 23 h light and 1 hour of darkness.
Environmental temperature was gradually decreased from
33 to 25ºC on day 21 and was then kept constant. Body
weight, feed intake and feed conversion were determined
weekly on bird bases. Mortality was also recorded. At 42
days of age, six birds/per treatment were randomly
chosen, slaughtered and carcass per cent to total weight
and per cents of carcass parts to carcass weight were
calculated. Two samples of breast meat from each
replicate collected and fatty acids contents of them were
assayed by Gas chromatography procedures (Zak, 1977).

The data were subjected to analysis of variance
procedures appropriate for a completely randomized
design using the General Linear Model procedures of
SAS Institute (2000). Means were compared using the
Duncan multiple range test. Statements of statistical
significance are based on p<0.05.

RESULTS AND DISCUSSION

The effects of different sources and levels of
vegetable oils on broilers performance are summarized in
Table 2, 3 and 4.
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Table 2: The effects different sources and levels of vegetable oils on broiler performance in starter period (1-21 days)
Performance Feed Intake (g) Weight Gain (g) Feed Conversion (g: g)
Supplements
Control group 39.36bc 25.49b 1.55a

4% Sunflower oil 41.54a 31.14a 1.38ab

4% Canola oil 40.95ab 28.62ab 1.43ab

4% Soybean oil 39.28c 28.64ab 1.38ab

2% Sunflower oil + 2% Canola oil 39.45bc 27.58ab 1.48ab

2% Sunflower oil + 2% Soybean oil 37.84dc 27.54ab 1.38ab

2% Canola oil + 2% Soybean oil 38.02dc 29.37ab 1.30b

1.33% Sunflower oil + 1.33% 36.86d 26.44ab 1.40ab

Canola oil + 1.33% Soybean oil
SEM 0.51 1.49 0.07
Values in the same row not sharing a common superscript differ significantly (p>0.05); SEM: Standard error of mean

Table 3: The effects different sources and levels of vegetable oils on broiler performance in grower period (21-42 days)
Performance 
----------------------------------------------------------------------------------------------------------------

Supplements Feed intake (g) Weight gain (g) Feed Conversion (g: g)
Control group 141.27a 64.33 2.20
4% Sunflower oil 137.46ab 64.71 2.13
4% Canola oil 128.94b 62.78 2.06
4% Soybean oil 140.32a 66.41 2.12
2% Sunflower oil + 2% Canola oil 143.50a 70.40 2.05
2% Sunflower oil + 2% Soybean oil 138.63ab 66.71 2.09
2% Canola oil + 2% Soybean oil 140.74a 69.45 2.03
1.33% Sunflower oil + 1.33% Canola 140.85a 67.39 2.09
oil + 1.33% soybean oil
SEM 3.40 2.92 0.07
Values in the same row not sharing a common superscript differ significantly (p>0.05); SEM: Standard error of mean

Table 4: The effects different sources and levels of vegetable oils on broiler performance (1-42 days)
Performance 
----------------------------------------------------------------------------------------------------------------

Supplements Feed intake (g) Weight gain (g) Feed conversion (g: g)
Control Group 95.24 44.57 2.14a

4% Sunflower Oil 94.28 46.32 2.04ab

4% Canola Oil 89.58 45.70 1.99abc

4% Soybean Oil 94.36 47.52 1.99abc

2%Sunflower Oil + 2% Canola Oil 95.90 48.99 1.97abc

2% Sunflower Oil + 2% Soybean Oil 91.30 47.13 1.94bc

2% Canola Oil + 2% Soybean Oil 90.32 49.41 1.83c

1.33%  Sunflower Oil + 1.33% Canola 91.77 46.91 1.96bc

Oil + 1.33% Soybean Oi
SEM 1.91 1.6 0.06
Values in the same row not sharing a common superscript differ significantly (p>0.05); SEM: Standard error of mean

Feed intake: There were significant differences between
treatments for feed intake in starter and grower feeding
periods  (p<0.05).  In starter period the highest (41.54 g)
and lowest (36.86 g) of feed intake were observed in
group 2 and 8 with 4% of sunflower and blends of three
oil sources. However there were not significant difference
between control and groups 3, 4, 5, 6, 7 in this respect. In
grower   period  the  highest  (143.53  g)  and  lowest
(128.94 g) of feed intake were resulted in group 5 and 3
with 2% of sunflower oil + 2% of canola oil and 4% of
canola oil, in this period only in group 3 feed intake was
significantly different from other group. In whole
breeding period (1-42 days) there were not significantly
difference between group about feed intake. However in
numerical the highest (95.9 g) and lowest (89.58 g) of
feed intake obtained in groups 5 and 3. The highest

amount of feed intake by adding 4% of sunflower oil into
diets of broiler chicks in starter period may be related to
low density of metabolizable and low digestible of
energy in this oil against other oils (Alao and Balnave,
1984; Leeson and Summers, 2001). Our finding in
agreement with (El Yamany et al., 2008) reports in this
respect. Most probably this is due to presence of the
different amount of energy in all supplemented diets and
provided the different rate of metabolizable energy to
protein in experimental groups. In spite of these result,
Rahimi et al. (2011) showed that use of canola seed in the
broiler diet has the lowering effect on feed consumption.
This might be due to the higher amount of metabolizable
energy in canola oil and the highest capability of digestion
and absorption of unsaturated fatty acids that exists in
canola  oil  (as  a  high  content)  is the main  factor  that 
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Table 5: The effects different sources and levels of vegetable oils on broiler carcass and vitamin E content of breast meat 
Carcass traits (%) and vitamin E contents (mg/kg)
-------------------------------------------------------------------------------------------------------------------------------------------

Supplements Carcass Abdominal Fat Gizzard Liver Breast Thigh Vitamin E
Control group 65.82 3.69 3.43a 3.54 28.83 30.08 12.01b

4% sunflower oil 69.95 3.31 3.14ab 3.15 29.98 25.94 19.60ab

4% canola oil 70.09 3.66 3.1ab 3.34 31.23 27.44 15.59ab

4% soybean oil 69.54 3.11 3.13ab 3.56 31.54 27.58 18.32ab

2% sunflower oil + 70.55 3.84 3.37a 3.45 30.17 27.99 16.61ab

2% canola oil
2% sunflower oil + 69.51 3.50 3.33a 3.62 29.59 28.40 18.09ab

2% soybean oil
2% canola oil + 71 4.09 3.34a 3.39 30.61 28.26 18.11ab

2% soybean oil
1.33% sunflower oil + 1.33% 70.34 2.62 2.62b 3.37 31.04 26.09 22.05a

canola oil + 1.33% soybean oil
SEM 1.81 0.54 0.54 0.22 1.74 1.26 2.39
Values in the same row not sharing a common superscript differ significantly (p>0.05); SEM: Standard error of mean

birds  can keep their energy received with reduction of
feed consumption.

Daily weight gain: Daily weight gain were significant
difference in starter period (p<0.05). The highest (31.14
g) and lowest (25.49 g) amounts of daily feed intake were
obtained in group 2 and control group. However in this
period there were not any significant differences between
treatments contained oil sources in daily weight gain. In
grower and whole breeding periods there were not any
significantly difference between treatments in daily
weight gain. As the highest amount of feed intake in
starter period belonged to group 2, so the highest amount
of daily weight gain resulted in this group. Adding
different oil sources against control group improved daily
weight gain. Advantages of utilizing oils in broiler diet
include increase in absorption and digestion of
lipoproteins, significance amount of necessary fatty acids
and their lower heat toward carbohydrates and proteins.
Also they assist vitamin A, vitamin E and Ca absorption
(Leeson and Atteh, 1995). Leeson et al. (1996) also
observed improvement in weight gain according to rise in
energy consumption; however, as broilers are capable of
controling feed intake according to energy requirements,
the same results were not described when diets with
different energy levels were applied in an ad libitum feed
program.

Feed conversion ratio: Adding different levels of oils
had significant effects on feed conversion ratio in whole
breeding period (p<0.05). The best feed conversion (1.83)
was observed in group 7, whereas the highest feed
conversion (2.14) belonged to control group. However
there were not any significant difference between groups
2, 3, 4, 5 and control group in feed conversion, also using
different sources and levels of vegetable oil could not
significantly affected of feed conversion between groups
3, 4, 5, 6, 7 and 8. As the highest daily weight gain (49.41
g) and lowest amount of feed intake (90.32 g) in whole

breeding period obtained in 7 experimental group, so the
best feed conversion resulted in this group, whereas
control group has the lowest amount of daily weight gain
(44.57 g), therefore the highest feed conversion obtained
in this group. Resulted best performance in combination
of canola oil with soybean oil in group 7 may be
associated with synergistic effects of fatty acids contents
of these oils. This result is in agreement with reports of
(Leeson and Summers, 2001; Baiao and Lara, 2005;
Rahimi et al., 2011).

Carcass characterizes: The effects of different sources
and levels of vegetable oils on carcass traits and vitamin
E content of breast meat are shown in Table 5.

Between carcass traits only gizzard percent was
significantly affected by inclusion different sources and
levels of oils (p<0.05). The highest percent of gizzard
(3.43%) was observed in control group, whereas lowest
gizzard percent (2.52%) resulted in group 8. The highest
percent of gizzard in control group might be due to
decreasing the passage rate of food and gradually
increasing gizzard function and finally gizzards muscular
mass, that is the cause of gizzard muscular hypertrophy.
Our findings are in agreement with Lopez-Ferrer et al.
(2001) findings. In addition the lowest percent of
abdominal fat was observed in group 8. As before
mentioned three sources of oils were combined together
in this group, so it might be related to synergistic effects
of fatty acid content of these oils. The higher amount of
metabolizable energy present in unsaturated fatty acids of
oil sources, it might be a factor for fat deposition
(Pinchasov and Nir, 1992) and furthermore, it seems that
the lower fat deposition was due to an increased rate of
lipid catabolism and a decreased fatty acid synthesis
(Sanz et al., 2000).

Since vitamin E acts as an antioxidant, so despite
high levels of vitamin E in meat can protect meat against
of oxidation. The sources of vitamin E in present
experimental diets containing oils, vitamin premixs and
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other ingredients. So synergistic effects of fatty acid
contents of these three oils caused highest amount of
vitamin E deposed in breast meat of broilers in this group.
It is reported that by adding vitamin E in broiler diets, the
amount of it has increased in meat (Sheehy et al., 1991).
Moreover, in present experiment vitamin E is as an index
for fat soluble vitamins, so it is expected the amounts of
other fat soluble vitamins in broiler meat increased.

CONCLUSION

I was concluded dietary supplementation different
levels of sunflower oil, canola oil and soybean oil can
improve the performance, carcass traits and amount of
meat vitamin E content in broiler chicks.
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