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ABSTRACT 
 
 This experiment was conducted to investigate the effects of different levels of vegetable oils on egg yolk 
fatty acids composition of laying hens. In this experiment, 288 Hy-Line (W36) laying hens from 50-62 weeks 
old were used in a completely randomized design in eight treatments and three replicates (12 birds per 
replicate). The experimental diets were control (no oil), 4% soybean oil, 4% sunflower oil, 4% canola oil, 2% 
soybean oil+2% sunflower oil, 2% soybean oil+2% canola oil, 2% sunflower oil+2% canola oil and 1.33% 
soybean oil+1.33% sunflower oil+1.33% canola oil. Using different levels of vegetable oils and their blends 
significantly affected the fatty acid compositions of egg yolks (P<0.05). The highest per cent of fatty acids with 
one double bond (50.191), the lowest ratio of saturated fatty acids to fatty acids with one double bond (0.588), 
the lowest ratio of fatty acids with one double band to polyunsaturated fatty acids (1.696) and finally the lowest 
percent of omega-6 to omega 3 fatty acids (18.4) were resulted by inclusion 4% of canola oil in laying hens 
diets.  
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Introduction 
  
 There is presently great interest in n-3 
polyunsaturated fatty acids (PUFA n-3) in human 
health. The PUFA of the n-3 series, as well as those 
of the n-6 series, are recognized as essential in the 
human diet. The α-linolenic acid (α- LNA), 
representative of the n-3 family, is found in 
considerable quantities in oil seeds, such as canola, 
soybeans, and linseed. Linoleic acid is the most 
important fatty acid of the n-6 series, and it is 
abundant in vegetable oils, such as sunflower, corn, 
soybeans, cottonseed oils [1]. Recent studies indicate 
that the nutritional quality of the fat in food products 
should be evaluated by taking into account 
cholesterol levels, saturated fatty acids (SFA), 
monounsaturated fatty acids (MUFA), and 
polyunsaturated fatty acids (PUFA) [2]. It is possible 
to modify the fatty acid (FA) profile of the yolk by 
changing the lipid sources of the hen diet. Nutritional 
manipulation of hen diets to include sources of 
PUFA n-3 promotes deposition of these nutrients into 
egg yolk [3]. Oils have commonly been used as 
energy sources in diets for laying hens. Some of 
these oil sources are rich in elements such as long 
chain polyunsaturated fatty acid that can change the 
proportion of the constituents of the egg yolk. Fish 
oils are common feed ingredients used to increase 
yolk long-chain PUFA n-3 in layers, and menhaden 

oil has been used most frequently [4]. Feeding 
menhaden oil to birds results in a proportional 
increase of PUFA n-3 in eggs. However, several 
researchers have reported impaired production 
parameters in hens fed fish products and particularly 
reduced egg weight [5, 6, 7]. Foodstuffs with n-6/n-3 
PUFA ratio less than 4:1 are considered beneficial 
for human health [8, 9]. Reported that using 2.5% 
fish oil and 2.5% of linseed oil, 2.5% fish oil and 
2.5% rapeseed oil in contrast with 4% of soybean oil, 
increased the amounts of omega 3 and PUFA fatty 
acids [4]. By supplementation the diets of broilers 
with different saturated and unsaturated fat sources, 
the fatty acids profile of their thigh and breast 
significantly affected. Soybean oil caused marked 
changes in the fatty acids patterns by significantly 
increasing polyunsaturated fatty acids (PUFA) 
mainly linoleic acid in skin, abdominal fat and breast 
muscle [11]. The use until 3% of soybean oil in 
laying hens diets amounts of linoleic and linoleinc 
fatty acids increased linearly [12]. Adding 5% canola 
oil to the laying hen diet based on corn and soybean 
meal, can increase omega-3 fatty acids content of 
egg-yolk which may have beneficial roles on human 
health [13].  It is shown that feeding the omega-3 
fatty acid-rich flax oil and omega-6 fatty acid-rich 
soybean oil is in higher omega-3 and omega-6 fatty 
acids values in egg yolks [14].  Reported that the 
amounts of omega-3 and omega- 6 fatty acids in egg 
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yolk increased by inclusion unsaturated fat sources 
into the laying hens diets [15]. By using 5% of 
omega- 3 fatty acid in laying hens diets amount of 
this fatty acid increased 11% in egg yolk [16].   
 The present study was undertaken to determine 
the effects of different dietary oil sources and levels 
on some fatty acid composition of egg yolk by 
supplementation of laying hens diets with soybean, 
sunflower and canola oils. 

 
Materials And Methods 
  

 In this experiment, 288 Hy-Line (W36) laying 
hens from 50-62 weeks old were used in a 
completely randomized design in eight treatments 
and three replicates (12 birds per replicate). The 
experimental diets were control (no oil), 4% soybean 
oil, 4% sunflower oil, 4% canola oil, 2% soybean 
oil+2% sunflower oil, 2% soybean oil+2% canola oil, 
2% sunflower oil+2% canola oil and 1.33% soybean 
oil+1.33% sunflower oil+1.33% canola oil. The diets 
were formulated (Table 1) to meet the requirements 
of laying hens as established by the NRC (1994) 
[16].  

          
Table 1. Composition Of Control And Experimental Diets 

Ingredients                                     Control group Diets with oil source 

Corn 69.71 40.21 

Wheat 0.00 19.81 
Soybean meal 15.21 16.83 
Wheat bran 5.70 5.00 
Vegetable oil 0.00 4.00 
Inert (sand) 0.00 4.00 
Oyster shell 7.28 7.36 
Bone meal 1.3 1.52 
Salt 0.26 0.25 
Vitamin premix1 0.25 0.25 
Mineral premix2 0.25 0.25 

Calculated composition   

Metabolisable energy (Kcal/Kg) 2750 2750 
Crude protein (%) 13.75 13.75
Calcium (%) 3.22 3.32 
Available phosphorous (%) 0.30 0.30 
Sodium (%) 0.14 0.14
Lysine (%) 0.64 0.65 
Methionine+Cysteine (%) 0.52 0.52 
Threonine (%) 0.57 0.55 
Thryptophan (%) 0.17 0.18 
1Supplied per kilogram of diet: 3520000 IU vit. A, 1000000 IU vit. D3, 4400 IU vit. E, 880 mg vit. K3, 738.5 mg vit. B1, 1600 mg vit. B2, 
3136 mg vit. B3, 13860 mg vit. B5, 984.8 mg vit. B6, 192 mg vit. B9, 4 mg vit. B12, 60 mg biotin, 80000 mg choline chloride, 400 mg anti 
oxidant.  
2Supplied per kg of diet: 25870 mg Zn, 30000 mg Fe, 29760 mg Mn, 2400 mg Cu, 346.8 mg I, 80 mg Se.  

 
 The diets and water was provided ad libitum. 
The lighting program during experimental period 
consisted of 15 hrs light and 9 hrs darkness. Egg 
production, feed intake, egg mass and feed 
conversion ratio recorded weekly. Mortality was 
recorded during the trial. At the end of experiment 3 
eggs were randomly collected from each replicate 
and fatty acids contents of them were assayed by Gas 
chromatography procedures [18].  
 The data were subjected to analysis of variance 
procedures appropriate for a completely randomized 

design using the General Linear Model procedures of 
SAS Institute (2005) [19]. Means were compared 
using the Duncan multiple range test. Differences 
were considered significant at   P<0.05. 
 
Results and Discussion 
 
   The effects different sources and levels of oils on 
some egg yolk fatty acids composition are shown in 
Table 2. 

 
Table 2. Effects Different Sources And Levels Of Oils On Some Egg Yolk Fatty Acids Composition 
Treatments *TSFA 

% 
TMUSFA 

% 
TPUSFA 

% 
TUSFA 

% 
TSFA: 
TUSFA 

TSFA: 
TMUSFA 

TSFA: 
TPUFA 

TMUFA: 
TPUFA 

OMEGA 6: 
OMEGA 3 

1 30.466 
 

42.238b 21.465 63.704 0.475 0.719abc 1.692 2.328ab 33.65a 

2 33.182 
 

42.292b 21.469 63.761 0.521 0.779ab 1.547 1.973b 30.60dc 

3 32.836 
 

40.914b 24.162 65.08 0.505 0.802a 1.361 1.696b 70.866a 

4 29.517 
 

50.191a 16.247 66.438 0.444 0.588d 1.840 3.129a 18.4d 
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5 33.097 
 

41.023b 23.245 64.268 0.515 0.801a 1.267 1.782b 48.490b 

6 33.016 
 

45.564ab 18.062 63.627 0.521 0.793a 1.843 2.530ab 34.447dc 

7 32.662 
 

45.171ab 18.692 63.765 0.512 0.703bc 1.769 2.444ab 31.397c 

8 31.137 
 

45.994ab 19.606 64.936 0.475 0.682c 1.623 2.440ab 36.304dc 

SEM 1.366 1.808 2.405 1.172 0.312 0.026 0.232 0.313dc 4.096 
Values in the same column not sharing a common superscript differ significantly (P<0.05). 
*TSFA= Total Saturated Fatty Acids, TMUSFA= Total Monounsaturated Fatty Acids, TPUSFA= Total Polyunsaturated Fatty Acids,  
TUSFA= Total Unsaturated Fatty Acids 
 
 According to Dancan’s test a significant 
differences were recorded among groups with respect 
to TMUFA, TSFA: TMUSFA, TMUFA: TPUFA and 
Omega 6: Omega 3 fatty acids (P<0.05). The search 
of new procedures to improve the quality of food of 
animal origin is an unquestionable tendency in 
animal production. One of the relevant subjects, in 
this context, is the attempt to improve the quality of 
the egg yolk lipids content profile of commercial 
laying hens for human consumption. In the present 
study it as resulted that the content of TMUSFA 
significantly increased by using different sources and 
levels of oils. The highest per cent of TMUSFA 
(50.191%) was observed by inclusion 4% of canola 
oil in laying hens diets, however there were not 
significant different in this respect between group 4 
and groups 6, 7, 8. In these groups, canola oil was 
blended with two other oil sources. This results in 
agreements with Rowghani et al. [13]. The lowest 
percent of TMUSFA (40.914%) in group 3, by using 
4% of sunflower oil in laying hens diets. Canola oil 
has been recognized as rich plant source of linolenic 
acid (C18:3). Linolenic acid can be converted to 
longer chain omega-3 fatty acids, such as 
eicosapentaenoic acid (EPA, C20:5), 
docosapentaenoic acid (DPA, 22:5) and 
docosahexaenaic acid (DHA, C22:6) in poultry 
through elongation and desaturation pathway, thus 
enriching the egg yolk with omega-3 fatty acids [19, 
20]. Between oils used the lowest per cent of 
TMUSFA have been reported from sunflower oil, 
therefore the minimum amount is transferred in to 
the egg yolk, so the lowest per cent of TMUSFA 
(40.914%)  is obtained by using 4% of sunflower oil 
in group 3. In the minimal per cent  of TMUSFA 
there were not observed any significant difference 
between this group, control and group with 4% of 
soybean oil. In other experiments effectively 
transferred of oils fatty acid into the egg yolk were 
reported [7, 8]. As the highest per cent of TMUSFA 
find in canola oil, so the lowest ratio of TSFA: 
TMUSFA (0.588) was observed in group 4, where as 
the highest ratio between them (0.802) in group 3 
with 4% of sunflower oil. As mentioned above, 
sunflower oil has the lowest per cent of TMUSFA, so 
the highest per cent of TSFA: TMUSFA (0.802) was 
observed in this group. This suggests that the 
effective transmission of oils containing fatty acids 
into the egg yolk. This has been confirmed by others 
[9, 10]. Since the highest (50.191%) and lowest 

(40.914%) per cents of TMUSFA are presented in 
canola and sunflower oils, there effectively 
transferred to the egg yolk and changed the ratio 
between TMUFA: TPUFA, so that the highest 
(3.129) and lowest (1.973) ratios were recorded in 
groups 4 and 3. As sunflower oil is a rich source of 
omega 6, and canola oil is a rich source of omega 3 
fatty acid sources, therefore using 4% of them in 
groups 3 and 4, resulted the highest (70.866) and 
lowest (18.4) ratios of omega 6 to omega 3 were 
resulted in groups 3 and 4. Different reported that 
change in omega 3 and omega 6 fatty acids content 
of egg yolk by using different sources and levels of 
saturated and unsaturated fat is possible [7, 8, 9, 10. 
13]. 
 In conclusion it is possible to change the 
profile of egg yolk fatty acids with different levels 
and types of oils.  
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