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Table 1. Ingredients and chemical composition of the experimental diets (g. kg

-1
)

Ingredients  Starter (1-21 day)  Grower (22-42 day)

Corn grain  560.5 560  572.5 572.5 

Soybean meal (440 g. kg
-1

 CP)  372.0 372  338.6 338.6 

Soybean oil  25 -  50 - 

Flaxseed oil - 25 - 50 

Limestone  14.3 14.3  13.1 13.1 

Dicalcium phosphate  17.9 17.9  16.0 16.0 

Salt  3.0 3.0  3.0 3.0 
*
Vitamin premix  2.5 2.5  2.5 2.5 

**
Mineral premix  2.5 2.5  2.5 2.5 

DL-Methionine  2.3 2.3  1.8 1.8 

Salinomycine   0.5 0.5  0.5 0.5 

Calculated composition 

ME (kcal kg
-1

)  3031 3031  3206 3206 

Crude protein (g. kg
-1

)  218.1 218.1  200.4 200.4 

Crude fat (g. kg
-1

)  38.7 38.7  61.5 61.5 

Calcium (g. kg
-1

)  10.0 10.0  9.4 9.4 

Available phosphorus (g. kg
-1

)  5.0 5.0  4.7 4.7 

Sodium (g. kg
-1

)  1.9 1.9  1.3 1.3 

Methionine+ Cysteine (g. kg
-1

)  9.2 9.2  8.1 8.1 

Lysine (g. kg
-1

)  12.5 12.5  10.4 10.4 

Arginine (g. kg
-1

)  13.5 13.5  13.1 13.1 

Fatty acids composition
†
 (g. kg

-1
 feed)       

C14:0  0.03 0.03  ND*** ND 

C14:1n5  ND ND  ND ND 

C16:0  19.11 16.11  22.93 22.73 

C16:1n7  1.77 2.38  1.27 4.31 

C18:0  11.08 9.04  19.11 17.64 

C18:1n9  23.25 15.16  29.11 16.66 

C18:2n6  10.40 4.49  21.17 8.33 

C18:3n3  4.01 13.19  5.10 22.05 

SFA  30.22 25.19  42.04 40.37 

UFA  39.44 35.22  56.64 51.35 

MUFA  25.02 17.54  30.38 20.97 

PUFA  14.41 17.68  26.26 30.38 

n-3  4.01 13.19  5.09 22.05 

n-6  10.40 4.49  21.17 8.33 

n-6:n-3  2.59 0.34  4.15 0.38 

*Supplied the following per kg of diet: Cholecalciferol , 0.038 mg; retinyl acetate, 3.6 mg; �-tocopherol, 50 mg; 

menadione,1.7 mg; thiamin, 1.1 mg; riboflavin, 5.5 mg; niacin, 44 mg; D -pantothenate, 11 mg; pyridoxine, 2.2 

mg; folic acid, 0.6mg; biotin, 0.03 mg; cyanocobalamin , 0.013 mg; choline (0.05% inclusion),  ** Supplied the 

following per kg of diet: 300 mg; Ca, 75 mg; Na, 0.02 mg; K, 1.1 mg; Mg,21 mg; Mn, 144 mg; Zn, 80 mg; Fe, 

32 mg; Cu, 8 mg; I, 1.6 mg; and Se, 0.30 mg, ***ND = Not Detected, 
†
SFA: Saturated Fatty Acids; 

†
UFA: 

Unsaturated Fatty Acids; 
†
MUFA: Monounsaturated Fatty Acids; 

†
PUFA: Polyunsaturated Fatty Acids. 

��
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Table 2. Fatty acids profile (g. kg-1 fatty acid methyl ester) of dietary oil sources

Flaxseed oil Soybean oil Fatty acids
†�

5 6 C14:0 

0.5 0.4 C14:1n5 

73 8 C16:0 

*ND *ND C16:1n7 

41 55 C18:0 

208 242 C18:1n9 

191 488 C18:2n6 

456 90 C18:3n3 

119 142 SFA 

855.5 820.4 UFA 

208.5 242.4 MUFA 

456 90 PUFA n-3 

191 488 PUFA n-6 

7.19 5.78 UFA: SFA 

5.43 4.07 PUFA: SFA 

0.41 5.42 n-6: n-3 
������  ��������������������*

ND=Not Detected. 
�����  ����������������������†

SFA: Saturated Fatty Acids; 
†
UFA: Unsaturated Fatty Acids; 

†
MUFA: Monounsaturated                 

������               Fatty Acids; 4PUFA n-3: N-3 Polyunsaturated Fatty Acids; 5PUFA n-6; N-6 Polyunsaturated Fatty                                                                               
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Table 3. Effect of duration (days) of flaxseed oil (FO) and soybean oil (SO) consumption prior to slaughter

on broilers performance

Treatments
† Weight Gain (g) Feed Intake (g) Feed Conversion Ratio

1-21 22-42 1-42 1-21 22-42 1-42 1-21 22-42 1-42

S42 695.2 1533.3 2228.5 997.8 3209.2
ab

4207.1
ab

1.44 2.10 1.89

F7S35 717.1 1697.5 2414.5 997.4 3234.5
ab

4231.9
ab

1.39 1.91 1.75

F14S28 709.6 1627.3 2336.8 1013.3 3286.5
ab

4299.8
ab

1.43 2.02 1.84

F21S21 708.3 1644.4 2352.8 1026.5 3124.5
b

4151.1
b

1.45 1.91 1.77

F28S14 754.4 1642.1 2396.5 1017.9 3506.3
a

4524.2
a

1.35 2.14 1.89

F35S7 709.9 1639.1 2349.1 971.1 3505.2
a

4476.3
ab

1.37 2.15 1.91

F42 741.1 1669.2 2410.4 1052.1 3356.3
ab

4408.3
ab

1.42 2.01 1.83

SEM 19.42 62.47 74.89 29.82 93.99 107.40 0.06 0.09 0.07

P-Value 0.37 0.68 0.63 0.63 0.05 0.05 0.88 0.35 0.61
†

S42: Soybean oil from 1 to 42 days of age; F7S35: 7 days flaxseed oil then 35 days soybean oil; F14S28: 14 days

flaxseed oil then 28 days soybean oil; F21S21: 21 days flaxseed oil then 21 days soybean oil; F28S14: 28 days

flaxseed oil then 14 days soybean oil; F35S7: 35 days flaxseed oil then 7 days soybean oil; F42: flaxseed oil

from 1 to 42 days of age.

Within columns, means with different superscript letter are significantly different

Table 4. Effect of duration (days) of flaxseed oil (FO) and soybean oil (SO) consumption prior to slaughter

on broilers carcass composition (% of edible carcass)

Treatments
†

Thigh Breast Carcass Liver Heart Abdominal fat

27.8 34.1
b

29.3
ab

3.23 0.86 2.52
a

S42 27.6 37.0
a

28.8
b

3.11 0.87 2.22
ab

F7S35 27.7 35.9
ab

28.9
b

3.29 0.91 2.08
ab

F14S28 28.0 36.2
ab

29.5
ab

3.14 0.96 1.95
ab

F21S21 27.7 36.3
ab

29.1
b

3.16 0.93 1.93
ab

F28S14 28.1 36.4
ab

29.5
ab

3.24 0.84 1.82
ab

F35S7 28.2 34.5
ab

31.3
a

3.06 0.86 1.64
b

F42 0.49 0.83 0.67 0.122 0.038 0.219

P-Value 0.57 0.05 0.05 0.85 0.25 0.05

Means  with different superscripts within the same column are significantly different (P<0.05).

†
S42: Soybean oil from 1 to 42 days of age; F7S35: 7 days flaxseed oil then 35 days soybean oil; F14S28: 14 days

flaxseed oil then 28 days soybean oil; F21S21: 21 days flaxseed oil then 21 days soybean oil; F28S14: 28 days

flaxseed oil then 14 days soybean oil; F35S7: 35 days flaxseed oil then 7 days soybean oil; F42: flaxseed oil

from 1 to 42 days of age.

Within columns, means with different superscript letter are significantly different.

C14:0

C16:0C18:0

C18:3C20:5

<P

-

<P

-

<P



Hulbert et al.,

2002-

Leskanich and Noble, 1997

 -

Zuidhof

et al., 2009

Lopez-Ferrer et

al., 2001; Sanz et al., 2000; Betti et al., 2009

Febel et al., 2008;

Zelenka et al., 2008

Table 5. Effect of duration (days) of flaxseed oil (FO) and Soybean oil (SO) consumption prior to slaughter on

fatty acid content of broiler breast

Treatment
†

Fatty acid
†

(%)

S42 F7S35 F14S28 F21S21 F28S14 F35S7 F42 SEM P-Value

C14:0 2.87a 1.76b 1.67b 1.87b 2.30ab 1.43b 2.80a 0.293 0.02

C14:1n-5 1.10c 0.93c 0.90c 2.16a 1.63b 1.23bc 1.63b 0.130 0.01

C16:0 10.03a 9.77a 9.10a 5.93b 5.76b 4.87b 6.33b 0.460 0.01

C16:1n-7 1.60e 2.17de 3.16cd 3.97bc 4.77ab 5.33a 5.16ab 0.382 0.01

C18:0 20.80a 17.30b 16.20b 13.67c 11.50d 13.76c 12.23cd 0.555 0.01

C18:1n-9 32.37ab 33.07a 30.77ab 29.20bc 27.03cd 24.20d 26.63cd 1.044 0.01

C18:2n-6 21.80d 25.80bc 27.07b 28.86ab 31.30a 31.00a 25.10c 1.087 0.01

C18:3n-3 4.86e 6.23d 6.60d 7.30d 9.06c 12.10b 13.37a 0.342 0.01

C20:3n-3 0.53b 0.60b 1.53a 1.53a 1.73a 1.63a 1.67a 0.148 0.01

C20:4n-6 0.56b 1.07b 1.13b 2.06a 2.03a 2.33a 2.36a 0.184 0.01

C20:5n-3 0.53c 0.63c 1.03b 1.47a 1.50a 1.60a 1.80a 0.120 0.01

SFA 33.70a 28.83b 26.96b 21.46c 19.56c 20.06c 21.37c 0.71 0.01

UFA 63.36c 70.83b 72.20b 76.56a 79.06a 79.43a 77.73a 0.896 0.01

MUFA 35.06a 36.50a 34.83a 35.33a 33.43ab 30.77b 33.43ab 1.008 0.03

PUFA 28.30e 34.33d 37.36d 41.23c 45.63ab 48.66a 44.30bc 1.072 0.01

n-3 5.93
f

7.46
e

9.16
d

10.30
d

12.30
c

15.33
b

16.83
a

0.389 0.01

n-6 22.37d 26.87c 28.20bc 30.93ab 33.33a 33.32a 27.46c 1.057 0.01

UFA:SFA 1.88d 2.46c 2.68c 3.57b 4.04a 3.97a 3.65ab 0.124 0.01

PUFA:SFA 0.84d 1.19c 1.38c 1.92b 2.33a 2.42a 2.08b 0.071 0.01

n-6: n-3 3.75a 3.60a 3.07b 3.00b 2.74b 2.17c 1.63d 0.148 0.01

Means  with different superscripts within the same row are significantly different (P<0.05); SFA: Saturated

fatty acids; UFA: Unsaturated fatty acids; MUFA: Monounsaturated fatty acids; PUFA: Poly unsaturated fatty

acids.
†

S42: Soybean oil from 1 to 42 days of age; F7S35: 7 days flaxseed oil then 35 days soybean oil; F14S28: 14 days

flaxseed oil then 28 days soybean oil; F21S21: 21 days flaxseed oil then 21 days soybean oil; F28S14: 28 days

flaxseed oil then 14 days soybean oil; F35S7: 35 days flaxseed oil then 7 days soybean oil; F42: flaxseed oil

from 1 to 42 days of age
*

SFA: Saturated fatty acids; UFA: Unsaturated fatty acids; MUFA: Monounsaturated fatty acids; PUFA: Poly

unsaturated fatty-acids.

Means with different superscripts within the same row are significantly different (P<0.05).
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Table 6. Effect of duration (days) of flaxseed oil (FO) and Soybean oil (SO) consumption prior to slaughter on 

fatty acid content of broiler thigh 

Treatment
†
    

Fatty acid
†

(%) 
S42 F7S35 F14S28 F21S21 F28S14 F35S7 F42 SEM P-Value 

C14:0 2.80
a
 0.90

c
 1.93

b
 2.56

a
 2.50

a
 1.10

c
 1.90

b
 0.160 0.01 

C14:1n-5 1.10
cd

 0.83
d
 1.53

abc
 1.63

ab
 1.93

s
 1.44

bc
 1.27

bcd
 0.146 0.01 

C16:0 10.66
a
 11.40

a
 7.40

b
 6.00

c
 4.40

d
 5.06

cd
 5.93

c
 0.297 0.01 

C16:1n-7 1.76
d
 1.83

d
 2.00

d
 3.73

c
 4.86

b
 5.06

b
 5.73

a
 0.200 0.01 

C18:0 17.50
a
 16.56

a
 14.63

b
 15.03

b
 12.80

c
 8.90

d
 14.90

b
 0.341 0.01 

C18:1n-9 30.60
b
 31.06

b
 35.47

a
 26.70

c
 25.30

d
 25.16

d
 25.07

d
 0.412 0.01 

C18:2n-6 26.30
d
 27.67

c
 26.07

d
 31.06

b
 30.77

b
 34.07

a
 25.83

d
 0.277 0.01 

C18:3n-3 5.20
e
 6.00d

e
 6.40

d
 7.93

c
 8.33

c
 13.50

a
 11.96

b
 0.273 0.01 

C20:3n-3 0.50
e
 0.63

de
 0.87

cd
 1.03

c
 2.00

b
 1.03

c
 2.53

a
 0.092 0.01 

C20:4n-6 0.93
c
 0.94

c
 1.46

b
 1.60

b
 2.33

a
 2.36

a
 1.86

ab
 0.157 0.01 

C20:5n-3 0.53
e
 0.57

e
 0.70

de
 0.80

d
 1.33

c
 1.60

b
 1.80

a
 0.058 0.01 

SFA 30.97
a
 28.87

b
 23.96

c
 23.60

cd
 19.70

e
 15.07

f
 22.73

d
 0.365 0.01 

UFA 66.93
e
 69.53

d
 74.50

c
 74.50

c
 76.86

b
 84.23

a
 76.06

b
 0.345 0.01 

MUFA 33.46
bc

 33.73
b
 39.00

a
 32.06

cd
 32.10

cd
 31.66

d
 32.06

cd
 0.454 0.01 

PUFA 33.46
e
 35.80

d
 35.50

d
 42.43

c
 44.76

b
 52.56

a
 44.00

b
 0.312 0.01 

n-3 6.23
e
 7.20

de
 7.96

d
 9.76

c
 11.67

b
 16.13

a
 16.30

a
 0.338 0.01 

n-6 27.23
d
 28.60

c
 27.53

d
 32.66

b
 33.10

b
 36.43

a
 27.70

d
 0.268 0.01 

UFA:SFA 2.16
f
 2.41

e
 3.11

d
 3.16

cd
 3.91

b
 5.59

a
 3.35

c
 0.068 0.01 

PUFA:SF

A 
1.08

g
 1.24

f
 1.48

e
 1.80

d
 2.27

b
 3.49

a
 1.94

c
 0.041 0.01 

n-6 �4 n-3 4.39
a
 3.97

a
 3.45

b
 3.37

b
 2.84

c
 2.26

d
 1.70

e
 0.142 0.01 

†
 S42: Soybean oil from 1 to 42 days of age; F7S35: 7 days flaxseed oil then 35 days soybean oil; F14S28: 14 days 

flaxseed oil then 28 days soybean oil; F21S21: 21 days flaxseed oil then 21 days soybean oil; F28S14: 28 days 

flaxseed oil then 14 days soybean oil; F35S7: 35 days flaxseed oil then 7 days soybean oil; F42: flaxseed oil 

from 1 to 42 days of age 

SFA: Saturated fatty acids; UFA: Unsaturated fatty acids; MUFA: Monounsaturated fatty acids; PUFA: Poly 

unsaturated fatty-acids. 

Means with different superscripts within the same row are significantly different (P<0.05). 
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Abstract 

The aim of this study was to evaluate the effect of dietary oil source and different duration of flaxseed oil 

consumption prior to slaughter on broiler performance, carcass composition and fatty acid profile of broiler breast 

and thigh. For it, a total of 336 unsexed day old Cobb 500 chicks were randomly assigned to 7 dietary treatments 

with 4 replicates of 12 chickens each as a completely randomized design. Treatments were as: 1) 0 d Flaxseed oil 

(FO) : 42 d Soybean oil (SO), 2) 7 d FO : 35 d SO, 3) 14 d FO : 28 d SO, 4) 21 d FO : 21 d SO, 5) 28 d FO : 14 d 

SO, 6) 35 d FO : 7 d SO, 7) 42 d FO : 0 d SO. Supplementation of flaxseed oil to broiler diets increased their feed 

intake and breast muscle (P< 0.05). Longer the consumption of diets contained flaxseed oil increased UFA and 

PUFA content of broiler breast and thigh meat (P< 0.05). Based on the results of this study, using flaxseed oil in 

broiler diets enriched broiler breast and thigh meat with n-3 fatty acids.  
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