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ABSTRACT 
 

Manipulation of fatty acids of poultry meat to reduce heart related disorders has become focus of 
attention in modern life style. A total of 160-day-old broiler chicks were distributed into four groups. 
All the chicks were fed on commercial ration for 4 weeks and provided flaxseed (FS) at the rate of 
0 (FS–0), 10 FS–10), 15 (FS–15) and 20% (FS–20) in the feed. Myristic, palmitic, stearic and 
archidic acids were reduced (P<0.05) when flaxseed level was increased. Lowest (P<0.05) 
concentration of palmitoleic, oleic, myrestoleic and eruccic acids were recorded in meat from 
group supplemented with higher amount of flaxseed (FS–20). Linoleic, alpha linolenic, gamma 
linolenic, eicosatrienoic, eicosapentaenoic (EPA) and docosahexaenoic acid (DHA) content of 
broiler meat increased (P<0.05) with increasing the amount of flaxseed in broiler feed. Arachidonic 
acid decreased significantly (P<0.05) in response to flaxseed supplementation in broiler feed. 
Total omega-6 fatty acids also increased (P<0.05) with higher supplementation of broiler feed with 
flaxseed. Flaxseed may be supplemented in broiler ration up to 10% for decreasing saturated and 
mono saturated fatty acids (MSFAs) and increasing poly unsaturated fatty acids (PSFAs) in broiler 
meat without affecting feed intake, weight gain, and feed conversion ratio.  
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Introduction 
 

Meat has been criticized for its high content of 

saturated fatty acids, which may damage the health. 

Modification of the animal feed with suitable plant 

sources may enhance the composition of unsaturated 

fatty acid of meat and eggs (Shahid et al., 2015; 

Sultan et al., 2015; Raza et al., 2016). It has been 

reported that omega-3 fatty acids (n-3 FA) play a key 

role in the prevention and treatment of cardiovascular 

diseases (Sultan et al., 2015). By enriching diet with 

unsaturated fatty acids may attract people to 

consume the diet supplemented with synthetic 

supplementary sources. 
Flaxseed (Linum usitatissimum) is a rich plant 

sources of polyunsaturated fatty acids (PUFAs), 
which may be incorporated in poultry feed to 
enhance the level of poly unsaturated fatty acids 
(Sultan et al. 2015). Some studies have reported 
that enrichment of laying hens’ diet with flaxseed 
may enhance the level of n-3 FA of egg and meat 
(Sultan et al. 2015) by affecting the specific gene 
expression (Mirshekar et al. 2015). The fats in 
broiler meat constitute of 33.5% saturated, 30.5% 
unsaturated and 32% PSFAs (Ratnayake et al. 
1989). This profile is a bit friendly to man than that 
of beef, which have higher level of saturated fatty 
acids while lower PSFAs (Yau et al. 1991). Since 

diet manipulates the fatty acid contents of chicken 
meat, so by supplementing broiler ration with 
flaxseed may enhance PSFAs composition of meat 
and can make it even more appealing to the 
consumers (Sanz et al. 1999). Like eggs, chicken 
meat can also be enriched with long chain 
unsaturated fatty acids by supplementing chicken 
feed with sources of these long chain unsaturated 
fatty acids like flaxseed. Feeding graded levels of 
flaxseed to the broiler in their diet could easily 
deposit linolenic acid in the meat of chicken. 
Flaxseed is the oilseed richest in alpha linolenic 
acid, with an average of 18% of the total seed 
weight and comprising of 53 % of the flaxseed 
fatty acids (USDA, 1986; Chow, 1992). 

Therefore, the current research experiment was 
planned to evaluate the fatty acids profile of broiler 
fed with different levels of flaxseed in the diet. 
 

Materials and methods 
 

This study was approved by the committee on 
ethics and animal welfare, The University of 
Agriculture, Peshawar, Pakistan. 
 
Reagents 

All other chemicals were purchased from Sigma-
Aldrich (St. Louis, MO, USA). All reagents were used 
at reagent grade purity.  
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Experimental design and bird husbandry 
In this study, 160-day-old broiler chicks were 

allotted to four groups. Each group was further 
divided into four replicates. Birds were fed with a 
commercial diet prepared according to the 
recommendations of National Research Council 
(1994) as shown in Table 1. The chicks were reared 
under similar managemental conditions. The chicks 
were provided one week of adaptation. In the second 
week, the chicks were designated as FS–0, FS–10, 
FS–15 and FS–20 having flaxseed at the rate of 0, 
10, 15 and 20%, respectively, in the feed. The 
experiment was continued till 35 days of age. 
 
Meat sampling 

At the end of the study, one bird per replicate 
was randomly selected. Birds were killed by cervical 
dislocation. Meat samples from the breast muscle 
were collected and stored at -20°C until analysis. 
 
Lipid extraction 

Lipid extraction was done as per Folch method 
(Folch et al. 1957). Briefly, 50 g minced meat 
sample, which was kept for 12 hours in Folch 
solution after agitation in orbital shaker along with 
solution for 30 minutes. The mixture was filtered into 
the separating funnel and washed twice with sodium 
chloride solution. Two layers were formed as a result 
of washing, the upper cloudy and the lower clear 
layer. The lower clear part was separated from the 
upper cloudy part into a conical flask and about 2 
grams of sodium sulphate was added, and filtered 
the solution again. Each sample was placed in rotary 
evaporator at 40oC to evaporate chloroform and get 
the required oil. Finally, the weighed samples were 
transferred to test tubes. 
 
Fatty acids methyl esters (FAMES) preparation 

20 mg of oil were transferred into FAMES tube 
for fatty acids methyl esters (FAMES) preparation. 
1.5 ml sodium hydroxide solution was added in it and 
was boiled in water for 5 minutes. Then 2.5 ml Boron 
Trifluoride-Methanol complex was added in it and 
again boiled for 30 minutes. Then 5 ml sodium 
chloride solution and 1ml hexane was added in it 
and shake it vertically for two minutes. After 2-3 
minutes the supernatant was collected in test tubes 
with micropipette. The samples were processed 
through Gas Chromatography-Mass Spectrometry 
(GC-MS; Trace GC Ultra, Termo Fisher Scientific, 
Waltham, MA, USA) for analysis. 
 
Fatty acids methyl esters analysis 

Fatty acids were separated by capillary column 
knows as Meta × 5. Initially the temperature of 500C 
was kept for 60 seconds. Later on, temperature 
was raised to 1550C with 170C increment per 
minute. The temperature was then increased to 181 
0C at the rate of 3.100C minute-1 and was kept same 
for 7 minutes. At the end of the procedure it was 
raised to 220°C and was kept for 420 seconds. The 
temperature of border was 240°C while of ion 
source was 250°C. Entire procedure lasted for 45 

minutes. The library of chromatograph was loaded 
by 37 constituents of fatty acids methyl esters 
(FAME) according to which peaks of fatty acids were 
recognized. Quantification of the fatty acids was 
carried out by using external standard method. 
Data analysis 

Collected data was statistically analyzed by 
ANOVA in complete randomized design. Least 
significant difference was used for the separation of 
means. Data analysis for sensory evaluation was 
done by kruskal Wallis test. P value less than 0.05 
was considered statistically significant. 

 

Results 
 

Saturated fatty acids (SFA) 
Total SFA content in broiler meat was significantly 

(P<0.05) affected by supplementation of flaxseed in 
broiler ration. Total SFA concentration in broiler meat 
was reduced (P<0.05) when level of flaxseed was 
increased in their diet. Total fatty acid content was 
most abundantly deposited in the meat of broilers 
which were fed with feed having no flaxseed (group 
FS–0), while the lowest total SFA were recorded in 
meat which were on diet with the highest flaxseed 
supplementation (group FS–20). Total SFA 
concentration in group FS–0 was 6.26, 10.01 and 
14.21 % higher than groups FS–10, FS–15 and FS–
20, respectively. 

Saturated fatty acids content in broiler meat was 
significantly (P<0.05) affected by supplementation of 
flaxseed in broiler ration (Table 2). Myristic acid 
(C14:0), Palmatic acid (C16:0), Stearic acid (C18:0) 
and Archidic acid (C20:0) were significantly (P<0.05) 
decreased in broiler meat by increasing level of 
flaxseed supplementation. The highest (P<0.05) 
amount of these SFAs in broiler meat was noticed in 
the control group (FS–0) while lowest level was 
recorded in group FS–20. Concentration of stearic 
acid in group FS–15 was not different from group 
FS–20 and group FS–10. 
 
Monounsaturated fatty acids 

Total monounsaturated fatty acids (MUFAs) like 
Myrestoleic acid (C14:1), Palmitoleic acid (C16:1), 
Oleic acid (C18:1) and Eruccic acid (C22:1) content 
in broiler meat were significantly (P<0.05) affected 
by flaxseed supplementation (Table 3). The amount 
of total MUFAs in broiler meat decreased (P<0.05) 
with the increase in the level of flaxseed in their diet. 
The increased concentration of MUFAs was 
recorded in group FS–0, followed by groups FS–10, 
FS–15 and FS–20. However, Eruccic acid 
concentration in broiler meat from group FS–15 was 
not different from group FS–20 and group FS–10. 
Eruccic acid concentration in group FS–0 was 12.5, 
31.25 and 31.25 % higher than groups FS–10, FS–
15 and FS–20, respectively. 
 
Polyunsaturated fatty acids 

Total PUFAs content in broiler meat was 
significantly (P<0.05) affected by flaxseed 
supplementation in broiler diet (Table 4). Linoleic 
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acid (C18:2), Alfa Linolenic acid (C18:3n3), Gamma 
linolenic (C18:3n6), Ecosasatrienoic acid (C20:3n6), 
Arachidonic acid (C20:4n6), Eicosapentaenoic acid 
(EPA; C20:5n3) and Docosahexaenoic acid (DHA; 
C22:6n3) concentration rose significantly (P<0.05) 
with most of the increasing levels of flaxseed in 
broilers rations. Significantly (P<0.05) higher amount 
of total PUFAs were deposited in the meat of broilers 
which were fed with diet having the highest level of 
flaxseed (group FS–20), followed by groups FS–15 
and FS–10. Total polyunsaturated fatty acid content 
in broilers meat was lowest (P<0.05) in the control 
group (FS–0).  

 
Table 1: Percent ingredients of the feed and proximate composition of 
the feed 

Ingredients Starter ration (%) Finisher ration (%) 

Soybean meal 13.0 7.0 
Maize 31 37.0 
Wheat 20.0 20.0 
Broken rice 3.20 5.0 
Corn gluten meal 8.00 5.06 
Guar  meal 2.45 2.0 
Canola meal 6.65 5.0 
Sunflower meal 5.0 7.0 
Maize gluten feed 2.20 2.24 
Fish meal 5.0 3.0 
Bone meal 0.5 0.5 
Molasses 0.2 3.0 
Dicalcium phosphte 0.6 1.0 
Limestone 1.0 1.0 
NaCl 0.2 0.2 
L-lysine 0.06 0.08 
DL-methionine 0.14 0.12 
Minerals vitamins premixa 0.80 0.80 
Total 100 100 

Chemical composition 
Dry matter 93.23 89.85 
Ash 4.31 6.77 
Crude protein 22.57 20.32 
Crude fibre 4.75 4.54 
Crude fat 5.18 4.27 
Gross Energy (Kcal/kg) 2870 3210 
avitamin and mineral premix provided per kg of diet: vitamin A 
12000 IU; vitamin D3 2400 IU; vitamin E 50 mg; vitamin K3 4 mg; 
vitamin B1 3 mg; vitamin B2 6 mg; niacin 25 mg; calcium-d-
pantothenate 10 mg; Mn 80 mg; Zn 60 mg; Fe 60 mg; Cu 5 mg; 
Co 0.2 mg; I 1 mg; Se 0.15 mg; choline chloride 200 mg; vitamin 
B6 5 mg; vitamin B12 0.03 mg; d-biotin 0.05 mg; folic acid 1 mg 
 

Total polyunsaturated fatty acids content in broiler 
meat of the group FS–20 was 6.12, 11.95 and 26.43 
% higher than groups FS–15, FS–10 and FS–0, 
respectively.  
 

Total n-3 FA 
Total omega 3 fatty acids content of broiler meat 

was significantly (P<0.05) affected by flaxseed 
supplementation of broiler diet (Table 5). Total 
omega 3 fatty acids fraction in broilers meat raised 
(P<0.05) with increasing level of flaxseed in their 
diet. The maximum amount of n-3 FA was seen in 
the meat of broilers which was on diet with the apical 
level of flaxseed (group FS–20) followed by groups 
FS–15, FS–10, while the lowest (P<0.05) value of n-
3 FA was recorded in the control group (FS–0). Total 
omega 3 fatty acids fraction of broiler meat in group 
FS–20 was 9.03, 18.07 and 77.25 % greater than 
groups FS–15, FS–10 and FS–0, respectively.  
 

Total n-6 FA 
Total omega 6 fatty acids in broiler meat was 

significantly (P<0.05) affected by flaxseed 
supplementation (Table 5). Significantly (P<0.05) 
higher amount of n-3 FA was recorded in the meat of 
broilers fed with highest level of flaxseed (FS–20) 
followed by group FS–15. Total omega 6 fatty acids 
content in broiler meat was same in group FS–10 and 
FS–0. n-3 FA to n-3 FA ratio. 

Omega 6 fatty acids to n-3 FA ratio in broiler 
meat was significantly (P<0.05) affected by flaxseed 
supplementation (Table 4.4). Omega 6 fatty acids to 
n-3 FA ratio decreased (P<0.05) with flaxseed 
supplementation. The highest omega 6 fatty acids to 
n-3 FA ratio were recorded in the control group (FS–
0). The omega 6 fatty acids to n-3 FA ratio was 
significantly (P<0.05) lower and the same among all 
treated groups. Omega 6 to n-3 FA ratio in the 
control group was 71.23, 72.70 and 73.63 % higher 
than groups FS–10, FS–15 and FS–20, respectively. 

 
Discussion 

 
Total saturated fatty acid content was reduced in 

broiler meat when level of flaxseed was increased in 
their diet. Saturated fatty acids, like myristic acid 
(C14:0), palmitic acid (C16:0), stearic acid (C18:0) 
and Archidic acid (C20:0) were highest in the control 
group (FS–0) and lowest in the group (FS–20) with 
highest level of flaxseed. Saturated fatty acids are 
supposed to have a damaging effect on cardiac 
health that is why minimum level of saturated fatty 
acid should be taken in diet (American Heart 
Association 1988). Feeding the control diet showed 
increased levels of C14:0, C16:0, C18:0, and C20:0 
SFAs compared to the flaxseed supplemented diets. 
The depressed level of SFAs indicates increased 
deposition of PUFAs in chicken meat at the cost of 
SFA. The inhibition of fatty acid synthesis in liver is 
greater during the digestion of unsaturated fats 
than of saturated fats (Sim and Qi 1995). Acetyl-
coA-carboxylase and fatty acid synthase may be 
responsible for the reduced level of SFA. Former 
research reports proved that n-3 enriched feed can 
mask the expression of enzymes involved in lipid 
synthesis (Jump et al. 1999; Doran et al. 2006; 
Missotten et al. 2009). The reduction in myristic and 
palmitic acid may be due to its elongation and 
desaturation to palmetoleic acid (Crespo et al. 2002).  

The results of the current study are in accession 
to the findings of Mirshekar et al. (2015) who claimed 
that SFAs content of broiler meat decreases with 
flaxseed oil supplementation in their diet. The results 
of this research study are aligned with the results of 
Jakubowska et al. (2012) who concluded that by 
adding 7% of flaxseed to quail diet significantly 
reduced the SFA content in quail meat. Azcona et al. 
(2008) reported significantly lower amount of palmitic 
acid in broilers fed with feed having flaxseed. 
Cortinas et al. (2004) found that SFAs and MUFAs 
level in thigh and breast meat of broiler reduced by 
including PUFAs sources in feed. Contrary to the 
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findings of the present study, Kamran et al. (2009) 
found that supplementation of flaxseed into the 
broiler diet exerts no effect on the SFAs content of 
broiler carcass. In contrast to the results of this 
study, Anjum et al. (2013) found that palmitic acid 
and stearic acid were recorded with highest values in 
the group of broilers which were fed with the highest 
level (15%) of flaxseed. 

This experiment came out with the results that 
MUFAs in broiler meat were significantly (P<0.05) 
decreased with increasing level of flaxseed 
supplementation of broiler feed. Flaxseed contains 
high amount of PUFAs (Austria et al. 2008). The 
shrinkage in MUFAs magnitude may be linked to the 
halting effect of PUFAs against ∆9-desaturase 
activity, which is responsible for the synthesis of 
oleic acid and palmitoleic acid (Brenner 1974). 
Findings of the current study matches with published 
results of Jia et al. (2010) who reported that MUFAs 
content decreases with increasing levels of flaxseed, 
which is also aligned with the results of this research 
work. Similarly, Azcona et al. (2008) also stated that 
MUFAs in broiler meat were less in those meat 
samples which were fed flaxseed supplemented diet 
as compared to the control diet. Contrary to the 
findings of the present study, Rahimi et al. (2011) 

reported that MUFAs of breast meat was constant 
when broilers were fed with flaxseed.  

Polyunsaturated fatty acids of broiler meat were 
significantly affected by flaxseed supplementation 
and their values increased with increasing level of 
flaxseed in broiler diet. Flaxseed is a very rich 
source of PUFAs especially of n-3 FA family, which 
can be efficiently converted from phospholipids to 
tissue lipids of poultry (Ferrer-lopez et al. 2001). 
Inclusion of oil seeds in the diets increased the 
PUFAs of meat. The presence of PUFAs in bird 
tissues depends on their presence in the diet 
(Kamran et al. 2009) and as flaxseed is a rich source 
of PUFA (Richards et al. 2003), therefore the 
increase in meat PUFAs may be due to the higher 
proportion of PUFAs in these diets. Flaxseed is a 
rich source of linoleic acid which may the reason of 
its heavy deposition in broiler meat (Sealls et al. 
2008). Anjum et al. (2013) found a significant 
increase in the linoleic acid in breast meat of chicken 
with flaxseed supplement which are in agreement 
with the findings of this experiment. Alpha- linolenic 
acid was significantly affected by flaxseed 
incorporation of broiler feed. These findings are in 
agreement with the results of Wei jia et al. (2010) 
who concluded that by including 12% flaxseed in

 
Table 2: Mean ± SEM Saturated Fatty Acids (SFA) (mg/g) in the meat of broilers fed with different levels of flaxseed supplemented diet 

Experimental groups Myristic acid Palmitic acid Stearic acid Archidic acid SFA 

FS – 0 0.85±0.014a 20.28±0.313a 4.97±0.082a 0.54±0.009a 26.66±0.368a 
FS – 10 0.80±0.008b 19.42±0.214b 4.25±0.011b 0.50±0.008b 24.99±0.144b 

FS – 15 0.77±0.014b 18.66±0.248c 4.06±0.117bc 0.48±0.008b 23.99±0.178c 

FS – 20 0.70±0.006b 17.89±0.085d 3.82±0.152c 0.45±0.013c 22.87±0.109d 

a –d Means within same column with different superscripts are significantly different at α = 0.05: FS = Flaxseed; SFA = Saturated Fatty 
Acid: FS–0, FS–10, FS–15 and FS–20 = Flaxseed supplementation in the feed at the rate of 0, 10, 15 and 20% respectively 
 
Table 3: Means ± SE Monounsaturated Fatty Acids (MUFA) (mg/g) in broiler meat fed with different levels of flaxseed supplemented diet 

MUFA 

 FS – 0 FS – 10 FS – 15 FS – 20 P–value 
Palmitoleic Acid 1.02±0.03a 0.94±0.01b 0.90±0.01bc 0.86±0.01c 0.012 
Oleic Acid 40.89±0.78a 37.76±0.69b 36.31±0.67bc 34.76±0.83c 0.003 
Myrestoleic Acid 0.03±0.004a 0.02±0.00ab 0.02±0.004bc 0.01±0.00c 0.014 
Eruccic Acid  0.16±0.01a 0.14±0.01ab 0.11±0.007bc 0.11±0.01c 0.001 
MUFA (Total) 42.10±0.80a 38.86±0.70b 37.34±0.67bc 35.73±0.8c .0004 

a –c Means within same column with different superscripts are significantly different at α = 0.05: FS = Flaxseed; SFA = Saturated Fatty 
Acid: FS–0, FS–10, FS–15 and FS–20 = Flaxseed supplementation in the feed at the rate of 0, 10, 15 and 20% respectively 
 
Table 4: Means ± SE Polyunsaturated Fatty Acids (PUFA) (mg/g) in broiler meat fed with different levels of flaxseed supplemented diet 

 FS – 0 FS – 10 FS – 15 FS – 20 P–value 

Linoleic acid (C18:2) 10.87±0.11c 11.30±0.11c 11.95±0.09b 12.64±0.21a 0.000 
Α-linolenic acid (C18:3 Ω 3) 0.43±0.01d 2.34±0.02c 2.45±0.02b 2.53±0.01a 0.000 
Γ-linolenic acid (C18:3 Ω 6) 0.49±0.006c 0.50±.004bc 0.51±0.006b .53±0.008a 0.000 
Ecosasatrienoic acid (C20:3Ω6) 0.18±0.01b 0.20±0.01b 0.25±0.008a 0.28±0.01a 0.000 
Arachidonic acid (C20:4Ω6) 0.19±0.01a 0.14±0.01b 0.12±0.01bc 0.10±.005c 0.040 
EPA(C20:5Ω3) 0.17±0.01d 0.23±0.01c 0.32±0.01b 0.42±0.006a 0.001 
DHA (C22:6Ω3) 0.18±0.01d 0.25±.009c 0.36±0.02b 0.49±0.012a 0.0001 
PUFA (Total) 12.50±0.11d 14.96±0.15c 15.95±0.10b 16.99±0.30a 0.0001 

a –c Means within same column with different superscripts are significantly different at α = 0.05: FS = Flaxseed; SFA = Saturated Fatty 
Acid: FS–0, FS–10, FS–15 and FS–20 = Flaxseed supplementation in the feed at the rate of 0, 10, 15 and 20% respectively 
 
Table 5: Mean ± SE total Ω-3 (mg/g), total Ω-6 (mg/g) and Ω-6: Ω-3 in the meat of broilers fed with different levels of flaxseed 
supplemented diet  

Group Total omega-3 Total omega-6 Omega-6: omega-3 

FS – 0 0.78d 11.71c 15.02a 

FS – 10 2.81c 12.15c 4.32b 

FS – 15 3.12b 12.83b 4.10b 

FS – 20 3.43a 13.56a 3.96b 

SEM 0.04 0.04 0.03 
a b c Means within same column with different superscripts are significantly different at α = 0.05: FS = Flaxseed; FS–0, FS–10, FS–15 and 
FS–20 = Flaxseed supplementation in the feed at the rate of 0, 10, 15 and 20% respectively 
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broiler feed the level of Alpha- inolenic acid 

increased 2.8 times in breast meat of broilers as 

compared with the meat from broilers which were fed 

with 0% of flaxseed. It is reported that birds fed with 

feed having flaxseed or marine oil can cause hefty 

increase in the n-3 FA content of chicken meat in 

just seven days (Gonzalez-Esquerra et al. 2000). 

Docosahexaenoic acid and EPA contents in 

broiler meat were also significantly affected by 

flaxseed supplementation of broiler feed. The level of 

DHA increased with the increasing level of flaxseed. 

The increase of DHA in the meat may be due to the 

conversion of dietary Alpha-linolenic acid and linoleic 

acid into DHA by desaturation chain elongation 

pathway within the liver (Brenner 1974). Burdge et 

al. (2005) found that the enhanced level of DHA was 

the consequence of altering of Alpha- linolenic acid 

into DHA and EPA. These results are consistent with 

the observations of Mirshekar et al. (2015) who 

reported that supplementation of diet with flaxseed 

increase the content of DHA and EPA in the broiler 

meat. This increase may be due to the metabolic 

biotransformation of Alpha- linolenic acid into EPA 

(Barcelo and Murphy 2009).  

Arachidonic Acid content in the meat was 

significantly affected by flaxseed incorporation in 

broiler feed. The amount of AA decreased with the 

increasing level of flaxseed in broiler feed. This 

decrease in the amount of AA may be due to the 

higher concentration of Alpha- linolenic acid in 

muscle tissues, since both LA and Alpha- linolenic 

acid compete for the same enzyme system 

responsible for their elongation and desaturation to 

form long-chain metabolites. The key enzyme in 

these reactions is ∆-6 desaturase for which the 

greatest affinity appears to be conferred by the 

greatest number of double bonds in the C18 

substrate. Therefore, the relative excess of Alpha- 

linolenic acid in muscle inhibits the formation of AA 

(Sardesai 1992). Outcomes of the current research 

are parallel to the conclusions of Kamran et al. 

(2009) who showed significantly higher level of 

Alpha-linolenic acid and lower level of AA in the 

whole carcasses of the broilers fed on diets 

containing oil seeds. 

Flaxseed feeding to broilers significantly affected 

the n-6 FA to n-3 FA ratio. Flaxseed supplementation 

reduced the ratio of n-6 FA to n-3 FA in broiler meat. 

Polyunsaturated fatty acids in the form of Alpha- 

linolenic acid concentration was raised due to 

incorporating flaxseed in feed. Omega–6 to n-3 FA 

competes for an enzyme called delta-6 desaturase, 

which is responsible for elongation of 18 carbons to 

20 and 22 carbons. As flaxseed contains high level of 

Alpha- linolenic acid (C18:3) so this causes an 

increase in n-3 FA deposition in meat (Fritsche et al.. 

1991). The results of this research work are 

supported by Ebeid (2011) who stated that fish oil 

along with flaxseed can be used in feed to get the 

required ratio of fatty acids (n-6:n-3).  

 

Conclusion 

This was concluded from the study that 
saturated and MSFA contents of broiler meat 
decreased with increasing levels of flaxseed 
supplementation in broiler ration. Polyunsaturated 
fatty acids such as linoleic, alfa linolenic, gamma 
linolenic, ecosasatrienoic and docosahexaenoic acid 
content of broiler meat increased, while arachidonic 
acid was decreased with increasing level of flaxseed 
in broiler feed. Flaxseed supplementation decreased 
n-6 FA to n-3 FA ratio in broiler meat. Flaxseed may 
be supplemented in broiler ration up to 10% for 
decreasing saturated and MSFAs and increase 
PSFAs in broiler meat. 
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