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Abstract 

The present work was carried out to study the effect of supplementation of the broiler diets with 

three levels of linseed or sunflower oils (1.5%, 3%, 4.5% )on growth performance, carcass quality, 

lipid profile and immunity against Newcastle disease. The results revealed that final live body 

weight, body weight gain, relative growth rate and feed conversion ratio were improved significant-

ly by using linseed oil. Carcass traits results showed that no significant difference between all 

groups in dressing percentage, Leg and breast muscles. However, there were significant decrease in 

abdominal fat by using linseed oil when compared with the groups received the same levels of sun-

flower oil. Serum traits demonstrated that serum total cholesterol, low density lipoprotein (LDL) and 

serum triglycerides were significantly reduced by using linseed oil. Haemagglutination inhibition 

test indicated that both of sunflower and linseed oil increased efficiency of immunity against New-

castle disease vaccine . 
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Introduction 

Polyunsaturated fatty acid (PUFA) rich oils 

play an important role in animal nutrition. 

Broiler chicken can provide an excellent alter-

native source of polyunsaturated fatty acid 

(PUFAs), because poultry meat is naturally 

low in fat content and rich in PUFAs. For this 

reason, many studies are directed towards the 

manipulation of the fatty acid composition of 

broiler chick diets. The best n-6 super script/n-3 

ratio from a human health aspect was detected 

by the linseed oil and cod liver oil supplemen-

tation (Bartos et al., 2004). Linseed supple-

mentation lowered the cholesterol content of 

broilers meat  (Szewczyk et al., 2006). While, 

elevated plasma high-density lipoprotein 

(HDL) levels has been associated to a reduc-

tion in cardiovascular risk, dietary fish oils rich 

in omega-3 PUFAs may protect against this 

disease. The protective effect of HDL is asso-

ciated to its participation in the reverse choles-

terol transport pathway (Morgado et al., 

2005). The n-3 long chain PUFAS have been 

reported to have beneficial effects on cardio-

vascular functions, but their role in relation to 

immune functions is still controversial (Turini 

et al., 2001) and had the largest decrease in 

plasma triglycerides (Schumann et al., 2000). 

El-Yamany et al. (2008) studied the effect of 

using different levels and sources of oils (1.5, 2 

or 3%) of (PUFA) from Linseed oil, sunflower 

oil and olive oil in growing Japanese quail di-

ets. They found significantly higher (P<0.05) 

body weight, live weight gain, feed intake and 

higher economic efficiency (expressed as per-

centage net revenue/feed) cost compared to the 

control diet while an insignificant effect was 

recorded on both edible giblet (gizzard, liver 

and heart) and yield percentages. Moreover, 

Osek et al. (2008) used 2, 3, 4, 6% inter-

changeable mix of soybean and linseed oils in 

the diet of broiler chickens. They found that, 
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the highest final body weight in chickens fed 

oil mix contain 3% linseed oil and were char-

acterized by the highest slaughter performance 

and their carcasses had the best fleshing and 

the least fat as well as there was an increase in 

the level of linolenic acid (by 4-14 times) in 

the muscles of chickens as compared with con-

trol. 

Calder (2001) reported that the immunological 

effects of large amounts of omega 3 PUFAs 

might be useful as therapies for diseases char-

acterized by immune dysfunction. 

The main goal of our experiment was to inves-

tigate the influence of different levels of omega 

3 rich source oil on growth performance, car-

cass quality, lipid profile and immune efficien-

cy of broiler chicks. 

 

Materials and Methods 

2.1. Experimental Birds:  

Total of 180 one day old Cub Chicks were ob-

tained from the General Egypt Poultry Organi-

zation to be used in this experiment. They were 

divided into 6 equal groups,each group subdi-

vided into 3 replicates. Each replicate housed 

in a separate compartment. Each compartment 

was bedded by fresh clean wood shave forming 

a deep litter of 4 cm depth and changed every 

week and provided with continuous lightening 

program, suitable feeder and drink and adjust-

ed to the recommended temperature and hu-

midity.  

Prophylactic antibiotics and vaccination pro-

gram against the most common infectious bac-

terial and viral diseases were carried out.  

Table (1). Vaccination program of broiler chicks against Newcastle disease . 

Age of bird 

(Days) 
Vaccine Route of vaccination 

7 

18 

28 

Hitchner 

Lasota 

Lasota 

Eye drop 

Eye drop 

Eye drop 

2.2 Experimental diets and feeding design:  

The diets for different experimental groups 

were formulated as two phase program (starter 

and grower) according to NRC (1994) for 

broiler (table 2), and the applied experimental 

feeding design according to the level and oil 

source (table 3). 

Table (2). Experimental feeding program :  

Physical composition ( 0 - 3 ) weeks ( 3 - 6 ) weeks 

Diet 1 Diet 1 Diet 3 Diet 4 Diet 5 Diet 6 

Oil 
Yellow corn 
Soybean meal 44% 
Corn glutine 62% 
Dicalcium phosphate 
Lime stone 
Lysine 
Methionine 
Choline 50% 
Common salt 
Premix 

1.5 
60.968 

16 
17 
1.9 
1.3 

0.336 
0.0355 

0.26 
0.4 
0.3 

3 
57.159 
22.5 
13 
1.8 
1.3 

0.212 
0.069 
0.26 
0.4 
0.3 

4.5 
53 

29.227 
9 

1.8 
1.3 

0.08 
0.1 

0.26 
0.4 
0.3 

1.5 
67.503 

15 
12 
1.4 
1.4 

.297 
- 

0.2 
0.4 
0.3 

3 
63.721 
21.5 

8 
1.3 
1.4 

.172 

.007 
0.2 
0.4 
0.3 

4.5 
59.5 
29 

3.427 
1.3 
1.3 

.029 

.044 
0.2 
0.4 
0.3 
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Chemical composition % 

ME Kcal/kg* 
Crude protein 
Calcium 
Available phosphorus 
Lysine 
Methionine + cystine 
Choline 

3192.95 
23.179 

1 
0.45 
1.1 
0.9 

1300mg/kg 

3211.22 
23.09 

1 
0.45 
1.1 
0.9 

1300mg/kg 

3205.34 
23.09 

1 
0.45 
1.10 

.9 
1300mg/kg 

3200.69 
20.125 

.9 
0.35 

1 
.72 

1000mg/kg 

3208.91 
20 
.9 

0.35 
1 

.72 
1000mg/kg 

3220.7 
20.03 

.9 
0.35 

1 
.72 

1000mg/kg 

The diets were formulated according to N.R.C. (1994) 

** The used premix ( Multivita Co. ) composed of vitamin A 12000000 IU, vitamin D3 2200000 IU, vitamin 

E 10000 mg, vitamin K3 2000 mg, vitamin B1 1000 mg, vitamin B2 5000 mg, vitamin B6 1500 mg, vita-

min B12 10 mg, Niacin 30000 mg, Biotin 50 mg, Folic acid 1000 mg, Pantothenic acid 10000 mg, Iron 

30000 mg, Manganese 60000 mg, Copper 4000 mg, Zinc 50000 mg, Iodine 1000 mg, Cobalt 100 mg, 

Selenium 100 mg, calcium carbonate (CaCO3) carrier to 3000g . 

Table (3). The applied experimental design during the experimental period  

Group Diet 

1 diet contain 1.5% sun flower oil 

2 diet contain 3% % sun flower oil 

3 diet contain 4.5% sun flower oil 

4 diet contain 1.5% linseed oil 

5 diet contain 3% linseed oil 

6 diet contain 4.5% linseed oil 

2.3 Experimental Parameters: 

2.3.1 Growth performance measure-

ments: Body weight (Vohra and Roudybush, 

1971). Relative growth rate (Brody,1968). 

Feed conversion ratio (Lambert et al., 1936)

and body weight gain was calculated by the 

difference between two successive weeks or 

periods weights.  

2.3.2. Dressing percentage, Total edi-

ble carcass %: Abdominal fat, skin plus sub-

cutaneous fat, breast muscle, leg muscle, organ 

weight and their relative weights to body 

weight were recorded. 

2.3.3. Serum cholesterol (Schettler et 

al., 1975), Serum triglycerides            ( Fos-

satip, 1982). Serum HDL (high density lipo-

protein) and serum LDL ( Low density lipopro-

tein), ( Young, 1995) 

2.3.4. Immune stimulant measure-

ments: 
  Blood samples were taken at days 

7,14,28 and 42 for Newcastle disease antibod-

ies . Blood samples were left without anticoag-

ulant to clot. The serum was separated by cen-

trifugation at 3000 rpm for 10 minutes . Micro 

technique of haemagglutination inhibition test 

(Takatasy, 1955) and geometric mean titre 

(GMT) (Brugh, 1978).  

2.4 Statistical analysis:  

The analysis of variance for the ob-

tained data was performed using statistical 

analysis system: (SAS, 1987) to assess signifi-

cant differences. 

 

Results and Discussion 

3.1. Growth Performance : 

Live body weight, body weight gain, relative 

growth rate and feed conversion ratio data are 

summarized in Table (4). 
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Table (4). Summary of Influence of different levels and sources of dietary oils on growth performance during 

experimental period. 

Age 
(week) 

Group 
1 2 3 4 5 6 

Cumulative ini-

tial body weight 
48.36±0.46a 48.32±0.50a 48.31±0.54a 48.23±0.54a 48.35±0.47a 48.04±0.46a 

Cumulative final 

body weight 
2151.77±31.05d 2074.93±21.00e 2263.60±35.37c 2159.40±34.86d 2349.87±37.73b 2414.33±40.56a 

Cumulative total 

body gain 

2103.41±30.62d 2026.62±20.66e 2215.29±34.86c 2111.17±34.35d 2301.52±37.51b 2366.29±40.15a 

Relative growth 

rate (RGR) 
191.20±9.21b 190.9±9.19c 191.6±9.16b 191.30±9.30b 191.90±8.91b 192.2±9.22a 

Cumulative ave-

rage F.C.R. 
2.10±0.21a 2.0±0.22b 1.9±0.19c 1.90±0.22c 1.80±0.13d 1.80±0.14d 

Means within the same row of different letters are significantly different at (P < 0.05)  

The analysis of variance of growth perfor-

mance  indicated positive effect of dietary sup-

plementation of line seed oil on growth perfor-

mance represented by the final live body 

weight, body weight gain, relative growth rate 

and feed conversion ratio. All parameters were 

increased significantly as the concentration of 

both linseed and sunflower oil increased. Also, 

the results demonstrated that the groups fed on 

diets contain 3% and 4.5% linseed oil in-

creased significantly in final body weight, 

body weight gain and relative growth rate 

when compared with the groups fed on the 

same levels from sunflower oil while the dif-

ference in feed conversion ratio was signifi-

cantly better at all levels in groups fed on diets 

contain linseed oil when compared with the 

groups fed on diets contains same levels from 

sunflower oil.  

This result agree with those obtained by Abou 

El-Wafa et al. (2000) who reported that sun-

flower oil improved growth rate and feed con-

version ratio of broiler chicks. The results con-

firmed by those obtained by Crespo and Es-

teve-Garcia (2001) who found that sunflower 

and line seed oil showed better feed efficiency 

in all cases (P<0.05). 

Also our results in harmony with those ob-

tained by Lopez-Ferrer et al. (2001) who 

found that increase in weight /bird/day, feed 

intake and final body weight were higher in the 

group fed higher concentration of linseed oil 

(P<0.05).  

This results are similar with those obtained by 

El-Yamany et al. (2008). Using different lev-

els and sources of oil in growing Japanese 

quail, they found superiority (P<0.5) body 

weight, live weight gain and feed intake in the 

groups of quail fed on diets containing differ-

ent levels (1.5, 2 or 3%) of PUFAS from Lin-

seed oil, sunflower oil and olive oil. Also they 

recorded a higher economic efficiency 

(expressed as percentage net revenue/feed) cost 

compared to the control diet.  

 

3.2. Carcass Characteristics : 
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Table (5). Influence of different levels and sources of dietary oils on Carcass traits at the end of experimental 

period  

Age 

(week) 
Group 

1 2 3 4 5 6 
Dressing % 72.25±2.49a 71.95±0.28a 72.07±0.66a 72.12±1.76a 72.79±1.62a 72.34±1.32a 

Head % 2.76±0.13a 2.77±0.12a 2.79±0.06a 2.72±0.11b 2.69±0.24b 2.78±0.11a 

Liver % 2.12±0.10a 2.14±0.14a 2.14±0.10a 2.11±0.15a 2.10±0.11a 2.18±0.31a 

Heart % 0.47±0.04a 0.48±0.03a 0.49±0.04a 0.46±0.02a 0.47±0.04a 0.49±0.02a 

Gizzard % 1.67±0.08a 1.69±0.09a 1.66±0.24b 1.64±0.10a 1.63±0.02b 1.70±0.18a 

Breast muscle % 17.02±0.31a 17.07±0.69a 17.20±0.46a 17.16±0.53a 17.16±0.42a 17.15±1.31a 

Leg muscle % 16.24±0.91a 16.15±0.28a 16.12±0.51a 16.05±0.32a 16.11±0.64a 16.26±0.75a 

Abdominal fat% 2.53±0.53a 1.94±0.28b 1.84±0.59b 1.59±0.16c 1.80±0.05b 1.49±0.15c 

Skin + Sub-cut 

Fat % 
10.16±0.86a 9.83±0.12b 9.39±0.14b 9.06±0.22c 9.05±0.62c 9.12±0.90d 

Means within the same row of different letters are significantly different at (P < 0.05) 

The analysis of variance of present data 

showed that no significant difference between 

all groups in dressing percentage of leg muscle 

or breast muscle. However there were signifi-

cant decrease in abdominal fat as the concen-

tration of linseed and sunflower oil increased. 

It was noticed that the groups fed on diets con-

tain 1.5% and 4.5% linseed oil showed signifi-

cant decrease in abdominal fat when compared 

with the groups received the same levels from 

sunflower oil. 

These results are in agreement with  those ob-

tained by Crespo and Esteve-Garcia (2001) 

who stated that sunflower and line seed oil 

caused lower percentage of abdominal fat. Al-

so, these results are in harmony with those ob-

tained by Lopez-Ferrer et al. (2001) who 

found that carcass yield was not significantly 

differ by linseed oil supplementation. 

Moreover, Hassan (2001) found that no signif-

icant effect in dressing percentage due to sun-

flower and line seed oil supplementation. 

Also, our results are similar with those ob-

tained by El-Yamany et al. (2008) who report-

ed that non significant effect was recorded by 

using different levels or sources of oil on both 

edible giblet (gizzard, liver and heart) percent-

ages.  

 

3.3. Lipid profile :  

Table (6). Influence of different levels and sources of dietary oils on Lipid profile at the end of experimental 

period  

Age 
(week) 

Group 
1 2 3 4 5 6 

Cholesterol 110.00±4.04a 110.00±4.00a 107.33±11.87a 88.33±5.90c 95.33±13.68b 89.67±10.84c 

HDL 72.33±0.88b 78.00±6.51a 74.33±12.39ab 73.67±4.67b 72.33±10.17b 74.00±8.89b 

LDL 13.67±1.45a 11.67±3.76b 13.67±1.45a 3.00±1.00c 12.67±4.37b 4.67±1.45c 

Triglycerides 120.00±11.55a 101.67±27.28b 96.67±6.67c 58.33±4.41d 51.67±4.41f 55.00±10.00e 

Means within the same row of different letters are significantly different at (P < 0.05) 
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Means within the same row of different letters are significantly different at (P < 0.05) 

Values are Log 10.  

The present data revealed that serum total cho-

lesterol and serum triglycerides were reduced 

significantly in all groups received linseed oil 

when compared with the groups received the 

same levels from sunflower oil. LDL was re-

duced significantly in the groups fed on diets 

containing 1.5% and 4.5% linseed oil while 

HDL showed non significant effect except the 

group received 3% linseed oil which revealed 

significant decrease in same groups when com-

pared with the group received the same level of 

sunflower oil.  

Our results are in agreement to those obtain by 

Schumann et al. (2000) who found that feed-

ing diets with dry n-3 oils to layer diets had the 

largest decrease in plasma triglycerides sug-

gesting that longer chain n-3 may be responsi-

ble for this decrease. Also, our results are simi-

lar to those obtained by Celbi et al. (2006) 

who found that LDL was significantly lower in 

groups fed 4% flaxseed oil than other groups 

without any adverse effect. Moreover, 

Szewczyk et al. (2006) reported that  Linseed 

supplementation lowered the cholesterol con-

tent of broilers meat. 

3.4. immune efficiency: 

Table (7). Influence of different levels and sources of diet on immune efficiency during experimental period. 

Age 
(week) 

Group 
1 2 3 4 5 6 

HI at 7 days 4.00±0.58c 6.67±0.88a 5.00±0.00b 5.67±0.33ab 5.67±0.33ab 5.67±0.33ab 

HI at 14 days 4.00±0.00c 5.33±0.33b 5.67±1.20ab 6.00±0.00a 6.00±0.00a 5.33±0.33b 

HI at 28 days 6.33±0.67a 5.00±0.58d 0.5.33±0.67c 5.33±0.33c 5.67±0.33b 6.00±0.00ab 

HI at 42 days 5.00±0.58b 5.33±0.88ab 5.33±0.67ab 5.33±0.67ab 5.67±0.33a 5.33±0.67ab 

Data concerned with efficiency of immunity 

represented in table (7) indicated significant 

increase due to increased concentration of both 

of sunflower and linseed oils . However, using 

linseed oil increased immune efficiency when 

compared with the groups received the same 

levels from sunflower oil. 

These results are in agreement with those ob-

tained by Parmentier et al., 1997 who report-

ed that inclusion of n-6 PUFA in the diet has 

enhancing effects on antibody responses and 

antibody-mediated inflammatory responses. 

On the other hand, supplementation of n-3 

PUFA, as its elongated metabolites with de-

creased antibody and inflammatory responses. 

Korver and Klasing (1997) proposed that al-

tering dietary ration between n-6 and n-3 PUFA 

influence the magnitude and type of immune 

response.  

It could be concluded that feeding the broiler 

chicks on diets containg line seed oil (1.5%, 

3%, 4.5%) resulted in significantly better 

growth performance, lower serum total choles-

terol, LDL cholesterol , abdominal fat and pos-

itively improvement in immunity efficiency.  
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)سٍج بذرة الكخان( علي كفاءة النمو ومواصفاث الذبَحت وصورة 3حأثَز إضافت مسخوٍاث مخخلفت مه أومَجا 

 محخوى الذهون والكفاءة المناعَت في بذارى الخسمَه

 )3(د/عبَز محمذ شحاحت الكزٍذى )2(د/أسامت عطَت ٍوسف صقز )1(أ.د/السذ محمذ حجاسً

 رئيض قظى تغذية انحيىاٌ واندوارٍ وأيزاض طىء انتغذية بكهية انطب انبيطزي رايعة كفز انشيخ  -1

 قظى انكيًياء انحيىية وانُقص انغذائً وانظًىو يعهد بحىث صحة انحيىاٌ يعًم كفز انشيخ انفزعً -2

 الملخـــص العزبــٌ

 

َظزا نلاحتياد انًتشايد نهحىو بظبب انتشايد انًظتًز فً عدد انسظكاٌ   وبسانُظز ىنسً أٌ انسدوارٍ تسظا ى فسً طسد حارسة انُساص يسٍ   -

انهحىو   نذا اتزهت أَظار انباحخيٍ فً رًيع أَحاء انعانى نتحسظيٍ يىاصسفال نحسىو انسدوارٍ وبنسس بانسظعً نتفسه يحتىا سا يسٍ 

 اند ىٌ وانكىنيظتزول بًا يُعكض ىيزابياً عهي صحة الإَظاٌ   

كتكىل عًز يىو يٍ طلانة كسب تسى تقسظيًهى ىنسً طست يزًىعسال حيسج مسذيت انًزًىعسة ا ونسً  181أرزيت  ذِ انتززبة عهً   -

% عهً انتزتيب ومسذيت انًزًىعسة انزابعسة 5 4% و3% و5 1وانخاَية وانخانخة عهً عهيقة تحتىي عهً سيت عباد انشًض بُظب 

% عهسسً انتزتيسسب ونقسسد تسسى تحسس يٍ 5 4% و3% و5 1وانتايسظة وانظادطسسة عهسسً عهيقسسة تحتسسىي عهسسً سيسست بسسذر  انكتسساٌ بُسسظب 

اندوارٍ ضد ا يزاض انىبائية وتى وسٌ انطيىر وكًية انعهس  انًسظتههكة أطسبىعيا نكسم يزًىعسة وبنسس نحسظا  يتىطس  انسىسٌ 

 ويتىط  انشياد  فً انىسٌ ويعدلال انًُى ويعدلال انتحىل انغذائً 

وقد أظهزل َتائذ انبحج سياد  فً يتىط  يعدل انًُى ويتىط  انشياد  فً انىسٌ ويعيار انتحىل انغذائً كهًا ساد تزكسيش كسم يسٍ  -

سيت دوار انشًض وسيت بذر  انكتاٌ وكاَت انشياد  يعُىية عُد يقارَة انًزًىعسال انستً مسذيت عهسً عهيقسة تحتسىي عهسً سيست 

 بذر  انكتاٌ بًخيلاتها انتً مذيت عهً عهيقة تحتىي عهً سيت عباد انشًض  

وأظهزل انُتائذ أٌ د سٍ انبطسٍ اَتفسه يعُىيسا بةضسافة سيست بسذر  انكتساٌ وكسذنس اَتفسكت َسظبة انكىنيسظتزول وانزهسظيزيدال  -

 انخلاحية بانً م يعُىيا بةضافة سيت بذر  انكتاٌ   

عهً أٌ اطتتداو سيت بذر  انكتاٌ وعباد انشًض يزفع يٍ انكفاء  انًُاعية فً بسداري انتسظًيٍ كهًسا سادل َسظبتهى كًا دنت انُتائذ  -

 فً انعهيقة  


