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Abstract 

     This was conducted to study some quantitative and qualitative traits for meat of Iraqi Awassi lambs 

and dosed with flaxseed oil in the fields and laboratories of the Department of Animal Production / 

College of Agriculture - Tikrit University for the period from 10/14/2019 to 2/27/2020. In this 

experiment, 12 Awassi lambs were used, with average primary weights of 3.6224.18 kg, and their ages 

ranged between 5-6 months. The animals were distributed randomly after taking their initial weights 

and then divided into four groups, and each group included three lambs. In this experiment using the 

feeding and individual breeding system in cages, the lambs were numbered with plastic numbers and 

placed in individual cages (the area of each cage was (1 x 1.5) m in semi-open pens, the lambs were 

considered treatment No. (1) as a control treatment and they were not given Flaxseed oil. addition 

groups were given (0.06, 0.08, 1)% mL of flaxseed oil respectively. The concentrated feed was 

determined on the basis of dry matter at 3% of the live body weight, with hay being provided freely as 

a source of coarse food. The percentage of flaxseed oil was changed weekly depending on the increase 

in body weights of the lambs. As for the rib-eye muscle area, a significantly excelled(P0.05) was 

observed in the third and fourth treatments on the rest of the treatments. Also, significant differences 

(P≤0.05) were found in the thickness of the lipid layer, where the addition factors decreased compared 

to the control treatment , All animals were slaughtered at the end of the experiment. It indicated that the 

third and fourth equations (T3, T4) were significantly (P≤0.05) superior to the control treatment in live 

body weight, hot carcass weight, and empty body weight. As for the dressing percentage, the highest 

percentage was in the third treatment (T3) and the lowest in the control treatment (T1). The results also 

indicated during the physical dissection of the thigh cut that a significantly excelled (P≤0.05) occurred 

in the percentage of meat and bone compared to the percentage of fat. 
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 تانخلاط

اخشيج هزِ نذساست بعض انظفبث انكًيت وانُىعيت نهحىو وانحًلاٌ انعىاسيت انعشاقيت انًدشعت بضيج بزوس انكخبٌ في حقىل      

. في هزِ انخدشبت حى 27/2/2020نغبيت  14/10/2019خبيعت حكشيج نهفخشة يٍ  –ويخخبشاث قسى الاَخبج انحيىاَي / كهيت انضساعت 

أشهش . حى حىصيع انحيىاَبث بشكم  6-5كغى وحشاوحج اعًبسهى بيٍ  3.6224.18±صٌ ابخذائي حًلاٌ عىاسي بًخىسط و 12اسخخذاو 

عشىائي بعذ اخز أوصَهب الاونيت ثى حى حقسيًهب إنى أسبع يدًىعبث ، وشًهج كم يدًىعت ثلاثت حًلاٌ . في هزِ انخدشبت اسخخذاو َظبو 

( و في 1.5×1بأسقبو انبلاسخكيت ووضعهب في اقفبص فشديت )يسبحت كم قفض ) انخغزيت وانخشبيت انفشديت في الاقفبص ، حى حشقيى انحًلاٌ

( كًعبيهت سيطشة ونى يخى إعطبؤهب صيج بزوس انكخبٌ .اعطيج انًدًىعبث 1حضبئش َظف يفخىحت ، حى اعخببس انحًلاٌ انًعبيهت سقى )

% يٍ 3انعهف انًشكض عهى إسبط انًبدة اندبفت بُسبت (% يم يٍ صيج بزوس انكخبٌ عهى انخىاني . حى ححذيذ 1،  0.08،  0.06الاضبفت)

وصٌ اندسى انحي يع حقذيى انخبٍ بشكم حش يظذسا نهعهف انخشٍ ويخى حغيش انُسبت انًئىيت نضيج بزوس انكخبٌ أسبىعيب اعخًبداً عهى صيبدة 
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( يعُىيبً T3  ،T4ًعبدنت انثبنثت وانشابعت )اوصاٌ اندسى يٍ انحًلاٌ . حى ربح خًيع انحيىاَبث في َهبيت انخدشبت . اشبسث انى حفىق ان

(P≤0.05 عهى يعبيهت انسيطشة في وصٌ اندسى انحي ، وصٌ انزبيحت انحبس ، وصٌ اندسى انفبسغ . ايب فيًب يخض َسبت انخظبفي كبَج )

م انفيضيبئي نقطعت انفخز ( .كًب اشبسث انُخبئح خلال انفظT1( واقم َسبت في يعبيهت انسيطشة )T3اعهى َسبت في انًعبيهت انثبنثت )

( في َسبت انهحى وانعظى يقبسَت بُسبت انذهٍ .ايب فيًب يخض يسبحت انعضهت انعيُيت نىحظ حفىق يعُىيبً P≤0.05حظىل حفىق يعُىيت )

(P≤0.05( في انًعبيهت انثبنثت وانشابعت عهى بقيت انًعبيلاث ، كزنك حبيٍ وخىد فشوق يعُىيت )P≤0.05في سًك انطبقت انذه ) ُيت حيث

 اَخفضج يعبيلاث الاضبفت يقبسَت بًعبيهت انسيطشة .

---------------------------------------------------------------------------------------------------------------------------- 

*Research paper from MSc thesis for the First author 

 

Introduction 

Meat is one of the most important sources of 

protein that a human needs, by providing the 

body with animal protein. The rate of what an 

individual consumes in a society is considered 

.One of the criteria that can measure the 

progress and development of society and its 

health benefits for humans (11). Therefore, 

breeders seek to obtain high-weight carcasses 

that are considered indicators of meat 

production (10). Sheep are considered one of 

the main sources of meat production in many 

countries of the world, where male sheep under 

the age of one year are slaughtered to benefit 

from their meat for human consumption 

.consequently, researchers resorted to using 

new technologies aimed at improving the 

quality of meat, which include tenderness, 

juiciness, flavor, color, texture, and the degree 

of sweating of meat, which is the main measure 

of the consumer (17).The natural additives have 

proven their ability to delay the development 

and emergence of unwanted flavors and 

improve the qualities of the meat. Therefore, 

attention is directed by researchers towards the 

effect of these natural food additives on a large 

scale (20). Flax seed is considered one of the 

most important functional nutrients due to its 

high content of unsaturated fatty acids, 

especially (Omega 3) and alpha-linolenic acid 

(9).The thigh cut is also considered one of the 

pieces that represent the Carcass in terms of 

meat, fat and bone (15). The increase in the rib-

eye muscle area gives an indication of increased 

feed consumption and the health status of the 

animal (12).Therefore, the aim of the present 

study is to demonstrate the effect of different 

levels of flax seed oil as nutritional 

supplements on the quantitative traits of the 

Awassi lambs. 

Materials and methods  

This study was conducted in the field of sheep 

and the laboratories of the Department of 

Animal Production / College of Agriculture - 

Tikrit University for the period from 

10/14/2019 to 2/17/2020.In the experiment, 12 

Awassi lambs with an average weights of 24.18 

± 3.62 kg were used and their ages ranged 

between 5-6 months. The animals were 

randomly distributed after taking their initial 

weights and then divided into four groups, each 

group included three lambs. in this experiment 

the feeding system and individual breeding 

(cages) was used. The lambs were numbered 

and placed in individual cages (the area of each 

cage was 1 x 1.5 square meters in semi-open 

pens, Each cage was equipped with a special 

feeder for concentrated feed, another for coarse 

(hay), and containers for drinking water. Also, 

attention was paid to the health care of animals 

to avoid potential diseases, where they were 

vaccinated with the Co-Baghdad vaccine, dosed 

with Albendazole and Levozan. The experiment 

animals were fed for a period of 34 days as a 

preliminary period before starting the 

experiment, then the lambs were weighed at the 

start of the experiment after fasting for 12 

hours. This weight is the primary weight of the 

lambs. Then the weight of the lambs continued 

weekly and until the end of the experiment, 

concentrated feed was provided to the lambs at 

an average of 3% of the weight of the live 

animal, divided into two morning and evening 
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meals. As for the hay, it is given freely to the 

animals, and the mineral blocks were placed in 

front of the animals throughout the period of 

the experiment to provide the animals with 

vitamins and minerals as well as drinking 

water. 

 

Table(1) Chemical composition according to the Components in the experiment diet 

feed material% (T1) Control 
 

T2 
T3 T4 

barley 15 15 15 15 

wheat bran 28 28 28 28 

corn 10 10 10 10 

soybean 10 10 10 10 

premix 1 1 1 1 

salt 1 1 1 1 

flaxseed oil 0 % 0.06% 0.08% 1% 

 

Final weight and Slaughter process: 

At the end of the experiment, the feed was cut 

off for the lambs for a period of 12 hours, while 

water was continued afterwards, and then 

weighed in order to stabilize the final weight 

(weight at slaughter). 

Carcass Traits Measurements  :  

Hot Carcass Weight: 

The hot carcass weight was taken half an hour 

after the animal was slaughtered, Skinning . 

Empty Body Weight: 

The empty body weight was calculated by 

subtracting the weight of the digestive system 

contents from the weight of the live animal. 

Empty body weight = live animal weight - 

weight of the contents of the digestive 

system. 

Dressing Percentage: 

  The most accurate Dressing Percentage is 

calculated by dividing the hot carcass weight 

into the empty body weight multiplied by 100. 

Dressing Percentage% = hot carcass weight / 

empty body weight x 100 

Physical dissection of the thigh cut : 

The thigh cut was placed in the refrigerator to 

dissolve it, then weighed and was physically 

separated into its components (meat, fat and 

bone) using sharp knives and medical kit 

(scalpels - blades) inside a refrigerated room to 

avoid evaporation of moisture as much as 

possible. After that, the weights of the 

mentioned components were recorded and then 

the percentage was calculated Percentage for 

each method component (5). 

Meat percentage = meat weight / thigh weight x 

100 

Fat percentage = fat weight / thigh weight x 100 

Bone percentage = bone weight / thigh weight x 

100 

Measuring the rib-eye muscle area, thickness 

and fat layer: 

The area of the rib-eye muscle in the area 

between the twelfth and thirteenth ribs was 

measured using semi-transparent wax paper, 

and then its area was calculated using a polar - 

compensating planimeter. The thickness of the 

fat layer was measured in the cut area between 

ribs 12 and 13 above the eye muscle by 

(Vernier). 
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Statistical analysis: 

The Completely randomized design (CRD) was 

used to study the effect of different treatments 

on the studied traits. The significant differences 

between the averages were compared with a 

multi-data test (7). Program (18) was used in 

the statistical analysis according to the 

following mathematical model: 

Yij = µ + Ti + eij 

where 

Yij: the value of viewing j to treatment i. 

µ: general average for the trait. 

Ti: effect of treatment i (the study included the 

effect of four treatments). 

eij: a random error that is normally distributed 

with an average of zero and a variation of σ2e 

Results and discussion: 

The effect of adding different levels of 

flaxseed oil to the Awassi lambs on the live 

body weight traits, hot, cold and empty 

carcass weights and the dressing percentage 

: 

The results in Table 2 indicated the effect of 

adding different levels of flaxseed oil to the 

diets of Awassi sheep on the live body weight 

traits to the presence of significant differences 

(p≤0.05) between the addition factors compared 

with the control treatment. Where the third and 

fourth treatment (T3, T4) excelled the control 

treatment (T1) and the weights were 39.73, 

38.16, 26.03 kg respectively, and no significant 

differences were observed between the second 

treatment (T2) and the control treatment and the 

rest of the treatments. These results are in 

agreement with (21). The results were not 

consistent with (16). Table 2 indicates the effect 

of adding different levels of flaxseed oil to the 

diets of Awassi sheep on hot carcass weight 

trait, where significant differences (p≤0.05) 

were observed between the addition factors and 

the control treatment, where the third and fourth 

treatments (T3, T4) excelled the control 

treatment (T1). and it reached 18.70, 17.70, and 

12.35 kg, respectively. No significant 

differences were observed in the second 

treatment (T2) and between the control 

treatment and the rest of the treatments. These 

above results were in agreement with (14), and 

the results were not in agreement with (8). The 

results in Table 2 indicated the effect of adding 

different levels of flax seed oil to the diets of 

Awassi sheep on empty body weight trait. 

Significant differences (p≤0.05) were observed 

between the addition treatments and the control 

treatment, where the third and fourth treatment 

(T3, T4) excelled the control treatment (31.98, 

31.33, 22.42 kg, respectively), and no 

significant differences were observed between 

the second treatment (T2) and the control 

treatment. Control (T1), these results agreed 

with (1), and the results did not agree with each 

of (8). Table 2 indicates the effect of adding 

different levels of flaxseed oil to the diets of 

Awassi sheep on the Dressing Percentage on 

the basis of empty body weight, where 

significant differences (P≤0.05) were observed 

between the addition factors and the control 

treatment where the third treatment (T3) 

excelled on the control treatment (T1). The 

percentages were 58.34 and 55.2%, 

respectively. The results were in agreement 

with (4) when 3% of flax oil and sunflower oil 

were added to the diet of male goats. The 

results did not agree (8) when using 3% 

flaxseed oil with 400mg of synthetic vitamin E 

with 3% of flaxseed oil and 400mg of natural 

vitamin E. The excelled that was obtained in 

live weight as a result of adding different levels 

of flaxseed oil was reflected in the excelled of 

traits(hot carcass weight, empty body weight 

and dressing percentage) due to the presence of 

a high positive relationship between body 

weight and the mentioned traits. 
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Table (2): The effect of adding different levels of flaxseed oil to Awassi lambs on the live body 

weight trait, hot carcass weights, empty body weight, and dressing percentage 

treatment 

 

Traits 

T1 T2 T3 T4 

live body weight / kg 
26.03±  3.23 

b 
35.06±  3.18  ab 

39.73±  4.47     

a 

38.16±  1.85 

a 

hot carcass weight / kg 
12.35±  1.50 

b 
16.59±  1.55  ab 

18.70±  1.86 

a 

17.70±  0.28 

a 

empty body weight( kg) 
22.42±  2.91 

b 
29.02± 2.78   ab 

31.98± 2.83 

a 

31.31± 0.08 

a 

dressing percentage 
55.21±0.51 

b 

17.91 ± 0.69 

ab 

13.85 ± 0.80 

a 

17.15  ±  0.744 

ab 

  
1. Values represent averages ± standard error 

2. Treatments T1, control treatment without adding flax oil, T2, T3, and T4 treatments for adding flax oil at levels 

(0.06, 0.08, 1)%, respectively. 

3. The different letters within one column indicate that there are significant differences between the treatments at 

the level (P≤0.05). 

Adding different levels of flaxseed oil to 

Awassi lambs in the physical dissection of the 

thigh cut (meat weight, fat weight, bone 

weight): 

Table 3 indicates the effect of adding different 

levels of flaxseed oil to the diets of Awassi 

sheep. There were significant differences 

(p≤0.05) in meat weight. It was observed that 

significantly excelled of the third and fourth 

treatment (T3, T4) on the control treatment 

(T1), the weights were 1.71,1.66. 1.08 kg, 

respectively, and no significant differences 

were observed between the second treatment 

(T2) and the rest of the treatments, As for the 

relative weight of meat, there were significant 

differences (p≤0.05) for the fourth treatment 

(T4) on the second treatment (T2) and it 

reached (65.62, 60.10)%, respectively. The 

reason for the significant increase in the 

percentage of meat in the thigh cut is due to the 

decrease in the percentage of fat to meat due to 

its high in polyunsaturated fatty acids type 3 

omega when different levels of flaxseed oil are 

added (13). No significant differences were 

observed between the third and first treatment 

(T3, T1) and the rest of the treatments. These 

results are consistent with findings (5) when 

adding different levels of flaxseed powder (3%, 

6%, 9%) to the diet to feed Kurdish sheep. The 

results also indicated in Table 3 that the effect 

of adding different levels of flaxseed oil to 

sheep diets Awassi with regard to the 

percentage of fat weight, it was found that there 

was a significantly excelled(p≤0.05) for the 

second and third treatment (T2, T3) on the 

control treatment and the fourth treatment (T1, 

T4) and the weights were 0.44,0.42, 0.32, 0.30 

kg, respectively, the fat percentage and there 

were differences significance (p≤0.05) between 

the addition factors and the control treatment, 

where the control treatment and the second 

treatment (T1, T2) excelled on the fourth 

treatment, where the percentages reached 

(17.56, 18.82, 12.75)%, respectively. The 

reason for the decrease in the percentage of fat 

to the meat may be due to the addition of 

different concentrations of flaxseed oil that 

contain concentrations of omega-3 fatty acids, 

while no significant differences were observed 

between the third treatment (T3) and the rest of 

the treatments. These results matched what was 

obtained (5) when using different levels of 

flaxseed powder (3%, 6%, 9%), Table 3 

indicates that the addition of different levels of 

flaxseed oil in the diets of Awassi sheep 
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indicates a significantly (p≤0.05) excelled in 

bone weight for all addition factors (T2, T3, 

T4) on the control treatment (T1) and reached 

0.50, 0.54, 0.54. As for the relative weight of 

the bone, it was noticed that there were no 

significant differences between all the addition 

factors and the control treatment. These results 

agreed on what was obtained (21), and the 

results did not agree on what was reached (3). 

Table (3): The effect of adding different levels of flaxseed oil to the Awassi lambs on the physical 

dissection of the thigh cut (meat weight, fat weight, bone weight) 

Traits 

 

 

treatment 

 

thigh cut 

kg 

 

 

meat weight 

 

fat weight 

 

bone weight 

 

kg 
% kg % kg % 

T1 

1.74 ±  

0.22 

b 

1.08± 

0.15 

b 

61.86 ± 

0.95 

ab 

0.30 ± 

0.03 

b 

17.56 

±0.07 

a 

0.35  ±  

0.03 

b 

20.57 ± 

0.53 

a 

T2 

2.39 ±  

0.19 

ab 

1.44± 

0.15 

ab 

60.10 ± 

2.92 

b 

0.44 ±  

0.02 

a 

18.82 ± 

1.40 

a 

0.50 ±  

0.03 

a 

21.06 ± 

0.28 

a 

T3 

2.68 ±  

0.28 

a 

1.71± 

0.21 

a 

63.48 ± 

3.09 

ab 

0.42 ± 

0.02 

a 

16.03 ± 

0.82 

ab 

0.54  ±  

0.04 

a 

20.48 ± 

0.96 

a 

T4 
2.54± 0.06 

a 

1.66± 

0.06 

a 

65.62 ± 

1.79 

a 

0.32 ± 

0.03 

b 

12.75 ± 

1.30 

b 

0.54  ±  

0.01 

a 

21.61 ± 

0.26 

a 

 
1. Values represent averages ± standard error 

2. Treatments T1, control treatment without adding flax oil, T2, T3, and T4 treatments for adding flax oil at levels 

(0.06, 0.08, 1)%, respectively. 

3. The different letters within one column indicate that there are significant differences between the treatments at 

the level (P≤0.05). 

The effect of adding different levels of 

flaxseed oil for Awassi lambs on fat layer 

thickness and sample muscle area: 

Table 4 indicates the effect of adding different 

levels of flax oil in Awassi sheep on the 

thickness of the layer to the rib-eye muscle 

where significant differences were observed 

(p≤0.05) where the addition treatments 

decreased (T2, T3, T4) compared to the control 

treatment and amounted to (1.27, 1.21, 1.16, 

1.13). mm The increase in the thickness of the 

fat layer in the control treatment (T1) due to the 

increased deposition of subcutaneous fat, thus 

gives an indication of an increase in the amount 

of fat deposited in the carcasses due to the 

presence of a positive relationship between the 

thickness of the lipid layer and the fat content in 

the carcasses (19).As for the characteristic of 

the sample muscle area, it was noted that there 

were significant differences (p 0.05) between 

the addition factors and the control treatment, 

where the third and fourth treatments (T3, T4) 

excelled on the control treatment and the 

second treatment and reached (12.96, 12.98, 

10.81, 9.11) cm² and the reason for the increase 

is the muscle area is due to an increase in the 

weight of the hot carcass and the empty body 

(2), and the results agreed with all (21), (3), and 

did not agree with (1). 
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Table (4): The effect of adding different levels of Awassi Lambs flax seed oil and the rib-eye 

muscle area on the thickness of the fat layer 

traits 

 

treatment 

(mm) thickness of fat layer 

 

(cm² ) rib-eye muscle 

 

T1 
9.57 ± 0.01 

a 

9.11±0.08 

c 

T2 
1.21±0.02 

b 

10.81±0.26 

b 

T3 
1.16±0.02 

b 

12.96±0.28 

a 

T4 
1.13±0.02 

b 

12.98±0.13 

a 
Values represent averages ± standard error 

2. Treatments T1, control treatment without adding flax oil, T2, T3, and T4 treatments for adding flax oil at levels 

(0.06, 0.08, 1)%, respectively. 

3. The different letters within one column indicate that there are significant differences between the treatments at 

the level (P≤0.05). 

Conclusions: 

According to the results of the experiment 

using nutritional supplements from flaxseed oil, 

a significantly excelled (p≤0.05) was obtained 

in the final live animal weight of the treatments 

added to it with flaxseed oil compared with the 

control treatment, Also, an improvement in the 

carcasses' hot weight, an empty body, an 

increase in the rib-eye muscle area , a decrease 

in the thickness of the fat layer, an increase in 

the percentage of meat compared to the 

percentage of fat during the physical dissection 

of the thigh cut. 

References 

1- Al-Samarrai, Nawfal Saud Saleh. 2019. The 

effect of using flaxseed oil with diet on the 

storage age of chilled and frozen meat, and 

some specific traits of Awassi lambs. 

Master Thesis . Tikrit University. faculty of 

Agriculture . 

2- Al-Kabbani, Ihssan Ali Mahdi. 2008. The 

effect of adding probiotic to feed on some 

quantitative and qualitative traits of Awassi 

lamb carcasses. Master Thesis. College of 

Agriculture - University of Baghdad, Iraq. 

3- Hussein, Anwar Kadhim, Sadiq Ali Taha, 

Mazen Jamil Hindi. (2013). The effect of 

flax and sesame seeds on production traits 

and total cholesterol level in Awassi lambs. 

Anbar Journal of Veterinary Sciences, 

Volume (6), Issue (2). 

4- Abdel-Gawad,A.M.andG.I.El-

Emam(2018).Growth   

performance,feed   utilization, Rumina  

parameters,Economic Efficiency and 

carcass characteristics of male zaraibi Goats 

fed Ration containing linseed or sunflower 

oils. Egptain Jornaal of sheep&Goat 

sciences,13(1):1-17 .     

5- AL-Rubeii,A.M and 

Zahir,H.G.(2018).Effect of different levels 

of flaxseed-4 powder as asource of omega-3 

on the carcasses composition of karadi 

lambs.Journal of Entomology and zoology 

studies 6(2):886-891. 

6- Butterfield, R.M.and Thompson, J.M 

.(1983).Changes in body composition 

relative to weight and maturity in large and 

small strains of Australian Merino rams 

1.Muscle, bone and fat .                                                                           

7- Duncan, D. (1955). Multiple Ranges and 

Multiple F-tests. Biometrics, 11: 1-24-6 



Euphrates Journal of Agriculture Science-12 (2): 522- 529   (2020)                             Ibrahim & Abdullah 

ISSN 2072-3875                                                         255 

8- Gallardo, B., Manca, M. G., Mantecón, A. 

R., Nudda, A., & Manso, T. (2015). Effects 

of linseed oil and natural or synthetic 

vitamin E supplementation in lactating 

ewes' diets on meat fatty acid profile and 

lipid oxidation from their milk fed lambs. 

Meat science, 102, 79-89.                           

9- Goyal, A., Sharma, V., Upadhyay, N., Gill, 

S., & Sihag, M. (2014). Flax and flaxseed 

oil: an ancient medicine & modern 

functional food. Journal of food science and 

technology, 51(9), 1633-1653. 

10- Hassan , S.A. (2008). Effect of some 

medicinal plants supplementation on daily 

intake , live weight gain and carcass 

characteristics of Awassi lambs . Egyptian 

J. Nutr. And Feeds. 

11- Kalalou, I.; Faid, M. and Ahomi, A. T. 

(2004). Extending the shelf life of fresh 

minced camel meat at ambient temperature 

by Lactobacillus delbruekii sub sp. 

Delbruekii. Electronic Journal of 

Biotechnology. 7: 251-246. 

12- Larry , P.P. (1997). The benfits of Direct – 

fed Microbial with young      ratites. Larry 

Roth , Conklin Co. Inc. 

13- Lehninger , L.A. (1982). Principles of 

Biochemistry . Worth Publishers      Inc. P : 

607.   

14- Le, H., Nguyen, Q., Nguyen, D., Malau-

Aduli, B., Nichols, P., & Malau-Aduli,A. 

(2018). Nutritional Supplements Fortified 

with Oils from Canola, 

15- Momani Shaker , M. ; Abdullah , A.Y. ; 

Kridli , r.T. ; Blaha , J. and Sada , I. (2003). 

Influence of the nutritive level on fattening 

and carcass characteristics of Awassi ram 

lambs. Czech J. anim. Sci., 48 : 466-474. 

16- Nguyen, D. V. (2018). Nutritional 

supplementation with dietary omega-3 

PUFA-rich flaxseed and canola oils 

enhances prime lamb performance and meat 

quality (Doctoral dissertation, James Cook 

University).  

17- Reynolds, L. (2011). Sensory Evaluations 

of USDA Select Strip Loin Steaks 

Enhanced with Sodium and Potassium 

Phosphates and USDA Choice Strip Loin 

Steaks for Comparable Palatability Factors 

18- Spss, statistical package for the focial 

sciences (2015).Quntitative date analysis 

with Ibm spss version 23:A Guide for social 

scientist.New York: Routledage .ISBN978-

8-0-415-57918-6. 

19- Torshizi , M. ; A. Karimi , ; S. Rahimi ; N. 

Mojgani, and S. Esmaeilkhanian. (2004). In 

vitro Evaluation of Probiotic Properties of 

Lactic Acid Bacteria Isolated from Poultry 

Digestive tract . 21th World Poultry Conf. 

Istanbul , Turkey 

20- Weber, G. M. and Antipatis, C. (2001). 

Pork meat quality and dietary vitamin E, 

Second international vitual conference on 

pork quality. November 05 to December 

06-2001. 

21- Zahir, H. G. (2012). Effect of different 

levels of flax seed powder as a source of 

omega-3 on the carcass characteristics of 

Karadi lambs. Journal of Agricultural 

Science and Technology. A, 2(10A), 1189  . 

 

 


