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 �!(I1 - "1I '��1�1� q1,"? ! �`I�'*����V +�F  
Table 1. Ingredients and chemical compositions of the experimental diets 

Ingredient (%) Diets 
 Palm oil Fish oil 
Alfalfa hay 40 40 
Barley grain 20 20 
Wheat grain, ground 9 9 
Corn grain, ground 6 6 
Soybean meal, 44% CP 7.4 7.4 
Wheat bran 9 9 
Beet sugar pulp 3 3 
Cane molasses 3 3 
Ca-salts of palm oil 2.5 - 
Ca-salts of fish oil - 2.5 
Sodium bicarbonate 0.48 0.48 
Salt 0.3 0.3 
Calcium carbonate 0.4 0.4 
Zeolite 0.6 0.6 
Vitamin–mineral premix a 1.2 1.2 
Nutrient composition (%)   
Dry matter  89.9 89.9 
Crude protein  14 14 
Metabolizable energy (Mcal/kg DM) 2.36 2.36 
Ether extract  1.9 1.9 
Ash 8.5 8.5 
NDF 29.2 29.2 
ADF 15.4 15.4 
NFC 42.4 42.4 
Calcium 0.54 0.54 
Phosphorus 0.39 0.39 
a Each kg of the vitamin–mineral premix contained: vitamin A (50,000 IU), vitamin D3 (10,000 IU), vitamin E (0.1 g), 
calcium (196 g), phosphorus (96 g), sodium (71 g), magnesium (19 g), iron (3 g), copper (0.3 g), manganese (2 g), zinc (3 g), 
cobalt (0.1 g), iodine (0.1 g), selenium (0.001 g). 
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Table 2. Effect of feeding two fat sources on growth performance of fattening male lambs 

Traits 
Diets SEM P-value 

Palm oil Fish oil   
Initial  body weight  (kg) 33.1 32.4 1.3  - 

Final body weight (kg) 48.6 49.2 0.39 0.19 

Total weight gain (kg) 15.7 16.5 0.25 0.23 

Average daily gain (g/day) 174 182 11.2 0.48 

Dry mater intake (kg/day) 1.44 1.31 0.08 0.17 

Gain:Feed 0.122 0.139 0.009 0.13 
 

 �!(I3 - :�A4? "J�   q1,"? ! :�O Z�1Y$U\ �. �2?"� Z�PY L15��1� ". '."� -2/� !�". 
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Table 3. Effect of feeding two fat sources on carcass characteristics and chemical composition of longissimus 

dorsi muscle of fattening male lambs 
Traits Diets SEM P-value 

Palm oil Fish oil   
Hot carcass weight (kg) 23.2 24.0 0.36 0.12 
Cold carcass weight (kg) 22.7 23.4 0.36 0.12 
Cooling loss (%) 2.19 2.35 0.12 0.68 
Dressing percentage (%) 47.4 48.2 0.62 0.56 
longissimus dorsi muscle area (cm2) 15.6 15.2 0.74 0.71 
Back-fat thickness (mm) 4.32 3.85 0.24 0.14 
Fat-tail (% of cold carcass) 15.1 14.6 0.57 0.37 

Chemical composition of longissimus dorsi muscle (%) 
Moisture  74.5 75.7 0.57    0.43 
Protein  21.7 20.8 0.43    0.41 
Intramuscular fat  2.48 1.90 0.12    0.09 
Ash  1.21 1.32 0.08    0.26 
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Table 4. Effect of feeding two fat sources on traits related to meat quality and sensory analysis of 

Longissimus dorsi muscle of fattening male lambs 
Traits Diets SEM P-value 

Palm oil Fish oil   
Ultimate pH24 5.71 5.76 0.08 0.69 
Cooking loss (%) 24.5 25.8 0.72 0.39 

Drip loss (%) 2.24 1.97 0.67 0.52 

Shear force (Newton) 66.4 63.9 4.2 0.65 

Sensory analysis of longissimus dorsi muscle 
Tenderness 5.23 5.51 0.19 0.75 
Juiciness 4.86 5.07 0.23 0.68 
Flavor 5.11 4.35 0.25 0.09 
Odor 5.06b 6.13a 0.26 0.04  
Overall acceptability 5.41a 4.31b 0.21 0.02  
a,b Means with different superscript letters in the same row are significantly different at P<0.05. 
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Abstract 

The present study aimed to characterize the effect of dietary Ca-salts of palm oil (PO) and fish oil (FO) on 
performance, carcass characteristics, and meat quality of growing lambs. The lambs (n=20; IBW=32.7±2.8 kg, 
4-5 month-old) were randomly assigned to one of two treatments (10 lambs/treatment) based on IBW and kept 
individual pens. Lambs were offered one of two diets, 1) control (2.5% PO) and 2) 2.5% FO for 90 days. At the 
end of the experiment, lambs were slaughtered and carcass characteristics and meat quality were measured. All 
data were analyzed based on a completely randomized design using the general linear model procedure of SAS. 
Results showed that Ca-salts of PO and FO did not affect animal performance, carcass traits, and chemical 
composition of Longissimus dorsi muscle (LDM). Also, shear force, cooking loose, and drip loose percentage of 
LDM did not affect by treatments. Feeding FO increased odor score (6.13 vs. 5.06) and decreased overall 
acceptability of meat (4.21 vs. 5.41) compared to PO (P<0.05), while the other sensory characteristics of meat 
(tenderness, flavor, and juiciness) were not affected by treatments. In conclusion, the feeding of 2.5% Ca-salts 
of FO increased the fishy odor in the lamb meat according to the sensory panel without changing the 
performance and carcass characteristics.  
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