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Table 1. Ingredients and chemical compositions of experimental diets (% of DM) 
Percentage of full fat soybean in the concentrate  

Diet Ingredients 100% 66% 33% 0%  
0 1.90 3.75 5.60 Soybean meal 

5.60 3.70 1.85 0 Full fat soybean 
24.15 24.15 24.15 24.15 Wheat bran 

21 21 21 21 Barley grain 
3.85 3.85 3.85 3.85 Pulp Fruit 
3.15 3.15 3.15 3.15 Shale bran 
2.80 2.80 2.80 2.80 Bagasse 
2.80 2.80 2.80 2.80 Beet molasses 
2.80 2.80 2.80 2.80 Corn 
1.40 1.40 1.40 1.40 Calcium carbonate 
1.40 1.40 1.40 1.40 Enzymatic 
0.70 0.70 0.70 0.70 Salt 
0.64 0.60 0.60 0.53 Urea 
29.71 29.75 29.79 29.82 Corn silage 

   Chemical compounds 
66.60 66.70 67 66.30 Dry matter (%) 
14.04 14.02 14.03 14.04 Crude protein (%) 
37.70 37.90 38.30 38.50 Neutral detergent fiber (%) 
4.40 4.10 3.60 2.30 Crude Fat (%) 
2.51 2.51 2.50 2.51 Metabolizable energy (Mcal/kg) 
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Table 2. Effect of different levels of full fat soybean on performance in fattening male lambs 

P-value SEM 
Percentage of full fat soybean in the concentrate 

Item 
100% 66% 33% 0%  

0.35 0.043 20.00 19.28 19.03 19.31 Fattening start weight 
0.04 0.052 31.58a 30.34a 28.13b 27.09c Fattening end weight 
0.01 0.006 0.24a 0.23a 0.20b 0.17c Average Daily Growth (%ADG) 
0.02 0.014 0.55a 0.54a 0.47b 0.40c Relative Growth Rate (%RGR) 
0.02 0.425 13.83a 13.12b 10.83c 9.21d Special Growth Rate (%SGR) 
0.01 0.058  138.00a  131.00a  108.00b  92.00c Daily weight gain (g) 
0.08  0.144  892.00  878.00  808.00  822.00  Dry matter intake 
0.01  0.592  6.46b  6.70b  7.48a  8.93a  Feed Conversion Ratio (FCR)  

a-b Values with different superscript letters within a row are significantly different (P< 0.05).  
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Table 3. Effect of different levels of full fat soybean on carcass analysis of fattening male lambs 

Item 
Percentage of full fat soybean in the concentrate SEM P-value 

0% 33% 66% 100%  
Live weight (kg) 27.12c 28.14b 30.31a 31.60a 0.052 0.04 
Carcass weight (kg) 13.12b 13.78ab 13.90ab 14.42a 0.581 0.01 
Carcass efficiency 0.48a 0.49a 0.46b 0.46b 0.243 0.01 
Head (kg) 2.14 2.18 2.22 2.19 0.062 0.43 
Skin (kg) 2.79 3.10 2.84 2.91 0.140 0.36 
Kidneys (g) 174 175 174 179 3.064 0.07 
Fat around kidneys (g) 84 81 72 64 2.708 0.19 
Lungs (g) 438 444 439 446 3.218 0.21 
Heart (g) 104b 109ab 111ab 115a 3.670 0.01 
Liver (g) 417b 426ab 428ab 436a 4.781 0.01 
Stomach Four-parts (g) 720b 722b 728b 753a 5.122 0.01 
Ribs (kg) 1.82 1.87 1.84 1.97 0.184 0.37 
Neck (kg) 1.19 1.24 1.23 1.24 0.070 0.47 
Shoulders (kg) 1.40b 1.55ab 1.56ab 1.71a 0.142 0.02 
Thigh (kg) 2.24c 2.48b 2.54b 2.92a 0.482 0.01 
Tail (g) 102 101 104 101 1.051 0.95 
Shoulders/ Carcass (kg) 0.107c 0.112b 0.112b 0.119a 0.086 0.01 
Thigh /Carcass (kg) 0.171c 0.180b 0.183b 0.202a 0.024 0.01 
a-c Values with different superscript letters within a row are significantly different (P< 0.05).  
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Table 4. Effect of different levels of full fat soybean on meat quality in fattening male lambs 

P-value SEM Percentage of full fat soybean in the concentrate  
Item 

100% 66% 33% 0%   
0.42  0.121 15.70  15.60  15.60  15.50    Red index (a)  
0.94  0.514 41.20  41.20  41.30  41.20    Lighting index (L)  
0.14  0.377 10.40  10.30  10.50  10.50    Jaundice index (b)  
0.69  0.629 14.52  14.24  14.15  14.75    Saturation coefficient 

)chroma(  
0.56  0.842 38.40  38.80  38.60  38.60    Color angle (hue)  
0.27  0.140 6.22  6.15  6.04  6.24    pH  
        Sensory-Taste scores  

0.03  0.438 5.80a  5.70a  5.70a  4.40b    Flavor quality  
0.81  0.225 5.50  5.30  5.40  5.30    Juiciness  
0.04  0.402 6.10b  6.60a  6.60a  6.80a    Texture  
0.03  0.379 5.70a  5.50b  5.40b  5.00c    Overall acceptability  
          Muscle fat Oxidation  

0.42  0.190 0.03  0.04  0.04  0.09    24 hours after Slaughter 
0.03  0.092 0.31b  0.33b  0.34b  0.53a    One month after slaughter  
0.04  0.228 0.58b  0.62b  0.61b  0.77a    Two month after slaughter  
0.01  0.171 0.33c  0.45b  0.44b  0.62a    Total 

a-c Values with different superscript letters within a row are significantly different (P< 0.05).  
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Abstract 

The aim of this study was to investigate the effect of different levels of replacement of full fat soybean meal 
with soybean meal. In this study, the average daily growth rate, feed intake, feed conversion ratio, relative 
weight rate, specific growth rate, carcass characteristics, meat quality, and fat oxidation rate of roast muscle 
were measured in Zel fattening lambs. The lambs had a mean age of three months at the initiation of fattening 
and a weight of 19.44±0.1 kg. At 14 weeks of experiment (two weeks of habituation and 12 weeks of fattening), 
the lambs were divided into four treatments (0, 33, 66 and 100% high fat soybean meal replacement, 
respectively) and each treatment with five replicates. The results showed that the average daily growth rate, 
relative weight percentage and specific growth rate increased with increasing soybean percentage. At the end of 
the experiment, 12 lambs (three lambs from each group) were slaughtered and in carcass dissection, weight, 
carcass, heart, liver, four parts stomach, the hands, thighs and the shoulder and hip carcass showed significant 
increase by increasing the amount of soybeans diet. Taste quality, overall acceptability and meat texture were 
also improved (P<0.05). By increasing the shelf life of the shelf muscle (one and two months), the oxidation 
rate of meat fat was significantly reduced (P<0.05). The results of this study showed that the use of high-fat 
soybean increased the growth performance indices in lambs and also reduced the oxidation rate and improved 
the meat quality indices during cold storage. 
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