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ABSTRACT 
This experiment was conducted to study the effects of including sucrose, with or without calcium salts of fish oil on 
performance, carcase characteristics and meat fatty acids profile of fattening Holstein steers. Thirty sixth Holstein steers 
(269±57 kg body weight) were used in a completely randomized design with a 2×2 factorial arrangement during 128 days of 
experimental period. Dietary treatments were 1) control, 2) sucrose (SU) (5% DM), 3) calcium salts of fish oil (CF) (2.5% 

DM), 4) SU and CF. Average daily gain increased with added SU (P<0.01). An interaction between SU and Ca-FO was 
found on dry matter intake (DMI) (P<0.05) and dry matter content of longissimus dorsi muscle (LM) (P<0.05). Dietary 
inclusion of Ca-FO increased the concentration of vaccinec acid and CLA in longissimus dorsi (P=0.03). Total PUFA n-3 
increased in longissimus dorsi and subsequently decreased n-6: n-3 ratio and increases intramuscular storage of EPA & 
DHA fatty acids (P=0.01). The results of this study showed addition SU and Ca-FO could have stimulatory effect on dry 
matter intake and avrage daily gain in fattening steers. Also Ca-FO increased concentration of n-3 fatty acids, vaccinec and 
CLA acids which means improving meat quality and nutritional valus. 
 
Keywords: Fattening steers, liver, longissimus dorsi, omega-3 fatty acid, sucrose. 
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Table 1. Ingredient and chemical composition of experimental diets fed to growing bulls 

Ingradient (% of DM basis) 
Diets 1 

CON SU CF SU+CF 

Alfalfa hay 10.5 10.5 10.5 10.5 
Corn silage 14.5 14.5 14.5 14.5 

Barley grian 34 34 34 34 

Corn grain ground 23.3 16.3 12.3 5.3 
Soybean meal 9 9 9 9 

Wheat bran 3 6 8.5 10.5 

Rice bran 2.5 1.5 6 6 

Sucrose 0 5 0 5 

Persia Omega3 0 0 2.5 2.5 

Calcium carbonate 1.2 1.2 0.7 0.7 

Vitamin-mineral permix 0.7 0.7 0.7 0.7 

Sodium bicarbonate 1 1 1 1 

White Salt 0.3 0.3 0.3 0.3 

Chimical composition (%/kh DM)     

Dry matter (%/kg diet) 62 62.2 62.2 62.4 

Crude Protein (%/kh DM) 14.3 14.1 14.4 14.1 

ME (Mcal/kh DM) 2.66 2.66 2.67 2.67 

NEM (Mcal/kh DM) 1.8 1.8 1.8 1.8 

NEG (Mcal/kh DM) 1.2 1.2 1.2 1.2 

NFC 52.2 52.2 46.8 47 

Starch 41.1 36.7 34.9 30.4 

Sugar 2.8 7.6 3.2 7.9 

1. 5# 4  7��c 5# 4 �0��� 12�� 0	 �!/ -	. � ���/�8 �'3 5# 4 I��
 L G#G �3 0`?���C 7��5  7��c 5# 4 ����/�8 'i��5/2  0	 �!/ -	. 'i��

 7��c 5# 4 � 0��� 12��5  � ���/�8 'i��5/2 .0��� 12�� 0	 �!/ -	. 'i��  
1. Dietary treatments: CON= Control diet; SU= Sucrose; CF= Calcium salts of fish oil; and Su+CF= Sucrose with Calcium salts of fish oil 

supplementation. 
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Table 2. Effect of sucrose (SU) and Ca- salts of fish oil (CF) on performance of fattening bulls 

Item 
Diet 1 p-value 

CON SU CF SU+CF SEM Sucrose Ca-FO Interaction 

Initial weight (kg) 275.5 272.2 273.1 273.8 26.95 0.96 0.98 0.94 
Final weight (kg) 403 408.7 391 415 23.65 0.53 0.90 0.70 

DMI (kg/d) 8.45 8.37 7.52 8.62 0.28 0.08 0.23 0.04 

ADG (kg) 1.12 1.20 1.06 1.24 0.05 0.01 0.91 0.34 
Feed:gain 7.62 7.13 7.15 6.96 0.33 0.35 0.38 0.62 

15# 4 .  7��c 5# 4 �0��� 12�� 0	 �!/ -	. � ���/�8 �'3 5# 4 I��
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 7��c 5# 4 � 0��� 12��5  � ���/�8 'i��5/2 .0��� 12�� 0	 �!/ -	. 'i�� 

1. Dietary treatments: CON= Control diet; SU= Sucrose; CF= Calsium salts of fish oil; and Su+CF= Sucrose with Calsium salts of fish oil supplementation. 
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Table 3. Effect of sucrose (SU) and Ca- salts of fish oil (CF) on chemical composition (%) of longissimus dorsi 

muscle and hepatic of fattening bulls 

Item 
Diet p-value 

CON SU CF SU+CF SEM Sucrose Ca-FO Interaction 

LM         

     Dry matter  26.06 25.39 25.69 26.54 0.38 0.82 0.30 0.05 

     Protein 22.30 21.68 22.41 22.24 0.30 0.20 0.27 0.46 
     Fat 2.27 1.99 2.03 2.70 0.15 0.44 0.59 0.31 

     Ash 1.25 1.20 1.21 1.29 0.06 0.83 0.68 0.31 

Hepatic         

     Dry matter  28.06 28.94 28.41 28.37 0.40 0.30 0.79 0.26 

     Protein 18.79 18.37 19.05 18.70 0.33 0.25 0.38 0.92 

     Fat 2.95 2.54 2.50 2.75 0.20 0.69 0.58 0.12 

     Ash 2.36 2.06 2.31 2.32 0.14 0.19 0.67 0.44 
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1.  Dietary treatments: CON= Control diet; SU= Sucrose; CF = Calsium salts of fish oil; and Su+CF = Sucrose with Calsium salts of fish oil supplementation. 
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Table 4. Effects of sucrose (SU) and Ca- salts of fish oil (CF) on fatty acids profile (g/100 g fatty acid) of longissimus 

dorsi muscle Holstein bulls1
 

Item 
Diet  p-value 

CON SU CF SU+CF SEM Sucrose Ca-FO Interaction 
C12:0 0.34 0.26 0.30 0.22 0.09 0.39 0.66 0.99 
C14:0 3.34 2.92 2.86 3.18 0.43 0.91 0.80 0.40 
C14:1 1.12 0.84 0.98 1.02 0.16 0.45 0.89 0.32 
C15:0 0.38 0.32 0.28 0.22 0.07 0.40 0.17 0.26 
C15:1 0.18 0.12 0.16 0.10 0.05 0.21 0.67 0.51 
C16:0 25.62 25.14 27.58 28.40 1.16 0.88 0.04 0.58 
C16:1 4.24 3.98 4.78 4.86 0.45 0.84 0.14 0.71 
C17:0 1.02 0.66 0.82 0.72 0.12 0.07 0.57 0.29 
C17:1 0.72 0.44 0.54 0.46 0.11 0.12 0.48 0.38 
C18:0 15.84 15.12 13.80 12.70 0.84 0.29 0.02 0.82 
C18:1 cis 9 34.74 33.80 35.38 34.00 1.87 0.54 0.83 0.91 
C18:1 trans 11 1.06 1.28 1.66 1.42 0.16 0.95 0.03 0.17 
C18:2 cis9 Trans 11 0.30 0.36 0.58 0.44 0.06 0.54 0.01 0.14 
ƩC18:1 10 trans 0.22 0.12 0.18 0.10 0.05 0.07 0.54 0.84 
C18:2 n6 5.72 6.36 5.08 5.66 0.54 0.27 0.23 0.96 
C18:3 n3 0.34 0.39 0.58 0.52 0.06 0.96 0.006 0.39 
C20:0 0.14 0.12 0.12 0.16 0.06 0.87 0.86 0.62 
C20:1 0.12 0.14 0.20 0.24 0.05 0.54 0.08 0.84 
C20:2 0.30 0.40 0.54 0.58 0.09 0.44 0.03 0.74 
C20:3 0.18 0.16 0.10 0.08 0.05 0.72 0.17 0.98 
C20:4 0.24 0.24 0.08 0.06 0.03 0.71 0.0001 0.71 
C22:0 0.26 0.22 0.10 0.08 0.05 0.59 0.02 0.86 
C22:1 0.86 0.96 0.52 0.44 0.16 0.95 0.02 0.58 
C24:0 0.16 0.14 0.38 0.32 0.04 0.38 0.0004 0.66 
C24:1 0.12 0.08 0.32 0.26 0.05 0.30 0.0009 0.83 
C20:5 0.01 0.01 0.38 0.42 0.04 0.69 0.0001 0.63 
C22:6 0.02 0.02 0.40 0.44 0.03 0.57 0.0001 0.58 
UFA * 50.49 49.69 52.46 51.10 1.71 0.54 0.34 0.87 
SFA Ϯ 46.94 44.76 45.86 45.68 1.40 0.41 0.95 0.49 
MUFA ψ 43.16 41.64 44.54 42.80 1.93 0.41 0.52 0.96 
PUFA Ⱡ 7.33 8.06 7.92 8.30 0.53 0.31 0.44 0.75 
PUFA/SFA 0.16 0.18 0.17 0.18 0.01 0.19 0.43 0.46 
n-3 PUFA 0.37 0.42 1.36 1.38 0.07 0.63 0.0001 0.86 
n-6 PUFA 6.36 6.88 5.44 5.90 0.54 0.37 0.09 0.95 
n-6/n-3 17.52 16.96 4.00 4.51 1.24 0.98 0.0001 0.67 
Total CLA 0.52 0.48 0.76 0.54 0.09 0.16 0.11 0.32 

1. 5# 4  7��c 5# 4 �0��� 12�� 0	 �!/ -	. � ���/�8 �'3 5# 4 :I��
 L G#G �3 0`?���C 7��5  7��c 5# 4 ����/�8 'i��5/2  0	 �!/ -	. 'i��
 7��c 5# 4 � 0��� 12��5  � ���/�8 'i��5/2 .0��� 12�� 0	 �!/ -	. 'i�� 

1.  Dietary treatments: CON= Control diet; SU= Sucrose; CF= Calsium salts of fish oil; and Su+CF= Sucrose with Calsium salts of fish oil supplementation. 
* Unsaturated fatty acids, Ϯ Saturated fatty acids, ψ Monounsaturated fatty acids, Ⱡ Polyunsaturated fatty acids. 
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