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1. Calcium salts of long-chain fatty acids
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2 . Prilled fat
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Table 1. Feed ingredients and chemical composition of experimental diets (percentage of dry matter).

Rations
Ingredients (by dry matter) Control Omega 3 (g) Omega 6 (g) Omega 9 (g)

Alfalfa 14.60 16.20 16.20 16.20
Corn silage 15.40 18.00 18.00 18.00
Barley 41.26 35.00 35.00 35.00

Corn 11.04 9.00 9.00 9.00

Rapeseed meal 3.06 3.80 3.80 3.80
Soybean meal 3.72 3.95 3.95 3.95

Wheat bran 7.64 7.50 7.50 7.50

Fatty acid calcium salts 0 2 2 2

Calcium carbonate 1.10 1.05 1.05 1.05
Vitamin-mineral supplement*® 0.84 1.20 1.20 1.20
Sodium bicarbonate 0.84 0.90 0.90 0.90

Salt 0.51 0.71 0.71 0.71

Dicalcium phosphate 0 0.7 0.7 0.7
Metabolizable energy (Mcal/kg) 2.68 2.68 2.68 2.68
Dry matter (percent) 69.92 69.92 69.92 69.92
Crude protein 14.00 14.00 14.00 14.00
Cell wall (percent dry matter) 28.90 31.70 31.70 31.70
Neutral detergent fiber(NDF) (percent dry 41.30 42.33 42.33 42.33

matter)

Calcium (percent dry matter) 0.75 0.75 0.75 0.75
Phosphorus (percent dry matter) 0.42 0.42 0.42 0.42

* A kilogram of vitamin supplement contained 600,000 international units of vitamin A, 200,000 international
units of vitamin D, 200 mg of vitamin E, 2,500 mg of antioxidants, 195 g of calcium, 80 g of phosphorus, 21,000
mg of magnesium, 2,200 mg of manganese, 3,000 mg of iron, 300 mg of copper, 300 mg of zinc, 100 mg of cobalt,

120 mg of iodine, and 1.1 mg of selenium.

(CL) 35y 31 56 <3l -Y-Y

3. Cooking losses
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6 . Water holding capacity
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Table 2. Results of evaluation of optical parameters of meat during the study.

Sample
Day Indicators Control Omega 3 Omega 6 Omega 9

b* 13.96+ 0.61¢ 15.26+ 0.57°4 14.26+ 0.40¢ 14.20: 0.40¢

0 a" 13.43: 0.45% 13.73+ 0.42bed 14.46+ 0.47"¢ 14.62+ 0.25%
L 32.40+ 0.472 30.26+ 0.45% 31.61: 0.5120 31.64+ 0.702
b* 14.73+ 0.40°4 16.03+ 0.21% 15.20+ 0.46% 14.40+ 0.44bc4

3 a’ 15.20+ 0.36* 12.56+ 0.50%4¢ 14.23: 0.45% 14.33: 0.45%
L 31.63+ 0.502 29.70+ 0.56%4 30.83+ 0.50 31.53:0.312
b* 15.66+ 0.55%¢ 16.83+ 0.40° 15.73+ 0.57%¢ 15.26+ 0.505

7 a’ 15.43:0.57* 11.37: 0.45¢ 12.43: 0.26%¢ 15.43+ 0.32¢
L 31.40+ 0.362 28.66+ 0.784 30.46+ 0.60% 30.90+ 0.262

a-¢: Different letters in each column and row indicate statistical differences between doses on different days (p<0.05).
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Table 3. Results of assessment of malondialdehyde concentration during the study.

Day 0 Day 3 Day 7
Control 0.403+ 0.040" 0.700+ 0.015¢ 0.890= 0.020¢
Omega 3 0.403: 0.015F 0.810+ 0.026¢¢ 1.210+ 0.0302
Omega 6 0.406+ 0.020f 0.780+ 0.035% 1.040: 0.031°
Omega 9 0.380+ 0.040f 0.740% 0.040% 0.890= 0.046°

a-¢: Different letters in each column and row indicate statistical differences between doses on different days (p<0.05).
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Fig 1. Results of meat hardness assessment during the study.
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Table 4. Results of water holding capacity assessment during the study.

Day 0 Day 3 Day 7
Control 0.133: 0.015° 0.180+ 0.020bcdet 0.197+ 0.021°
Omega 3 0.143: 0.150°" 0.210+ 0.020% 0.273: 0.021*
Omega 6 0.157+ 0.012%f 0.197: 0.021° 0.230+ 0.020%
Omega 9 0.137: 0.012f 0.170+ 0.010¢det 0.193: 0.015b¢

a-e: Different letters in each column and row indicate statistical differences between doses on different days (p<0.05).
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Table 5. Results of the evaluation of cooking loss during the study period.

Day 0 Day 3 Day 7
Control 30.86+ 0.68* 30.86+ 0.55* 30.86+ 0.30*
Omega 3 30.07+ 0.75%® 25.67+ 0.40° 20.83+ 0.25¢
Omega 6 29.80+ 0.81® 26.23+ 0.51°¢ 25.00+ 0.62°
Omega 9 30.67+ 0.77% 28.73+ 0.40° 28.73+ 0.55°

a-e: Different letters in each column and row indicate statistical differences between doses on different days

(p<0.05).
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One of the effective strategies for improving production efficiency in
fattening male animals is the use of nutritional additives, since dietary
energy is known to be one of the main limiting factors in animal
nutrition and plays a fundamental role in the digestion and utilization
of other nutrients. This study aimed to investigate the effect of adding
calcium salts of unsaturated fatty acids (omega 3, 6, and 9) on the
quality characteristics of meat of male Sangsari lambs. In this study,
28 lambs were divided into four nutritional groups with different
levels of fatty acids and received the corresponding diets for 75 days.
Meat quality was evaluated using indices such as color (L*, a*, b*),
lipid oxidation (MDA), hardness, cooking loss, and water-holding
capacity. The results showed that the addition of omega 3 led to a
decrease in transparency and an increase in the yellowness of the
meat, while the hardness of the texture decreased and its tenderness
improved (P<0.05). Although MDA concentration increased, these
values remained within acceptable limits. Also, unsaturated fatty acid
supplements reduced cooking loss and improved water retention
capacity, indicating higher meat stability during storage. In general,
adding these supplements to lamb diets can be used as an effective
strategy to improve meat quality and shelf life. However, its effects
depend on the type and amount of fatty acid consumed.
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