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Abstract

This study aimed to investigate the effects of using omega-3, omega-6 fatty acids and
their mixtures on performance, skeletal indices and health in Holstein calves. 56
suckling calves (male and female) with an average body weight of 38 + 1.5 kg were
selected and divided into four experimental groups in a completely randomized design:
1- control (oil-free); 2- soybean oil + milk; 3- fish oil + milk; and 4- combination of
soybean oil and fish oil + milk. The experiment began at 3 days of age, weaning was at
75 days of age, and the end of the period was at 80 days of age. Feed intake (starter +
milk) and body weight gain were recorded daily for each calf separately. Growth factors
were measured using a standard meter on days 3, 75, and 85 of rearing, and stool scores
and vitality scores were assessed and recorded based on appearance (1 to 5). The results
showed that feed intake and milk solids intake did not change significantly among the
experimental groups with the addition of omega-3 and omega-6 fatty acids (p > 0.05).
No significant difference was observed in the average daily weight gain and body
weight of calves compared to the control treatment, but daily weight gain was greater
for soybean oil than for fish oil. Feed Intake efficiency for the experimental groups was
not affected by the experimental treatments (p > 0.05). Skeletal indices measured in this
experiment were not significantly affected by the experimental treatments (p > 0.05).
Health indicators, including stool score and vitality score, were not affected by
experimental treatments (p > 0.05). The use of polyunsaturated fatty acids from soybean
oil and fish oil not only had no adverse effects on calf performance, but also led to
improvements in some growth factors and body weight.

Keyword: Health, Omega-6/Omega-3 Fatty Acids, Performance, Skeletal growth, Weanling
calves.
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Table 1. Fatty acid profile of oils used in the project based on dry matter (DM, g/kg)

Fatty acids Fish oil* Soybean oil** Mixture of both
Palmitic acid 21.65 13.00 0
Stearic acid 4.95 4.03 0
Oleic acid 32.75 24.38 0
Linoleic acid 2.87 49.69 0
Linolenic acid 1.70 5.93 0
EPA 4.74 - 0
DHA 8.2 0
Saturated fatty acids 34 17.5 0
Unsaturated fatty acids 66 82.5 0

O it 1=Kl o sladed SSLLS % 070 anlid Yol o (glacend SiLLS®

* Represents omega-3 fatty acids ID 535; ** Represents omega-6 fatty acids ID 536.
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Table 2. Feed ingredients and chemical composition of starter diet

Feedstuff (based on %DM) Amount (%) Chemical composition™** Ba]s)elti/lon
Dry hay 10 Net energy of weight gain (Mcal/kg) 1.36
Barley 13.5 Metabolizable energy (Mcal/kg) 2.94
Corn 36 Dry matter 87.15
Soybean meal 26 Crude protein 19.98
Corn gluten meal 5 Ethereal extract 3.81
Wheat bran 5 Neutral detergent fiber 18.49
Mineral and vitamin supplement* 2 Non-fibrous carbohydrates 48.83
Sodium bicarbonate 0.7 Calcium 0.68
Calcium carbonate 0.8 Phosphorus 0.46
Dicalcium phosphate 0.5 Lysine 0.41
Salt 0.5 Methionine 0.45
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*: Each kilogram of supplement contains 250,000 IU of vitamin A; 50,000 IU of vitamin D3; 1,500 IU of vitamin E;

120 g of calcium; 20 g of phosphorus; 20.5 g of magnesium; 186 g of sodium, 3 g of sulfur; 2,250 mg of manganese;
7,700 mg of zinc; 1,250 mg of iron; 14 mg of cobalt; 1,250 mg of copper; 56 mg of iodine and 10 mg of selenium.

#%: Calculated with NRC (2001).
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Table 3. Effect of omega-3, omega-6 fatty acids and a combination of both on growth performance of suckling calves

Experimental groups*

Measured traits 1 > 3 1 SEM  p-Value
Starter feed intake (g/day)

Before weaning 650 647 615 623 47.24 0.842
After weaning 2028 1986 1965 1973 79/11 0.447
The whole period 1017 1005 986 990 88.27 0.923
DM milk intake (g/day) 642 640 635 638 16.74 0.970
Total DM intake (g/day) 1324 1314 1266 1285 90.55 0.741
Daily weight gain (g/day)

Before weaning 577 581 569 573 18.92 695
After weaning 987 1020 897 995 84.36 0.138
The whole period 673 682 655 673 27.33 0.642
Body weight (kg)

Weight at the beginning of period 42.8 42.6 42.7 42.1 0.68 0.753
Weaning weight 64.5 67.2 60.9 65.1 2.39 0.329
End of period weight 86.3 88.2 79.7 83.5 3.11 0.081
Feed efficiency (percentage)

Before weaning 0.49 0.52 0.50 0.51 0.01 0.092
After weaning 0.41 0.42 0.40 0.41 0.03 0.418
The whole period 0.46 0.48 0.46 0.47 0.01 0.367

Yoo odlys Y tlsy Bae b belen L sy p S Y il <Y (ks O e pde) Aald - lals lesl glass S

sb@ sy bran i bolen ool (555 5,510 5 Lsu 555,510 Cobs—f 5 eailiy, Bran il Lelon ol 85, 0 5
(P < ee0) Kzea Sls pme OVl glyls Chiny SO osline g b gla Sl 1

* Experimental groups included: 1- Control (no oil consumption); 2- Receiving 30 grams of soybean oil along with
daily milk consumption; 3- Receiving 30 grams of fish oil along with daily milk consumption; and 4- Receiving 15
grams of soybean oil and 15 grams of fish oil along with daily milk consumption. a, b and c¢: Means with different
letters in the same row are significantly different (p < 0.05)

Sl e sl 8 A glaamnl 3 53 8 S 5 5 1=Kl M=Kl O el G yme -8 Jsd

Table 4. Effect of omega-3, omega-6 fatty acids and a combination of both on skeletal parameters of suckling calves

Experimental groups*

Measured traits ] 2 3 n SEM p-Value
Abdominal circumference (cm)

Weaning 121 121 115 118 2.62 0.070
End of the period 126 124 121 123 3.62 0.251
Chest circumference (cm)

Weaning 104 103 102 103 2.55 0.418
End of the period 106 105 104 106 2.36 0.501
Hip height (cm)

Weaning 93.3 92.7 90.9 91.6 1.58 0.624
End of the period 95.7 95.2 93.6 94 .4 2.26 0.824

withers height (cm)

N
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Weaning 87.7 87.3 85.4 86.7 1.63 0.238
End of the period 89.5 88.3 86.6 88.1 2.55 0.092
Body length (cm)

Weaning 51.6 50.5 49.2 49.9 1.02 0.457
End of the period 56.3 55.8 54.4 54.9 1.19 0.329
Hip width (cm)

Weaning 18.7 18.5 17.3 17.8 1.09 0.125
End of the period 19.5 19.2 18.4 18.6 1.32 0.245

et gl S s 5 g b 555l 53 0 S 5 5 1=Kl Tl o sladand G pame J1-0

Table 5. Effect of omega-3, omega-6 fatty acids and a combination of both on stool score and liveliness of suckling

calves

Experimental groups*

Measured traits ] ’ 3 1 SEM p-Value
Stool score

Before weaning 2.45 1.98 1.62 1.55 0.07 0.625
After weaning 1.16 0.92 0.71 0.68 0.03 0.117
Freshness score

Before weaning 1.47 1.40 1.19 1.26 0.12 0.449
After weaning 1.24 1.18 1.15 1.15 0.05 0.302
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