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The effects of different levels of protected unsaturated fatty acid supplement in starter
diet on performance and metabolic parameters of early weaned Ghezel lambs
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ABSTRACT

This experiment was carried out to compare the effects of different levels of unsaturated fatty acid supplementation in the
starter diet on daily weight gain and metabolic parameters of Ghezel lambs. Twenty male lambs were breastfeed for 4 weeks
and randomly divided into 4 groups of 5 animals in a complete randomized design. After 2 weeks of adaptation, they were
fed starter diets supplemented with different levels of protected unsaturated fatty acids. Experimental diets were of starter
diet with concentrate to forage ratio of 90:10, supplemented with different levels of rumen protected PUFA ca-salts.
Treatments were including control (breast fed lambs) and experimental groups were fed starter diets supplemented with 3,
4.5 and 6 percent of lipid supplement. The effect of treatments on dry matter intake and live weight gain were significant.
The highest amount of feed intake and weight gain were observed in 3% fat supplemented group. The highest NDF, ADF,
OM and CP digestibility was observed in 3% fat supplemented concentrate but crude fat digestibility was not affected by
treatments. The amount of acetic acid in all treatments showed a significant difference compared with each other and
increased with increasing fat percentage in the diet. The ratio of acetic acid to propionic acid shows a significant decrease
upon fat supplementation. Plasma glucose and total protein levels significantly increased and triglycerides decreased in fat
supplementation groups compared with control. Generally, early weaning with 3% of protected fat supplemented diet
increased lamb growing performance without negative health issues.

Keywords: Early weaning, Ghezel Lambs, Rumen protected lipid supplements, Unsaturated Fatty Acid.
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Table 1. Ingredients and chemical composition of starter concentrate (DM basis)

Ingredient, % 3 % of Lipid supplement

4.5 % of Lipid supplement

6 % of Lipid supplement

Corn 52
Soybean meal 335
Beet pulp dry 7
Wheat Bran 0
Limestone 1
Sodium bicarbonate 0.8
Sodium bentonite 2
White salt 0.2
Mineral vitamin mix 0.5
Ca-slat of PUFA 3
Nutrient composition, DM basis

CP 18.0
NDF 16.0
ADF 6.1
NFC 56.0
Ether Extract 5.0
Ash 8.5
ME MJ/Kg 115
Fatty acids % of total fatty acids

C14:0 2.1
C16:0 17.0
C16:1 0.11
C18:0 4.6
C18:1 24.2
C18:2 53.2
C18:3 2.8

49 46
34 34.5
7 7
1 2
1 1
0.8 0.8
2 2
0.2 0.2
0.5 0.5
45 6
17.9 17.9
16.2 16.2
6.1 6.2
53.0 49.0
6.4 7.8
8.7 8.9
11.7 11.8
2.0 2.0
16.0 16.0
0.12 0.12
5.0 52
25.0 25.2
53.0 52.9
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Table 2. Analysis of milk compounds in control group

Fat (%) 6.64
Protein (%) 4.74
Lactos (%) 4.28
Total solids (%) 19.77
Somatic Cel ( log10) 5.02
MUN (mg/dl) 13.06
Fatty acids % of total fatty acids

4:00 3.71
6:00 3.05
8:00 2.87
10:00 9.12
12:00 481
14:00 11.12
15:00 0.83
16:00 24.74
17:00 6.13
18:00 0.48
C18:1 12.14
C18:2 2.18
C18:3 0.43
20:5 n-3 (eicosapentaenoic acid) 0.03
22:5 n-3 (docosapentaenoic acid) 0.08
22:6 n-3 (docosahexaenoic acid) 0.02
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Table 3. Effect of starter diet with different levels of protected unsaturated fatty acids on dry mater intake of early
weaned compared to milk fed lambs (grams per day)

Week - — T featme”‘ — SEM p-value
Milk Lipid Supplement 3% Lipid Supplement 4.5% Lipid Supplement 6%
1 75 89.56% 73.66° 77.00° 1.59 <.0001
2 125 209.582 137.33° 129.78° 1.59 <.0001
3 156 287.46° 206.23° 197.24° 1.59 <.0001
4 185 383.192 279.42° 284.72° 1.59 <.0001
5 210 466.87° 354.78¢ 363.64° 1.59 <.0001
6 220 553.01° 433.99° 464.17° 1.59 <.0001
7 195 652.822 548.98° 580.30° 1.59 <.0001
8 180 764.73% 610.70° 677.52° 1.59 <.0001
9 185 825.09° 659.21° 756.97° 1.59 <.0001
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In each row data with different superscripts are statistically different (P < 0.05).
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Table 4. Effect of starter diet with different levels of protected unsaturated fatty acids on weight gain of early weaned
compared to milk fed lambs (grams per day)

Treatments

Milk Lipid Supplement 3%  Lipid Supplement 4.5%  Lipid Supplement 6% SEM p-value
Weight gain 170.50¢ 231.002 191.50° 231.50° 0.47 <.0001
Dry mater intake 170.11 470.142 372.15° 293.62° 0.78  <.0001
Feed Conversion Ratio 0.99° 2.03 1.94° 1.26° 0.012  <.0001
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In each row data with different superscripts are statistically different (P < 0.05).
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Table 5. Effect of starter diet with different levels of protected unsaturated fatty acids on apparent digestibility coefficients of
nutrients in early weaned lambs

Treatment SEM p-value
Lipid Supplement 3% Lipid Supplement 4.5% Lipid Supplement 6%
ADF 41.50% 40.25% 39.14° 0.26 0.04
NDF 46.50? 45.432 44.11° 0.02 0.02
DM 61.26° 59.53° 57.63° 0.22 0.01
oM 58.20° 57.26° 56.60° 0.07 0.0007
EE 78.28 77.25 78.20 0.155 0.07
CP 58.90° 58.38% 57.92° 0.11 0.04
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In each row data with different superscripts are statistically different (P < 0.05).
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Table 6. Effect of starter diet with different levels of protected unsaturated fatty acids on VFA profile of rumen fluid

in early weaned lambs

Treatment

Lipid Supplement 3% Lipid Supplement 4.5% Lipid Supplement 6% SEM p-value

Acetic acid 35.2% 33.43° 33.24° 0.1 0.01
Propionic 48.26° 49.79? 50.10° 0.09 0.01
Butyric acid 13.11 13.20 13.13 0.01 0.08
Valeric acid 1.34 1.33 1.36 0.01 0.55
Isobutyric acid 0.45% 0.42° 0.39° 0.005 0.03
IsoValeric acid 0.9 1.01 0.98 0.006 0.11
Propionic/ Acetic acid 0.822 0.78° 0.77° 0.004 0.02
Total VFA (m mol/l) 85.08 84.52 84.42 0.19 0.2

pH 6.17° 6.29° 6.24% 0.007 0.01
Protozoa (104 ml) 20.35° 21.8° 21.4° 0.02 0.001
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In each row data with different superscripts are statistically different (P < 0.05).
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Table 7. Effect of starter diet with Different Levels of Protected unsaturated fatty acids on blood metabolite of early
weaned Lambs

treatment SEM P_value
Milk feed Fat powder 3% Fat powder 3% Fat powder 3% -
Triglyceride (mg/dl) 37.40° 13.10° 17.75° 25.20° 1.60 0.01
Albumin(mg/dl) 2423 2633.5 2138.5 2198 124.87 0.51
Total Protein (mg/dl) 5381° 7213% 7823.5% 75332 53.3 <.0001
Glucose (mg/dl) 79.25° 82.20° 83.95% 82.45° 2.77 <.0001
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In each row data with different superscripts are statistically different (P < 0.05).
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