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Effects of feeding palmitic and stearic fatty acids on growth performance, nutrient
digestibility and blood parameters of fattening lambs
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ABSTRACT

In order to investigate the effect of partial replacement of cereal grains with different levels of calcium saltd of
palmitic and stearic saturated fatty acids on the performance of fattening lambs, 30 male Dalagh-Romanov lambs
were used for 89 days. Experimental treatments included: 1- control diet (without fatty acid), 2- diet with 3 %
palmitic acid (PA), 3- diet with 3% stearic acid (SA), 4- diet with 3 %(67% PA+ 33% SA), 5- diet with 3 %(67%
SA+ 33% PA). Growth performance (dry matter intake, average daily gain and feed convertion ratio), nutrient
digestibility and blood parameters (glucose, blood urea nitrogen, cholesterol, triglyceride, high-density lipoprotein
(HDL), low-density lipoprotein (LDL) and liver enzymes) were measured. The results showed that experimental
treatments had no significant effect on dry matter intake, feed conversion ratio and daily weight gain of lambs
(P>0.05). Addition of fatty acid supplement to experimental diets significantly reduced dry matter digestibility
(P<0.05). The concentration of high-density lipoprotein in diets containing fatty acid supplementation increased
significantly (P<0.05). In conclusion, the results suggest that adding 3% (on the ration dry matter basis) PA and SA
as alone or combine together in the diet for fattening lambs could be done without negative effects.
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Table 1. Ingredients and chemical composition of experimental diets (Percentage of Dry Matter)

Experimental diets’

FeedStuff 1 3 3 7 3
Alfalfa hay 10 10 10 10 10
Wheat straw 10 10 10 10 10
Barley grain 30 25 25 25 25
Corn grain 20 13 13 13 13
Soybean meal 11 12 12 12 12
Beet pulp 5 5 5 5 5
Wheat bran 10 16 16 16 16
Calcium carbonat 1 1 1 1 1
Sodium bicarbonat 1 1 1 1 1
Fat supplement 0 3 3 3 3
Salt 0.5 0.5 0.5 0.5 0.5
Premix** 1 1 1 1 1
Bentonite 0.5 2.5 2.5 2.5 2.5
Chemical composition
Metabolizable energy” 2.5 2.5 2.5 2.5 2.5
Crude protein® 14.45 14.83 15.4 14.84 15.19
Ether extract® 1.2 2.2 3.7 4.5 35
Organic matter’ 93.85 92.55 91 91.05 90.85
NDF* 27.6 29 26.6 21.4 28.4
ADF’ 12.8 13.6 11.4 11.6 12.4
NFC’ 50.6 46.52 45.3 50.31 43.76
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NFC= 100-(% CP +% Ash +% NDF+% EE) 10 gy 003 dslons ¥

** Premix include: Vitamin A 600000 IU, Vitamin D 200000 IU, Vitamin E 200 mg, Antioxidant 2500 mg, Calcium 195 g, Phosphorus 80 g,
Magnesium 21000 mg, Manganese 2200 mg, Iron 3000 mg,Copper 300 mg, Zinc 300 mg, Cobalt 100 mg, Iodine 12 mg, Selenium 1.1 mg

! Experimental diets included: 1- control diet (without fatty acid), 2- diet with 3 % palmitic acid (PA), 3- diet with 3% stearic acid (SA), 4- diet with 3
%(67% PA+ 33% SA), 5- diet with 3 %(67% SA+ 33% PA)

?Mcal/Kg DM.Calculated through nutrient requirements tables > Obtained by measurement in the laboratory ~ * Calculated as: NFC= 100 -(% CP +%
Ash +% NDF+% EE)
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Table 2. Pattern of fatty acids in fat supplement and experimental diets

Fatty acid Experimental diets’ Fat supplement”
(%) 1 2 3 4 5 Palmitic Stearic
C12:0 0.07 0.04 0.04 0.04 0.04 - -
C14:0 0.65 0.83 0.83 0.83 0.83 1.1 1.1
C16:0 15.15 39.85 16 31.99 23.89 75.4 17.3
Clé:1 0.17 0.1 0.1 0.1 0.1 - -
C18:0 2.6 3.34 32.21 12.86 22.68 44 74.8
C18:1T 0.01 0.009 0.009 0.009 0.009 - -
C18:1C 18.3 17.5 13.15 16.11 14.61 16.5 5.7
C18:2 53.47 32.32 31.62 32 31.85 1.9 0.2
C18:3 8.29 4.89 4.9 4.9 4.92 9.156 0.545
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1. Experimental diets included: 1- control diet (without fatty acid), 2- diet with 3 % palmitic acid (PA), 3- diet with 3% stearic acid (SA), 4- diet with

3 %(67% PA+ 33% SA), 5- diet with 3 %(67% SA+ 33% PA)
* Based on the manufacturer's comments
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Table 3. Effects of experimental diets on growth performance of fattening lambs

T T
Trait - - Experlmen‘;al diets - - SEM P-value
Initial weight (kg) 26.4 26.38 26.73 26.73 26.46 0.487 0.998
Final weight (kg) 44.02 48.01 46.35 45.20 4521 0.736 0.088
Average daily gain (gr)
Days 1-25 247.67 300.67 277.67 264.67 261.17 9.893 0.539
Days 25-50 226.33 275.17 255.33 255.17 238.83 9.156 0.545
Days 50-75 224.5 282.67 260.5 229.67 246.5 9.731 0.326
Total 232.83 286.17 264.5 249.17 248.83 8.823 0.404
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1. Experimental diets included: 1- control diet (without fatty acid), 2- diet with 3 % palmitic acid (PA), 3- diet with 3% stearic acid (SA), 4- diet with
3 %(67% PA+ 33% SA), 5- diet with 3 %(67% SA+ 33% PA)
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Table 4. Effects of experimental diets on dry matter intake and feed convertion rate of fattening lambs

Experimental diets'

DM intake (gr/day) 1 3 3 7 5 SEM P-Value
Days 1-25 1238.17 1337.17 1326.17 1312.83 1268.50 2421 0.694
Days 25-50 1435.50 1576.50 1565.80 1545.70 1538.30 36.03 0.771
Days 50-75 1097 1002.60 1204.30 1163.80 1147.20 44.79 0.691
Total 1256.83 1362.83 1365.50 1340.83 1318 26.80 0.724
FCR
Days 1-25 5.11 4.54 4.82 5.29 4.94 0.166 0.699
Days 25-50 6.51 5.83 6.15 6.48 6.58 0.206 0.789
Days 50-75 5.10 3.55 4.61 5.50 4.73 0.253 0.149
Total 5.53 4.84 5.15 5.69 5.37 0.165 0.545
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1. Experimental diets included: 1- control diet (without fatty acid), 2- diet with 3 % palmitic acid (PA), 3- diet with 3% stearic acid (SA), 4- diet with

3 %(67% PA+ 33% SA), 5- diet with 3 %(67% SA+ 33% PA)
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Table 5. Effects of experimental diets on nutrient digestibility of fattening lambs

Experimental diets’

Nutrient digestibility

(%) T p) 3 3 3 SEM P-Value
NDF 59 55.33 57.33 56 58.33 0.641 0.360
Dry matter 81.43° 75.11%° 69.49" 69.78" 73.49° 1.436 0.020
Organic matter 82.73 77.39 72.19 72.38 76.42 1.356 0.050
Crude protein 71 72.66 71.33 72 73.33 0.842 0.933
Ether extract 68 61 65.33 63.66 60 1.077 0.093
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Means within same row with Different superscript differ (P<0.05)

1. Experimental diets included: 1- control diet (without fatty acid), 2- diet with 3 % palmitic acid (PA), 3- diet with 3% stearic acid (SA), 4- diet with

3 %(67% PA+ 33% SA), 5- diet with 3 %(67% SA+ 33% PA)
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Table 6. Effects of experimental diets on blood metabolites of fattening lambs

. Experimental diets' SE
Blood metabolites I ) 3 7 3 M P-Value
Glucose (mg/dl) 73.5 67.33 78.16 69.83 74 232 0.664
BUN (mg/dl)* 17.13 20.31 19.08 19.75 21.38 0.59 0.228
Triglyceride (mg/dl) 31.33 40.33 31.16 38 38.83 1.72 0.282
Cholestrol (mg/dl) 31.66 46.66 50.33 53.33 43.66 2.72 0.098
HDL (mg/dl)* 34 41.5° 48.83° 46.16° 43.83° 1.38 0.003
LDL (mg/dl)* 18.16 20.83 18.83 225 20 0.89 0.602
ALP (IU/lit)° 912 608 703.5 710.17 535.67 4772 0.124
AST (IU/lit)° 113.67 115.83 117.17 116.67 103.5 2.84 0.555
ALT (IU/it)’ 21.66 20.66 18.33 20.16 16.5 0.68 0.117

(P [+0) 223l oo (6,15 cime SIS gl s 12 10 5 e By o w3 sl Sl

VPR VK STEON INVON NSRS S PSUP JPE JETON FRVOV IRWSRSS RUPVIPUUREE SNV IR SR RVTN - SPUUCERL Sy I A 51 B PO

Seolly al a4y SO Ll ol (FYPY) bolsrs o )0 ¥+ aly 0,0 0 5 S Ll sl 4y Setadly sl (FYFY) bgloes ao o ¥+ 4l

il 5 el GuVTLF il 5 gl @lbbw] ¥ blawd - YISITY

Means within same row with Different superscript differ (P<0/05)

1. Experimental diets included: 1- control diet (without fatty acid), 2- diet with 3 % palmitic acid (PA), 3- diet with 3% stearic acid (SA), 4- diet with
3 %(67% PA+ 33% SA), 5- diet with 3 %(67% SA+ 33% PA)

2. Alkaline phosphatase, 3. Aspartate aminotransferase, 4. Alanin aminotransferase
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