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Introduction: Lysophospholipids play an important role in animal nutrition. These substances, which are also
classified as plant secondary metabolites, have a positive effect on the digestion and absorption of lipid nutrients
in livestock. Lysophospholipids, mostly due to their emulsifying properties, increase the digestibility of fats and
fat-soluble vitamins and can selectively prevent the growth of gram-positive bacteria. They can also emulsify
dietary fats and increase fat absorption in the intestinal epithelium. The lysophospholipids can improve the
consumption of fatty acid supplements and increase their digestibility. Therefore, they have substantial benefits
for ruminants. The current study was conducted to evaluate the effects of consumption of different levels of
lysophospholipids on degradability parameters, ruminal parameters, carcass fatty acid profile, microbial
population, and protozoa in fattening male lambs.

Materials and methods: In this study, 24 crossbred male lambs with four treatments and six replications per
treatment were used in a completely randomized design. The experimental diets included: 1. Basal diet (control)
(without lysophospholipid in the diet and with a diet containing a lipid source), 2. Treatment containing a lipid
source + 0.25% lysophospholipid in the diet, 3. Treatment containing a lipid source + 0.50% lysophospholipid in
the diet, and 4. Treatment containing a lipid source + 0.75% lysophospholipid in the diet. The lipid source and
lysophospholipid supplement were rumen-protected products. The total fattening period was 105 days (15 days
of adaptation + 90 days of recording period).

Results and discussion: The results showed that adding 0.75% of lysophospholipid supplement increased feed
consumption and daily weight gain and decreased FCR (P<0.05). With the addition of lysophospholipid
supplement to the diet of fattening lambs, there was no significant difference between experimental diets with the
control diet regarding the rapidly degraded fraction and slowly degraded fraction and total potential of
degradability of dry matter, protein, and NDF (P>0.05). Experimental treatments had no significant effect on pH
and ammonia nitrogen. The addition of 0.75% of the lysophospholipid supplement, compared to other treatments,
increased the concentration of acetic acid and the ratio of acetate to propionate in the ruminal fluid and also
increased linolenic acid (¢18:3 »3) (P<0.05) and the ratio of @6/®3 decreased in all experimental groups (P<0.05).
The use of 0.5 and 0.75% lysophospholipid supplements in the diet increased the total ruminal bacterial population
(P<0.05) but did not affect the population of protozoa (P<0.05).
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Conclusions: Based on the results of this experiment, it is possible to use lysophospholipid supplements at the
levels of 0.5 and 0.75% of diets containing fat supplements in fattening male lambs.
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Table 1. Ingredients and chemical compositions of experimental diets fed to fattening lambs (% of DM)

Ingredients Treatment (% of LPL)

0 0.25 0.50 0.75
Alfalfa hay 12.67 12.67 12.67 12.67
Wheat straw 5.30 5.30 5.30 5.30
Corn silage 5.80 5.80 5.80 5.80
Soybean meal 5.80 5.80 5.80 5.80
Corn Grain 16 16 16 16
Wheat bran 15.83 15.83 15.83 15.83
Barely grain 28.66 28.66 28.66 28.66
Fat powder” 4.19 3.94 3.69 3.44
Beet pulp 3.49 3.49 349 349
Vit & Min ** 0.73 0.73 0.73 0.73
Salt 0.5 0.5 0.5 0.5
Limestone 1.03 1.03 1.03 1.03
Lysophospholipid 0 0.25 0.5 0.75
Chemical compositions
ME (Mcal/kg) 2.28 231 2.30 2.32
Dry matter (%) 83.71 83.45 83.32 82.98
Ash (%) 6.63 6.63 6.63 6.63
Crude protein (%) 13.22 13.25 13.11 12.95
Ether extract 7.34 7.21 7.19 7.14
Neutral detergent fiber (%) 42.87 42.59 42.81 42.07
Acid detergent fiber (%) 23.93 23.85 23.73 23.80
Calcium (%) 0.60 0.61 0.62 0.61
Phosphorus (%) 0.32 0.33 0.33 0.34

" Rtpowder: Palmitic acid 80%.

**Vitamin and mineral premix provided per kilogram of diet: vitamin A: 1000000 U, vitamin D3: 250000 U, vitamin E: 3000
U, Mg: 32000 mg; Mn: 10000 mg; Zn: 10000 mg; Cu: 300 mg; Se: 100 mg; Ca: 100 mg; Fe: 3000 mg; Co: 100 mg; P: 30000

mg; monensin: 1500 mg; antioxidant, 100 mg.
LPL: Lysophospholipid.
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Table 2. Effect of different levels of lysophospholipid (LPL) on growth performance of fattening lambs

Item Treatment (% of LPL)

0 0.25 0.5 0.75 SEM P-value
Feed intake (g) 1460° 1490° 1500° 15907 1.310 0.003
Initial weight (kg) 30.91 31.88 32.08 32.76 1.311 0.332
Final weight (kg) 48.25¢ 50.00P 50.62° 54.20° 0.262 0.031
daily weight gain (g) 192¢ 201° 206% 238* 0.010 0.045
Feed conversion ratio 7.60° 7.412 7.28° 6.68" 0.143 0.002

b Values with different superscript letters within a row are significantly different (P<0.05). SEM: Standard error of the means.
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Table 3. Effect of different levels of lysophospholipid (LPL) on dry matter degradability (%)

Item Treatment (% of LPL) SEM P-value
0 0.25 0.5 0.75

a 25.16 25.10 24.85 2491 0.81 0.951
b 51.87 51.15 51.62 51.14 0.46 0.926
a+b 76.03 76.25 76.47 76.05 0.29 0.785
c 0.039 0.040 0.038 0.038 0.03 0.061
ED

k=0.02 58.25 58.82 59.11 58.45 0.32 0.513
k=0.04 50.58 50.79 50.81 51.55 0.37 0.899
K=0.06 45.23 46.11 45.35 45.21 0.50 0.123

a: Rapidly degraded fraction (%), b: Slowly degraded fraction (%), a+b: Potential of degradability, c: Constant rate of
degradation (/h), ED: Effective degradability of dry matter (at 2, 4, and 6 % out-follow rates (k)).
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Table 4. Effect of different levels of lysophospholipid (LPL) on crude protein degradability (%)

Item Treatment (% of LPL) SEM P-value
0 0.25 0.5 0.75

a 25.74 26.74 25.45 25.55 0.51 0.954
b 47.55 48.09 47.93 48.14 0.25 0.736
at+b 73.29 74.83 73.38 73.69 0.71 0.995
c 0.052 0.054 0.054 0.053 0.01 0.121
ED

k=0.02 60.86 61.59 60.14 58.95 0.95 0.543
k=0.04 5291 52.91 53.10 52.59 0.31 0.181
k=0.06 47.45 48.55 47.91 47.58 0.45 0.832

a: Rapidly degraded fraction (%), b: Slowly degraded fraction (%), a+b: Potential of degradability, c: Constant rate of
degradation (/h), ED: Effective degradability of crude protein (at 2, 4, and 6 % out-follow rates (k)).
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Table 5. Effect of different levels of lysophospholipid (LPL) on NDF degradability (%)

Item Treatment (% of LPL) SEM P-value
0 0.25 0.5 0.75

a 15.45 15.14 15.85 15.43 0.75 0.615
b 39.31 39.05 39.03 39.55 0.30 0.981
atb 54.76 54.19 54.88 54.98 0.31 0.653
c 0.053 0.051 0.051 0.051 0.01 0.051
ED

k=0.02 45.55 45.23 44.01 44.22 0.64 0.799
k=0.04 39.63 39.60 39.50 39.22 0.54 0.678
K=0.06 34.02 34.55 33.24 33.95 0.62 0.866

a: Rapidly degraded fraction (%), b: Slowly degraded fraction (%), a+b: Potential of degradability, c: Constant rate of
degradation (/h), ED: Effective degradability of NDF (at 2, 4 and 6 % out-follow rates (k)).
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Table 6. Effect of different levels of lysophospholipid (LPL) on ruminal parameters of fattening lambs
Item Treatment (% of LPL)

0 0.25 0.5 0.75 SEM P-value
Rumen pH 6.50 6.75 6.58 6.70 0.141 0.575
NH3-N (mg/dL) 7.90 7.25 7.35 6.85 0.040 0.746
VFA (mol/L)
Total VFA (mmol/L) 89.16° 91.07%® 91.59% 93.70°* 0.951 0.035
Acetic acid (A) 42.19 43.90% 43.19%® 45.29° 0.900 0.031
Propionic acid (P) 23 23.5 23.95 23.12 0.511 0.217
Butyric acid 16.8 16.4 16.23 17.42 0.532 0.122
Valeric acid 3.02 2.95 3.11 3.32 0.460 0.223
Isovaleric acid 4.15 4.32 5.11 4.55 0.431 0.191
A/P 2.48° 2.37° 2.45° 2.60° 0.063 0.042

> Values with different superscript letters within a row are significantly different (P<0.05). SEM: Standard error of the means.
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Table 7. Effect of different levels of lysophospholipids (LPL) on carcass fatty acid profiles (% of total fatty

(acids
Item Treatment (% of LPL)
0 0.25 0.5 0.75 SEM P-value

Ci40 5.01 448 495 4.81 0.210 0.086
Cis.0 5.43 5.99 5.42 5.37 0.202 0.078
Cis: 0 23.32 23.70 23.24 23.05 0.366 0.952
Cie:l 2.82 2.85 2.65 2.90 0.262 0.095
Cis.0 11.74 11.85 12.01 11.82 0.120 0.090
Cis: 1o9 32.46 32.52 31.98 31.39 0.522 0.245
Cs:lo7 11.52 11.21 11.95 11.78 0.454 0.121
Cis:2mw6 5.30 5.17 5.55 5.45 0.151 0.112
Cis: 2 ooty 0.57 0.61 0.59 0.62 0.030 0.081
Cis:3ms 0.47° 0.63% 0.65%® 0.88* 0411 0.041
Cdme 0.75 0.65 0.64 0.55 0.090 0.075
Co:5Sm3 0.05 0.06 0.08 0.07 0.415 0.085
Cr:50m 3(EPA) 0.22 0.21 0.23 0.23 0.428 0.026
Cy: w3(DHA) 0.05 0.07 0.06 0.08 0.045 0.085
SFA 45.69 46.02 45.62 45.45 0.501 0.155
MUFA 46.90 46.58 46.58 46.67 0311 0.062
PUFA 7.41 7.40 7.80 7.88 0.401 0.091
-6 5.29 5.21 5.49 6.11 0.404 0.160
-3 0.70 0.75 0.86 0.91 0.219 0.080
P/S 0.16 0.16 0.17 0.17 0.904 0.060
-6/ ®-3 7.55% 6.94° 6.38" 6.71° 0.431 0.064

> Values with different superscript letters within a row are significantly different (P<0.05). SEM: Standard error of the means.
P/S: Polyunsaturated fatty acid /saturated fatty acid. PUFA: Polyunsaturated fatty acid, MUFA: Monounsaturated fatty acid.
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Table 8. Effect of different levels of Lysophospholipid on rumen microbial populations (x10'°) and protozoa
(x10°) (number /mL)

Item Treatment (% of LPL)

0 0.25 0.5 0.75 SEM P-value
Total bacteria 7.95° 7.67° 8.582 7.67° 0.270 0.035
Total protozoa 6.15 5.95 5.11 5.15 0.221 0.060

b Values with different superscript letters within a row are significantly different (P<0.05). SEM: Standard error of the means.
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