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Introduction Feed cost has gradually increased in poultry production worldwide. One approach to
minimizing production cost is dietary manipulation of nutrient supplies through improved feed efficiency. The
inclusion of lipids in broiler diets is essential to meet metabolisable energy requirement. Great amounts of
animal fats and vegetable oils are usually added to broiler diets to increase their energy content. However,
several factors can affect lipids digestion, both related to the animal characteristics such as bird age, genetic
strain, secretion and activity of digestive enzymes, and to the diet composition such as type of fat used as lipid
supplement, ratio of unsaturated to saturated fatty acids in the diet, presence of pentosans and dietary fiber.
Within this reality, researches have been conducted to study the increased digestibility of oils and fats by
emulsifying substances, such as bile salts and phospholipids. Lysophospholipid (LPL) is a more effective
biosurfactant in emulsifying properties than bile salts and soy lecithin because one molecule in the hydrophobic
tail is removed, indicating more stability in the aqueous environment of the gastrointestinal tract. Another action
of lysophospholipids is related to the antibacterial effect. They may modify the biological structure of bacteria
causing changes in membrane permeability, raising the speculation of a combined effect with organic acids on
poultry gut health. The changes in membrane permeability by lysophospholipids may facilitate the ion
dissociation of the organic acids inside the bacteria. In turn, the control of the intestinal microbiota through these
additives could preserve the integrity of endogenous, consequently, the present study was designed to investigate
the effects of dietary LPL supplementation in diets differing in fat on blood parameters, intestinal morphology,
ceca microbiome and performance in broiler chicks.

Materials and Methods This experiment was performed in a completely randomized design based on
factorial arrangement to evaluate the effect of lysophospholipid supplementation (0 and 0.25g/kg) in corn-
soybean meal diets containing three fat sources (soybean oil, tallow and their blend 50: 50%) and each at two
levels (1.5 and 3%) with 12 isocaleric and isonitrogenous starter diets. Each diet was fed to six replicates of 10
chicks each during 1 to 14 days of age. Performance traits, jejunal morphology, serum lipid composition, cecal
microbial population of one chick from each replicate were measured at day 14.

Results and Discussion the interaction effects of lysophospholipid supplementation, fat source and fat level
were not significant on broiler performance during 1 to 14 days of age, except for the lysophospholipid
supplementation and fat level that was significant on feed intake in the starter period. Among the main effects
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only fat levels had a significant effect on body weight, body weight gain in the starter period, and 3% fat level
compared to 1.5% improved body weight and body weight gain. These results are in agreement with zampiga et
al, (2016) that demonstrated the addition of the lysophospholipid did not statistically improve final body weight
and daily weight gain of broilers in the whole period of trial (0—42 d). These observations are partially in contrast
with Melegy et al. (2010) who reported that the use of an emulsifier based on lysolecithin at the dosage of 0.25
or 0.5 kg/ton of feed significantly improved these productive parameters. Other factors may be affect on broiler
performance such as inappropriate dose of lysophospholipid in diet, low energy levels of the experimental diets,
use of 3 factors in the experimental design, and low bird population in each treatment that combined the effects.
The Interaction effects of lysophospholipid supplementation, fat source and fat level were not significant on
jejunal villus height, villus width, diameter of epithelium layer, crypt depth and villus height to crypt depth ratio.
The interaction effects of lysophospholipid supplementation and fat levels in diet showed a significant effect on
villus width. The effect of fat levels was significant for villus height and it increased by the use of 3% levels. The
Interaction effect of lysophospholipid supplementation, fat source and fat level was not significant on the
concentration of triglyceride, cholesterol, HDL and LDL in serum of broiler chicks. The interaction effect of
lysophospholipid supplementation and fat level in diet was significant on the concentration of triglyceride level,
and the interaction effect of lysophospholipid supplementation and fat source in diet was significant on LDL in
serum lipid level of broiler chicks. The main effect of lysophospholipid supplementation was significant on the
concentration of triglyceride, and also the effect of fat source was significant on cholesterol and HDL in serum
of broiler chicks. The Interaction effects of lysophospholipid supplementation, fat source and fat level was not
significant for lactobacillus and E-coli population in ceca. The main effect of lysophospholipid supplementation
was significant increase on the lactobacillus population in ceca, and the effect of fat level in diet was significant
decrease on the E-coli population in ceca.

Conclusion It can be concluded in this study that of lysophospholipids supplementation did not have a
significant effect on performance in broiler chickens during the starter period.
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' Each of the six diets was divided into two equal portions, with 0.025% lysophospholipid added to one portion, and mixed to make 12 diets.

2 Amounts per kilogram diet: vitamin A (Trans Retinyl Acetate), 12500 International units; vitamin D3 (Cholecalciferol), 5000 International units;
vitamin E (tocopheryl acetate), 80 mg; vitamin Ks, 3.2 mg; thiamine, 3.2 mg; riboflavin, 8.6 mg; panthothenic acid, 8.6 mg; pyridoxine, 4.86 mg;

B;, Cyanocobalamin, 0.02 mg; niacin, 62.51 mg; biotin, 0.25 mg; folic acid, 2.2 mg; Antioxidant 2.5 mg. *Mineral premix supplied per kilogram
diet: Fe ,20.23 mg; Mn, 120 mg; Zn, 110 mg; Cu ,16 mg; |, 1.252mg; Se, 0.3 mg. Choline chloride, 300 mg (Vitamin and mineral supplements).
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Table 2- Effect of lysophospholipid supplementation on the performance of broilers in diets containing different levels and sources
of fat in the starter period (1-14 days of age)

o O Oy oSl O Ojs oI eSSl Shes Span (:5ile (p51p55) s bidsd ey
T) j (o5.0/p53) (o35 5) (035 p5) Feed conversion ratio
reatments A . . .

Body weight (g/b) Weight gain (g/b) Feed intake (g/b) (9/9)
"l ghndgsd ylisal gal
Emulsifier lysophosphlipid
. 32833 2059 2870 139
- 336.64 20.19 29.44 139
2 eSilie one (sl 434 030 034 001
SEM
T e
Source of fat
bow 0555 33401 21.00 2001 139
Soy oil
S5 4 33312 2093 2046 141
Tallow
50:50 byl 33033 2073 28.76 129
Soy oil +tallow (50: 50)
o eSbe Jlore sl 531 037 042 001
SEM
Yoy oy Moy
Fat diet%
15 326.11° 2043 2878 141
3 338.862 21342 2928 138
o oeSilie ene (sl 434 030 034 001
SEM

P-value

(A) lidsel 0.18 017 013 0.94
Emulsifier
(B) oz oo 087 087 050 066
Fat source
(C)or 2 2o 0.04 0.04 0.40 0.08
Fat diet %
AxB 082 082 053 009
AXC 017 016 004 088
BxC 045 046 0.78 020
AXBXC 013 012 019 044

(P<140) ditn s sine SIS (l)ls il s S e By ghls 45 51 2 el g s (slaySole P
3l o s1mlia Y5 5l ols 5 Ske )
b o oanlie YF 5l Juols (p55ke ,a
Al o oanliie Y5 5l Juols pSibio a7
b Means in each column for many effect with uncommon superscrip are significantly different (P <0.05).
Each mean is the average of 18 observations.
2Each mean is the average of 12 observations.
3Each mean is the average of 18 Observations.
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Figure 1- Interactions between lysophospholipid supplementation and dietary fat percent on broiler feed intake during 1-14 days

b Column with uncommon superscrip ars significantly different (P <0.05).

Error bars were plotted based on standard error.
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Table 3- Effect of lysophospholipid supplementation, source and level of fat in diet on morphological variables in jejunum of

broiler chick at 14 day of age

o Lo in Es) in P by 4 kS S Gos Ca)S Gos 1in E8))
Tﬁee;tments Villus height  Willie width Thickness of cover Crypt depth Villus height:

(Hm) (pm) layer (pum) (pm) crypt depth
" ghndgsd ylial gal
Emulsifier lysophosphlipi
N 839.13 16033 4744 22600 3.96
- 89433 155.11 50555 20922 438
2 eSle ene (sl 26.36 8.20 1.94 9.88 023
SEM
T e
Source of fat
by 0f9) 936.18 15833 52,66 21933 442
Soy oil
S 4 84500 15550 49.16 21883 397
Tallow
50:50 byl 826.00 15933 4516 214,64 419
Soy oil +tallow (50: 50)
Sl slore sl 3424 1004 238 1211 030
SEM
Yoy (2 oy
Fat diet%
15 812.94b 15878 46.44 21156 392
3 923767 15667 5155 22363 445
LSl Jlore sl 2744 8.20 1.94 188 024
SEM

P- value

(A) liedse 0.14 065 026 024 022
Emulsifier
(B) oz e 007 096 0.10 095 0.66
Fat source
(Closer (20 0.02 085 007 039 0.14
Fat diet %
AxB 0.18 084 0.36 008 036
AXC 033 004 0.08 068 068
BxC 027 058 098 055 092
Ax BXC 028 037 0.77 032 026

3 Means in each column for many effect with uncommon superscrip are significantly different (P <0.05).

'Each mean is the average of 18 observations.
2Each mean is the average of 12 observations.
3Each mean is the average of 18 observations.
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Figure 2- Interactions between lysophospholipid supplementation and dietary fat percent on jejunal villus width in broiler

chicks at 14 d of age
b Column with uncommon superscrip ars significantly different (P <0.05).

Error bars were plotted based on standard error.
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Table 4- Effect of lysophospholipid supplementation, source and level of fat in diet on serum lipid composition in broiler chicks at

14 day of age
o Lo syl Jo s’ Yo JBe b pfigmend  Omb JB b 0eSg e
Treatments Triglyceride (mg/dl) Cholesterol HDL LDL
(mg/dl) (mg/dl) (mg/dl)
"o ghudys) pladgel
Emulsifier lysophosphlipid
+ 85.17° 153.89 79.22 62.94
- 111.392 161.39 76.05 57.66
Lol Jlne sl 7,60 873 487 544
SEM
T e
Source of fat
bow 0555 98.25 172672 90.75° 6225
Soy oil
<55 4 9958 132.00° 62.50° 4958
Tallow
50:50 byl 97.00 168.25¢ 79.66% 69.08
Soy oil +tallow (50: 50)
o eSbe Jlore sl 9.42 1069 596 6.42
SEM
Yo oy Loy
Fat diet%
15 9244 158.67 80.11 60.05
3 104.11 156.61 75.16 60.55
b eSbe Jlore sllad 7,69 8.73 487 524
SEM
P- Value
(A) by 0.02 054 065 0.48
Emulsifier
(B) 2 &e 0.98 0.02 0.009 011
Fat source
C)orz oz 2o 029 086 048 094
Fat diet %
AxB 0.22 0.12 0.58 0.04
AxC 001 0.36 0.67 0.06
BxC 0.34 0.09 0.34 0.13
AxBxC 0.99 0.83 093 0.65

(P10 o > i ST gyl 1Bl od S jin iy syl & 5l o (sl 5 cogi o cSloeSila P
b e oaalie VA I Jols 1 S5ke 4o
At o 01nlio VY I Juols Sl "
5o oanlie VA J) Sl 5Solie a7

b Means in each column for many effect with uncommon superscrip are significantly different (P <0.05).
'Each mean is the average of 18 observations.
2Each mean is the average of 12 observations.
SEach mean is the average of 18 observations.
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Figure 3- Interaction between lysophospholipid supplementation and dietary fat percent on serum triglyceride levels in broiler chicks
at 14 d of age

&b Column with uncommon superscrip ars significantly different (P <0.05).
Error bars were plotted based on standard error.
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Figure 4- Interaction between lysophospholipid supplementation and dietary fat source on serum LDL levels of broiler chicks at 14 d
of age

abe Column with uncommon superscrip ars significantly different (P <0.05).
Error bars were plotted based on standard error.
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Table 5- Effect of lysophospholipid supplementation source and level of fat in diet on the microbial population in
broiler ceca at 14 day of age

L henligiSY o e il

ol Lactobacillus E-coli
Treatments (Log10cfu/gr) (Log10cfu/gr)
"dginndgi plial gol
Emulsifier lysophosphlipidT
+ 7.952 457
_ 7530 420
ke jlre (sllas 011 0.15
SEM
3o
¥ Source of fat
Lo O49) 7.73 441
Soy ail
LR 787 417
Tallow
50:50 byt 761 457
Soy oil +tallow (50: 50)
ke jlre (sllas 0.13 0.19
SEM
ro)._.? s Loy
Fat diet%
1.5 7.69 4672
3 7.79 4.10°
ke jlne (sllas 011 0.15
SEM

P- value

A) il 001 0.10
Emulsifier
(B) st & 042 035
Fat source
(C)b).._s s Lo yd 052 001
Fat diet %
AxB 047 031
AxC 0.24 0.96
BxC 043 0.86
AxBxC 081 017
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aMeans in each column for many effect with uncommon superscrip are significantly different (P <0.05).
'Each mean is the average of 18 observations
2Each mean is the average of 12 observations
3Each mean is the average of 18 Observations
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