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Table 1- Composition and nutrient content of the basal diet
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Diet ingredients A
& 63.94
Corn

gy 2o Y gw dllus 32.02
Soybean meal (CP 44%)

Slind el g3 1.56
Dicalcium phosphate

Sal S 0.93
Limestone

(w2 21,15) b S 0.26
Salt

s = Jis> 0.28
DL- Methionine

g0 o - 0.22
L- lysine Hydrochloride

o955 = 0.08
L-Threonine

Tl JoSo 0.25
Vitamin premix?

T e Slge JaSSo 0.25
Mineral premix?

Sl 0.12
NaHCo;

Seakid 0.05
Choline chloride

(Me253) 045 duuwlime (plawss luS
Calculated composition %

(P kST s JEAS) adplio S (5551 2876
Metabolisable Energy (kcal/kg)

Crude protein

i 0.80
Calcium

0> JB jhud 0.40
Available phosphorous

N3 1.19
Lysine

Ogee 0.59
Methionine

Ot T (peigete 0.91
Methionine + Cysteine

B3y 0.81
Threonine

O 0.32
Cysetine

g 5 270
Tryptophan

e 15.0

Sodium
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s 0.25
Chlorine .
oy 0.83
Potassium

oS 0.17
Choline

DCAD

(oYl Ske) mEq 213.76
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1 24 experimental diets were obtained from substitutes and mixed soybean oil, tallow and their mixture (50:50) to 0, 3, 6 and 9% in
basal diet with and without lysophospholipid supplementation.

2 Vitamin premix supplied per kilogram diet: vitamin A (Trans Retinyl Acetate), 12500 International units; vitamin Dj

(Cholecalciferol), 5000 International units; vitamin E (tocopheryl acetate), 80 mg; vitamin K3, 32 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,

22 mg; Antioxidant 2.5 mg.

3Mineral premix supplied per kilogram diet: Fe ,20.23 mg; Mn, 120 mg; Zn, 110 mg; Cu,16 mg; I, 1252mg; Se, 0.3 mg.
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Table 2- Analysis of main fatty acids in soybean oil and tallow (/)

‘o il 93] 7L bgwiss
Fatty acids' Isomer Tallow Soybean oil
St sl

S Cis: 0 29.29 3.79
Stearic acid
el sl Ci:0 27.34 11.54
Palmitic acid
Lauric acid 14' 3.04 0.5
Syl gl

I Cis: 1
Oleic acid 18 28.51 23.51
Stlgi) g

e Cis:2
Linoleic acid a 381 5278
Selgi) g

T Cis:3 51 6.
Linolenic acid . 05 93
SFA : UFA 60:33 16 : 84

il odlizl )90 (232 e o S5 A (S0be Sl o> Loy !
!The analyzes are derived from the average of three replicates of each source of fat used.
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Table 3- Effect of supplementation lysophospholipids on metabolizable Energy (kilocalories per kg of fat) of soybean oil,
tallow and their mixture (50:50 soybean oil and tallow) in broiler chickens (17-21 days)

kol 3! Slanlio slias A
ME (kcal/k

The main effects Number of observation (keal/kg)
JoSo
Supplementation
laadgel a0 .
Without emulsifier 72 7891
slinadgol L

2 4872
With emulsifier 7 8487
SEM 131.87
@ @ Sl
Effect of fat source
b 59, .
Soybean oil 48 9283
sy .
Tallow 48 7485
Vi 48 77990
Mixture
SEM 161.51
w2 gaw S
Effect of fat level
; 36 9060¢
6 36 8439b
’ 36 7069
SEM 161.51

[EAYINN|
p-value!

oS 1 ;
Supplement effect 0.00
@y @e Sl
Effect of fat source 0.0001
w2 gaw S |
Effect of fat level 0.000
@ g X JoSe 084
fat sourcexSupplement effect .
i g X JoSe 070
fat levelxSupplement effect .
Wy T X ae 0.5
fat levelx Effect of fat source .
iz e X o X JoSo 0.1

fat levelx fat source xSupplement effect

Gl 0055 (5,135 33905 I3 ixe oS Jilize <l 3l 4y bgsye sledl’

'Interactions were not significant, there for data have not been reported.
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Table 4- Effect of supplement lysophospholipid, source and fat replacement level on metabolizable energy (kilo calorie per kg),
digestibility of dry matter and crude fat (%) of corn-soybean meal in broiler chickens (17-21 days)
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The main effects Number of observations AME'! DM? EE3
JoSo
Supplement
Jes 72 3098 71.39 81.81
250 72 3113 71.82 79.56
SEM 10.15 0.28 1.15
O e
Effect of fat source
Lu?“’ O’é‘ﬁ) a a ab
Soybean oil 48 3164 72.72 80.36
oS 48 3062° 70.74° 76.77°
Tallow
¥ .
Lo 48 3088" 71.37° 83.70°
Mixture
SEM 12.43 0.35 1.41
D e
Fat level replacement
0 36 2888¢ 70.962 75.89°
3 36 30620 71.33% 81.78»
6 36 32132 71.982 80.19%
9 36 32572 72.172 83.512
SEM 14.34 0.86 1.63

eVl
p- value

Joa 5 270 140 340
Supplement Effect
w2 g 0001.0 0001.0 0061.0
Effect of fat source
s g S 0001.0 0170 0092.0
Effect of fat level
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! Apparent metabolizable Energy. * Digestibility of dry matter. * Digestibility of crude fat. * Mix (50:50 soybean oil and tallow).
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1- Digestibility of lipid
2- Apparent digestibility of nitrogen-corrected gross
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Table 5- Interaction of source and fat replacement level on metabolizable energy (kcal / kg), digestibility of dry matter (%) and crude
fat (%) of corn-soybean meal in broiler chickens (17-21 days)
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Effect of fat source x Fat level AME'! DM? EE?
Lgw ) £
. 0 2909 71.3 74.2
Soybean oil
Lgw ) d
3 3101¢® 72.1 81.2
Soybean oil
Lgw ) b
. 6 3263 73.1 81.4
Soybean oil
Lgw )
9 33832 74.2 85.6
Soybean oil
$S4y £
0 2865 70.4 76.6
Tallow
«sbay
3 3036° 70.2 77.7
Tallow
«sbay
6 3169bed 70.8 73.6
Tallow
«sbay
9 3179be 71.1 79.1
Tallow
bl
91.7“ 0 2889f 70.7 76.8
Mixture
bste 3 3049+ 71.6 86.6
Mixture
buls
9].m 6 3208 71.9 85.6
Mixture
Luls
91.7“ 9 3207b° 71.9 85.7
Mixture
SEM 28.69 0.70 2.82
LEAVICN]
p- value’
i e X JoSe
fat sourcexSupplement effect 0-91 0-36 0-78
w2 gaw X JoSe
fat levelxSupplement effect 0.98 046 0.37
w2 T Xy e
fat levelx Effect of fat source 0.017 0.13 0.36
27 B X e oo 0.99 0.97 0.82

fat levelx fat source xSupplement effect

{584 5 bsw 09, 07 100) ble T ol (02 e BT K28 03l s b T pdsibie LB (5551
! Apparent metabolizable Energy. * Digestibility of dry matter. * Digestibility of crude fat. * Mix (50:50 soybean oil and tallow).
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'Interactions were not significant, there for data have not been reported.
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Table 6- Amuonts of metabolizable energy of different fat sources with and without additive supplementation of
lysophospholipid estimated by regression equations (Kcal / Kg)

J“s" W & uﬁ*—“’)f P bl R2 ME
Supplement Effect of fat source Regression equation
bgw %95 . 49x +2901.y = 5465 98.0 3.8367
Soybean oil
slaadgel g SSes 2.7x +2913y =3221 850 9.6134
Tallow
. . Ll _
Without emulsifier . 4x +2911.9.y =3635 89.0 3.6547
Mixture
b &5’. y=15609.5x +2914.3 0.98 8.8523
Soybean oil
il b a4 y=3257.7x +2919.9 0.88 6.6177
Tallow
. . Ll
With emulsifier ] y=3837.6x +2920.2 0.90 6758.5
Mixture
R G 2
R-squared
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Introduction The digestion and absorption of dietary fats involve processing of insoluble triglycerides in water,

which is done by bile activity to emulsify the fats and then to hydrolyze them by lipase. Lipid digestion is not optimal,
especially in young birds and it is improved with increasing age; this is due to the low capacity of the digestive system
in the secretion of lipase and bile acids, so that the lipase function in one-day-old chickens is one percent of its activity
in 21 days of age. Emulsifiers can distribute fat droplets in the emulsion, which is required for the digestion and
absorption of fats. Lysophospholipids increase the ability of the emulsion of the fat in the diet and facilitate the
development of the chylomicron and, as a result, it increases the digestive capacity and absorption of lipids, such as
essential fatty acids and lipid soluble vitamins in the small intestine. The purpose of this study was to estimate the added
value of lysophospholipid supplement in corn-soybean diets and its added effect on metabolizable energy (ME) of
different types of fat during the growth period of broiler chicks.

Materials and methods Three hundred and fifty day-old male Ross 308 broiler chicks were obtained from a
commercial hatchery unit. First, the whole chicks were kept in the pan for up to 14 days of age and fed with standard
starter (1-10 days) and grower (11-14 days) diets. At 15 d of age, 288 chicks were divided into 144 two-part groups,
then they were transferred randomly to metabolic cages and fed with experimental diets. The trial was conducted in a
completely randomized design with factorial arrangement of two lysophospholipid (0 and 250 g/ton) levels, three fat
sources (soybean oil, tallow and their mix) and four levels of fat (0, 3, 6 and 9 % replaced in diet) with 6 replicates of 2
male birds each. Twelve experimental diets were prepared by replacing and mixing four levels of soy oil, tallow and/or
their mixture (50:50) in the basal diet. Then, each diet was divided into two equal parts; one part was mixed with 0.25
g/kg of supplemental lysophospholipid and the other one was kept intact to make 24 diets.

Results and Discussion According to the different ratio of saturated fatty acids to unsaturated fatty acids (SFA:
UFA) between tallow (33:60) and soybean oil (16:84), it is known that saturated fatty acids are less digestible in animal
fats compared with fatty acids of vegetable oils. Addition of supplemental lysophospholipid did not have any significant
effects on dietary ME, digestibility of dry matter (DM) and crude fat (CF). The interaction effect of the replacement
level and the sources of fat was significant for the ME of diet, in which the basal diet with 9 percent soybean oil
replacement had the highest ME compared to the other levels and the other fat sources. Two and three way interactions
were not significant for ME and digestibility of dietary DM and CF. No significant effect of lysophospholipids on the
digestibility of dietary nutrients using 1 and 1.5 g/kg of diet. The effects of lysophospholipids on the digestibility of
nutrients depend on factors such as the difference in the base diet, especially in ingredient, the composition and ratio of
fat in the diet and the emulsifier (lysophospholipid), which can lead to different responses. Soybean oil had the most
ME among the sources of fat. The ME of soybean oil, tallow and their mixture was determined using replacement
method to be 8367, 6134 and 6547 kcal/kg, respectively. Studies have shown that the degree of saturation, the amount
of free fatty acids, and the position of fatty acids on the glycerol basis affect utilization of fat by the bird. Possibly, the
effect of lipophospholipids on the digestibility of crude fat from diets containing tallow can complete the function of
bile salts. In normal conditions, there is little effect on high amounts of saturated fatty acids. The lysophospholipid
supplementation improved the ME of various sources of fat about 596.4 kcal/kg. The estimated added value (matrix) of
lysophospholipid supplement for ME in each kilogram of soybean oil, tallow and their mixture, were 157, 43 and 211
kcal/kg, respectively.
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Conclusion The results of this study showed that the lysophospholipid supplementation increased the ME of
supplemental fats but had no significant effect on the ME, digestibility of DM and CF in diet.
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