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Extended Abstract

Background: Starch is the primary source of energy in poultry diets. Due to having high levels
of fibers or non-starch polysaccharides, the use of carbohydrate sources in the diet can have
adverse effects on the physiology of the digestive system. Although broiler chickens’ diets are
generally corn-based, some nutrients are more abundant in wheat than in corn. However, the use
of wheat in feeding broilers is limited due to the presence of water-soluble non-starch
polysaccharides (xylans and beta-glucans) because they have an anti-nutritional role. These
wheat compounds increase the viscosity of materials in the digestive tract and reduce the
digestibility of lipid, starch, and protein, change the intestinal microbial flora, and reduce the
physiological and morphological changes (tissue properties) of the digestive tract, ultimately
leading to a decrease in bird performance. Therefore, the use of emulsifiers may lead to an
increase in the digestion of nutrients in diets containing non-starch polysaccharides.
Lysophospholipids can be mentioned among the effective phospholipid emulsifiers in the
digestion and absorption of fat in birds. Lysophospholipids are natural surfactants obtained from
the hydrolysis of phospholipids by the enzyme phospholipase A,. Lysophospholipids have a
higher capacity to form micelles; the formation of fine micelles is very important and leads to
higher absorption of fat. Therefore, the present experiment aimed to investigate the effect of
lysophospholipid and starch sources on the performance, carcass characteristics, and blood
parameters of broiler chickens.

Methods: This experiment was performed with 400 one-day-old male Ross 308 broiler
chickens in a completely randomized design with a 2x2x2 factorial arrangement, including
eight levels of two types of rations (corn and wheat), two levels of lysophospholipids (0 and
0.01%), and two levels of lecithin (0 and 1%). Five replications containing 10 birds were
assigned to each experimental treatment. During the experiment, feed intake and body weight
were measured periodically. At the end of the experiment, two birds were selected from each
replicate, and their carcass characteristics were examined after slaughter. At 21 and 42 days of
age, two chicks were selected based on the average body weight of each replicate, and blood
was drawn from their wing veins.

Results: The results of the experiment showed that the effect of the starch source (corn and
wheat) was significant on feed consumption in the final period. The feed consumption of broiler
chickens fed with a diet containing wheat increased significantly compared to a diet containing
corn in the final period (P< 0.05). Lysophospholipid addition to diets containing wheat and corn
caused an increase in weight during the growth period and a decrease in the feed conversion
ratio during the growth period and the entire period (P< 0.05). The influence of the starch
source (corn and wheat) was significant on spleen weight, with a significantly increased weight
of the spleens of broiler chickens fed with the corn diet compared to the wheat diet (P< 0.05).
The percentages of carcass and breast increased, and fat decreased in the abdominal cavity by
adding lysophospholipids to diets containing wheat and corn (P< 0.05). The interaction effects
of the diet type, lysophospholipids, and lecithin caused a significant increase in breast weight
(P< 0.05). In addition, the interaction effects of the diet type, lysophospholipids, and lecithin
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were significant on liver weight. The concentrations of glucose, cholesterol, and HDL
decreased, and uric acid concentration increased by adding lysophospholipids to diets
containing corn and wheat at the age of 21 days (P < 0.05). Moreover, adding lecithin to diets
containing corn and wheat at the age of 21 days decreased the concentrations of glucose,
cholesterol, and HDL and increased uric acid concentration (P < 0.05). At the age of 38 days,
adding lysophospholipids to the diets containing corn and wheat decreased albumin
concentration and increased the concentrations of triglyceride and VLDL (P < 0.05). However,
the albumin concentration decreased, and the concentrations of triglyceride and VLDL
increased by adding lecithin to diets containing corn and wheat (P < 0.05). Yet, the effect of
starch source (corn and wheat) and the interaction effects of the diet type, lysophospholipids,
and lecithin did not significantly affect blood chemical metabolites at the ages of 21 and 38
days.

Conclusion: The results of the present experiment showed that the use of lysophospholipids in
the diet caused a decrease in the results of the abdominal cavity and an increase in the carcass
percentage and breast weight of broiler chickens. Adding lysophospholipids to diets containing
corn and wheat reduced feed consumption during the growth period and the whole period and
increased weight during the growth period. Adding licitin also increased uric acid and
triglycerides and decreased blood glucose and cholesterol consumption in broiler chickens.
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Table 2. Effects of experimental treatments on the growth performance of broilers in different experimental periods

s
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(5755) Sigs sy () e S5 ke () 0 ol S o Trcatment
Food conversion ratio (g/g) i Feed intake (g) _ Weight gain (g) _ i
o IS e 23 P o s ) ol o S s ) ool
29 Finisher Grower Starter 9 Finisher Grower Starter 29 Finisher Grower Starter
Total YO-YA [T Ve Total Yo-YA [T Vem) Totlal Yo-YA YE-1 Ve Lol el 5 Main cffects
SSi9TA 5 ) . SSiVA ) . . SSi9TA . ) :
1384 39 S =303 138 d SS9 SS9 SS9 138 d SS9 &S 9
25-38d 11-24d 1-10d 25-38d 11-24d 1-10d 25-38d 11-24d 1-10d
1.71 1.50 229 0.90 3519.55 2050.22 1352.30 117.02 2055.85 1370.25 600.70 130.32 )3 com oy E9
1.69 1.47 2.29 0.91 3594.81 2115.86 1356.18 122.77 2122.00 1434.45 596.90 135.95 puS wheat Type of ration
0.4245 0.2716 0.9088 0.8616 0.1445 0.0622 0.8943 0.3348 0.0912 0.0523 0.8370 0.1209 P
1.72* 1.48 2452 0.92 3563.77 2094.23 1348.20 121.35 2059.10 1415.45 555.58° 133.50 0 gl ghundy s
1.67° 1.49 2.12° 0.89 3550.59 2071.86 1360.28 118.45 2118.75 1389.25 642.02* 132.77 0.1 Lysophpsphplipid
0.0291 0.6006 0.0002 0.6904 0.7951 0.5151 0.6793 0.6175 0.1262 0.4168 0.0001 0.8386 P
1.71 1.48 2.34 0.94 3533.66 2057.99 1349.35 136.32* 2064.70 1388.20 587.23 134.47 0
1.69 1.49 2.24 0.87 3580.69 2108.09 1359.13 113.47° 2113.15 1416.50 610.38 131.80 1
0.4613 0.7753 0.2082 0.2222 0.3570 0.1499 0.7377 0.0326 0.2114 0.3810 0.2155 0.4541 P
1.69 1.49 222 0.83 3509.20 2038.20 1368.60 102.40 2072.60 1370.20 623.80 124.3 0.1 Cil)‘::‘l
1.66 1.52 2.00 0.83 3494.30 2036.20 1344.60 113.50 2107.60 1342.60 673.30 137.00 0.1 Cil)‘::‘l
1.72 1.50 2.28 0.96 3554.70 2077.49 1352.20 125.00 2061.40 1381.60 595.40 130.00 0 Cil)‘::‘l
o e 151
oy - .
1.77 1.47 2.65 0.98 3520.00 2049.00 1343.80 127.00 1981.80 1386.60 510.30 131.00 0 com i XJ;:JW?}:JX oy €5
s Interaction effects of diet
1.68 1.48 2.19 0.90 3602.10 2121.50 1356.70 123.90 2141.40 1425.80 623.20 137.50 0.1 V:heat type x Lysophospholipid x
Lecithin
1.67 1.47 2.13 1.02 3596.80 2095.56 1371.20 134.00 2153.40 1418.40 647.80 132.30 0.1 \:}-:jat
1.68 1.47 2.28 0.78 3656.80 2195.18 1359.00 102.60 2177.20 1488.40 599.10 135.40 0 \:}-:it
1.74 1.46 2.59 0.94 3523.60 2055.20 1337.80 130.60 2016.00 1405.20 517.50 138.60 0.1 \:}-:it
0.9240 0.4521 0.4816 0.9088 0.5951 0.5429 0.6606 0.2526 0.7023 0.4013 0.7009 0.1449 p
0.2758 0.2582 0.4881 0.4225 12.6145 10.3635 9.5650 4.2643 10.9606 10.0369 7.6116 3.3411 SEM

a-b: Means with different alphabet in columns differ significantly (P<0.05).
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Table 3. Effects of experimental treatments on carcass characteristics of broilers at 38 days of age (% of body weight)

o i B o 2R )
Uoge 8 Jbb =l b O_hi““’ (oS A UJ_‘) asy Main effects Lol <l
Bursa of Spleen Liver Heart Gizzard  Abdominal Breast Thigh Carcass
Fabricius Fat pad
0.40 0.15% 3.35 0.83 2.08 2.08 39.83 30.25 65.25 corn &) oy
> &9
0.30 0.12° 333 0.81 3.8 1.82 40.07 2973 66.21 Wwheat p.5 Type of ration
0.3180 0.0414  0.8162  0.5350  0.1890 0.1547 0.7045  0.3108  0.0860 P
0.31 0.14 3.27 0.85 3.15 2.33% 39.07° 30.30 64.77° 0 KWPEIEISN]
0.1 Lysophosphoplipid
0.42 0.13 3.41 0.79 2.20 1.57° 40.83* 29.83 66.68%
P
0.3238 0.8323  0.2529  0.0665  0.2946 0.0002 0.0076  0.2346  0.0013
0.31 0.13 3.34 0.83 3.09 2.06 40.50 29.77 66.12 0 i
1 Lecithin
0.40 0.14 3.34 0.81 2.26 1.84 19.40 30.21 65.34
P
0.3212 0.7321  0.9779  0.5913  0.3604 0.2298 0.0861  0.3977  0.1602
0.32 0.75 2.23 0.82 2.12 1.66 39.54° 30.49 65.67 0.1 C:;;
0.33 0.13 3.10 0.75 1.95 1.27 41.20° 29.00 68.62 0.1 C:;;
0.32 0.14 3.32 0.81 2.13 2.87 39.39° 30.07 62.68 0 = Jaze il 51
O wadgiudgi X oy g9
0.31 0.15 3.76 0.94 2.10 2.52 39.20° 31.44 64.04 0 C:;;
5 Interaction effects of
0.31 0.11 3.47 0.81 2.22 1.49 41.37° 29.87 66.39 0.1 v:heat diet type rationx
5 Lysophospholipid x
0.30 0.13 3.29 0.79 2.50 1.87 41.21° 29.46 66.08 0.1 v:heat Lecithin
0.30 0.13 3.33 0.81 2.57 1.34 37.31¢ 30.84 66.63 0 pis
wheat
0.31 0.13 3.22 0.84 2.82 2.58 40.38®  29.20 65.75 0.1 \;I:;it
0.3282 0.2364 0.2847 0.2025  0.4361 0.2646 0.0481  0.0685  0.6380 p
1.3532 0.1850  0.6010  0.3086 1.6828 0.7546 1.3987  1.2653 1.3090 SEM

(P < +[+0) %) (g)ld size &bl gy alisee gy (gl (sl 1 SSlo ¢ygiw s ) Ab
a-b: Means with different letters in columns differ significantly (P < 0.05).
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Table 4. Effects of experimental treatments on concentrations of blood parameters (mg/dl) in broilers at

21 days of age

B B " gl
L plS 65 Josls’ S5 eyl 19 Main effects Lol o3
VLDL LDL HDL Triglycerides ~ Cholesterol ~ Glucose  Albumin }1{;13 ain effects ol ol
11.65 57.60  63.58 5825 132.83 23241 2.13 5.00 comn o5 ]
op &9
1093 5987  61.85 54.66 132.16 232.16 2.14 5.33 wheat piS Type of ration
0.6735  0.7559  63.12 0.6735 0.9744 0.9467  0.9457 0.5145 P
1195 6198  66.65° 59.75 140.58° 238.91° 2.05 4.50b 0 .
Sdsiudord
1063  59.49  58.78b 53.16 12491°  22566° 221 5.83a 0.1 Lysophospholipid
0.4419  0.3806  0.0403 0.4419 0.0073 0.0024 02073 0.0169 P
1363 5870 67.16° 63.16 138.50° 236.66° 2.15 4.08° 0 R
1095 5877 5827 59.75 127.00° 227.91° 2.11 6.25° 1 Lecithin
0.1276  0.9916  0.0226 0.1276 0.0387 0.0302  0.7340 0.0005 P
1090  57.11  54.42 39.00 119.30 218.30 2.10 6.00 1 01 C‘;;T’l
1326 4920  64.54 60.00 123.00 235.00 2.30 4.00 0 0.1 C‘;;T’l
1150  63.87  56.66 59.00 132.30 237.00 2.20 6.66 1 0 =2 e ot
corn X oy g5 lize ol
1340 6423  68.71 61.60 146.70 239.30 1.93 433 0 0 =2 O] Xl gindss)
corn Interaction effects of
1153 6100 59.80 48.67 130.30 219.30 223 6.33 T B diet type x
wheat Lysophospholipid x
11.93 58.68  56.39 59.67 127.00 230.00 223 6.00 0 0.1 pS Lecithin
wheat
1.0 53.13 6220 53.33 126.00 237.00 1.93 5.00 1 0 pS
wheat
1.60 6670  67.04 58.00 147.30 232.00 2.16 4.50 0 01 ‘;;“; .
0.7610  0.9016  0.9066 0.0761 0.8471 0.5493 0.1657 0.7432 P
20223 4.1974  2.9341 4.5221 3.5360 3.0015 0.5432 1.1066 SEM

(P <+1+0) 355 (gyls simo d)u Sglds Caliseo Bgyn (glyly sl uSlio ¢ ygins po (> P
a-b: Means with different letters in columns differ significantly (P < 0.05).
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Table 5. Effects of experimental treatments on concentrations of blood parameters (mg/dl) in broilers at 38 days of

age
VLDL  LDL  HDL Sl Jgpiels S5 s S yglie] Main effects Lol ol
Triglycerides Cholesterol Glucose Albumin Uric acid
8.51 7158 6281 42.58 142.91 216.41 2.40 433 corm <)) op £y
7.10 60.59  63.62 35.50 135.41 212.86 2.56 3.05 wheat p15 Type of ration
0.0584  0.0998  0.8155 0.0584 0.0746 0.6376 0.0794 0.1937 b
6.65° 6435  61.62 34.25b 133.83 209.50 2.41 4.50 0 S giudg )
8.76" 66.92  64.81 43330 140.50 219.75 2.55 491 0.1 Lysophospholipid
0.0140  0.7112  0.3665 0.0140 0.2593 0.1885 0.1535 0.4916 g
695  67.60  61.69 34.75° 136.25 219.16 2.60° 491 -0 i
8.66 63.67  64.74 43330 137.08 210.08 2.26° 4.50 1 Lecithin
0.0251  0.5721  0.3874 0.0251 0.9004 0.2412 0.0185 0.4619 P
8.27 57.65  67.76 4133 137.66 225.67 226 4.00 1 01 =2
com
6.85 76.02  32.18 3235 144.66 226.75 2.43 4.66 0o 01 =2
com
s Dlize @l 31
8.00 76.80  64.87 40.02 149.35 206.32 2.20 4.00 10 = .
corn X op> £y
7.22 7520  59.44 36.67 139.57 209.35 2.70 4.50 0 0 ©)? Xl ghundy)
corn o
8.01 70.41 65.26 42.01 144.58 210.00 2.75 4.63 1 01 ¥ Interaction effects
wheat of diet type x
7.35 63.62  64.01 36.64 138.00 216.67 2.76 5.33 0 o1 f*  Lysophospholipid
wheat x Lecithin
6.10 5725  61.05 3221 129.32 210.33 234 522 1 0 ps
wheat
6.67 6524  64.13 33.32 131.21 22433 2.46 4.00 0 0.1 f"}?‘f .
wheal
04403 02705  0.6106 0.4403 0.1887 0.6532 0.4646 0.1937 p
1.3047  4.0839  2.8968 2.9175 4.0063 42754 0.4668 1.1623 SEM

.(P < '/'b) 2,0 d)b&’“’ J)LJ g5 Caliee Cdgy> sl lelz’u...i)luo (g oy a-b
a-b: Means with different letters in columns differ significantly (P < 0.05).
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