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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.

Keywords: Lecitin, Non-starch carbohydrates, Starch digestibility, Uric acid

How to Cite This Article: Nasiri, K., Kazemifard, M., Rezaei, M., Yousefi, S. & Chashnidel, Y. (2025). Effects of
Additive Lysophospholipids and Starch Sources on Performance, Carass Characteristics, and Blood Parameters of
Broiler Chickens. Res Anim Prod, 16(4), 74-85. DOI: 10.61882/rap.2025.1506



http://dx.doi.org/10.61882/rap.2025.1506
http://rap.sanru.ac.ir/article-1-1506-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-21 ]

[ DOI: 10.61882/rap.2025.1506 |

5

\4 VEF /¥ ojlouis [pmd 3l Jlo (ool Slides (sla yimgss
Sl b e 5 (55,5l pole s>

(sl ¥ SlaSg 0 )Slas g2 sl o g Syl 39381 55
g5 (Shdxga 3 (Fgs

TJJWB‘G)‘J{Qi W%W&réw))W;b)éu«Blsmndew

Olrl il il (b @lio 9 (55 psliS pole oKl gl 4385 (6385 (ggmtily -
Olrl il il (b @lio 9 (553l pole oKy (ol pole 09 )il ¥
Ol il il (rb @lio 9 (555l pole oSl ool ple 095 eolil ¥
(so.yousefi88@gmail.com :_Jggume odiuwg5) ¢yl «gylw gl (rub mlio 5 (55)5liS pole oKl ¢ gol> pole 09,5 ojbokunl —F

VEFLONNY by gl VEF/FIY sl G VEYNVYNA scdl s fo )b
A LY aoxio

bguuo 805

b G5 Yl sk il e oy 3 ldmsS alio ) oslitl cusl b ooy )3 g5yl ads) quio Aol (BB g dene
G Ul 3 il lgas (2355 (sladgr 0p 4251 DI IS5 olSed Gigdpaied g SISl e (slatalii i slan Slul
spas b bsS sladses 445 ) puiS l edlitl grg cpl LSy demg yd b dwslie 3 o5 leld e 4 paS 3 (gisedlse
13 g0 4568y A5 LS 5 cpl s Sl 05 Lt |y ol g1 (S8l 5 asdl) W1 3 Jglowo (sliiolds et (slatySlo il
9 Siglnied Sl ooy i 1) 039y (p9)Sum jold WIS o o5 1) (g 9wl e pdn CebB ia e GRS )l ol
@ bl pdgel Sl odlistul Cusl (Sae cnl p L gl o 08y 3)Shes (EaS 4 yxie Lol g idlS oo (B))5S ol (Bl Clis) (Sojglsd)ge
P el pa p S hudsind Gl ool dlox I 9 e slanelis j lad ) Slo ol ooy )3 (sikedlge i 138
Cusdts A Sldghd 3l g didgied s)an & din (el SIS g lasdsiudgid )5 o3l ddsiudosd 4 lgie (BN
9y ol 3l 9o 2 PV Qo e 5 Sl mre sl o) Jue JSE5 S0 e S5 sl 65Vl Cudil Wnindgindo ) bl e
b bl (deS g (Job (sladorinl b g 4Y (la Shy o Slas bl glio g edgiundyid jU )y Baa b pob Giulej]

ol VXY 5516 g, b (35l SelS 2 B 13 YA ol (6,15 iy 5 039y s dnad Fov ol b e}l ol W yiig 5 Dlgo
(oalojl oy a4y b il (1053 ) 5 yio) (rsted w93 5 (80)> <) 5 ko) dasindyid o 93 (pAS D)D) oy g5 90 o Cudn
dsloeo e s 5 550l dloygd st (ig il (Bpas ST Sialoil 09 b il polatsl ey aak Ve (g5l 1S5
Ak 55 55 (33 VA 5 VY laj) 3 54 ooy pr otV (sla Sy S g 5 SRSl S5 50 1 0y adad 93 sleg] 093 ol 3 5
28 ol )l JU slasyg 5l 65 93 So3 laatinl b () sl g CBEIISS 2 5l o (g bawgie (olul a2 g2

Shygd Gpae 45 gygbds g1 o me Sbb 0,93 3 Shigd s p (PS5 ©)3) atwlis gie Wl &5 Wb olis Liolojl ls (adl
@ dendghudgid (139581 (P < o/ 0) bl (g)ladne SR SLL 0)93 3 033 (S9l 0y b Cand pAIS (9l 02 b 01D (DS (sladzgr
i 5 cmimed (P < +1+0) 05 093 JS g 455 0)93 > ST iy S 5 835 0393 )3 (39 el e 33 9 A5 (gols Loy
Sab oy 4 Cud ©)3 gl 0y b 0ada S (2395 Gladrgr Jb (g S5y 392 ogine Jib (g (iSShe (A5 9 ©)3) el
oSB 0y oy g OhlE] e g 4BV 003 )3 5 pAS ol oy 4 dudgiudy i) (3938 b (P < T0) il g )lsne GG puS
&5 Jlite Sl oren (P < +/+0) A din (g Jlosine Gl carge Omted 9 Suddgiudgid o g5 Jlie Il (P < /00) il als
DRl cam (S39) YA 5 VY st 3 P8 9 053 (gl (slmoy & dndgindyfd (2938 oy i giae 5T (059 g2 O] g ddgindyid o
@ Ot (39381 cmizen (P < +/+0) 48 VLDL g % yealS 6 5 oS gl dwl glacdale: (ol38l 9 HDL g (el (Jo s 55l saclale
«Sopgl dwl slackle lidl s HDL 5 Jopuls S0l lackile jialS coge (Sig) YA 9 V) (i )3 paS 5 0 (g9l slaoye
2 S Sl il g dadgindoid 0y g9 Jlite Sl g (PS5 ©))) Al gte K0 Byb (P < +/00) A3 VIDL 5 % p0dS g5
Bl (S YA 9 VY 5 098 lerd glacdsibie

5 A8Y 1o Gl 5 oSS 0y (2 L s pAS g5l 0y ) Sdpudyid | edlil &5 W00 Gl ol iales] gl 36 S ARG
85988y 099 1 Shs hdcays (il cage puS 5 @) (g5l ooy @ ddsiudsid (9953 pren S (2355 ladrgr Al 0
9 S8 slachle alf 5 b Sy g Soygl el Slackle Ll cow i (938 oMot 03,5 055 09,3 53 G Gl 5 09
A (g ladag ) (o JoyiadS

i Gl Slyimgy S ol it Sl (S ol 1 g0lS W03y

s, Slo L L U (Lehman et al, 2007) dodRo
Slao gads Jolis g cunl S 03l S (NSP) (glanwlis a5l ] jado (slaoye 3 (655 adgl muie dtwlis

2l g oS ol il pde L6 8 LS 1, S5l w8 b ear ol ples S
Hilton ez al., ) ¢l o) 13 odomn slacs lang ) o—ab (Svihus, 2011) sloas LS5 S48 slassly
a0y 0 Shawe S slie jl eoliwl &5 (1983 3 oSO Mol LAl 55T ey sdes jeboay atwliss
eyl L S oY sl pidly claa gyt 48 95 o0 plol pys5555 9 pgsogid
Oy olSd (G595 o egu S Nlg oo el S e w35 Syshial g kel 3 1) (VW) (o joSlS


https://orcid.org/0009-0004-1703-0916
http://dx.doi.org/10.61882/rap.2025.1506
http://rap.sanru.ac.ir/article-1-1506-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-21 ]

[ DOI: 10.61882/rap.2025.1506 |

B il il 5 (g e (LS sgate 8 (B deze (g pai pgtlS

vy S sl g a3 la Shy o Shes p atlis wlie g ddsiudid (3938l b

) WJ 039}'9‘ 9 Q)S LS91> Al 0> =)

Sadgudoid (938 b 0 gyl oy Y (oY)
(V) desdshundysd (9381 b )5 sl 0y =¥ (1Y)
(Loyd o) puiS (gols dald 0y —0 (duoyd V) Cpiiend o
PSSl oy —F i 9 dmdsiudoid (199381 (o
S9b oy =V oy V) otd 29381 b (a0 ¥)
o3> A 5 (i N) deadshndyid (9381 L (30 Y4) puS
5 (A1) ddshudgrd (3938 b (303 Y+) paS (5l
2 easdil) lelast 5l dolejl (lao s (1o )d V) (peiand
alsyo dw VA ol )b g (1055 drex sloinl,
bl {(Sey WYF) 2y (Sie) Ve b SS) njlel]
8 azgx jlasl 5 olil jsboay 5 ans (Ss) YA-YO)
9 0% 0j9 oRIBl e ((shy9y 0)93 Job 5> A 03l
5 SxSojlul loygy Cjgod Sl p SThgs B
S Shy ap Glp A8 dmbre e Jas cups
b drge addad 93 ((S59) YA) 2yg 009> ObL > 43
bl il ly 24 S35 SN 0jy oke
oSb oy (2 9 Oy g Oligl NS IS g (i
(o @SB il g 0k Gjg ey ©jgen
Cygods gyl g 9 Job (b WS (S
» (Swain et al., 2000) 845 by adY g 5l (sho)d
S b Sl xS0 Uagn 0193 Si9) YA 9 VY slajy)
Bl Ojpot (cdilojl aly o ey adad 9> L
(S 5515 ol gl slaclale s plox
(Vb Jsge 0j9 b oBgnsed) HDL 5 % pulSio
i o Logare laces Sl odlizal b ogsppm
(Bar et al, 1982) sui (gySojlul (g yiogidgiSom!
VLDL 5 (ol (Js8dse 139 b (nSg0 9d) LDL il
Friedewald et al., ) us 3)5lp 5 Joo,d 3l oolawl b

(1972

VLDL=TG/5

LDL=Cholesterol (HDL + VLDL)

N3dle s GLM a4 5l edlaiwl b bodly oo ¢« j00

5 cé)S plbxl (SAS, 2002) ) a5ws SAS (gLl

S glaeh sz el b bgSile awlis

Jde i plosl +/+0 s sxe pdaw 43 (Duncan, 1995)

(V) dasly pgots talojl cnl )3 o3lisl 5,90 )b (g )lel
»

Yijklzp+Ai+Bj+Cj+(AB)ij+(AC)ik+(BC)jk+(ABC)ijy

KHEijkl (")

Bj w0y 45 1AL (ko i 0dalie ja Hlde Yk

B3l (AB)] ot gdaw ] cndgindyid odaw
5 o> &9 Jlite S (AC)K wpdsiudyid 5 0y g9
e g dedsiaderd Jlite S (BOJK ptand

ped g dpdshudysd e g9 it 51 (ABC)ijk
RUVVINEY wauLoﬂ slas gk

@ by Loges (2855 (loasgs 05 4251 5)JIS
2 E5N38 Olise e paiS ) (350 dlge (S Lol o
2 paS leola il ey (pl byl D39 )3 b dunlio
s s, Blogly joas Jds 4 (b5 g 445
39a5cn (LSSt 5 Lo 3Ulj) ol 55 Jgbeo (il
A8 wluS g ol asb glasis oo (i dly; cul
9 &) o0 LJ“")_Q] I) U")‘?j oKwd 2 .519_9 M)9§4w9
298 S (o oS g 9 Al e wdn CLB
9 o5 8 Olsd Sl 0l )i ) 039) (9,5
(il 5 42215 o 515 oS0 (8L li) (Sojlsisge
Basbacioglu et ) 8g b 0 0k y 3 Sl jialS 4y o
Lo 8 cudgol 51 oolitwl cusl (S ¢l o L L(al, 2010
alon jlg b e sl wlis , 8 glany 8w b
P A man g See Shadgind (bl sl
o gdndgid 058 o)Ll edgindsd 4 (g (BN
KWWY W PSR U 3‘1 4SS Siws anb L;La,ul::{l_é)y
Jones et al., ) Al o cowdds A jldstwd o 3l lowgs
N U e (S 5o dudsindssd (1992
Sl S ol s I Sy o8 cglas ) b sl ansl
L i dam 9 45l (g Cewgdo] Shy oy
(Zhang et al, 2011) a8 oy, 8y b oS5
Al e S5 (sl 5Vl bl oo
ALl a yomie g sl oo s oy e S5
baodst wdgsd (Reynier ef al, 1986) 59d o iy
Bgdise (slodgy slash wilo (Joho sladY s oo
Iy slid ulgp sl JUlS U Sg Yol Lilial b g
iodst wdgsd (Maingret ef al., 2000) ssnd o yuss
A5 43 g dmd o il il 1) olie J8le ojlul g olas
Jsborliti (oye 13 1 JoSIgns Slo youe &5 el o
cuw 8 g 5l 93 o (Lundbak ef al., 2010) xgi oo
U peadlS” sl g disle S5 58" lyd 51 ¢sdne lge Uil
S gdien o Bloid psren )it g odem Sl
(Boontiam et al., 2017) s )l o 1) b5 sloas s
9 dedgindoid ;U (p plalail ol Gl 2l 5l e

el (bgS sbargr (Jo>

) By 93190
b A fyesh plel ©jge GBS
M g pb pyle auSisly Sladss £, 55 Solay Mol
o1 15 ol 6yl s glin 5 (5ol pole ol
pgots VoA (pl) ()5 g g d2gn asad oo
ashad Vo o 1SS A Dl b islejl Hlow cudin 4y 8ol
ol g s ol olansl ileil asly g3 sxip
2)90 Sedgindyid g el oy Jalo aw Sl ilej]

Sl cwipa Lhlejl clales e85 5 )y


http://dx.doi.org/10.61882/rap.2025.1506
http://rap.sanru.ac.ir/article-1-1506-fa.html

YA VEF /¥ o)l [pmd 3l Jlo (ools Slides sla yings

(o2 ciliseo (slaoygd )3 ialejl (slo oy (ohond S5 g 2l =V gz
Table 1. Components and chemical compositions of experimental diets in different periods (%)

(S39,Y0-YA) Sy (539 W=YY) 43, (5395 )7V +) el
Finisher diet (Days 25-38) Grower diet (Days 11-24) Staeter diet (Days 1-10)

(Corn) > (Wheat) pu5 (Corn) &3 (Wheat) pu5 (Corn) &) (V;}fat) Feedstuff (%) (1o)5) (ST)ss oalo
- 30 - 30 - 30 (Wheat) pu5
58.42 30.36 53.02 25.03 51.63 23.64 (Corn) &)
33.30 30.37 38.59 35.61 37.64 34.62 (Soybean meal) 7¥¥ L g alloxs
- - - - 3 3 (gluten) (ysls

4.33 5.32 4.14 5.02 242 3.40 (Soybean 0il) Lgw (49,

0.2 0.2 0.2 0.2 0.2 0.2 (Sodium bicarbonate) g @by,
1.28 1.26 1.56 1.54 1.95 1.93 (Dicalcium phosphate) claws wudS 6>
0.29 0.27 0.28 0.27 0.28 0.27 (Sodium chloride) pleb> Ko

0.68 0.69 0.75 0.75 1.13 1.14 (Calcium carbonate) gl <y S’

0.5 0.5 0.5 0.5 0.5 0.5 (Vitamin supplement) ! ssbsg JoSo

0.5 0.5 0.5 0.5 0.5 0.5 (Mineral supplement) ? jixe JoSeo
0.34 0.32 0.35 0.34 0.39 0.37 (DL-Methionine) ygee— I -5

0.24 0.29 0.21 0.26 0.4 0.45 (L-Lysine hydrochloride) y1,I5'g)a0 oy 50— !
0.08 0.1 0.08 0.10 0.14 0.16 (L-Threonine) ;¢ 5—J!

(Chemical analysis) _;less bS5

3114 3114 3017 3017 2900 2900 ( Metabolisable energy) (Kcal/kg) wudgilio LB (555!
18.97 18.97 20.92 20.92 2238 22.38 Crude protein (%) (%) p& (g

7.02 7.39 6.46 6.72 4.85 5.22 Ether extract (%) (%) p& 2

3.61 351 3.89 3.79 3.82 3.72 Crude fiber (%) (%) pb ,ud

0.36 0.36 0.75 0.75 0.49 0.49 Available phosphorus (%)(%) > b
0.65 0.65 0.42 0.42 0.98 098 Calcium (%) (%) el

Y K eebig §llodlipn aslg Yo D3 uoliyg ¢ lladlipo d5lg WY B poling ¢ Modlopn dolg VYoo v A ol g to0iiS ol 0y p)SskS jo 3 dinelig J&‘
il 1T G 15 e | S5 e .5 e oy 15 o AF+ IS S 15 e 1Y B sy 5 e B sy 5
‘L)bl fp)fuif,o AN ‘u.ﬁ}g‘f“{y\ f‘D)SL_;L:A oY (P%llw f,n)fé:s Voo x)...i...c f,n)fL;L:.e Voo oo flﬁ;‘}ﬂﬁ A\RaY b..\“fu...ab 0> P;}L.S)m)) (e JcSw"
PS5 ke O

1- vitamin supplement per kilogram of the supplier's die: vitamin A, 10,000 IU; vitamin E, 121 IU; vitamin D3, 2,300 IU; vitamin k, 2 mg; vitamin B,

[ Downloaded from rap.sanru.ac.ir on 2026-02-21 ]

[ DOI: 10.61882/rap.2025.1506 |

4 mg; vitamin B2, 0/02 mg; cholin choloride, 840 mg; riboflavin, 4 mg; folic acid, 1 mg; biotin, 0,03 mg.
2- mineral supplements per kilogram of the supplier's diet: iodine, 3 mg; copper, 4 mg; manganese, 60 mg; selenite, 0.1mg; Ethoxy quin, 0.125mg;

ferrous, 50 mg.

Shey e 2 dadgindyid Spae U pie 3)50
@l )b chlhe (e it (glaoygy 3 (Bpan
Reynier et al., 1986; ) puiw @b Lyl il
9938l 53,5 sle & 1) clas (Soilbi ef al, 2021
S g (G55 sldrgr ope & dndsiudspd
ol oo il A5 Shss s ey 5 0iy Ui
loded yito Gomdsal lp dedgindg ) (QUly 4 Loy
oleaily b &5 a3l So S (lajord SS9 (2l 0y
@ Cwl (See @l (pl Ngd e Ll g bawgs YL
ol 4z STl g el 5 )5 5l culled pas cle
S cdld il 4 by ye sl (See (S 0)93 53 (09
dipdgol b pidn JB (0> gaw (Il 4 oxie o5 030
b wlasly oyl y5 (Guerreiro ef al., 2011) 305 0 A
Sin MBSl s By SosS 039, 45 258 0yl
O 4 hbioo GBI (Bras Sh g 090 @l
i3l L L 8 sdgal 2938 e ) sl (S >
L aaly ;o .(Reynier ef al., 1986) Lgd o> iy (o
o9 Soe Jl S ol SIS b gl JoSo
LS g s ladeg> o Gy oRlPl 2 ol Spas
oS didgol JoSa I glaalllan 5 o Jlto (gl Aitn
ilisee glio an bl (0dsS Jslindgsd Josa)
95 s (o (22 9 Lgw 09y ) (2
P2 S 10) 5dS Jeaslandgnd JeSe 5 ad )y
092 » ) S ladrgr b Gy sl (p)SokS
Sl 5ol wan cobl ol U 4 a2 b o)l

gyl &S Wb gl (Y Joen) oSl s

Sbb o) Shes Spas p (puS5 5 ©)3) wulis
55 Sy Shgd Brae oS (Gpsba o9 0 dne
5D Sy Sol> oy 4 Cowd pAS (gl 04 b ol sy
09380 (P < f+0) sy gyl sxe Liali8l (SLL 6yed
ORI G )3 9 pAS (g5l (slroyr 4 Alshudes)
L) 0)93 3 Shygd hadcaps (il 5 05) 0553 )3 0
ooy & ot (19331 (P < +/40) A 0)93 JS 4
0)93 p Shgd Bpae (il cage pAS 5 ©)d (b
wp> gy Jlie clgl (P< ofed) wb o opjled
A2 Jd gme (63 Sas Slao y pid g Audgruds
ol oy 0 jiin Shes Bpas Js! LY
Ojs s Gl @ ol @il paS & cul gl puS
xSl Blol X3 e I )b @) a4 s
S OB eyt glo paS 3 dgrge glaulis
Engberg et al., ) 39 0 08y bawgs (] 13 2350 (55!
slrods, u"] oo ) oy, Slo s opl s > L .(2004
Kell et al., .}Qiuﬁ S99 4 (595w Slgize dndsg>
i 3 el Jlos i8IS & pria bl ol (1993
ls g pad axi  (Crouch et al, 1997) ouds
OBl 4 e & Ml oo GRS (22 9 (T el
JoSe &5 008 Jasuie ladlae 0 b 0 3, Ses
S5 sz ShE Bras p 680 pbdsal
1 ol Lilejl b b &S (Zhang et al., 2010) culy


http://dx.doi.org/10.61882/rap.2025.1506
http://rap.sanru.ac.ir/article-1-1506-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-21 ]

[ DOI: 10.61882/rap.2025.1506 |

> 8l iy 5 (g e (o) hpate )8 (bl dese (s pai ptlS
va S sl g a3 la Shy o Shes p atlis wlie g ddsiudid (3938l b

Obg}él L@yl (gals oy po OT S g Jals
39l p 4ald pAST (5l 0y 5 Ctend (g g Sepdghind )
(Hu et al,, 2019) J& ml b b il wls .0us
s Ol Gl B dgel ) oolatul cote BT &
Sb callas waly (B)I55 1) oS dbgore ol 0 psd
Candy 290 B2k 5l pBoalgal JoSo o dusy 0 Jaiay
DR e (5)908 o Sl g ()2 Gl g an
Oliee ials a3 9 A8 j0 Oy sl cile aulys
5 +/+0) golaw ) dndshudeid Sede G (2 2B
eSbiny ey gl cage (M N
(Zhao et al, 2017) ab YA joy > boS sladses
Loyd Ve e > ddgdudeid JoSo (13938l conizen
SreS oSBay Mo) G SbgS slbdg> oy &
I S AT
O% P pae S o pbedyel S ol
Caw &S dau |y dae 3 gy 033 9 inlidl )
g e Cuas 9% 3 eSSy wop w‘h‘f

i oy Gl 4 oie & i sl oieg
3 UP-\M‘ Slhgwy S9) p x> & 9800 S
N 0938 coymimen 5,105 o ),,,L» oS digel il
ey Gl 1y e oy Cadlys dedsiudold ao)
yols lejl b gl a5 (Boontiam et al., 2017)
Lol

x4 ddgindgs) o3l b oS il
2 halejl sloog)S 3 S BSms (DS (sladngx
0,55 sdalie b g o) civw (1 AdY o35k 3)90
5 YI0) g6y (womw (midgid (Zampiga et al., 2016)
Y0 3 1y (555 cladagn 3 oS (a2 o (10 0
«pl poogMe (Raju et al, 2011) sby zalS Sjs,
g [l X0 [Y L BNy 4l &S Wb h)lS
Sin ¥V 2L eSS e Loy pledgel doyd o/ FD
Boys dop [0 4l S b ab Lials
GRIB ) oy g dew (2 Lopd pBdgel b osd JoSe
B Blo o B dgel &S amd o Ui aes (ol b
el g Bl ) (oS5 2 g GRIFI G 3 1) s
398 SMae CusS g dhas 2 o wgwy Ol e
Sy cwl (Ses wolite gl J(Zang et al, 2017)
ol b g oy )3 o LS g b el Bpae sl
8l ()95 0193 Jsbo 53 S ges Gloj 3 0k (pw
0l i ladse Wb cdllas pwils Gilejl ol b oS
“jgSuns Ol (NSP(g5ls) s> Bpae JlI 5 oS
Lol Js 4 s cdl il byl owd clgine
1 Job o il g asY ol ¢ bpms STps ials
(Wang et al., 2016)

UBISF oliie (Zhang ef al., 2010) Lisk deu oy
a3 (gds dlge Lls g STygd Bpns oS WS
PRS2 pS o /Be b /YO o b oddads deS
oo [(Melegry et al., 2010) cal )38l yiuds s
@i g OFg)) 2 it rie aw Ol L))
2 dmdshedod (33938 Lo o b (e 89y 9 Sl
» LSW i ol waf d‘-‘b‘b? 3 Sdes

» .(Zhang et al., 2011) AW oJ.mLM u.).)LCI 0)53 )3
90 cge bgw Cpiand opd ¥l oolitul 5 isles]
sbir » @l hidcurs e s 0is 38!
oo il oolaol (Attia ef al, 2009) ss S50
4 e o g &5 B o oS Jiasliudysd
95 saag njll o) 3 (ol has copl dene
oy oyl cpdise dalllas > (Zhang ef al., 2010) i
JoSo 5l oolatal il cou i) ope p glE s
clygl (Zhang et al, 2016) 8,5 ;1,8 (6B sl
PSP g b oy 4 pbadsel JoSo (938] Cuto
G e Sldlas > S| fascops dge
odlasiwl «pols ddllas ,> (Emmert ef al., 1996) wlosds
Ol carge 0)9> JS g Ay 0)93 ) andedudyid
0,90 ;0 bl 09)3 A Cuws Shyes hadcu s Lials
CoblB ey wilg o pel cpl 30,8 SLL 090 o Oﬁ)’m
& G B Jue & (piwgn > bl O lasl a8
@l e 3 gegada gl pd o el
Y b S
5! L;J..o)a) Y s She p Hwlesl slajles 15U
odd ooy L ¥ Jodo o beS glads s (05 (59
Jobo iy p (paS 9 @) amelis e bl
S sy Job iy Sepsba g b e
pAS (sols oy A G ) Sol> oy b ol sy
o9l b (P ) cab gbame LWl
5 4dY doyd 0D 5 pAS (gol> Sloy> 4 dplghudysd
(P <+[+0) cdly jinlS oS oy oy 5 (a3l diw
PO g S gl sleeye A Gsd (2958
‘o)..> &9_3 J;Lom Ql)'}'l Do )bu.:u a5y du§p9

u°5)9‘ Lo (Ojs O pied .(P </ 6)) L545 A
9 & gl ey > e ok 5 dudstuds
9 Oted 9 dedghndo il (13953 L pAST (5ol 0y g PSS
%Rl b Sy oy g ald Sy oy ol S
Omed LS00 sdalde Cped (ol g b ddsiudss
AS (s p Oneed 9 dapdotndgid oy g blite ol
0)5 oy ) LS 39 O yds .(P <~/~&) RVAPY )bulu


http://dx.doi.org/10.61882/rap.2025.1506
http://rap.sanru.ac.ir/article-1-1506-fa.html

oivlej] Ciliseo (slaoygd 1 1deS (sladrgr 3Slas  otalojl sloless 3B Y Jgix
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) Feed intake (g) Weight gain (g) i
S ) o3t St ) ol St Ay okl
0> IS Finisher Grower Starter o IS Finisher Grower Starter 09 JS 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 . ) . SSiVA ) . . SSi9TA . ) :
1384 <39 39 39 138 d 39 39 39 138 d <39 <39 39
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 1 0.1 ;:_‘:]
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 0.1 ;:_‘:]
1.72 1.50 2.28 0.96 3554.70 2077.49 1352.20 125.00 2061.40 1381.60 595.40 130.00 1 0 ;:_‘:]
. Jldze il 3l
<yd . X
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 0 com iad Xdgdgiudgid X 03 £33
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 1 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 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 1 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 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
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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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