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Introduction The most important effect of using emulsifiers and I-carnitine in the diet is to help the process
of digestion and absorption of fats. Improving the efficiency of metabolizable energy consumption and crude
protein when emulsifier and I-carnitine supplements used in the diet indicates the positive effect of emulsifiers
on the digestion and absorption of fats and other nutrients. Considering the different metabolic activities I-
carnitine and emulsifier (lipidol) in broiler chickens, it seems that the use of these compounds together in low-
energy diets can significantly improve the performance of broiler chickens. Therefore, the present research

investigated the role of lipidol and I-carnitine supplements in reducing the negative effects of low-energy diets
on growth performance, carcass characteristics, nutrient digestibility, blood biochemical parameters and meat
oxidative stability of broiler chickens.

Materials and Methods The experiment was carried out in a completely randomized design with five
treatments in four replicates and 12 chickens in each replicate. Broiler chickens were fed with diets including: 1.
control diet 2. Low energy diet (150 kcal/kg less than the control diet) 3. Low energy diet + 100 ppm I-carnitine
4. Low energy diet + 1 g / kg lipidol 5. Low energy diet + 100 ppm I-carnitine + 1 g / kg lipidol for 42 days.
Then, the growth performance of chickens, carcass characteristics, blood biochemical indicators (total
antioxidant capacity, triglyceride, cholesterol, LDL and HDL concentrations), nutrient digestibility (dry matter,
protein, fat and organic matter) in starter and grower periods and meat oxidative stability of broiler chickens
were measured and recorded. Finally, the analysis of data was performed using GLM method by SAS software.
The means were compared using Tukey's multiple range tests.

Results and Discussion The results showed that there was no difference in feed intake between the birds
receiving the control diet and the other diets. Weight gain and feed conversion ratio of birds were significantly
improved by control diet than other treatments (P<0.05). However, birds receiving low-energy diets containing
lipidol + I-carnitine had the same feed conversion ratio (1.79) as birds receiving the control diet (1.75). Birds fed
with low-energy diets containing lipidol and lipidol + I-carnitine had better weight gain and feed conversion ratio
than birds fed with low-energy diets containing I-carnitine and without additives (P<0.05). Compared to the
control treatment, the birds that were fed with low-energy diets containing lipidol and I-carnitine separately and
together had a lower abdominal fat percentage (0.4%) (P<0.05). Also, birds fed with the control diet showed a
tendency to increase the heart percentage compared to other experimental treatments (P=0.06). Birds fed with
low energy diets containing lipidol and lipidol + I-carnitine had higher dry matter (3.6%), protein (7.8%) and fat
(6.6%) digestibility in the starter period and higher digestibility of dry matter (6.9%) in the grower period
compared to other treatments (P<0.05). In general, in the starter period, the birds fed with control diet showed
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lower digestibility of protein (P=0.06) and fat (P<0.05), and in the growth period, the digestibility of dry matter
was lower than the birds fed with other diets. Birds that were fed with low energy diets containing lipidol and I-
carnitine separately or together had higher total antioxidant capacity compared to birds fed with control diet and
low energy diet without additives (P<0.05). Also, birds that were fed with low-energy diets containing I-carnitine
and lipidol + I-carnitine had lower blood triglyceride (P=0.05) cholesterol and LDL concentrations compared to
birds fed with control diet and low-energy diet without additives (P<0.05). Birds fed with low energy diet
containing lipidol + I-carnitine increased blood HDL level compared to birds receiving low energy diet without
additives (P<0.05). Birds that were fed with low-energy diets containing lipidol and I-carnitine separately and
together had lower concentrations of malondialdehyde in thigh and breast meats on days 3, 6 and 9 after
slaughter and kept in a refrigerator (4C) compared to birds fed with low energy diets without additives and
control diet (P<0.01).

Conclusion Finally, the simultaneous utilization of 100 ppm I-carnitine and 1 g / kg lipidol in low-energy
diet showed similar growth performance when compared with control diet and led to improved carcass quality,
fat, protein and dry matter digestibility, blood lipid parameters and meat shelf life of broiler chickens.

Keywords: Emulsifier, L-carnitine, Broiler chickens, Blood lipid parameters, Fat digestibility, Meat shelf
life
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Table 1- Basal and low energy diets at different periods including starter (1 to 10 days), grower (11 to 24 days) and finisher (25 to 42
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diet diet diet diet diet diet
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\ N
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<4 . a K3 .]
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Metabolizable energy (kcal/kg)
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(3073) 3 S8 i 0.55 0.48 0.52 0.48 0.44 0.40
Available phosphorus (%)
(303) e 0.15 0.17 0.18 0.17 0.19 0.17
Sodium (%)
(32,3) Onigeie 0.65 0.68 0.55 0.56 0.51 0.52
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(305) 034 1.20 1.34 1.10 1.05 0.90 0.90
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! Concentrate A= in 1 kg of concentrate, 1300 kcal of metabolizable energy, 4.7% lysine, 10.35% methionine, 2.6% threonine, 19.6%

calcium, 12.8% available phosphorus, 2.9 % sodium and 4.2% chlorine (1 to 24 days). Concentrate B=in 1 kg of concentrate, 1170 kcal
of metabolizable energy, 5.2% lysine, 9% methionine, 2.8% threonine, 21% calcium, 12.2% available phosphorus, 2.6% sodium and 3.8%

chlorine (25 to 42 days).

2 The following values are provided per kg of diet: vitamin A: 900 IU, vitamin D3: 2000 IU, vitamin E: 18 IU, vitamin K3: 2 mg, vitamin
B;: 8.1 mg, vitamin B;: 6.6 mg, vitamin Be: 3 mg. vitamin By,: 15 pg, niacin: 30 mg, pantothenic acid: 10 mg, biotin: 1 mg, antioxidants:

100 mg, manganese: 100 mg, iron: 50 mg, zinc: 85 mg, copper: 10 mg, iodine: 5.1 mg, selenium: 2mg
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Table 3- Effect of lipidol and L-carnitine in low energy diets on carcass characteristics (% live body weight) of broiler chicken at 42

day
oS oy TileS e il o oy ~JH 5l oS o oSl gl
Parameters Corlltr Low Lowenergy oy energy  lOWenergy diet+ Jubd  P-value Bl nbe
of emergy  L-wdiet ol diet L- SEM Vsto
diet carnitine carnitine+lipidol control
(Jf’”) S 2.24 231 2.19 2.15 2.08 0.066 0.18 0.42
Liver (%)
(303) 8 0543 0511 0.480 0.489 0.541 0.017 0.06 0.06
Heart (%)
(o) Job 0112 0117 0.121 0.095 0.103 0009 025 0.75
Spleen (%)
(22)3) w92
Bursa of fabricius 0.171  0.182 0.169 0.199 0.190 0.011 0.33 0.27
(%)
(3o) 3Y 033k 66.3 62.8 65.4 65.2 65.7 1.37 0.47 0.34
Carcass yield (%)
(+22) = ~ e 1.852 1.77% 1.42bc 1.45% 1.37¢ 0.08 0.002 0.002
Abdominal fat (%)
(303) i 26.3 22.9 258 26.1 26.6 1.07 0.15 0.44
Breast (%)
(“{°) ob 185 19.6 18.8 19.1 19.2 0.63 0.78 0.35
Thigh (%)
(Ao p3) o,lsS olSws
tract (%)

(P<-10) sitad I ixe BB I s iglite g yo b iydy por (slonySilio 20
abeMeans within same row with different superscripts differ (P < 0.05).
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Table 4- Effect of lipidol and L-carnitine in low energy diets on nutrient digestibility (%) of broiler chicken at starter and grower

periods
59l ° _
oo T “’1’0‘ 83 a8 e il oS o ol b 1ol alie
o 2ol s <5 L I Jstsasbt i 5 el Jesl bl b
Parameters Control ér?:;,gy diet+%¥ Low energy Low energy diet + 5l P-value  vsto
diet camitine diet + lipidol | - carnitine+lipidol  SEM control
‘)J)lﬁi 0,9
Starter period
o ) S odlo
Dry matter 72.1%¢ 69.5¢  705° 74.3% 75.28 0.66 <0.0001 0.75
(%)
(o) ofon g g 67.9°  68.4° 73.52 73.8 1.14 0.002 0.06
Protein (%)
() o2 72.9¢ 712¢  75.8% 77.32 78.12 0.89 0.0003 0.02
Fat (%)
(303) JT o3l
Organic 714 70.1 715 70.6 72.8 0.85 0.26 0.86
matter (%)
Ay 0)90
Grower period
(03) Suis o3Le 78.2° 77.5° 78.4° 82.72 84.52 0.78 <0.0001 0.01
Dry matter (%)
(22,3) 053 659 643 658 66.5 66.9 0.83 0.28 0.97
Protein (%)
() o2 80.5 79.8 83.4 84.2 82.7 1.32 0.14 0.19
Fat (%)
(323) T oslo
Organic matter 725 72.3 73.8 71.7 72.6 0.96 0.66 0.94
(%)

abe¢ Means within same row with different superscripts differ (P < 0.05).

2l g Ot (gomen (ola plicadgal (139381 03L o0 (]S
OBl (Ao dlye pia ol oo 02 ) basndgindg s
Oamad (09380 3l 4lis wligss (Jansen et al., 2015) e .
PLE (22 9 o2 bl wan bl (2565 sladr g o) 4
5 Aol Spl e bl dp ST iS00 dg (oS f jsb |,
Hertrampf, ) c3,55 51,8 bgw cpivad 18l cos pb opigy
Sy 565 sy 43355 5 ety LS— 1 5] o0l (2001
lamisl by (il g 1S 48 g ¢ oodd (slappiases
=1V PPM (3958] Bl it 53 398 o0 sdsalliyl (win
0399 0 plB (2 i Sl (55l oS slropx )3 ()8
i, L= a8 55,8 o )I55 gl ol U gillas ol Sgige o]
ad Cebl (g JB jsbods 0y )3 (pS9kS 13 )5 e VVO)
Rejabzadeh et al., ) sly Lilsall, SCis odls g pls oy
sgte b 1) S o sy Bl oo oyt S— ) clylis (2013

(P<-/+0) il ixe BT clls cuglie gy b Cindy por (sl Sl 2P

hemd S Ol ek ) (22 (Sl an culils

Sgap (orwg JSibay (Saan YO U VD 5l Jg el abl dawes
o o liadgel el 9y = (olomr Sllllan Il A8 g
uiyliS (Ge et al., 2019) Sloads S yele ()2 b Dok sy
o5 lnoy e > IV Jg ] o oo 45 3,8
0l dloul e il 3l ials 5wy 0,Sles douy Cge (5]
el (Wang et al., 2016) 555 o 0> (555 (ialS bawes
oy Ly odd 4l plor sbdrgr > Sis oo g ()2 i
Jansen et ) s, JoSo 5 cslooser 31 5V dedginssi) (5ol
S el clillan imgh ol s b ol ) (al., 2015
an Cebl (55l o5 0 4 ot £)55kS 3 )5 G 0958
o3o e Cubls g njlel oy93 10 1) (2 g Ofig oSS 00l
el doue p iudoawd 31 Ld ld dguy Ay 0y90 o 1) Sis
ol )3 Juue S g o] (SASgudgel Cools (12



1P lwo ¥ ojlouds VF al> ol ] o0ld pole sloclunrgly 4 pid A¥Y

1y b b ) LS andss b oo ol (8 L pendS 5
o e sk cpl g am e SRl Sl (B e 9 SIS
Sgdie 0 Sl g Jo el 4 bS5 5 5908 @ pus
Zhang et ) aas o yidlS |y 55 S 65 lide o5 s o
VD+ 5 VO e zolaus) iy 5=l oS e ooy o al., 2010
Ol b L2l (dS sladegr oy 4 (p)SkS )3 p)S (e
st 3 5| ol o 53,5 B ol Sy
Slieagglle il a9 cuils g3 oy Sl ! cudils
Hosseintabar ) a—s ;g pyw b SlaS] ] cud b ial8l
.(Ghasemabad et al., 2017

05—l s Jgded o> 551 05 gloopr L &S B
CbsS Bl o gl clale Loy odd A8 pa b g lia Cjsoay
5 iS5l ey oy 45 5 GBS e slajgy )3 (58 A 5 Oy
OB L aglie )3 ((grade 4253 jlaz) Jbe 53 ()l
Ll a2l o 9 (3938 (g 551 08 sl L odd 4
&S ool e plSin S 2 (eelinuS) [ Jgiz) (P<-11)
5= 23 pie s el g am oo )8 b o |y s S
ot 35lsa0glle 9 0 2NE 55§ S5y Bl oo
45 Sl o a8l glannST ol g (22 STy (a3LS
Ganetal., ) aad o L |y Joho 4 cowl pabitane gt joboas
4 bS5 LacSle s ad (slgies GgpulinnST ljee (2009
S o] () leS5 bl g 02 sl oS 5 2 e
Ehdlpd o lan ol a gl g wlinsT 31 )b
e Ol L GRSy ol a8 055 e S8t a0y le
298 s plonl (i CpeS g Sy boj ()2 Cusliil
e J= ¥ des jl azale slacadl oy sl amelis]
Ssmlgs polie bl e god il dn CubsS S G G
el plyied agd e ol Al gle e sy oS
Bou et al., ) 54 o0 Cgmmme CulieS oumlians] o pd o Can
/N 9580 4 sl L ol pladsel b akal, 1> (2006
e il coge (1055 slhdrg oy 4 bgw Gt Loy
oy Lt damlio 3 jUgaund b0 (l33l g 254l 0 glle
Siyal et al., ) 39 o do)d peind +/+0 (o> 0y 5 AalS
(2017

— A ol i 3)l55 (eladllas )3 il ol yon et Cll3
P S (o need (a9 b Clld hlEl cage s S
> b CublB sams ol by (Zhang et al., 2010) 25 o
28 Sl clld il cdeay Sl oo

08—l s Ut o> 551 o8 slooyer b &S S
JS Sl T s )b dgr o0 4455w b b s & jgu0as
S50 oS oy g Jald oy b odds 4l BN A Cond (g
oy L &S SBW,, uomen (P<+/+0) wizdly 33938 o
01l oty LS =l + Jgdend 9 0t )51 sl 5551 o5
555 LDL 5 5 il (P=1-0) sty 5,5 ke gy
551 05 0 g 3ald 0y b odd A5 (B 4 Cund (%S
4 5y s HDL grhaus (P<+/+0) wizisly 35938 o
4o S 0 S =1+ g sl (651 05 0 Lo
d9m yindi (32958 (y93 (65, @S 0y oSl (N
(8 Jgi2) (P<+/-0)

5 S ymetlS 65 Jg S Sl &S 03 )15 alel o
S9b oy b odd iS5 (1395 sladag> (19 slewdhy 3 LDL
g ls BXy 0 65k LSy cdale | S cpid Jop> V/E
clale oS Jb pd a8l o cpiond oy /Y Lol i BNy
Banikamal et al., ) 5o sl 3| iy Basy ol o HDL
5 5 Jasielf o 1535 o alef] () ol U s (2015
oSl il sy S pealS) solinadgol Lo 0,57 JoSe L LDL
o> 5l cow TAC g HDL pizean g by [ialS (ol giums,
San Jra 5 S0 2,5 iy oo el plisulyl
09> 5l Sty Gy b layg Smsled 4 A8k 5 s o
Zhao and Lgd oo g 5 553 53 (gyieS sy b b g odd S
4 00,8 35S e ol el b illas (Kim, 2017)
oy du pS kS )3 ppS (e 00 aw )3 i) =1 958
oyl g %yl 655 o gime (BRI el (1395 slodrg>
= gladlas ) ¢ pioxen (Shirali et al., 2016) ub o5 p o
O LS= 5l oola il a8 0 ooly lis beS (slads g (59,
S peelS 5 ade (Al o (p)S9kS 3 p)S e Aee 551 )
Jade Lials . (Zhang et al., 2010) 545 o0 o> pyw LDL 4
e o) Sl JeSe L oad 5 (B (9 el 65
Ol L il oy bl BT Gl ey il
T (i S gie (3D Lid 4 G sl Jll cud )l



oYY

95 & yiad

S

1F4) Lo Foojlods OF ol 1l (08 pole o

(070 > d) 1oy1p S1dLIDSIAANS JUIIJFIP YA MOI SWES UM SUBDA] 4.,
2qu SN 7 (70 A < b | jeke = e (04 >d)

(1p/Bw) [012353]0Yyd -1AH

61°0 6100 960 WT'SS WSS wb'TS oL0S o81S P QL (RS o <o )
) ) ) ) . . ) ) (1p/Bun) [012389[0Y T
60000 €0000  IL¥ o1'8S w9'SL €79 L8 S$'T6 P QL (s < o i)
. . . . . . . . (Ip/3u) j013159]0Y D)
10000 1000°0> 8¢ qL'6T1 L6Vl ' 1€1 217961 V€91 P (O o o ()
(1p/3w) apLaoA[3 1L
90°0 ¥50°0 [ (444 9°0¢ (244 £or 91¢ €9 gimlir (H0 04 o€ e )
(7/10ww) Ayoedes jueprxonue 810
2000 €000°0 S0°0 11T 210°C 20T 8Ll qLL’l e 12 |57 99 (10 A € )
WAS [opidij+ouniured + [opidi| auniues - ,

[onuoo 01sp  aneA-d  I™Ac 19Ip ABIDUI MO[ + ~T  joIp AS10u0 MO I9IP ABISUS MOT + \Awswﬂ_wso}_ jonuo)
M o == R S 6 e 500 o 9 L0 ey SI0JoWEIR ]
R T A g™ i i e s o ¥ P - A

Kep 7t 18 UaddIYD 19]101q JO s1ajourered AnsIwaydo1q poojq Uo s1d1p ABI9Ud MO ul duniuied- pue [opidi] Jo 199139 -S dqe L

SO 0 (T € P50 o oD 59 €09 K ey BhioR? o d 0 Hyans? b of 14 (6050



ofY

95 & yiad

S

1F4) Lo Fojlods OF ol 1l (08 pole o

(50°0 > d) 11 $1dLI9SIAANS JUIIFFIP YHM MOI JWES UIYIM SUBIIA g,
2qe TN o (A0 i o emfeo | e 7 e 04/ >d)

Kep auIN
90000 10000> 7900 Q0L Sl'L FTL 'L SSL o C6¢
Aep x1g
€000°0 1000°0>  6S0°0 2OV 2S8F @El’S FES oLE°S el C6C
Kep da1y],
1000°0> 1000°0>  L€0°0 q¥TT q8€°C qS€C 289°C 289°C o C6C
(Jeaw 3/ YA Sw) 1searg
e (75 A0 o e € S5 oo
Kep auIN
¥000°0 1000°0> 600 qLE°L qPS’L qS9°L :S1°8 €1°8 v (6C
Aep x1g
800°0 €000 600 W06°S oL6'S AR +8€°9 o179 e €6
Kep da1y],
€000°0 1000°0> LS00 qST'E q6T'¢ M43 eEL'E eIL'€ o C6C
(eow B/ VAN Sw) y3iy L
0 (F54 A0 ¢ e K S e
[0)U0d 0] SA INAS
. L G jopidij+ouniures - + 191p AS10uo Mo [opidi] +JaIp AS10US MO dunIUIRd T +1AIp 10U MO IAIP ABIOU MO [01U0D) Sieini
i : o 3 (L, (P o0y och o ¥ LI, 56 o ¥ ({4 gD o ¥ (9 : :
— < s o g9 (04 |P—q 04 (6 o g¥ |K(04 e o s¥ 0 Pgfe o= S At

SUSYDIYD 12[101q JO S)eaw Y3SIy) pue Jsealq (Jeaw 3y suonenuaduod (VIN) 2pAyapeipuojew Suw) uonepixo pidi uo sjarp A310ud mo| ur suniuied- pue [opidi] Jo 10334 -9 dqe ],
T L~ T -0 s o ¥ DI [t 267 (o7 56 qrepi O o7 i € SR o) Sfn e 60 v e



1P lwo ¥ ojlouds VF al> oyl ] o0ld pole slecdunrgly 4 pis ) )

3 Yl opylS =1 S T 5 ladlre 3l 4 5,8
JSEUR RN (R [+ RN 1 RN COR DS WL AR
D9 g0 dLol i ol

oI5 (§ 5 e

oy xSl & Glgi e b Gimgly Clialie 4 a2 L
5 Jsteed PSS 3 p5 S sla oS 5l lojpn eolitl &S
oS I elS VD) (g5l oS sy yd s, 8= I V- -ppm
o5 oy (e Sl sy (565 sladz g (Wald 0y
an Cabl Cusly cplpogde S @8 1y a3y 3 Sles (655
Copmd o3 1) CudsS (6)B 8o g (195 (22 slaeomiuld gdan dlga
L PR TY VES PN PR OB N 4y

b e JWS ob Jbcile BB & ol

o ol ol Wb plsl Jige g9y 2 o Gladdlas ioeen

384 39ie o5 3 MDA clile (ials el bgw it
ST 5T oles s Lgw i o5 sl 00 ol asliie
Attia, and ) ded 0 S slacuwl ials cel 5 ol
0wl eyl o sl sl elS s (Kamel, 2012
et sl ew @l as m8 cel Alg e o)l
o> s yobs aslllae jo (AKturk et al., 2005) B4 s
g > Sbisine il col Jpid 5 oetSmJl o 03
ol 04 Sl 09)5 4 s diew g oy S MDA clale
cslanST I3 0,8 (55 )3 il =1 a1 5l 5 Shos
ST sla sy (5lecSl > S5 ol Iy @ don I st
2 wblg b 8=l & cul oold Gl ed o bgye
Oszmed e lS =1 il e dpeSTem b 0], gilucsy
e Jos sl el e 45 Lol culled olas el
Os5bsS Jold sl ] clap 3] cbilis sy g odd S
sl sl I s> spuSligw 5 YBE lasly,
SsSai olg e «oles ,o (Uchendu et al., 2012) »gi 0

References

1.

Abedpour, A., Jalali, S. M. A., & Kheiri, F. (2017). Effect of vegetable oil source and I-carnitine supplements on
growth performance, carcass characteristics and blood biochemical parameters of Japanese quails (Coturnix

japonica). Iranian Journal of Applied Animal Science, 7(1), 147-153.

Akturk, D., Demirin, H., Sutcu, R., Yilmaz, N., Koylu, H., & Altuntas, I. (2005). The effect of diazinon on lipid
peroxidation and ameliorating role of vitamin E and C. Cell Biotoxol, 22(6), 455-461. DOI: 10.1007/s10565-006-
0138-5.

Attia, Y. A., & Kamel, K. I. (2012). Semen quality, testosterone, seminal plasma biochemical and antioxidant
profiles of rabbit bucks fed diets supplemented with different concentrations of soybean lecithin. Animal, 6(5),
824-833. DOI: 10.1017/S1751731111002229.

Babazadeh Aghdam, A., Ghazi Harsini, S., & Daneshyar, M. (2015). The effect of different levels of L-carnitine
on performance, blood parameters and carcass characteristics of broiler chickens fed with high fat diets under heat
stress condition. Journal of Veterinary Research, 70(3), 341-348. (In Persian).

Banikamal, H. S., Zhandi, M., Shakeri, M., & Moravej, H. (2015). Effects of different levels of soybean lecithin on
performance and blood lipids of broiler chicks. Journal of Animal Production, 17(1), 29-37. DOI:
10.22059/jap.2015.54017. (In Persian).

Benzie, 1. F., & Strain, J. J. (1996). The ferric reducing ability of plasma (FRAP) as a measure of “antioxidant
power”: the FRAP assay. Analytical biochemistry, 239(1), 70-76. DOI: 10.1006/abi0.1996.0292.

Boontiam, W., Jung, B. & Kim, Y. Y. (2017). Effects of lysophospholipid supplementation to lower nutrient diets
on growth performance, intestinal morphology, and blood metabolites in broiler chickens. Poultry science, 96(3),
593-601 .DOI: 10.3382/ps/pew269.

Botsoglou, N. A., Fletouris, D. J., Papageorgiou, G. E., Vassilopoulos, V. N., Mantis, A. J., & Trakatellis, A. G.

(1994). Rapid, sensitive, and specific thiobarbituric acid method for measuring lipid peroxidation in animal tissue,
food, and feedstuff samples. Journal of Agricultural and Food Chemistry, 42(9), 1931-1937. DOI:

10.1021/jf00045a019 .ref38

Cho, J. H., Zhao, P. Y., & Kim, I. H. (2012). Effects of emulsifier and multi-enzyme in different energy density
diet on growth performance, blood profiles, and relative organ weight in broiler chickens. Journal of Agricultural


doi:%2010.1007/s10565-006-0138-5.
doi:%2010.1007/s10565-006-0138-5.
doi:%2010.1017/S1751731111002229
doi:%2010.1017/S1751731111002229
doi:%2010.1017/S1751731111002229
doi:%2010.22059/jap.2015.54017
doi:%2010.22059/jap.2015.54017
doi:%2010.1006/abio.1996.0292
doi:%2010.1006/abio.1996.0292
doi:%2010.1006/abio.1996.0292
doi:%2010.1021/jf00045a019.%20ref38
doi:%2010.1021/jf00045a019.%20ref38

1P lwo ¥ ojlouds VF al> ol ] o0ld pole sloclunrgly 4 pid QY5

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24.
25.

26.

217.

Science, 4(10), 161-168. DOI:10.5539/jas.v4n10p161.

Gan, F., Chen, X,, Liao, S. F., Lv, C,, Ren, F., Ye, G., Pan, C., Huang, D., Shi, J., Shi, X., Augustiniak, A., &
Skrzydlewska, E. (2009). L-carnitine in the lipid and protein protection against ethanol-induced oxidative stress.
Alcohol, 43(3), 217-223. DOI: 10.1016/j.alcohol.2008.12.005.

Ge, X. K., Wang, A. A, Ying, Z. X., Zhang, L. G., Su, W. P., Cheng, K., Feng, C. C., Zhou, Y. M., Zhang, L. L.,
& Wang, T. (2019). Effects of diets with different energy and bile acids levels on growth performance and lipid
metabolism in broilers. Poultry science, 98(2), 887-895. DOI: 10.3382/ps/pey434.

Gu, X., & Li, D. (2003). Fat nutrition and metabolism in piglets: A review. Animal Feed Science and Technology,
109(1), 151-170. DOI: 10.1016/S0377-8401(03)00171-8.

Hertrampf, J. (2001). Features-lecithin improves poultry performance-a performance enhancer derived from soya
improves growth in broilers and turkeys and egg production in layers. Poultry International, 40, 26-29.
Hosseintabar Ghasemabad, B., Baghban Kanani, P., Azimi Youvalari, S., & Bouyeh, M. (2017). Effects of

different levels of L-carnitine and additional levels of Lysine-Methionine mixed on performance, cecal microflora
and blood antioxidant indices of broiler chick. Livestock Research, 6(1-2), 49-63. DOI: 10.22077/jIr.2017.879. (In
Persian).

Jansen, M., Nuyens, F., Buyes, J., Leleu, S., & Van Campenhout, L. (2015). Interaction between fat type and
lysolecithin  supplementation in broiler feeds. Poultry Science Journal, 94(10), 2506-2515. DOI:
10.3382/ps/pev181.

National Research Council. (1994). Nutrient requirements of poultry. 9 th Rev. Ed.NAS-NRC, Washington, DC.

Papadopoulos, G., Poutahidis, T., Chalvatzi, S., Di Benedetto, M., Hardas, A., Tsiouris, V., Georgopoulou, I.,
Arsenos, G., & Fortomaris, P. D. (2018). Effects of lysolecithin supplementation in low-energy diets on growth
performance, nutrient digestibility, viscosity and intestinal morphology of broilers. British Poultry Science, 59,
232-239. DOI:10.1080/00071668.2018.1423676.

Pashaee Jalal, M., Sharifi, S. D., & Honarbakhsh, S. (2021). The effect of using of emulsifier in diets with different
energy levels on performance and some of blood traits of broiler chickens. Animal production, 24(2), 151-163.

DOI: 10.22059/jap.2022.340513.623681. (In Persian).

Parsaeimehr, K., Farhoomand, P., Afrouziyeh, M., Najafi, R., & Ahmadie Naghdehi, A. A. (2013). Effects of L-
carnitine with different dietary fat sources on performance and some blood metabolites of broiler chickens. Animal
production research, 1(4), 27-34. (In Persian)

Rebouche, C. J. (1992). Carnitine functions and requirements during the life cycle. Faseb Journal, 6(15), 3379-
3386. DOI: 10.1096/fasebj.6.15.1464372.

Rejabzadeh, M., Rezaei, M., & Ansari Pirsarae, Z. (2013). Effect of I-carnitine supplementation to finisher diets
with different sources of fat on the performance, carcass characteristics and body composition in broiler chickens.
Animal Science and Research Journal, 92(2), 51-68. (In Persian)

Roy, A., Haldar, S., Mondal, S. & Ghosh, T. P. (2010). Effects of supplemental exogenous emulsifier on
performance, nutrient metabolism, and serum lipid profile in broiler chickens. Veterinary Medicine International,
Article ID 262604, 9 pages. DOI: 10.4061/2010/262604.

Saleh, A. A., Amber, K. A., Mousa, M. M., Nada, A. L., Awad, W., Dawood, M. A. O., EI-Moneim, A., Ebeid, T.
A., & Abdel-Daim, M. M. (2020). A mixture of exogenous emulsifiers increased the acceptance of broilers to low
energy diets: Growth performance, blood chemistry, and fatty acids traits. Animals (Basel), 10(3), 437. DOI:
10.3390/ani10030437.

SAS. (2005). SAS User’s guideStatistics. Version 8. SAS Inst. Inc., Cary, NC, USA.

Shirali, M. A., Salari, S., Tabatabayi Vakili, S., Sari, M., & Jahanian, R. (2016). Effect of vitamin E and L-
carnitine on growth performance, blood parameters and immune response of broiler chickens under heat stress.
Animal Science Journal (Pajouhesh & Sazandegi), 29(110), 115-128. DOI: 10.22092/asj.2016.106525. (In
Persian).

Schneitz, C., Kiiskinen, T., Toivonen, V., & Nasi, M. (1998). Effect of BROILACT on the physicochemical
conditions and nutrient digestibility in the gastrointestinal tract of broilers. Poultry Science, 77(3), 426-432. DOI:
10.1093/ps/77.3.426.

Siyal, F. A., El-Hack, M. E. A., Alagawany, M., Wang, C., Wan, X., He, J., Wang, M., Zhang, L., Zhong, X.,
Wang, T., & Kuldeep, D. (2017). Effect of soy lecithin on growth performance, nutrient digestibility and hepatic
antioxidant parameters of broiler chickens. International Journal of Pharmacology, 13(4), 396-402.


doi:10.5539/jas.v4n10p161
doi:%2010.1016/j.alcohol.2008.12.005
doi:%2010.3382/ps/pey434
doi:%2010.1016/S0377-8401(03)00171-8
doi:%2010.22077/jlr.2017.879
doi:%2010.3382/ps/pev181.
doi:%2010.3382/ps/pev181.
doi:10.1080/00071668.2018.1423676
doi:%2010.22059/jap.2022.340513.623681
doi:%2010.1096/fasebj.6.15.1464372
doi:%2010.4061/2010/262604
doi:%2010.3390/ani10030437.
doi:%2010.3390/ani10030437.
doi:%2010.22092/asj.2016.106525
doi:%2010.1093/ps/77.3.426.
doi:%2010.1093/ps/77.3.426.

oYy

w15 o 50y ldgol g Cpind ) I5- I il 3T ] ) on g g0 oLl

28.

29.

30.

31.

32.

33.

34.

DOI:10.3923/ijp.2017.396.402.

Sugawara, T., Kushiro, M., Zhang, H., Nara, E., Ono, H., & Nagao, A. (2001). Lysophosphatidylcholine enhances
carotenoid uptake from mixed micelles by Caco-2 human intestinal cells. Journal of Nutrition, 131(11), 2921-
2927. DOI: 10.1093/jn/131.11.2921.

Uchendu, C. H., Ambali, S. F., & Ayo, J. O. (2012). The organophpsphate, chlorpyrifos, oxidative stress and the
role of some antioxidants: A review. African Journal of Agricultural Research, 7(18), 2720-2728. DOI:
10.5897/AJAR11.2510 .

Wang, J. P., Zhang, Z. F., Yan, L., & Kim, I. H. (2016). Effects of dietary supplementation of emulsifier and
carbohydrase on the growth performance, serum cholesterol and breast meat fatty acids profile of broiler chickens.
Animal Science Journal, 87(2), 250-256. DOI: 10.1111/asj.12412.

Zampiga, M., Meluzzi, A., & Sirri, F. (2016). Effect of dietary supplementation of lysophospholipids on
productive performance, nutrient digestibility and carcass quality traits of broiler chickens. Italian Journal of
Animal Science, 15(3), 521-528. DOI: 10.1080/1828051X.2016.1192965.

Zhang, Y., Ma, Q., Bai, X., Zhao, L., Wang, Q., Ji, C., Liu, L., & Yin, H. (2010). Effects of dietary acetyl-L-
carnitine on meat quality and lipid metabolism in arbor acres broilers. Asian-Australasian Journal of Animal
Sciences, 23(12), 1639-1644. DOI: 10.5713/ajas.2010.10168.

Zhao, P., Li, H., Hossain, M., & Kim, 1. (2015). Effect of emulsifier (lysophospholipids) on growth performance,
nutrient digestibility and blood profile in weanling pigs. Animal Feed Science and Technology, 207, 190-195.
DOI:10.1016/j.anifeedsci.2015.06.007.

Zhao, P. Y., & Kim, I. H. (2017). Effect of diets with different energy and lysophospholipids levels on
performance, nutrient metabolism, and body composition in broilers. Poultry science, 96(5), 1341-1347.
DOI:10.3382/ps/pew469.


doi:10.3923/ijp.2017.396.402
doi:%2010.1093/jn/131.11.2921
doi:%2010.1111/asj.12412
doi:%2010.1080/1828051X.2016.1192965
doi:%2010.5713/ajas.2010.10168
doi:10.1016/j.anifeedsci.2015.06.007
doi:10.3382/ps/pew469

