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(Effects of lysophospholipid supplementation in low-energy diets on growth performance and
intestinal morphology of broiler chickens.)
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fuslaafifiinniu Inidefsgnuivdssiusliasyifulnesanniuadisreznalumadosduas Sasnis
Wiyiulaveslidefinntudsmarin ldanudesnsndsrufinduwasdoinisunaslusfuiifauniw lu
o ledusasisfuusinanfisadniesudindsnuswaunn saduwmamdnuildududmudnidn
latunaziduuiinldannsadesldielnedniln meildeslsiuioitestus viumnudusveinsa
lusty esziunnudusivedlutuasdmasomuendelumswrnang luifumailnedn iUn wasauen
Yoaisldnsnlusiu dswanoniudnglunisdosaansuazi U4 laednidn (Smink at al, 2010) Fennsld
UsslewdanlosulddosuazldSuasermsviendsnuliifiomeszdwanenisiasyivinvedliile

(Boekholt et al., 1994; Wiseman and Lewis, 1998)

Talwwoalnaln (Lysophospholipids: LPL) ﬁ@mauﬁ’ﬁLﬁuéﬂa%lvuaaﬁummﬂdLﬁaﬁﬁiwiﬁmi@m
Fulasuitwilosan LPL finsalatuiissaneionfussduszneu maasy (LPL) Tuemswaanusiuans
Thiufsnsifinussansamnsgesldvesasemsuasdnvarmsdugnuinewedld LPL Ssilnmuanda
Hussadlioaiiviliirduinduazaredhiuldmussans nlunsadrcluwad fdsumdniiannsaniiu
Woruwadldionas 1udiuuszneundnves Lysolecithin Yaelunstesuazgadluiu uasdssiunuily
nsnsedugiduAuld (Robert, 2018; Langmuir, 2002; ) LPL %781l sauds n15¢e8uazn1snads
mimmﬂmamn‘ﬁuﬁuﬁﬁaﬁm%’umaam%mmsmmﬂuﬁﬂﬁ Tasnsifinnagauea villus wazdesiumiy
R RRLBRILAG] (Maingret et al., 2000; Skoura and Hla, 2009; Boontiam et al., 2017) #51891471A15
La‘%uiaiﬂi%aummiaﬂ%’wqdmisiaﬂléimaiamaﬁzwmqLaummﬂmLawwmmhﬁmmzmiLﬁ'mﬁmﬂﬂ
fwesliiielutiadudu Jansen et al, (2015) Sﬁa%lwLaaﬂummﬁwé’wm@‘i’wmmiaﬂ%’Uﬂ'gwssam%mw
nssaivlaveslii oldursdiuegaslsimunisinwinisasy LPL Tuldidedsildesiin (Wang et
al.,2016)
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UMlNA2 (Body weight)

Chen et al. (2019 ) wua1Mstasy LPL Tuommsnasuun@nisedu 0.075% vilaiieudimidnga

Ql é’ d‘ a % U a v aa a a a a
Wndullaiguiunguaiuau (P<0.05) kaveanisiasulue misndsnuuniiusednsamnisnsyiule
unindigeninluynssey lnilefideswnyemsnindanunsidaussaninn ssyiulnfatumienis
@Sy LPL Tusegdu 0.025% dewalymiimindifiiindudisuwindunauemnsaiuaunasauuni (P>0.05)

(Table 1) @nAPADITUUTOS Boontiam et al. (2016) way Movaghamejad et al. (2019) 1897431 AT



S LPL Tusesty 0.05, 0.10, waw 0.15% luownandanusnuiniwiinduasiwiindafifisduliiunnsis
fudlodisutunguonsmuaumdsnulnd widmdnduazdmindfidutunnniinguemsndsaus
(Table 2 way 3) Khonyoung et al. (2015) 51891431n154&@54 LPL Tusgav 0.05% uaz 0.1% lue1u1s
wEanuivesgnsveuulinavameAmdsuLazamnsafinUsEAvE Ay ulavesan v Ll (Jae-

Hong et al., 2018; Azman et al. 2004) soradumananvililalunguiildsueimsndanunnasueie
LPL fdwitindriliiguviniuemsnguaiuny

Table 1. Effect of LPL supplementation on accumulative growth performance in broilers (0-42
days).

Growth performance

ltem BWG (g / bird) FI (g / bird) FCR
NE 0 2,337.63"° 4,074.66" 1.74

0.025% 2,379.38"° 4,030.31°¢ 1.69

0.050% 2,392.42%° 3,961.52°¢ 1.66

0.075% 2,500.03° 4,346.46° 1.74

RE 0 2,195.17° 3,847.76%° 1.75

0.025% 2,303.31°° 4,066.68" 1.74

0.050% 2,220.40° 3,794.39° 1.71

0.075% 2,188.92° 3,837.50° 1.75

Main effect means

NE 2,402.37° 4,103.24° 1.71

RE 2,238.77° 3,888.27" 1.74

0 2,272.88 3,971.52%° 1.75°
0.025% 2,361.34 4,048.5° 1.72%°
0.050% 2,306.41 3,877.96" 1.68°
0.075% 2,304.47 4,091.98° 1.75°

P value

E*L 0.0378 0.0058 0.8075
Energy levels <.0001 0.0002 0.1135
LPL levels 0.1954 0.0257 0.0447

'NE: Normal energy diets RE: reduced energy diets; with 0, 0.025%. 0.05%, and 0.075% LPL supplement;
E*L: interaction of energy level*LPL supplement level.

’BW: body weight; BWG: body weight gain; FI: feed intake; FCR: feed conversion ratio (FI/BWG).

*Values of means represent 6 replicated pens per treatment.

P54 means within a column with different superscripts are significantly different (P < 0.05).

Source: Chen et al. (2019)



Usuraunasnule (Feed intake)

Chen et al. (2019) nuinmsiadu LPL luownsndssuun@iiszdu 0.075% nuiiiuzunanisiuld
ﬁLﬁu%uLﬁlaLﬁEJ‘Uﬁ"UﬂEjﬂJ’é]’lWlimUﬂmWéJN’mﬂﬂa (P <0.05) Msasu LPL Tusesu 0.025% lueimsweaeny
sdsnalisnansiuldAtudefeutunguomnsmunundsnusii (P<0.05) wagmsfuldliuandiaain
NANeIIAIUANNEILUNG (Table 1)TsaanAdasiusuYes Boontiam et al. (2016) nsiadal LPL Ty
s¥91U 0.05, 0.10, 0.15% Iummiwé’qmwf”]Wudwﬂ%mmmﬁﬁulé’l,ﬁmmﬂsﬁuLﬁaLﬁauﬁUﬂfjmmmimuQu
WEUAN (P<0.05) uimsiuldliunnssiunguemsaugumdsauund (P>0.05) Lilesannisiaia (LPL)
TuomandsnusuanddiiufsnsifindssansamnisdeslfvosarsormsdailidiuiununisAuldd
dindu Taelnidedléuomsiidsedundnuilivsstlendldiezfvimmunsiuomaiudufielils
nFauiifissnesarnudosnistunisiise®n (Priyankarage et al. 2011) ag13lsfinu Movaghamejad et
al. (2019) hinuenuwansvessnsIn1siulaszninanguvaass (P>0.05) Richards (2003) wandliiualn
dafiunandwideesmadilddolisusaususnmnsiuldesamnyaunussdundsanu Sosue

dns1nsnulanluasuwlas

Table 2. Effects of LPL supplementation to lower nutrient diets on growth performance in broiler

Chickens 5 weeks old.

P-value
Criteria PC NC LPLO5 LPL10 LPL15 SEM Linear Quadratic
BW (g/bird) 2,260.37°  1,649.00° 2,123.07° 2,121.46°  2,173.63°  44.153  <0.001 <0.001
BWG (g/bird) 2,198.34°  1,60697° 2,081.04° 2,079.43"  2,131.60°  44.153  <0.001 <0.001
FI (g/bird) 3,301° 2,708 3,322° 3,304° 3,355° 56.033  <0.001 <0.001
FCR (feed : gain) 1.50° 1.68° 1.60°° 1.59%° 1.58" 0.15 0.012 0.083

PC = positive control, NC = negative control, LPL0O5 = NC + 0.05% LPL, LPL10 = NC + 0.10% LPL, LPL15 = NC +
0.15% LPL

*® Means in a same row with different superscripts significantly differ (P < 0.05).

*® Means in a same row with different superscripts significantly differ (P < 0.01).

Source: Boontiam et al. (2016)

ansn1siasuasiludnninga (Feed conversion ratio)
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31NN15ANYIVEY Chen et al. (2019 ) AnwinsiaTy LPL luemnsndanusifsedu 0, 0.25, 0.05, kay
0.75% lpenuinn1siasu LPL sgau 0.05% dnasednsinisiisuemsduimindiazaufvuunnsiainngud
laitasu (P<0.05) Fsaonnassiusuaes Movagharnejad et al. (2019) laAnwinisiasu LPL Tusgau 0.15% wuin
nskasu LPL Tuszavu 0.15% dwalidnsinsivasuemnsidudmindiatudedieuiunguemnsaiuaund sy
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udénvea lysolecithin P1elumsgosuasgadlusiusilionnsivsyansnmundudmalsisnsinaiudsusmis
Judhwmingfty Fsaenndosiussnures Zampiga et al, (2016) waz Haetinger et al, (2021) WuIIN1TLATY
LPL faenfiuimindauazUsutss FCR wadliiide agnslsfinu Boontiam et al. (2016) wudn n1siady LPL u
pnsnIsfudmanesnnmadsuomnaduimdndliwnatuseninngunaass asnadaatunismases
Aouwii wuimsiesu LPL Tuornstadleldfisviwasenswiauiivia (Gheisar et al., 2015)

Table 3. Effects of LPL supplementation to lower nutrient diets on growth performance in broiler
0-38 days.

Criteria PC NC LPL15 P-value
BWG (g/bird)  2,540.2° 2,304.6° 2,494.9°° 0.024
FI (g/bird) 3,697.13 3,617.13 359561 0.078
FCR 1.45° 1.56° 1.44° 0.0017

Positive control (PC), negative control (NC), NC+ 0.15% LPL (LPL15)
*® Means in the same row with different superscripts significantly differ (p<0.05).
Source: Movaghamejad et al. (2019)
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Msfnwves Chen et al. (2019) (Table 4) HavainIsia3y LPL fisediu 0.025, 0.05, w30 0.075%
anmudnvesdldidndrusuiinnugaues villus uaz V/C unndsiunsadfidleifisudunisiada LPL 0%
wavosnsiasaluovsndsnuunfnansiifiuinfiauguazanudn gandudleisudisuiunmsaiuly
2IITNEIUAT NAVDINITLESY LPL ﬂgwmLLammaL%qmﬂsiammqaLLazmmﬁﬂiuﬁﬂﬁLﬁﬂdwéfu R
A0AAABIAUIIUYBY Boontiam et al. (2016) waz Movagharnejad et al. (2019) (Table 5 uag 6) AINE
yasiadauos Jejunam uardnId@In VH:CD vosdldidndrud ivdusdreiiduddnlulnideiidoie
91NLaTu LPL fi5e6iu 0.05% ietFeuiisuiuniaaiuluemsndsnuund nsiedu LPL nszduiwadly
Iw%aiuﬁauﬂmmaﬁaé’av‘fﬂﬁm’mgmmﬁu (Khoneyoung et al,, 2015) Hheiiuiuiiindmsuniseesuay
nIAT



Table 4. Effect of LPL supplement on broiler small intestines morphology.

Duodenum Jejunum
[tem VH mm CD mm V/C VH mm CD mm V/C
NE 0 1,896.79 217.19 9.11 1,009.93  150.80 6.84
0.025%  2,376.49 193.98 12.49 1,074.27  170.55 6.61
0.050%  2,276.56 185.40 12.43 1,204.75  174.94 7.43
0.075%  2,350.17 193.37 12.34 1,12801  160.86 7.37
RE 0 2,160.05 238.85 9.40 1,040.35  170.68 6.13
0.025%  2,206.22 219.54 10.97 1,000.70  157.33 6.49
0.050%  2,237.86 192.54 12.27 1,199.23  157.79 7.75
0.075%  2,232.69 167.96 13.81 1,005.99  152.08 6.89
Main effect

means
NE 2,225 197.48 11.59 1,1104.24  164.29 7.06
RE 2,209.21 204.72 11.61 1,061.57  159.47 6.81
0 2,028.42°  228.02" 9.25° 1,025.14  160.74 6.49
0.025% 2,291.35"  206.76° 11.73" 1,037.49  163.94 6.55
0.050% 2,257.21"  188.97° 12.35" 1,201.99  166.37 7.59
0.075% 2,291.43"  180.66"° 13.08" 1,067.00 156.47 7.13

P value

E*L 0.1561 0.3804 0.2549 0.7238 0.548 0.7597
Energy levels 0.8263 0.5252 0.9682 0.4103 0.6304 0.4926
LPL levels 0.0354 0.0252 <.0001 0.0722 0.9055 0.1163

'NE: Normal energy diets RE: reduced energy diets; E*L: interaction of energy level*LPL supplement level.

“VH: villus height, mm; CD: crypt depth; V/C: villus height/crypt depth.

*Values of means represent 1 bird per 6 replicated pens per treatment.

*® means within a column with different superscripts are significantly different (P < 0.05).
Source: Chen et al. (2019)



Table 5. Effect of LPL supplement on intestines morphology in broiler chickens.

P-value
Criteria PC NC LPLO5 LPL10 LPL15 SEM Linear Quadratic
Villous
height(um)
Duodenum 981.42  978.73 1,076.95  1,177.46 1,09290 33581  0.153 0.919
Jejunum 847.56° 917 .28°° 107295  1,025.83*° 104536®° 34474 0315 0.245
Crypt
depth(um)
Duodenum 193.15"®  203.51" 166.29° 190 .64 193 94 4,037 0.913 0.074
Jejunum 121.81  158.01"° 133 .16 161 .54  170.41" 4.761 0.114 0.375
VH : CD ratio
Duodenum 5.10 5.05 6.57 6.20 5.65 0.246 0.554 0.374
Jejunum 7.02°° 586" 8.13° 6.41° 6.25" 0.276 0.837 0.090

PC = positive control, NC = negative control, LPLO5 = NC + 0.05% LPL, LPL10 = NC + 0.10% LPL, LPL15 = NC +
0.15% LPL.

Values are expressed as means of 6 birds represented from each treatment (one bird per replication, N = 30).
*® Means in a same row with different superscripts significantly differ (P < 0.05).

*"“ Means in a same row with different superscripts significantly differ (P < 0.01).

Source: Boontiam et al. (2016)

Tableé. Effects of LPL supplementation on intestinal morphology in broiler chickens.

intestinal morphology PC NC LPL15 p-value
(um)

VH1 759°  763°  940° 0.10

CD2 88.7¢ 105  128° 0.460
VH : CD ratio 8.93% 7.24% 738"  0.028

positive control (PC), negative control (NC), NC+ 0.15% LPL (LPL15)
" Villus Height 2: Crypt Depth
*® Means in a same row with different superscripts significantly differ (p<0.05)

Source: Movaghamejad et al. (2019)



Gy
nsasulalsnealnladeluomsndsnusilvusinanisfuemsuaglseansannisisaiuleg
Juninguildzuomnsnguenuaundinuiuesifisuhfuomsmuaumdsnuuni wenani nsasula
TevoalslaTUndnavhliaugauazanudnvesdldnd ud ity
faid anansoasylalevoalnlalnfisedy 0.05-0.15% luownandanusvhliussansnmns
wigiulpituuazdsmauinaeduginewesdldluldide

LONA191984

Boekholt, H. A., P. H. Van der Grinten, V. V. A. M. Schreurs, M. J. N. Los, C. P. Leffering. 1994.
“Effect of dietary energy restrictions on retention of protein fat and energy in broiler
chickens”. British Poultry Science. 35:603-614.

Boontiam W, Jung B, and 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. 96:593-601.

Chen C, Jung B, and Kim W. K, 2019. “Effects of Lysophospholipid on Growth Performance,
Carcass Yield, Intestinal Development, and Bone Quality in Broilers”.

Poultry Science. 98:3902-3913.

Gheisar MM, Hosseindoust A, Kim HB, Kim IH. 2015. “Effects of lysolecithin and sodium
stearoyl-2-lactylate on growth performance and nutrient digestibility in broilers.
Korean JPoult Sci. 42(2):133-137.

Haetinger V, Dalmoro Y, Godoy G, Lang M, de Souza O,Aristimunha P, Stefanello C. 2021.
“Optimizing cost, growth performance, and nutrient absorption with a bio-emulsi-fier
based on lysophospholipids for broiler chickens”. Poultry Science.100(4):101025.

Jansen, M. 2015. “Modes of Action of Lysophospholipids as Feed Additives on Fat Digestion
in Broilers”. Phd Diss. Catholic Univ. of Leuven, Belgium.

Khonyoung,D .,Yamauchi,K., Suzuki,K, 2015. “Influence of dietary fat sources and lysolecithin
on growth performance, visceral organ size and histological intestinal alteration in
broiler chickens”. Livestock Science.176,111-120.

Langmuir, L. T. 2002. Lecithin: In: Arthur, T. “Hubbard (Ed.). Encyclopedia of Surface and
Colloid Science”. New York, USA:

Maingret, F., A. J. Patel, F. Lesage, M. Lazdunski, and E. Honor e .2000. “Lysophospholipids
open the two-pore domain me chanogated K+ channels TREK-1 and TRAAK.”

J. Biol. Chem. 275:10128-10133.



Movagharnejad M, Kazemi-Fard M, Rezaei M, Teimuri-Yansari A, 2019. “Effects of Lysophospholipid
and Lipase Enzyme Supplementation to Low Metabolizable Energy Diets on Growth
Performance, Intestinal Morphology and Microbial Population and Some Blood Metabolites
in Broiler Chickens”. Brazilian Journal of Poultry Science. 22(2):001-010.

Priyankarage N., Silva, S.S.P., Pirgozliev. V.R 2011. “ Energy requirement and different energy
systems”.poultey.Vet.J.5(A): 1-12.

Richards MP. “Genetic regulation of feed intake and energy balance in poultry”. Poultry
Science 2003;82:907-916.

Robert, B. 2018. “Nutrition and feeding of organic poultry. Faculty of Land and Food Systems”.
The University of British Columbia, Canada. ISBN: 978 1 84593 406 4.

Skoura, A., and T. Hla. 2009. “Lysophospholipid receptors in vertebrate development,
physiology, and pathology”.J. Lipid Res. 50:5293-5298.

Smink W, W. J. Gerrits J , Hovenier R, M. J. Geelen H, M. W. Verstegen A, Beynen A. 2010
“Effect of dietary fat sources on fatty acid deposition and lipid metabolism in broiler
chickens’’. Poultry Science. 89 :2432-2440.

Wang, J. P., Z. F. Zhang, L. Yan, and I. H. Kim. 2016. “Effects of dietary supplementation of
emulsifierand carbohydrase on the growth performance, serum cholesterol and
breast meat fatty acids profile of broiler chickens”. Anim. Sci. J. 87:250-256.

Wiseman, J., and C. E. Lewis. 1998. “Influence of dietary energy and nutrient concentration
on the growth of body weight and carcass components of broiler chickens”.

Agricultural Science. 131:361-371.

Zampiga,M., Meluzzi A., and Sirri F. 2016. “Effect of dietary supplementation of lysophospholipid on
productive performance, nutrient digestibility and carcass quality traits of broiler
chickens”.ltalian Journal of Animal Science.15,521-528.

Zangeneh S, Torki M, Abdol mohammad A, Saki A. 2020. “Dietary addition of lysophospholipids
and Vitamin effects growth performance, serum metabolites, antioxi-dant capacity and
carcass characteristics of broiler chickens reared under low ambient temperature”.

Anim ProdSci. 60(12):1557-1566.



