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Effect of Lysophospholipids Supplementation in the Diet on Growth Performance,

Blood chemistry and Intestinal Morphology of Broiler under Heat stress

Chadaporn Sungkhamanee’, Ornprapun Songserm?, and Yuwares Ruangpanit’*

'Department of Animal Science, Faculty of Agriculture at Kamphaeng Saen, Kasetsart University,

Kamphaeng Saen Campus, Nakhon Pathom 73140

Abstract: This study was conducted to evaluate the effect of Lysophospholipids ( LPL)
supplementation in the diet on growth performance, blood chemistry and intestinal morphology of
broiler under heat stress. And heat stress observed by heat index. A total of 1,120 1-day-old Ross
308 male broiler chicks were randomly allocated into 4 treatments with 8 replication each (35 birds
per replicates) and the experimental period of 38 days. Broiler were allocated to a 2x2 factorial in
CRD with 2 levels of energy were positive control (PC) and negative control reduced 75 kcal/kg and
2 levels of LPL supplementation were 0 and 500 mg/kg per feed. The experiment in starter and
grower period fed NC diet had increased feed intake (P<0.05) and during starter period of broiler fed
PC diet improved feed conversion ratio (P<0.05) than those fed PC diet. At d 37 the relative percent
weigh of bone was higher (P<0.05) in PC diet when compared to the NC diet. The percent weigh of
breast higher (P<0.05) in LPL supplementation diet. At d 38 the LPL supplementation diet tended
to decreased cholesterol concentrations than those fed without LPL supplementation diet
(P=0.0525). The results showed had interaction between levels of energy and levels of LPL
supplementation on villus height, VH: CH ratio and surface area in duodenum. The LPL
supplementation 500 me/kg per feed on NC diet increased duodenum villus height, VH:CH ratio and
surface area (P<0.05). But no significant interaction of levels of energy and levels of LPL
supplementation on growth performance, carcass and blood chemistry of broiler. From the present
study, the supplementation of LPL improved intestinal morphology and cholesterol concentrations

on blood of broiler under heat stress.

Keywords: Lysophospholipids, Levels of energy, Intestinal morphology, Blood cholesterol, Broiler

#Corresponding author J. Mahanakorn Vet. Med. 2023 18(1): 41-56.

E-mail address: agryos@ku.ac.th

a2



Sungkhamanee, C. et al. / J. Mahanakorn Vet. Med. 2023. 18(1): 41-56.

vy
m'iL?}ymlﬂ'Lﬁaiwuqmammmﬂwﬂ’uQQLﬁu
nafiunandnligaiuieliifismedonudesnis
vosjuslaaiifuintu liideTsgnuiuuseiuslile

a

U
< a o a a & n:l'
b37 N@G]ﬁ’]ﬂ’liLﬁ]iiylL@UIGlLLa%UiN’IMLu@@ﬂVIQQ

' v v
I a [ 1

YUTNILYLLIATINTITILAYIFUA @EJ’NVL'iﬁG]’]lI‘lﬂILﬁ@

v

Ao a o @ a{'
Lﬁ/ia’]mmﬂ'izavﬂigw}LﬂEJ’JﬂUi%UUWﬂR]LLﬁ%UE]GW]

Faldaulaliiulszansain wazidesnialunis

[ '
@ I

wdoulymiilosnnimiingfifiutuiishiigen
M3fistureInuLTausivesn (Matthew, 2020)
slsladetiagtuienuannsalunssessudmin
18197 Bnantsiasaivingisinidadadanaleilad
ANUIABNISIAAANNLASEADULAAIINANTNDINA
Fou (heat stress) nelviinUgyyauguain 1w 1a
ﬁmsqayﬁaﬁwmmm81@]1,@3?1'@6&’115?8 WinN17e
At (dehydrate) fimsAutLNn Ty (Aengwanich,
2008) N1SAUDIMITVRIERIANAS (AAUTIANINANS
wananauiesnnnganisldndsanulunisaiie
nandnnaziUdsunldnganulunsssueanudou
W (Bouke, 2021; Tsiouris, 2018) uaﬂmmfmaz
wisalosananinerniaseouriildigadiduanin
1NNSFLLITINIMINIBRALY LnunalTey Lazaae
15A (Miles, 2015) denamaniseaulasinudiasn
voudevuiead lnsianzeg9buradszuunaLiy
9111591LANN1TONLAU UTEANTNINATERLAZNT
AATRIMSHAUNR (Awad et al., 2018) WAz®13Y1
Tdndedinle Tudagduladuwimislunisudily
vaneUsens Wy nsdeslilulsadeussuurhamny
Lﬁuimamiizmmaﬂaﬁﬁ (evaporative cooling
system) (Aengwanich, 2008) N1sLANAITUTENDU
nFoussnwineigg nauasludifuifioan
ALLATEA TITINTTANISAIURIMS WU Ml
Togfuduunamdsanluomsunniy msiglusiu

AslminAIusaulus19nie (heat increment) #n

nipslulamsauielusaulunszuaruaasans
luanavesarservisuuuldeandiau (aerobic
respiration) #son15lda1siasnlueInIT U Dilad
Ieoifigreiiuiufiiavedlatulunsdudady

13

wulwiflaa wazilunumlumsaiisluwad e
\finUszansammsdosls wazgadulusuiidniaz
Wnldlduseleviilusieanie (Laura, 2016)
lalavealndln (LPL) dnmaudfduddadl
wasluormsliidofivaslinisgaduloduidy
\esan LPLansaluffuifiosaneifoniu
osdUsEney dUsmdnensionsigs Weunsnieg
Tudoruwadezienliidoruwadiidnuaszidudy
LA warvilidoruimadiindesinauinaudey
wadvesmifsdldntu vilnisvudeanssiudy
Tagiunuulildnassnu (passive transport) Wagn1s

andulossunislutsadiiudu 9nne LPL 98

Y

wva a v a ¢ o v 95 v} ’oj o
Anaulm duddadlwieasnyinlvuiduinduarane

q

[ a a

Wnulad (Blair, 2018) fiuszansninlunisadisly
wadiflvuedniiaunsariudonuisadliine
(Langmuir, 2002a) 918lun1saudsaso1nisuas
lusfudgnszuadeniiiolfuselovilusraneldd
ety leanunsaldusslevilaanlesuluoms
IFnntuswihlisaandsnuaudeuiifiutuan
msldemsiiatulusanelasamesiefondes
lndeluanimeiniaden faduinguszasduas
UATeds TRt uLiieAnyInaveInISIESY
lalgnealWdlnlueinissedussaninnisg
wiyiulnvesliie Anaillafin uazdnwasnig
dugrinemesdildidnvesldidenglineadon
I1nanMEsLaITinuLduLInAIUndluanm

21NASDU

43



Sungkhamanee, C. et al. / J. Mahanakorn Vet. Med. 2023. 18(1): 41-56.

aunsaluardsnIg

F/N1INAADY

ns@nwildldideasitug Ross 308 twe] 7
9ng 1w druau 1,120 ¢ wdeenidu 4 nqu nguas
8 1 ez 35 i Tnedinguvnaesall nauil 1 ens
naaosfiugIudlna-nindundes (PO naud 2
a3 PC flanndsaudilduselendls 75 Alaunass/
Alan¥y (NO ngufl 3 81915 PC a3y LPL
500 fiadn$u/Alansu wazngudl 4 913 NC a3y
LPL 500 fiadnsu/Alansu Tne LPL launannwdndasi
elddenanisan Lipidol (EASY BIO Inc.,)

¥msiasdlaelulsadousruula finy
VUMY 15 §IReR1519n5 8exaan lunsIaes
38 Fu Temsuaziuuladsriin (ad libitum) Ao

= a

Inilolutisfouuwisu-nguniay Jedgung

9 AU
v

\fugean 36-38 earmiwala wagANTUdING
60-96 Wasigud (Audgiiennie nsugadouingn,
2563) sAUsznouvasingAuLarAaIA LAY
Iaannsawinuanalily Table 1 uussseznsla
o1msoonidu 3 szey 18un fleny 1-10 3u (starter
period) ﬁaﬂq 11-24 31 (grower period) LLazﬁmq
25-38 U (finisher period)
nasiudaya n1sAuAI9E19 wazn1s3AsIeH
710819

Suindeyathutnlinaaesses wasitudin
Usinmemanaaesitlafuiieny 1,7, 14, 21, 28
war 38 Ju Tufindrurunismsuaznisdaiisld
NARBINABATLILIATNIILABY UNUoyauIAILIAN
uidnd ity Usunmemsfinuld Smsnis
Wasuonaiduhning wagdnsnismevesla
naaes Tufingungiuazaududuinsaiely
lsasaunnu (3291381 07.00 U, 13.00 U. Uaz

=

17.00 U.) YNUIAIUIUAIATRYIAAIIULATYA

a4

\esinarnudeu (heat stress index; HSI) 1135
VDIATE (2553)

leldfieny 37 fu duliveaessiuoudnas 2
#1 Bn1sienzidenannasadendifivsiiadn
(wing vein) lnganamsneun1siazidon 6 Hlu
(Wansse, 2549) LAuldvaendlidaistesiunis
wiadaveaiden dreg1eay 6 faddns wieully
Amsrgmmaaiiladin laun Usuiugesiuunesh
%98 (cortisol function test) USU1UADLAALNDTDA
lasndwwelsd Tushufifiennamuiuniugs (high density
lipoproteins: HOL) wag basfufifinanuvuiwiusi
(low density lipoproteins: LDL) Mntiuilaneass
AR INUIIide TInlaun1svinliaauaienissy
uhaasueulneanles LaWNSTuraEARLAIEIN
wazudindmindudiu Fauazae Loen axlwn

' ¥

wes Un ludfuresvios lasensegn wiwazdiy Ui

6

AuUasidudANINGIN

9

Wielnfieny 38 Tu duliilednuiugias 2 61

@ A

duiiududiudldidnadausiu (duodenum) wagald
AnaIunNaNs (jejunum) ANNENIUTEIN 3 LIUALIAT
Assfeg A lddndusiulnLsazrasluasazane
10% buffered neutral formalin Yrluw3eudladiiie
Anwdnuarganmeimaveadeyiimadueimslag
Tapugevetiala (villus height) Anunitevediala
(villus width) wagAUANVBIASUN (crypt depth)
lnvduininiala uwazasunidnuau 9 Suradiuves
aldmuisues Yang (2008)
N5IATIZUNIIEDR
M1N1536AT181ANLUTUTIUYR T BY AL
UNUNTAABILUULNAVIBISEa (factorial experiment)
Inele General Linear Model (GLM) aa8lUsinsy
ABUNILADSTEN L%R]g‘d SAS® University Edition lLag

PNAFDUAMULANANTEININIANRALAILIS Duncan’s



Sungkhamanee, C. et al. / J. Mahanakorn Vet. Med. 2023. 18(1): 41-56.

Table 1 Ingredients composition and calculated analysis of experimental diets.

Positive control

Ingredient (%)

Negative control ( -75 kcal/kg ME)

Starter Grower Finisher Starter Grower  Finisher
Corn, 8% 54.72 57.17 61.07 56.31 58.80 62.66
Soybean meal, 50% 36.68 33.59 29.06 36.50 33.36 28.83
Soybean oil 3.34 4.52 5.49 1.98 3.14 4.13
Mono-dicalcium phosphate 2.257 2.016 1.809 2.253 2.012 1.805
Limestone 1.009 0.906 0.824 1.011 0.908 0.826
Pellet binder 0.300 0.300 0.300 0.300 0.300 0.300
Salt 0.229 0.251 0.251 0.227 0.248 0.249
Broiler vit/min premix 0.200 0.200 0.200 0.200 0.200 0.200
DL-Methionine 0.327 0.276 0.248 0.324 0.274 0.246
L-Lysine 0.227 0.162 0.156 0.229 0.166 0.160
L-Threonine 0.127 0.081 0.064 0.126 0.080 0.064
L-Isoleucine 0.044 0.015 0.007 0.000 0.000 0.000
Sodium bicarbonate 0.214 0.185 0.189 0.216 0.189 0.192
Choline Chloride, 60% 0.080 0.074 0.084 0.079 0.074 0.084
Antimold 0.200 0.200 0.200 0.200 0.200 0.200
Salinomycin' 0.050 0.050 0.050 0.050 0.050 0.050
Calculated nutrient (%)
ME for poultry; Kcal/kg 3000 3100 3200 2925 3025 3125
Crude protein 23.0 21.5 19.5 23.0 21.5 19.5
Crude fat 5.88 7.10 8.13 4.59 5.79 6.84
Crude fiber 2.63 2.57 248 2.66 2.59 2.50
Calcium 0.96 0.87 0.79 0.96 0.87 0.79
Total phosphorus 0.86 0.80 0.74 0.87 0.80 0.74

'Withdraw for the last 7 days of the experimental period

new multiple range test N15EAUANULANF1IDE 19T

o

HydAgyvneaiia (P<0.05)
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Table 4 Effects of lysophospholipids supplementation on blood chemistry in broiler.

Energy levels LPL levels Cholesterol Triglycerides HDL LDL Cortisol
(mg/kg feed) (mg/dL) (mg/dL) (mg/dL)  (mg/dL) (ug%)
PC 0 144.81 70.75 97.81 32.19 <0.23
500 134.68 78.18 92.25 31.31 <0.23
NC (-75 Kcal/kg.) 0 150.06 82.56 102.19 34.69 <0.23
500 141.44 76.50 94.38 35.13 <0.23
ME level
PC 139.75 74.47 95.03 31.75 <0.23
NC (-75 Kcal/kg.) 145.75 79.53 98.28 34.91 <0.23
LPL level
LPL 0 mg./ke feed 147.44 76.66 100.00 33.44 <0.23
LPL 500 mg./kg feed 138.06 77.34 93.31 33.22 < 0.23
P-value
ME level * LPL level 0.8725 0.2581 0.8018 0.7642 0.0000
ME level 0.2055 0.3939 0.4702 0.1563 0.0000
LPL level 0.0525 0.9072 0.1432 0.9203 0.0000
Pool SE 23147 29218 2.2199 1.0832 0.0000
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