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Effects of supplementation Ca-salt of palm oil fatty acid in the lactating

dairy cow diet on productivity and milk compositions
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MBI g Usvasdiflefnunaresnisiadu Ca-salt of palm oil fatty acid (Ca-PO) Tuomnslaauy
somsfuldTnguiis UTinahuy uazesdusenoutum Tnglilatauugnuasleadlni@idoudium 10 & 73
AnadsUsinuiund 7.2122.35 Alanfuuarsuauiuliuy 15948 Yu vinisdulngld38nns Stratified
random balance TaglfUSinutuunarasdusznoviiug utanmasondu 2 ndunanoslduninguniuay
uaznguaTY Ca-PO fisedfu 300 niusasasiotu sovnamaaesianun 35 Ju Tne 7 Junsnidudieuiu i
uay 28 Jundadurianisfuiiodis nansaassnuinninaiy Ca-PO Tusrmslainuaiisedu 300 n3ude
fastoYulsidsrasionsuldinquit uasUTianiug (p>0.05) eglsfionamuinnsiaiu Ca-PO aunsavia
Usinaudesibudlusiuim (p<0.05) warfiwunliuiwesduluiugdudowisuieutungueunsld
(p<0.10) Tngllsinuaruanisoadofifudlusiu uanlna uazvesndsldmulutiu (p>0.05) Fedusaguléi
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Abstract

The aim of this experiment was to evaluate the effects of supplementation Ca-salt of palm oil
fatty acid (Ca-PO) in the lactating dairy cows diet on dry matter intake, milk yield and milk
compositions. Ten crossbred Holstein Frisian lactating dairy cows with averaging milk yield of
7.21+2.35 kg and 159+48 days in milk were used. The animals were stratified random balance by
using milk yield and milk compositions divided into 2 groups including control and supplemented Ca-
PO at 300g/d. The experiment lasted for 35d with the first 7d was the adjustment period followed by
28d was collection period. The results showed that supplementation Ca-PO at 300g¢/d in lactating
dairy cow diet had no significant differences on dry matter intake and milk yield (p<0.05). However,
supplemented Ca-PO significant to increased milk fat and tended to increase total solid percentage
when compare to the control group (p<0.10). For milk protein, lactose and solid not fat percentage
had no significant differences (p>0.05). It can be concluded that supplemented Ca-PO at 300¢/d can

increased the concentration of milk fat and no detrimental effect on milk yield.
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msllusiuetaluomnsdniluefindinguszasdifioaneuidswesnsifinanunsaindanuvedeainuuvas
raeaogluanuzndanuifnaudomnleiauseglutiiifinsuandniigusdaudaiumsiuldvedasinisiuléd
#1 (Herdt, 2000) Fafuwsliladesiinisaanendsnu (Mobilization) dsesiavausglusnamenildidundany
Wiowanuug %ﬁmiamawé'ﬂa'mmlsi’ﬂugﬂLLuuﬁwdqma”LﬁLﬁmmiﬁimu (Ketone) Fulusnesme malusisneves
Iﬂhjmmmﬁﬁmmiﬁimuﬁaam]'ms'ﬂamalé’ﬂﬁagiuisﬁuﬁUaaﬂﬁmsda’lﬁlﬁmiiﬂﬁim%a (Ketosis) T
(Andersson, 1988) aEJ'mlsﬁmumiLa%ulmﬁulugﬂmmﬁfwﬁuﬁﬁuﬁ?uﬁ%ﬁwﬁ’m‘lumﬂ%uasﬁiwmmdﬂ e ulagdu

TugUvesduiefisnnndt 60 ¢/kg DM agdwmidsausienssuiumsvdngesnglunsemneninveda lnaianie
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otBauunfiGenguiidenidole (Messana et al, 2013) mslélusfuitegluguvediutulmasinu (Bypass fat) Wuis
Fanunsoutladagmananlddownluuriaiarbidosamemelunsamentinusazdssamei usansame
duan9 (Palmquist and Jenkins, 2003) 5 dlldsmasumunsyinnuvesuaiiSefigesidelouaslinansenusenis
Wisuuamesesssnevveniulalasamyedibalesdudlutniug Sdugtuldinmiluilvadiu
o uduwvdmdnulusmsdmsulasauy wiuenmidesntudmuinnislénsaluiulnaruainisiu
Undal (Casalt of palm oil fatty acid; CaPO) anunsaiiazdaasumsiiuuSinameslututiuuld (De Souza et al,
2017) warndsnuilasausldSuiiimnntusanmsaviliusmnashuimedauniiuuadiud udae (Pantoni
et al, 2013) Felusiurhundusussne v uniRedesfunsisnsansimiuniu vnanunsaiauBansly

nsdidladuiuildezdmadonisiauguninvesunlugaamnssunisdedaunludsemelngle fday
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THla3nuugnuasioadlaindifoussduasidon 87.5 Wosidud S1uam 10 Miifvsinuiuuededoty
7.21x2.35 Alan3u Sunuiuliumiade 159+48 Yu vhn1sduuuuindu (Stratified random balance group)
Tngldusinahuanazesdusnautu niswdenguladu 2 nquldun nduaiuay uay nauiEsy Ca-PO
300 n3usDIU Imaiﬂ%uuﬁu’qaaqﬂfjmzlé'%’ua11/1'136?J'uﬁwﬁa]gﬂmuﬂmuéfaqmﬂmuwaﬂﬂ%uuﬁﬁmuﬂﬂu
NRC (2001) uaglgurhsdmegnadiuiindanisldemnsdu 2 dfenan 05.00 wuse 16.00 u. fhazenuazus
sliiumaenian sazaamaaosian 35 u Ty 7 SuusnifuszesUiuia audae 28 Yundaduszes

neapaziiufiog dnlimlawsaziiiuensnungunaassegududasesdeniy

nsNUAIRE1IKAZIATIEING

Usnaunsiuliinquiisazianntaanismaaes 5 Ju agsihnsifudeya 2 Jufinsedu Tnevinnisdauas
SuiinintinvesemnstoulafuddldinemstudiSaguuarsheim wasnafufegsemnaeuiiu ndmn
tfurhnsdiemsfimdeninnisvvedalutudinly wasdufivormstszana 10 Wesidud wevnlvevld
awdulugouaniou (Hot air oven) igamgii 60 sarwaidsa 1ulian 48 FaluamuiBnnsves AOAC
(1998) iilothsnAumsAulivesinguiis thfeguensiimaiuiegsllinseiosdusznaun anil
Feusznouselusiu i i Weleluiiliazarglumaidunans (NDP) Weleflsiazansluansifunsa (ADF)
uazaniiy (ADL) 'Vié’w’]ﬂﬂy'uﬁ’wmﬁ']mmwé’wqu%maﬂﬂ%uu (Net energy for lactation at production
level; NE,p) 1099191 3uAas s nn1UaLN15999 NRC (2001)

vhmsaatufinnandniusmedeiausmnimnfunaeasssrnainisvnaeaitevnindunyTnauus
wisdadteu wasihdeyadindnludhauninfienuimashuauiulutuuail 3.5 Weddud (Parekh,
1986) usnanilduniuiognsiuivvedladauumevedeaililunsmnasmadluloduasdodudu
U310 30 Siaddnseiedio deutthuuAuin Pooled TnsAnlusnsdiuvesuimnaiuniloduagiiowdu
ihluiAulifigamad ¢ esmiwadeaiiioseiinzvinannass Ingazdiiunisnianismaass 5 Ju uazdy
iutasas 2 fufnserty ilevnlulieseiesdusznauiusldun Tusiu oty uarlna vosudslutuslisg
s uagveauderulutun o quéidouasimunnisdmunndniang fusenidsuniionsudislngliindos

Milkoscan FT-6000

nsAATIEidayan1eana
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ihdayailannistufinseninanismaaesdalaun n1sAuladnguis Usunaiug wagesrusenauliuy

lddinseianuuaninwesaiaieveanguiiedns 2 nquiiludaseseiu (ttest independent) tnarimun

[

syAUtYAAYTTEAU p<0.05 tazszauuualing 0.05 >p< 0.10
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NAN15ILaZN159AUS1EHE

asUsznaumuaiifilglunisvaasanudl wedilushiu 1.32 Weosidud nasnuans 0.81 wnzunassne
§ < (3

Alan3u ludiuvesomstudusoguilusiu 18.43 Wosidud wdanugns 1.53 wnzunaedsoilansu lud

Ca-PO fNasuniU 3.34 WnzuwAapsaenlansy (an5199 1)

] 3 = Al
M19190 1 ’eNﬂ‘lJ%HBUV]NLﬂlI?JaﬂmWliﬂﬂuﬂ’mﬂﬂam

ltem Rice straw  Concentrate  Ca-PO
Dry matter; DM (%) 92.10 93.00 96.88
Crude protein; CP (%) 1.32 18.43 -
Ether extract; EE (%) 1.52 5.12 85.60
Ash (%) 15.86 7.84 14.40
Neutral detergent fiber; NDF (%) 73.58 37.64 -
Acid detergent fiber; ADF (%) 59.15 19.40 -
Acid detergent lignin; ADL (%) 10.41 6.97 -
Total digestible nutrients; TDN (%) 37.07 66.22 165.64
Net energy for lactation at production level; NE,, (Mcal/kg) 0.81 1.53 3.34

HAYRINTSERY Ca-PO Tuomslesauulidmasianisiuldinguiwesisdnuaznisiulivesinguiesiy
agaflifud Ay nneadn (p>0.05) agdlsinuladauuiiléfunisiasy Ca-PO fisziu 300 nusetu Susuna
wianugvdilesuganitnguaiuay (Mafl 2) aeandesiuauidees Leiva et al (2018) 1l4 Ca-PO iy
Tila3auniisedu 8 Wedudvesinguislinuanuuandisweanisfuldiagsenuliinisussdiuany
Fosntandsnugniiienisliiuinrainsafnunyinunisiuldvedauy Tnslunsvasosildsniunis
Usziiupusesnisndunuredaiauunarliemstuluzvuvuveinissidanisiui alunalinisfuldves
onstuliunnsety Tuduveshetnnisldluiulusuves Ca-salt azliidwmansenusonisdosaansveade
’LsﬂuﬂizwawﬁnLm'a'amaLﬁaé’mﬂé’%’ummswmuﬁﬂ%mmqﬂ (Ollier et al., 2009) agnelsAnursfinvoinsa
lushufdusemsidsuntasnisiuldidu msldleiuiduumamesnsalualuiednlueimslnavdamaliled
msauldfianas (He et al, 2015) wadioldlosiuiliduundswesnsalaiulowdnyhlinisiulgvesda Qﬂﬂﬁu
(Beauchemin et al., 2009) a'auﬂ7iﬁiﬂ%'mumlé’%’uﬂ%mmwé’amuqm%ﬁLﬁumﬂ%iJLﬁﬂﬁ]']ﬂﬂﬁﬁIﬂ%@Wié’%’U
W UTER AN Ca-PO Feiindsnugvidienioedi 3.30 wnzunasirenlaniu dwalvinisAuldngany
avdvestaunlunguitinsiaiunsaluiulvasiuannniinguaiuau egndlsinumsiasaleiuluemslaae
dwadonisiulsvedaiiunannstesamedelonelunszmeinvedatissduiianasilidnsnisiva
H1uvee vsTinsinariudian Tag Benson et al. (2001) naassdalviuldlunsemizniinvedadslosuiled
sefurasnuliuioggmuiiladinsiuldfianas aenrdesivnuitefietmisudundediulalnenisin
dnszinzuinuinlaiviianisiuldianas ilesanlvifuaglunszdunisinaisuve e sluy

Cholecystokinin @finasianisdudsnisiuldwadla (Litherland et al., 2005)
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A19197 2 m3fulainguiia (OMN) uagnisiuldndsnugns (NED vedlaiauuilisu Ca-salt of palm oil fatty

acid (Ca-PO)

ltem Control Ca-PO 300 g/d SE p-value
DMI (kg/d)

Concentrate 5.29 5.29 - -
Rice straw 4.29 4.26 0.121 0.827
Ca-salt of palm oil fatty acid - 0.28 - -
Total 9.58 9.85 0.121 0.155
NEI (Mcal/d)

Concentrate 8.08 8.08 - -
Rice straw 3.47 3.45 0.099 0.578
Ca-salt of palm oil fatty acid - 1.00 - -
Total 11.55° 12.53° 0.098 <0.001

o o

naewe): ° uag ° Alivegluldazuaiuaninuuansegasitedfynieeis (p<0.05)

£

SE = Standard error

nsLasu Ca-PO ludsnasouSunaitinum (p>0.05) @enAdpIiUNTNAABIUDY Leiva et al. (2018) &g
@3y Ca-PO iieannsldudaduundmasnuivhliszduve mdsnuinlaldsuivsuamdanugnaivindu

kaznIsneaaREsunIatutuantTuU Al uwE LN U USunamesunliianuwansraiudioSeuiisu

o ' a' ¢

AunguAIuANdialinIsAUANNEINUNtATUTEsdRT (Eknaes et al, 2017) wanNaNUUNITNIAGRUATNNAINUY

q q

¥
=

dniniiusravsnmeesandniiuunligs nsisdunandmiunannsEsumdsuasiviinudeedaunne
INFINTUTEANS AN SHEMN UL g LA Tund Ui IR rdwa S undnsiisadluysann
figannnd egrelsinuiianidenuinnigly Ca-PO Wewssuiisuiunsld Ca-salt Nflasdusznouveansn

ledulsiduimedguziiszdninnvesnisldndsnunanin (De Souza et al,, 2017) lageu3deves Meshram

=

et al. (2016) wu3n naswasulvsiulvaniua s NUS U uNaNEA U NI NTY 12.73 Wosigud @9

a P

Usgansninnslavsslevivesnsaluivludniineidensiusgivyinvensaludulaensaluduuddifn e
Uszdnsnmigeniinsnladulddumiialunaldinisedy Ca-PO awnsafinuiunaniuuld (Piantoni et al,,
2013) Tuduvesasdvsznevinunluanideidniseaiy Ca-PO lusnmsvadlasaunausaiuosidudluiu

Punle Faurdiandunsaletiuinuuinly Ca-PO waznuin nstdnsalesiursdnfalunsaiiunisduasiesy

'
faa a U

lugfuduule (Enjalbert et al., 2000) IngUradifinagifinsyauaas Non esterified fatty acid (NEFA) lunsyua
BoadarnulTinadiguilelinslénsalesiuduiiadulusimsvesladaum (Choi et al, 2000) Usnives

NEFA Miiuduilauduniusaonisdansizibaduinuulaeunfeal NEFA agiindutiledn1saa1anwasaud

'
a

avaulusraneanlddundsnudislaindanuilasuilidisms USuiaveaussidudlvsiutuuiaudug i

¢ <

TUsinaulesidudve sudaludus (Total solid; TS) Huunlduiiia@usie (p<0.10) luvariesidudlusiu

waziesiduduanlnaluthuslifinuunnaisegdidudAgyneaia (0>0.05) fanns1ed 3
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A399 3 HaUBINILY Ca-salt of palm oil fatty acid (Ca-PO) fanananu1ul wazasrUsznautiuuveslasaul

319NT Control Ca-PO 300 ¢/d SE p-value
Milk yield (ke/d) 7.09 7.81 0.871 0.432
FCM 3.5% (kg/d) 7.38 8.21 0.916 0.390
Milk fat

(%) 3.99° 5.03° 0.322 0.012

(g/d) 285 394 49.589 0.058
Milk protein

(%) 3.00 3.04 0.224 0.883

(g/d) 214 233 24.289 0.456
Milk lactose

(%) 4.44 4.56 0.180 0.524

(g/d) 317 357 47.027 0.415
Milk total solid

(%) 12.07 13.29 0.600 0.077

(g/d) 860 1,034 199.000 0.184
Milk solid not fat

(%) 8.11 8.30 0.079 0.603

(g/d) 579 644 72.936 0.400

e * uag © Addvegluldazuauansauuansegsitedfyniedis (p<0.05)

SE = Standard error; FCM 3.5% = USunautiusudulusuuai 3.5 Wodidus

unagy

n51EEH Ca-PO Tuovnsladausiszdu 300 nfudetu lidsrasoyTununisauldvesinguits Ui
osiusznauthusludiuves Tsiuuazuanlng Tnsnaiedulatulvaruinlladuiuafnaniifiuuae
dwmaliUsinavondeluhusiunlinfstude n1sld caPo wduluomadudnuumidunisiy
dnenmvesnisadidluduiuimedauligdunsdifinunansvinudeomveuaunmiuaslfvhedndu
ownsneundnlunisdeda sghalsinunsld ca-Po @iuluomsveddafioduaiuuiunlufnuuead
Funuiigeninmsldevsmeuaunmid vnfisludrunsauaEosiununsly Ca-Po wielild azidu
Uselowtiadnebs wasmndumuoradulsslsnidmiununsnsld venmionniunsidelulafidszansam
ﬂuaawawémﬁmuﬁqqma%damaﬁumnm'wmmm’? Soildainandntuniisn dedifielfAnussansamsonis

HAnuNgeEnnIsiliunsITellueuian
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