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Effect of Calcium Hydroxide Treated Oil Palm Frond on Feed
Intake and Digestibility in Goats
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uUNAnga: mm%m\mmmﬂﬁzmr-iﬁ@ﬁﬂmmmmmﬂumz@ﬁﬁﬁwﬁﬂLLmaL%uvlamvaﬁmf (calcium
hydroxide treated oil palm frond, CTOPF) statFunaunisiiulel uaznstiesldluune Tnednenluunsgnuss
Hudlas-as 50% e glszancu 15-16 ineu JibhwvinEusuede 20£2.0 kg 1w 4 5 guune Wi lasn
BINIFNHUNUNNINARENULIL 4 x 4 ARTAaNFY Usznauson 4 ngu Aa ngunliFICTOPF MsyAl 0, 2, 4 uay
6% LFuAnE1M391 0.5%BW AnandL nantsAnEwudL N siuldresinguis Suvisedng hlsiu
79 LA UATRTAgTAA TR 4 Nau TuANFYNaTiA (P>0.05) fam\ﬂmmm dunlszAvamatios
Ihneimguii auvizedeg TsRuan riimad Lﬂ‘ﬂ?Lﬁﬁuﬁﬁﬂﬁuu‘a‘QN‘V}ﬂﬂﬂh LAENASLA s Term 1 ARy
Lmu‘llmm@mm (P<0.01) Luﬂfgwﬂumnﬁmm@mimmm‘llulfnmim mew,mmﬁumm P<0.01) Wananni
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ABSTRACT: This study aimed to investigate the effect of calcium hydroxide treated oil palm frond
(CTOPF) on feed intake and digestibility in goats. Four of 15-16 months old male crossbred (50%
Thai Native-Boer) goats with average initial body weight (BW) 20+2.0 kg were randomly assigned
according to a 4x4 Latin square design. The four dietary treatments as following: COPF 0, 2, 4 and
6% with 0.5%BW of concentration, respectively. The results showed that there were no significant
differences among treatments for total dry matter (DM), organic matter (OM), crude protein (CP),
neutral detergent fiber (NDF) and acid detergent fiber (ADF) intake (P>0.05). However, digestion
coefficients of DM, OM, CP, NDF, TDN and metabolizable energy (ME) were quadratic decreased
(P<0.01), but digestion coefficients of ADF was quadratic increased (P<0.01) with increasing levels of
calcium hydroxide in OPF. Moreover, the blood metabolite blood glucose, blood urea-nitrogen (BUN)
and pack cell volume (PCV) were similar among treatments (P>0.05). Therefore, level of calcium
hydroxide at 2-4% can be improve the quality of oil palm frond for goat rations.
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Table 1 Ingredient concentrate used in the experiment (% as DM basis).

Ingredients Kg
Ground corn 60.00
Soybean meal 12.13
Fish meal 1.04
Leucaena meal 15.00
Palm kernel cake 7.33
Molasses 2.00
Dicalcium phosphate 1.00
Salt 0.50
Premix 1.00
Total 100
Estimated chemical composition (% DM")
CP (%) 15
ME (Mcal/kg) 2.54
TDN (%) 75

calculated based on chemical composition of feedstuff reported by NRC (1981)
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Table 2 Chemical composition of calcium hydroxide treated oil palm frond (CTOPF) and

concentrate used in the experiment (% dry matter basis)

CTOPF" (%)

Chemical composition Concentrate
0 2 4 6
Dry matter 40.79 39.39 39.58 39.17 88.23
Organic matter 91.11 86.58 85.14 83.11 95.44
Crude protein 5.74 5.72 5.43 5.11 15.48
Ether extract 2.32 2.43 2.02 2.07 3.46
Ash 8.89 13.42 14.86 16.90 4.56
NDF 65.87 64.01 64.47 66.23 32.31
ADF 45.87 45.26 45.77 45.89 16.23
NSC” 17.18 14.42 13.22 9.69 44.19

NDF = neutral detergent fiber
ADF = acid detergent fiber
YCTOPF = calcium hydroxide treated oil palm frond

“NCS = non-structural carbohydrate Estimated: NCS = 100 —

(Dias et al., 2011; 434AT, 2561) 4AUFLBIA
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waztinnimanuliantugaglaa (acid detergent
fiber intake, ADFI) T89Un=RA3 CTOPF fiswsitl 0,
2, 4 uaz 6% Mnaw s iuensnem stz (P>0.05) W
Bnnumsiulgviamaiiandi Bunnuede (kg/d)
LAENFAR N UNLIRAN (gkg W*™) anaiiiasn
anBnmmsivldfammmasinguidliuansing
M (P>0.05) uazasALlsznatmnamReanig
ﬂm&ﬁwﬁuuﬁnnm@ﬂﬁﬁiwqﬁ’u@famM”mﬁumi

Anma89 niggn (2562) IeMn3AnEINT e

maluthausinduminnindiamaiszay  0-6%
@3Nt 0.5% IuLszqnmmuﬁuLﬁm—
LL@qTﬂ@uLﬁ'ﬂu 50%
mummm@ummm
yaslisfgam ﬂ?mmmmu’l@mummmmuq
wasiavFununnulsesanTumaglaa  J60
Wi 34.15- 38.34, 4.29- 4.67 96, 21.44-23.53
uar 16.66-18.62 gkg W' ldumnsinaeiu

15u0unnsnulavianus

W UFunounnsnule

(P>0.05) Tuungnnngs 1uhaafun1sAns
989 Alam et al. (2005) lavinn19AN®INNG
Hlusienew (Albiziaprocera) nsinfag wAaLde N
lansanlas Inaesaulndreu wazuAaLdaw
- o a aa -
lansanlassaniuinaesaulndren  wWhey
P . .
Weuiulunoewn imin ey woaniBanu
nanulivisrunresiguie  uasFunainisiule
annnaesauyisadng luwnennngu luuansineiu
(P>0.05) aginglsAnnuiNai N AL ILAR LT
R - ol
lansan lmsaunudnlsurnisnulaviaun e
a = o al = v 1 ]
duvzadnquazllshusaniuuaiuanasusld
WANANNAY  (P>0.05)  WHe9aInnN9ANYed
al L v v QI d?l ] va
waaldenlansanlasmnlid NI udenaliau
Vredhnanad AanAAaIiLNIIANMIL94 Diaset
2011) levnnnsAnennns s esmin
waadsNlansanlasmassiL 0, 8, 16 uaz 24 NSNFD
o e Y o & . -
Alansuruses luwdladie wudnFunanisi
IhnesBursedng uaudesninduunlinanas
wuLudulAenidages (Quadratic) WNaseAy
gagupaldedlansan lmmANIuNInNnGn 16 NN
Aaflanfugnudes at1elidadAydanieads
(P<0.01) Lwiwud']ﬂ?mmmaﬁuié’mmmﬁq
Lm@“l,mmfa@wmuLLqumwuLumvmu
%um@Lenﬂu”l,am@ﬂisnml,wmumnmw 8 niu
fanlaniNgudas @ﬂwuuﬂmﬁmmmmmm
(P<0.01) agiglsfinu annisdnmAsas wu
d1d3uaunnsiulseslnrusluualtuanas
P>0 05)
Lm@Lsnﬂuvl,amfaﬂ’l,sﬁmwmummw 2% lunig
Tyt gudnfumiinenaiilesunainAtaany
Lﬂumm-mw@;amﬁ 7 uaziunnaesdlssiud
Iifinlen Ralnansenusian1svinaLTaIa AU
ﬂﬁjmﬁiﬂmﬁﬂﬂ (cellulolytic bacteria) WALERMIN
nsluaduaesemslunssmzgiiu (rate of
¥ = o v a s
passage) T1aq A WFunaunnsiulaaes
Intuzanas (van Soest, 1994)

et al

(WAl upNFN9E D5 WWassAuaag
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Table 3 Effect of calcium hydroxide treated oil palm frond (CTOPF) on dry matter intake and

nutrient in goats.

CTOPF" (%)

Contrast P-value”

ltem SEM
0 2 4 6 L Q C
DMI
CTOPF
kg/d 0.318  0.331 0.298 0.301 0.02 NS NS NS
%BW 1.54 1.62 1.42 1.46 0.11 NS NS NS
g/kgBW’"® 3288  34.36 30.36 3120 249 NS NS NS
Concentrate
kg/d 0.102  0.105 0.106 0.105  0.002 NS NS NS
%BW 0.50 0.50 0.50 0.50 0.001 NS NS NS
g/kgBW’™®  10.57 10.63 10.73 10.80 0.08 NS NS NS
Total
kg/d 0420  0.436 0.404 0.406 0.02 NS NS NS
%BW 2.04 2.12 1.92 1.96 0.11 NS NS NS
a/kgBW’™® 4345  44.99 41.09 42.00 2.48 NS NS NS
OMI
kg/d 0.382  0.383 0.356 0.346 0.02 NS NS NS
g/kgBW’"® 3966  39.52 36.19 35.74  2.20 NS NS NS
CPI
kg/d 0.035  0.034 0.033 0.031  0.002 NS NS NS
g/kgBW’™ 367 3.55 3.33 3.19 0.15 NS NS NS
NDFI
kg/d 0239  0.258 0.238 0.242 0.02 NS NS NS
g/kgBW’™® 2478 26.74 24.27 25.03 1.58 NS NS NS
ADFI
%BW 0.159  0.155 0.154 0.160  0.001 NS NS NS
g/kgBW’™®  16.56 15.82 15.66 16.56 1.00 NS NS NS

YCTOPF = calcium hydroxide treated oil palm frond.
?| = linear, Q = quadratic, C = cubic.
SEM = Standard error of the mean (n=4).

AnilszAnanssianle

Table 4 duilsz@viannstiaeldunsuns
4% CTOPF fis=sl 0, 2, 3ua 4% @3udae
8791994 0.5%BW Wud’]Lszﬂ@iNmé’?”u CTOPF
Tissdt 2 way 4% HfusvAvansees|das
Tnguitegendunsilds CTOPF fiszsu 0%
@ﬂ'ﬁqﬁﬁﬂdﬁﬁaﬁqmmaﬁ (P<0.01) uiile
WRsuiRenunenguilldiu CTOPF flsziy 6%
uaz 0% ﬁﬁuﬂixawéﬂﬂ?ﬂﬂﬂiﬁyﬂlmiﬁmLLﬁQVLN'
uANFinarit (P>0.06) immfaumm&muiamaﬂ
Tefifiadn 0-6% muﬂi‘vmw'ﬁmmammqmmmq

Tafluurlduanasuuuiduldsnndsaes
(Quadratic)  lilnszfuTequnadaylansenlas
WINNI1 4% @ﬂﬁqﬁﬁﬂﬁﬁﬁmﬁqmﬁqmﬁﬁ (P<0.01)
uﬂﬂmﬂﬁmndmﬁiﬁ% CTOPF Tisesity 2, 4 uay
6% 34zﬁ“uﬂ?vm‘wﬁmm@ﬂ"lmm@ummﬁmmmﬂ
unengunliF CTOPF Tiswsi 0% (P<0.01) widle
ivmmfmmmﬁﬁﬂmgmmn%mL‘wmumrmm 4%
mwﬂ@mmmm@ﬁimmawmmmLLmT,ummm
wLLdUlAIATERd (Quadratic) @mmummm
fannaani (P<0.01) lefiansnniedinlas@vanig
slorldvnchlsumn wudunenguillés CTOPF
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Tt 0, 2 waw 4% ﬁmiﬂ'@ﬁiﬁmmiﬂiﬁumum
m%mm@mimm CTOPF #3261l 6% (P<0.05)
Luawfmmm vavvesnaatdanlansenlos
megqmﬁ 4%  ylsidnlasAvisnstiasldaes
TdsRusaniuunlduanasuuuidulAniasaes
(Quadratic) @ﬂﬂjﬁ?&lﬁﬂﬁﬂgéd%’mﬁaar (P<0.01)

=< o =l ! o a a 1 v
ANNIANENWATIH Wuan ﬂllﬂﬁ‘z@'ﬂﬁﬂ’]‘iﬂ@ilvlﬁ

2RI U '&Vuﬂixaw%rmiﬂ@ﬂiﬁ%ﬁm?ﬂf’fma
LmvamJsvmmﬂwmﬂimsumiﬂimumm mmium
mmLufaiwmmmLm@mﬂuiamaﬂhmwmu
NN 4% Lummmn‘]ﬁmmiﬂmusfmmmmslu
CTOPF 6% LL@”‘Ll?mmnwﬂu"lmmTﬂ?mummm
m‘LuLvan@uw”Lmu CTOPF 6% szl
anasdanayn WlszAvanmnzusumsvsintes

a = =® ° Vv
mam@umfﬂumzmﬁ:gmu@mmmwﬂm

ﬂizmuﬂﬁ@@ﬂé’mmiﬂummm Tneanne
dutlsz@nsnisdesldvesllsAusauniaana
FunusinemsaiulTunsldsfusanlueuns
(van Soest, 1994) #BAPRENALNIANENUEY Dias
et al. (2011) lavnnsanensldumaidenlansan
”Lsnmwumu 0, 8, 16 uaz 24 niusanlaniuTudos
Talladle wud  wiladenldsmdenmn
Lm@@ﬂsﬂ,ammﬂmmmu 024 nfuFenlaniu
Iuge mmﬂimmﬁmm@ﬂimmqmaLLm uaz
muﬂiymwﬁmm@aimm@ummﬁm T
TAsndsaes (Quadratic) Sesemmesupaidonla
psenlsiinmnnndn 16 niusienilaniiudes
(P<0.01) Vl’]u'a\‘iLﬂﬂ’)ﬂu@uﬂﬁ‘”ﬂ%ﬁﬂ’]i‘ﬂ’aﬂ"ﬂ’a\i
Tilsiusaluuiladen I museeminuaa@ey
lansanlainnnd 16 niusenlaniimudas i
Wanad  (P<0.05) ki LN@W@’]?M’]D\W]’]
@Nﬂ%@‘l’]ﬁmi‘ﬂ’ﬂﬂim%@\mu\iL"IJ@@ WLIUNENGHN
1450 CTOPF 3zdill 2, 4 uaz 6% NAngundung
ﬂ@mﬂ,m CTOPF 0% (P<0.01) Lmeuﬂi ans
miﬁ@ﬂimm@mm@‘ﬂammLL‘W n@u‘vﬂ,mu
CTOPF 2, 4 UaY 6% HUUdinIuLuLiduns
(Linear)  gandiunwznquildfu  CTOPF
0%(P<0.01) “atielafiana wmmwmmwim
5 CTOPF 2 uaz 4% Aulefdudlnauzsini
datligandiunznquildfu CTOPF 0% ot
NdudAtyBanneans  (P<0.01) 1llagannang
vaauaatdanlansenlafdieanuazyinans

WusrAnlwinaglas  ugzaaiaiusyinraaing
mmmmLzmLeﬁm‘lﬁ@ﬂmiﬂmmumwﬂmﬂm
miwmmu,mqumww;ummwuﬁmniu
waglad (Pandey et al, 2015) duald
aaurEdlunszimzgiuannsadn lldesldun
Tu Awhlidulss@nanistesldvesinguis B
Vizerin mu\‘iLﬁmmmvmiulfnmiamwmu
aBAARANILNIANENTIR9GIAT  (2561) A&
‘1/7’1ﬂ'ﬁﬁm:mmﬂ%’mﬂuﬂm’uﬁwﬁwﬂﬂ Nl
ﬁmumuuumm‘m 5% mﬂuﬂmumuwm
unaidenllansanios 5% Lmvmﬂummummu
wilng Fesaniuueadenlansanlas 2.5% ileld
Lﬂummimumumummuu;wv WLAUNENGN
FFsuamsnanATdLTin Ll iy
vinuaadenlansanlad 5% uwazvndluthay
nlunmingFusauiuueadenlansenlasd 2.5%
fduisz@ninisdenldresduniainguas
ﬁuﬂiwaw%miﬂ@ﬂé’mmmﬁqLsﬁm’mndfm,wvmﬁu
U (P<0.05) atislsinu mnm@ﬂnmm@mmm
Iﬁmumm@a‘mmmumLeﬂﬂmiamiﬂﬂisﬁml,wmum
N 4% mﬂumuﬂivmﬁmiﬁ@ﬂimmmu\‘im@m
LLmLﬂmmuﬁTmumqwﬂfaﬂ”lmuLLm‘Eum@mm
uwundulAe (Quadratic) aeeladAtyEanng
#0R (P<0.01) Wiagannyunnaealsiusmuly
p1nsuazBununisnulaaedlsfiuanaedena
Wnnstieeldasas  aenndasiunisAnmiaes
Dias et al. (2011) WU LHBTLALIRILARLT LI
lapsenlamgandn 16 niusenlaninanudesy
b, -

vinlfulailedidulsz@nanisdeslire il
waduaziefidudinauzsonidenld  Huws
‘Eummm'ﬂm\muﬁmﬂmmmmam (P<0 01)

Table 4 ungild5 CTOPF flsss 2,
4 uar 6% dndazansdu 0.5%BW &
Wmmumhﬂ@uimﬂmmﬂwmﬂ (Mcal/Kg)
mm%mm”lmu CTOPF fiszfiu 0% (P<0.01)
usnLd Al s T laT e IS u e
(Mcal/day) nngulaiuansneiu (P>0.05) o]
g9 0.82-0.73 Mcal/day @qlndiAsaiuan
wasqunldlsslanllfifantsasednaas
wne Wuiin 20 Alansu (0.96 Mcal/day)
s1e91ulag NRC (1981)
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Table 4 Effect of calcium hydroxide treated oil palm frond (CTOPF)on apparent digestibility in

goats.
CTOPF" (%) Contrast P-value”
ftem 0 2 4 6 SEM L Q C
Apparent digestibility,%
DM 50.43°  53.96" 53.07"° 51.68° 042 NS  0.001 NS
OM 51.30° 56.38" 56.29" 55.87" 055 0.001 0.002 NS
CP 43.53° 44.26° 45.01°  41.46° 0.55 NS 0.008 NS
NDF 32.02° 4058 39.91" 38.82" 111 0.007 0.004 NS
ADF 20.31° 26.39° 2499 25.67° 1.20  0.008 NS NS
TDN 53.59°  56.05" 5540 5491° 027  0.03 0.001 NS
ME (Mcal/Kg) 1.75° 1.90" 1.88" 1.83%  0.02 NS  0.003 NS
ME (Mcal/day) 0.74 0.82 0.76 0.75 0.09 NS NS NS
~8Mean with symbol with in same row differ significantly (P<0.01)
2° Mean with symbol with in same row differ significantly (P<0.05)
YCTOPF = calcium hydroxide treated oil palm frond.
?L = linear, Q = quadratic, C = cubic.
“ME (Mcal/day) = organic matter digestion x 3.8 (Kearl, 1982)
SEM = Standard error of the mean (n=4).
Table 5 Effect of calcium hydroxide treated oil palm frond (CTOPF) on blood metabolites in goats.
CTOPE" (%) Contrast P-value”
ftem 0 2 4 6 SEM L Q C
BUN, mg/dl
0 h-post feeding 13.75 15.00 15.00 12.25 1.11 NS NS NS
4 15.00 15.00 14.50 14.25 1.08 NS NS NS
mean 14.37 15.00 14.75 13.25 1.01 NS NS NS
Glucose, mg/d
0 h-post feeding 41.50 40.50 40.00 41.75 0.87 NS NS NS
4 44.75 44.50 45.75 44.50 0.66 NS NS NS
mean 43.12 42.50 42.87 43.12 0.52 NS NS NS
PCV, %
0 h-post feeding 27.50 28.00 26.25 27.25 1.41 NS NS NS
4 27.75 24.75 26.00 26.25 1.70 NS NS NS
mean 27.62 26.37 26.12 26.75 0.95 NS NS NS

YCTOPF = calcium hydroxide treated oil palm frond

? L = linear, Q = quadratic, C = cubic.
SEM = Standard error of the mean (n=4).
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wpauAadan lansenlasnunnsaldqumaniunse
Iwsilatin (propionic acid, c) ﬁ’ﬂﬁlﬁmmaﬂ
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