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Effects of Using Palm Kernel Cake in Concentrate on

Digestibility and Rumen Ecology of Goats
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Abstract: Five goats with average liveweight 20+1 kg were randomly assigned according to a 5x5 Latin Square
Design to receive 5 concentrate diets containing 15, 25, 35, 45 and 55% PKC, respectively. Plicatulum hay was
offered on ad lib basis. Based on this experiment, there were no significant differences (P>0.05) among
treatments regarding DM intake, whereas apparent digestibilities of DM, OM, CP, NDF and ADF were lower
(p<0.01) at the high inclusion rate of PKC (45 and 55% PKC). pH, NH.-N, BUN and blood glucose were similar
among treatments (P>0.05). It could be concluded that the optimal level of PKC in concentrate should be 15-35

% for goat fed with plicatulum hay.
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Table 1 Chemical composition of the experimental diets, plicatulum hay and palm kernel cake

ltem Palm kernel cake (PKC) levels in concentrate (%)1 Plicatulum Palm
T1(15) T2(25) T3(35) T4(45) T5(55) hay kernel
cake

Ingredients composition, %

Palm cake kernel, PKC 15.00 25.00 35.00 45.00 55.00 - -
Corn meal, CM 59.75 58.11 50.41 42.25 28.80 - -
Soybean meal, SBM 15.54 5.64 2.89 0.17 - - -
Rice bran, RB 5.00 5.00 5.00 5.00 5.00 - -
Urea - 1.00 1.10 1.20 1.20 - -
Salt 1.00 1.00 1.00 1.00 1.00 - -
Mineral mix’ 1.00 1.00 1.00 1.00 1.00 - -
Dicalcium phosphate 1.00 1.00 1.00 1.00 1.00 - -
Molasses 1.46 2.00 2.00 2.00 5.00 - -
Palm oil - - 0.35 1.13 1.75 - -
Sulfur 0.25 0.25 0.25 0.25 0.25 - -

Chemical composition, % on DM basis

3

DM 88.54 88.61 88.726 88.876 88.78 92.16 95.90
Ash 5.74 5.43 5.46 5.75 6.41 8.28 3.90
oM 94.26 94.57 94.54 94.25 93.59 91.72 96.10
CcP 15.89 15.76 15.83 15.48 15.56 3.04 14.20
EE 3.22 4.19 4.82 6.74 7.80 0.21 9.40
NSC’ 43.36 36.96 33.03 24.44 19.04 6.28 3.63
NDF 31.79 37.66 40.86 47.59 51.19 82.19 68.87
ADF 13.29 18.69 22.63 28.37 32.72 54.01 52.68
ADL 4.72 6.28 8.20 9.32 11.05 8.84 14.73
Hemicellulose® 18.50 18.97 18.23 19.22 18.47 28.19 16.19
Cellulose® 8.57 12.41 14.43 19.05 21.67 4517 37.95

1 T, = Level of PKC 15%, T, = Level of PKC 25%, T, = Level of PKC 35%, T, = Level of PKC 45%, T, = Level of PKC 55%.

* Minerals and vitamins (each kg contains): Vitamin A: 10,000,000 IU; Vitamin E: 70,000 IU; Vitamin D: 1,600,000 IU; Fe: 50 g; Zn: 40
g; Mn: 40 g; Co: 0.1 g; Cu: 10 g; Se: 0.1 g; 1: 0.5 g.

‘DM: dry matter; OM: organic matter; CP: crude protein; EE: ether extract; NSC: non structural carbohydrate; NDF: neutral detergent
fiber; ADF: acid detergent fiber; ADL: acid detergent lignin.

* Estimated: NSC = 100-(CP+NDF+EE+Ash)

® Estimated: Hemicellulose = NDF-ADF
® Estimated: Cellulose = ADF-ADL
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Table 2 Feed intake (kg/d) in goats fed plicatulum hay and concentes containing various level of palm kernel

cake
Item Palm kernel cake (PKC) levels in concentrate (%)1 SEM Contrast P-value”
T1(15) T2(25)  T3(35) T4(45) T5(55) L Q

DMI, kg/d

Plicatulum hay, kg/d 0.256 0.298 0.294 0.244 0.232 0.03 0.29 0.18
%BW 0.94 1.08 1.09 0.92 0.88 0.08 0.26 0.08
glkg W*"° 21.49 24.76 24.91 20.76 19.93 1.88 0.26 0.10
Concentrate, kg/d 0.512 0.530 0.514 0.504 0.508 0.01 0.76 0.86
%BW 1.88 1.94 1.92 1.88 1.91 0.03 0.97 0.55
glkg W*"° 42.98 44.24 43.65 42.78 43.37 0.46 0.82 0.65
Total DMI, kg/d 0.768 0.828 0.808 0.748 0.740 0.03 0.45 0.41
DMI, %BW 2.82 3.02 3.02 2.80 2.79 0.09 0.30 0.06
DMI, g/kg W*"® 64.47 68.99 68.56 63.54 63.30 1.97 0.28 0.10

! T, = Level of PKC 15%, T, = Level of PKC 25%, T, = Level of PKC 35%, T, = Level of PKC 45%, T, = Level of PKC 55%.

L= linear, Q = quadratic.

SEM = Standard error of the mean (n = 5).
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Table 3 Apparent digestibility and Digestible nutrient intake in goats fed plicatulum hay and concentes

containing various level of palm kernel cake

Item Palm kernel cake (PKC) levels in concentrate (%)1 SEM Contrast P-value”
T1(15) T2(25) T3(35) T4(45) T5(55) L Q
Apparent digestibility, %
DM 7211* 75620 72117 68.27% 63.77° 171 0.005 0.11
oM 73.48" 7678 74627 69.97” 65.72° 1.62** 0.005 0.09
cP 69.28° 72.83° 70.18° 63.64° 58.73° 1.55% 0.001 0.03
CF 63.84°  67.60°  64.56% 56.41% 50.06° 2.68* 0.001 0.06
NDF 64.00° 69.96° 66.18° 63.73° 57.48" 2.01* 0.06 0.05
ADF 54.32"° 217" 58.56" 52.32% 48.05° 2.47* 0.05 0.04
EE 79.61° 87.87° 88.04° 91.05° 90.14° 1.26* 0.001 0.06
Estimated energy intake®
ME Mcal/d 2.05% 2.28"° 2.13% 1.86% 1.72° 0.08** 0.11 0.19
ME Mcal/kg DM 261" 2.74° 2.62%° 2.48™ 2.32° 0.06** 0.004 0.05

' T, = Level of PKC 15%, T, = Level of PKC 25%, T, = Level of PKC 35%, T, = Level of PKC 45%, T = Level of PKC 55%.

“° Within rows not sharing a common superscripts are significantly different (P<0.05).

* P<0.05; ** P<0.01.
°L = linear, Q = quadratic
% kg DOM = 3.8 Mcal ME/kg (Kearl, 1982).

SEM = Standard error of the mean (n = 5).
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QAU lUNITINIZMU (38-40 C) (Van Soest, 1994)
dawAranuilunga-sng e pH Melunssinnzgmu
209U TULAA 299811 I A NLANAN9TEUI 1S
nguuiu (P>0.05) TneiiAniafs29u193A9 0
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ADAARBNNLTENIULRNNEN (2533) fieudn sz
pH fiwanzaslunszimnygiiues g 6.57.0 uag
euRenfiau pH FENINTNNGAT 0 LAY 4 alag
WAINIT BT WLHN AN rumen pH ARRIAY (6.16-
6.31) Tudalied 4 véanslfianing seenaiiasnann
Lﬂmiq\ﬂLqmﬁt,ﬁmﬂ?xmumwﬁﬂqmm

Avanlute-lulasiauuasssaugEe-lulasiay
Tunszudiaan

psdindurauentitie-lulasiau (NH,-N)
Tunssnggniing 0 uaz 4 falusdnslfiaims
LaTARALIN WUl T ANLANFNeTY (P>0.05)
1mwia:nz§w’7h§%’u@mmﬂmiﬁmﬁu TneflAades
raeuenlie-lulnsauat/lugag 14.14-16.71 mg/dL
(mmq‘ﬁ' 4) wavAuwanliie-lulnsau lun1meand
ﬂ%@ﬁag‘lmmﬁmmmu 10-30 mg/dL (Ferguson et
al, 1993) wunmaastyiuinaasqaurised uazng
Aupriqauriaelisiu vinuaakaaiu Preston and
Leng (1987) finennudn seduuasluiie- lulnsiaud
MHNZANABNNIN N UARIRALVTS IUNTTINNZ] LA
5-25 mg/dL agnslsinu Audnduaeawenludile-
hilpnauflmanzan %uagjﬁummﬂ@% 5% PN
&dnd afimaese1ns  Tnsannzuvasafivlainm
unoullsiuianld (Lewis, 1975) @nannlunis
INANTZLAUNNIUNNTBIAMNT ANNAINNTD NN TEiae
aanglfnaslsfiu uaranmiinainanlunszimngg
Bufinzay (wsn, 2533)

dauarpanuiiuduaesyBa-lulnsauly
nzuALaen (BUN) Fan 0 uay 4 Faluandannsli
a3 UazANRRETINNLI T ALAN AN 3TN
nquwAeaiY (P>0.05, 15.32-17.77, 16.34-17.68
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war 15.83-17.58  mg/dL ANNAIAL) uaziAnag Ty
TN AU0UNy danAdeRL Lloyd (1982) 7
21897191 szAvLUnAYee BUN Tuuneaglugas 11.2-
27.7 mg/dL uazlulne 8-20 mg/dL (Kaneko, 1989)
faAanududures BUN Unfasiiuulsmnumans
flade gy ang) grsanung Wiannutisiufinuld uas
s2AUTE NHAN  lunssinnzgiig aenndesiy
Preston ef al. (1965) fis1e1Win A1aed BUN 4
anduiudg (highly correlation) FuLBunoulisiiug
Auld warzduiusiuseaunisuanuentnielu
NITINNZTLN

ANt urainglasuazlFunsidnlainung
Anuuulunszuaaan
nglaaluunaandsundAnyaesdndvn

§) ”luﬁmil,ﬁ?mLﬁymmfﬂﬂmﬂuma\;ﬁﬁu fdndnylu
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&1 0 uaz 4 Faluavdenislienns uazAnedss
wudn T ANLANFNafY (P>0.05) Tuunea 5 ngw
(mm\ﬁﬁ' 4) ‘Emﬂﬁrﬁhm?{m@ﬂumq 62.11-64.73 mg/d|
wazilAragluinoeaiiinfvesunzde 5075 mg/dL
(2.77 to 4.16 mmol/L) (Kaneko, 1980) uANGN
$18N714284 Chanjula et al. (2007a) ﬁlﬁﬂmmqﬁﬂ 4
9261 (0, 1, 2 WAY 3%) Gi’ﬂﬂ’]i‘LﬂaIEIuLLﬂ@\‘m@ﬂﬂ@eLu
NTUAADATIAN 0 UaY 4 Falusudenisianung
Wudﬁﬁﬂ'ﬁmﬂum\i 69.4-73.8 mg/dL (3.8-4.1 mmol/L)
WwAE 7151 mg/idl (39 mmoll) uazilenetlugag
69.40-72.90 mg/dL L'ﬂ?]lf;l 70.74 mg/dL (3.9 mmol/L)
Tuumeld s e vnsuinaunud o naLn dasfudu
lugmsa1msdnd (Chanjula et al., 2007b) GRIPTn
LLﬂﬁJmmﬂzﬂﬂm‘lummm%ﬂm%u@gﬁwmmﬁ@ﬁm
LS mmu:mwmm’?ﬁmqﬁmi(Firat and Ozpinar,
1996)  Wraszawlaan uNNIquAIetng (Hove and
Halse, 1983) annA13AN®1189 Mahardika et al.
(2000) 291 BRunglaalunssuaidananasly
Falusf 2 uasiadiludolued 34 wdannslianmns
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Table 4 Rumen fermentation characteristics and blood metabolized characteristics in goats fed plicatulum

hay and concentes containing various level of palm kernel cake

Attribute Palm kernel cake (PKC) levels in concentrate (%f SEM Contrast’

T1(15) T2(25) T3(35) T4(45) T5(55) L Q

Temperature, °C

0 h-post feeding 39.1 39.3 394 39.2 39.2 0.33 091 0.54
4 39.8 39.7 39.5 39.4 39.7 023 0.52 0.32
Mean 39.4 39.5 39.4 39.3 394 0.16  0.83 0.23
Ruminal pH
0 h-post feeding 6.74 6.78 6.61 6.65 6.66 0.09 045 0.74
4 6.31 6.20 6.21 6.18 6.18 0.04 0.33 0.60
Mean 6.53 6.49 6.41 6.22 6.42 0.10 015 0.35
NH3-N, mg/dl
0 h-post feeding 18.57 17.43 14.86 17.43 16.29 118 044  0.46
4 14.86 16.00 14.00 14.29 12.00 148 016 045
Mean 16.71 16.71 14.43 15.86 14.14 113 0.23 0.96
BUN, mg/dl
0 h-post feeding 17.77 17.26 15.65 15.32 16.00 1.05 017 043
4 17.39 17.68 17.01 16.34 16.60 0.86 055 0.99
Mean 17.58 17.38 16.33 15.83 16.31 0.86  0.32 0.69
Glu, mg/dl
0 h-post feeding 59.92 61.46 59.36 63.68 62.46 1.91 0.39 0.92
4 65.32 66.40 64.86 65.78 64.04 213 0.7 0.75
Mean 62.62 63.93 62.11 64.73 63.93 190 079 0.90
PCV, %
0 h-post feeding 27.40 2.80 27.00 29.00 29.00 0.82 0.31 0.80
4 26.60 26.60 26.60 28.20 28.40 0.62  0.03 0.45
Mean 27.00 27.70 26.80 28.60 28.70 0.56 0.08 0.59

k T, = Level of PKC 15%, T, = Level of PKC 25%, T, = Level of PKC 35%, T, = Level of PKC 45%, T, = Level of PKC 55%.
L= linear, Q = quadratic.

SEM = Standard error of the mean (n = 5).
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