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Abstract
Watanasit, S. and Kuprasert, S.
Use of palm kernel cake for animal feed
Songklanakarin J. Sci. Technol., 2001, 23(Suppl.): 741-752

Palm kernel cake (PKC), a by-product from the palm-oil industry, has the potential for use as a feed
ingredient. Crude protein, fiber and metabolizable energy contents of PKC are 12-18%, 18-13% and 1,940-
2,490 kcal/kg, respectively. Availability of amino acid in PKC are approximately 60-70% for chickens and
65-70% for pigs. With fat supplementation, PKC can be used up to 20% in broiler diet and can be increased
to 30-40% with further addition of methionine and lysine. For the diets of pullets and laying hen, PKC can
be used 30% and 20% respectively if supplemented with fat, methionine and lysine. PKC can be used 30 %
in diet for grower (30-60 kg) and 50% in diet for finisher pigs (60-90 kg.), respectively, if supplemented with
lysine and cane molasses.
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Figure 1 Approximate amounts of principal products and by-products from the oil palm.
Source: Devendra (1977)
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Figure 2 Approximate amounts of principal products and by-products from the oil palm.
Source: FNINNANAUINKIINGINE 9B 1UATBNS (2529)
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dnsuss 2 wile low aelslu Table 1 “wiuash- nsALadily
Usznavaasnsauailuluninuiowdeluidusnsis ¢ Nwokolo wazame (1976)  lésraerunisld

W @l Table 2 tselgasilduasnsanaiiln

Table 1 Composition of palm kernel cake (% dry matter basis)

(amino acid availability)

Processing DM CpP CF EE Ash NFE Ca ) GE Reference

Screw press 90.20 16.63 1497 1455 482 49.03 031 0.82 - ENDUT WA NALIA (2532)
Screw press 93.89 13.51 1511 16.16 3.11 5211 020 070 5584 + 1iia wazams (2530)
Screw press 9190 11.75 29.65 1121 3.06 4433 0.19 044 - e uazAme (2526)

Screw press 9389 1378 1511 1672 3.10 5129 0.8 0.69 5485 Audy upzame (2528)

Screw press 94.85 14.11 1622 2377 322 4268 022 056 5442 13dnd (2529)

Screw press 90.89 1858 1046 6.77 422 5997 028 0.79 - Fetuga et al. (1977)

Screw press 9248 1559 15.17 11.25 457 5343 027 0.6l 5046  iszwait (2543)

Solvent extracted 90.30 16.00 1570 0.80 4.00 63.50 0.29 0.79 3,728
Solvent extracted 90.00 20.56 16.67 1.89 433 56.55 0.31 0.67 4,478
Solvent extracted 90.00 19.00 - 2.00 4.00 - - -
Solvent extracted 90.75 18.70 10.34 6.74 - - 0.28 0.74 -
Solvent extracted 9190 11.75 29.65 11.21 3.06 4433 0.20 0.44 -
Solvent extracted 92.00 21.30 17.50 7.80 5.00 40.40 - - -
Solvent extracted 90.20 1245 1497 1455 482 53.22 - - -
Solvent extracted 87.18 8.12 35.00 7.10 522 44.15 - - -

Yeong (1981)
Wiseman (1987)
McDonald et al. (1981)
Babatunde et al. (1975)
Nwokolo et al. (1976)
Nwokolo et al. (1977)
gnsun (2530)

NN (2526)

Table 2 Amino acid composition of palm kernel cake. (% dry matter basis)

Amino acid (%)

1 2 3 4 6
Lysine 0.48 0.73 0.71 0.69 0.59 0.42
Methionine - 0.36 0.33 0.47 0.30 0.22
Methionine+Cystine 0.55 0.78 0.60 - 0.50 -
Tryptophan 0.15 0.21 0.21 - 0.17 -
Threonine 0.49 0.68 0.70 0.66 0.55 0.51
Leucine 0.99 1.29 1.19 1.23 1.11 0.82
Iso-leucine 0.48 0.77 0.61 0.60 0.62 0.49
Valine 0.66 1.11 0.98 0.43 0.93 0.66
Histidine 0.26 0.53 0.44 041 0.29 0.35
Arginine 1.86 2.84 2.79 2.68 2.18 0.81
Phenylalanine - - 0.72 0.82 0.73 0.53
Phenylalanine+Tyrosine  1.17 1.28 1.28 1.40 1.11 0.92
Glycine - 1.94 1.91 1.81 1.51 1.11
M1: 1 daudasan gnoun wae Niesd (2532), 2 daudasain Wiseman (1987),

daulasa1n Yeong (1981) uaz 6 daudasan Usewasl (2543)

11
3 daudasann Babatunde wazame (1975), 4 dauiasain Nwokolo wasane (1976),
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Table 3 Amino acid availability of palm kernel cake. (% dry matter basis)

Amino acid availability (%)

Swine! Chicken? Chicken®  Chicken* Chicken’

Lysine 65.27 90.0 58.6 58.9 49.85
Methionine 83.95 91.4 72.1 83.7 78.84
Threonine 86.26 86.5 60.7 69.2 75.85
Leucine 77.49 88.5 66.7 85.0 72.53
Iso-leucine 74.34 86.1 64.9 81.0 65.95
Valine 70.51 68.4 62.8 80.1 61.00
Histidine 48.29 90.1 66.8 80.3 25.61
Arginine 89.48 93.2 87.0 88.6 61.70
Phenylalanine 74.06 90.5 70.4 85.3 66.56
iag AARUNIIN BNDUY uaz NABIA (2532), 2 daudasan Wiseman (1987),

dauUadann Usewait (2543)

11
3 dauiasan Babatunde uazame (1975), 4 aauilasain Nwokolo wazame (1976)
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Table 4 Digestion coefficients and TME values of palm kernel cake.

Digestion Coefficients True Metabolizable Energy (TME)

(kcal/kg)!
DM CP CF EE TME TME?
Solvent extracted PKC 35.2 58.0 25.4 99.9 1,760 -
Screw press PKC 380 763 114 94.6 1,939 2,496

Source: 1. Yeong (1981)
2. Uszwail (2543)

C e da X
neRaInLI lineassnldsy asonmsndniniiowan
Tuinansinduiszay 45% (I Sunsauadlu) lu a3
Ao a a a @ &
8113 Aoasmaasydulanans 4 uaz 6 “Uans
dnilinasssngudng udan1se sunsauadluuea-
a al a o U a
ladu uazdusa-tunlsladin  w1samldinisasy
a |d§ % U Z < [ 4
Wulavaslndau  wazdmnldniniitewmaalulias
Yo d o X e 9y A a
BNuNzeU stulu a3y azmldlse “ninnlu
msldemsveslinsznaiaias
Yeong (1981) 378911437 s=AUTLANIE NN A
o & < ¢ & o |
gasnsldniniiawdaluidaniduly asanmsid
nazndlugaeeny 0-6 “Uah Ao Aazdu 20% udnin
X e ar o fa o Yo
hawaa ANt u e naswn gy sela st L
TAITANLABIVDINGINUDU Y 180 Ludu “ninde
L% A tﬁl v A >
loduiradlulu aseinms welddsswaduaiiu
. A e X ¢ ¥ oo d
Fasn1siiaszdurasniniibawNdaluianiniunldlu
¥
A0S 9T
51 uazame (2534) Tdnnsfinsnise Su
@ | Aa @ X =
lagulu asamisiinsensndszduaasmniiowaaly
thantdu 9 30 waz 40% szoz 0-4 “Yadi & 3
lagiuluemns 3 szeu do 0 2.5 wae 7.5% waz 0, 4
way 8.5% luszar 4-6 “Uaw leadszdundsauly
2719135 2,800 3,000 waz 3,200 Alawaaad/nn. Wan3
1 a £ d' U &' =
naaaswuIn s Suladuluamsnldnniawaalu
hantiuazdy 9 30 waz 40% wnsarinyse ni-
U 1 U 3 1 >3 o >
awnmsldawnspaslinsenaldfauadreiisis  dmnie
86 (P<0.05) wWardSauieunulus Sulusiu anedas
AU91EN1%2a9 Yeong ez Mukherjee (1983) Fralaw
ne ' . X v .
uwIa (2531) N384 NnLitaLNaa U aNTNTI

wnsaldaaslinsznslédds 20% lu asemanld
Flwaazn NG NNADNTN TN NASN WAZA1IL N
WNBUIEN 9 WIa 12% wnbFsz s wlunisld

al 1 4' a 3’ LY 6
AIMIANMLNDL INUINBLUIaN 6%

Onwudike (1986 b) §halag 3@ (2531) T894
D e . ¥ e ¥ o
91 SLEUTANIE NV2INTIFNINLABLNAR PN ENTINTI
Tuarmislinsenslugneey 0-6 “Yaviude Nszey

X ¥ o dae

28% laanimiibawaa luinantinsuwnaalysan 19.2%
wardarwasunbdusslawtleiviady 2,652.5 Ala
waaa/nn.

ao . . X

e wazaue (2526) MNINARRIENINLILE
WAl dnisdwainislinnssnsfiszdu 0, 5, 10,
20, 30 wax 40% ELummmmi wudn awnsaldnan
X o . .
LI DLNAR MU AN TN b v@]ia’m’]ﬂﬂﬂi:ﬂﬁi@ﬁﬁ 20%
lulAdn (szae 0-4 “Uawd) waz 30% lwldlug (szes
4-8 “Ya) laslamlsyse niawlunisldainis
% 1 1 d' U d’ .&' =3 6
Faaninguldsuanisne NNINLHaLNAAUUNEN
Yo o v o X o« ¢ ¥ oo 4
TUITAUA1 nsldszauniniitaNaaluaNTNNw

3 1 o U a a U v :; ¥

Saundazmidds: niawlumsldamisdoans ek
p o da 4 X o« o
osannuIunaiele sauuazszaunwasuluenns
NAARY

51 wazame (2535) ldvnnisdinenszaunin
X = ¢ & o ! a o
o aaluUaNtTwluanrs bnnsenslasy Saludu
6 waz 9% WU WIID M EluIEey 20% “nsuln
2y 0-4 “Uai waz 40% lulneny 4-6 “Uawh aw
A9

51 wazdie (2539) ldd@nuisszaunsauaiily

o @

Aa 1 1 X < 6 & o
V]Naiqui]il']ﬁ'ﬁ]']ﬂ(ﬂi%ﬂ']ﬂL%aLNﬁ@luﬂ?ﬁNu’]N% I(ﬂilﬂ']i



3. WAuASUNS NN,
9 23 @fufivey) 2544: thdwhsiu

747

o X o ¢ ¥ o v @
mslsmntieaaluhauniuluens “a)
51 JauTnd waz L nila Ui 33

a A A Aa X =
L Sunsauailmanlsladiulu asamnsfidnniiawae
luthdusingdu wmiulanszns  Foudeszeznisiasay
wulawaslioanin 2 szaz@a 0-4 waz 4-6 “Uaw
o A X = ¢ & o
I#0191190% "TuUIznaUaIN NN EA L UNANTI N
5 3¥@u fa 0, 30, 40, Tl Swunlslanin 30 waz 40%
a o >3 1 U z
L S bsladin @mady  wudn amasaldninidie
WaAlLUNANTETWIE 20 waz 30% lawiinise Sunsa
waRlmnlslafu @ Naey A nlEIIn1sL Sunsa
R e e . X
WOl IABATUSUIEAUNAIIIU TNIDbENINLTe
whaluianttw Ieglulnaniliuse niawlunig
I#aunsdaaas
& o = @ X =
Uzwan (2543) NNISANBISEALNINLLDLNES
Tudhdntinguluaimisinnizns 4 szdu @e 0, 20, 30
unz 40% lulnang 0-3, 3-6 uaz 6-8 “Uansk wuin
. ¥ o« ¢ ¥ oo d . e
FEFUNNLHBLNAA MU ANTNN U AT W 1AL
81ga199 Ao 20, 20 waz 40% aNAINY laafitiawin
FuAN wardse “ninwlunisidainislawandreiu
A o X = &
L3000 lag asenmisnldninitawaaluila
uy o a =Y a a = =
WeTuIN19e SunsauaRln wnlsladin ladu nIladin
wasnInlninuasuiuauduustinzas NRC (1994)
msiyluermsialy
o o X = &
Yeong (1981) lénaandldnminiitaiudaluia
iduluszdu 0, 10, 20, 30 waz 40% lua1w3int
ludveng 26-56 “Uarh  wudmsldluszdu 20%
Tuomsmldnanaalyd (Wasidudnsla) waznoiala
L9071 uazdsz niawnisldemis (USunmenms

'
a

Anuw/anald) andldlusedu 30 uaz 40% lu e
1 1 o 3 = & :’ C%
amnwld wodinisldniniewmalugduingdunn
[ 1 a | 6 = & | 1 J
seauliina “sdaasifudvadlduasuazliann  an
a A 1 2 4‘ = 1
gangiia aAnaruivasaenld aniuisas vaslduas
o o & = ¢ & oo a X a !
FrssduraaninitaNaa luaNi RN “uaaly
LAdzd 1A IR
- . . X
bUe wazame (2541) lénaaasldniniite
waaluianituunudlnaluainsinlaluseeas
a a 1 w U g
wigdvlaludiseng 2-16 e laaldnnitowda
Tuthdusinsiuluszdu 10, 20 uaz 30% (L 3w
winlsladiu wazladu) waz 10, 20 waz 30% (v Su

a = 1 U 5 [
winlsladiuuazladu) wuin wrsaldniniawdaln
hantiduldlusedu 30% (o Suanlsladunazladu)
loglilina "sdaqmanumizaeg aasln waziildae

o . X
Ysunmdnalweasld 56% ves asmivgu  wanani
a 1 U &’
LU Lazame (2544) NeuIMIEnnaLEa
luihdssinduiuemslnldszazllaludisany 18-
. . X v o o
33 Yo% legldminiiawdaluidninsiuluszdu 10,
20 uaz 30% (Lt Suanlsladiuuazladu) uaz 10,20
wae 30% (v Suwnlsladuuazladu) wudlanlesu

& = ¢ & o )
213K unnLawaa AN Rluszdy 10 was
20% (v Sunsauailu) Jagnisiilavasusnizannin
1 4' |d' v &‘ =3 6
nandw wazlinldsuaman snniawdalulida
Wduluszdu 20% (¢ Sunsauwadilu) Nedidudly

1 a 1 aa =
GV A IRAWNIN °1|’f]\‘ivl,°lJLL@]\‘iﬁ]$N LANDNAINRIAN

q
'
o a

a X g = ¢ & o
53@]11“/]L‘WN“II%“II?J\?ﬂ']ﬂLuaLNﬂ(ﬂI%ﬂ’]ﬂN%’]N%l%q‘@]i

2113 aa’wﬂaﬁmﬂmmwmméa ‘W‘U'j’]ﬂ?il%ﬂ?ﬂ

X & o o a ~
Waludalutdnieiuluszdu 20% (b mmmmsﬂu)
& o a AV 1o o a a
Wusedunman: anldmlifona“oda u3sausns
1ld waz wisaaausuwnslddluaaddd 40%
DN AIAIVAN

v o v dy < (4 qﬂl U 1
Yaonalumslymaiawaaluihadnniiulueimsla
X = ¢ & o & o a v &
mnuiawdaluidutiniuduagiueiwns "0’
a v M o 1oy o o A
7 wrsaldduaimsiulnléd  waRdednaluisas
o . 2 4 =ma X < ¢ & o P
FEAUNSIE T9kuAAD NINITOLNAR MU ANTIN WA
a A A A 9§ g X = & o o
Ywoudalen 3 waziloldmniiowaalugduindi
a @ & = A A A
lu @soimsnszau eaiu Aezdiv3unadslaluainis
‘&I 1 o U a a U Ol
LSTu el s nEawlunsldemisdnas (5
wasaue, 2534)
anasnIavse nianlunisdeald@n (McDonald et
al., 1981)
v o @ o X < ¢ & o a
Fadrialunisidninitoindalul NI gudn

wazfis Inambinisdasldvas a3

| o =A & = & & o o a
DENRIIAAD NINLHDLNAA LA 2RNIA

al dlo @ al a a =
waRlunandn lagmwiznsawadluladu nIlatiu way
wnlslaftwluySunmn limaswanuanudasnisves
v € o & o X = ¢ & @

@7 SenwNITNINHoLNEA U ANTIN eI
Tansenaduwnaslusaulilyse “ nsa1wnIalsdleda



Songklanakarin J. Sci. Technol.
Vol. 23 (Suppl.) 2001: Oil Palm

748

Use of palm kernel cake for animal feed
Watanasit, S. and Kuprasert, S.

a3inTL Sulusduannunaedug ¢ae (Nwokolo er
al., 1976)
g & o P =
WANAINTHIZELLIAIHNIIAUSNHININLTDLNER
¢ & o =a | X = &
Tuthdusinduilnadenmaiwussmnitomaalulss
P ¥ o« e ¥ oo
$1% Fenldemn wassnniiawaaluidusindu
anfae wazaaszaunsldle asemsacld laaie
= o X < ¢ & o Ny & a
WAuSnsInInsbeLNaalulanNw S iduszeziiann
PR ¥ v X oA
Wit Mlddsasanusuiuudalin s3u Jd1va4
TsAuuana19TI NI NN waz A uas L i wisa L
& X A X = ¢ & o a
AARY TI9TO1LTBINIIINNINLHDLNEA MU AN
€ & % a % a
wWaSidudledu swn wazinsaludulawdnuaznsa
lagudluadnlulZanmi v Fsoraduldldniany
. . 9o . ¥ & 4
Tiuug inlvnsalesiuns aeitidsundacluidu 19
e e o o L o X o ¥
FaALIALAT 13AMW T 19719 2 whaT HINNaULln
USRI NawATwHEn  wazdniusnen 5
FEELIAWIBUTENI 3 10U NAINDALATLNAY

a &

Wedu  ervndudimaistngiveinis “aidae

%
v o

1 =3 U a A a
davwlaanaulInwiin 3 o (1 17%a wazAme,
2530)

v & < ¢ % o
mslimaiewmaaluhauniiuluens s
gnsun (2530) Tdnnasdneszdunisidnin
&« e ¥ oo d v o
Wawdalutaninduiionaunuszauiiazidaale
81913 N3 5 320U A 0, 10, 20, 25 uaz 30% lu 03
2113 3w (shnskh 37-95 nn.) wudn awnsaldnan
X Yoo y
wawdaluthaniduluonms nsgulédis 30% lag
fdanmaadgidvle Usz“ninmnsideonnns asea
AUFUNUAIDIAIIABIIRENLAN 1 NN. AN A5871973
AuANe AN 1ANe 86 (P<0.05) uamnIn
1 IS £ = ¢ i X A o o X o
mnldanduefifudmngu  Audndidauie
[ 6 CY % [ 1
wWadsidudazlnn  wazamruIdn wuaslaiiaw
uaANANNIN 0@ (P>0.05) WalIauiauiy asa1ms
AILAN

Ao £

o o X
niene (2543) ledEnwszduniniitoingale
11aNTiTH 4 32du @9 0, 20, 35 waz 50% Nanauni

daednalu @semis nsyu 2 szee fie 30-60 uas

60-90 nn. lagdinse Sunsauadluladuuazniniiais
e X« ¢ ¥ o
lu asemsnldniniawdeludhaniidu  wans
! [ X <3 |3 & o ¥
LGLE NI TR SRR PR R RIS R G Cr o TEV T MRTRT SR P b
35% Tw nsszoz 30-60 nn. waz 50% luszez 60-90
nn. lagldilddasnisaiadole wasdss " niaw
n3ldemisuand1eiy nsnldsueims asaiuaw
g v ! ! Dg/ Qs e DI ! o s
UBNINRNFUNUAIDIAIABIIUUNAIAINTT 93
A nTINWUIN AANwanA1ene 8@ (P>0.05)
: e 4 a Ao
32139 N3N ITUeMNs @senuauiiawSaufisuny
A vo 9 o & = ¢ & o 9
Aldsuamns asnldmnitowialuduridunnszdu

v &' [<1 (4 qg LY Y] 14 2!’ dy
mslynmntieaaluhaniniuly “adneiaes

[y

X X .
madaslaauaslounludszinealnaifym  dy
Aofidzaldemismenugmaiwinlunisides inlddes
L Swenmstuinfgman sluwdSanmann devnlddunu
Tunsuda slidae madgn eudaswghaesnenins
lunalddaaudneias deiunisiinanassléainnis
nEAILAzER WnIINTRegluiasiuaiinyse nEnmw
o ¢ & A 90 & 9
mMakdilszlontt vianelddno1r1IueuLasa1¥1 3T
wraztduuuInen mﬁna@\@”unumiwﬁﬂiﬁ 9}
maldranasaldainga mnssnnsndaiidulan
PR X = ¢ & @
T&wn nnuoaa bl anThnN
o X < I3 v e X X
m3lEnnitawaabuianluams “adnenaas
1 z a
WL LALa-laua WATLWE  AINNITANEI2BY Han
o2 | o X = &
(2543) ladnsinsdesldvasniniiaindaluldn
suluune nsdeslelndifeviuainisduds Table
5
= o X < & 1 ~
PINATNILLAW L INNINLDLNAA AN U R
ﬁ'ﬂﬂmwslumiﬁwmqmmwLﬁa%mmummi“ﬁﬂ@ﬂ
X = a |
AT WONIINBAINNITANENUDY WA (2543) Wi
. X o .
wnsnazldmniiawdaludaslunsySudyensld
ﬁsﬂmﬁmmmmwmuqmmwén v Wrad b dn
21 ITRLILANING Tasnsusinwedinasandunin
X ¥ o o o s
oA lu ANt wluIzay 30% wainéesis 6%
inlfnsdealdaasiaguis OM (Bun3fiiag) uaz CP
X
(CIRE R



3. WAuASUNS NN,
9 23 @fufivey) 2544: thdwhsiu

749

o X o ¢ ¥ o v @
mslsmntieaaluhauniuluens “a)
51 JauTnd waz L nila Ui 33

Table 5 Digestibility of palm kernel cake and

concentrate.
PKC Concentrate
DM 74.22 81.07
oM 74.32 60.87
CP 78.37 83.56
NDF 70.28 75.99
ADF 61.36 51.03
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