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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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Use of palm kernel cake for animal feed
Watanasit, S. and Kuprasert, S.
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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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palm kernel cake 3%  crude palm kernel oil 2.5%

Figure 2 Approximate amounts of principal products and by-products from the oil palm.
Source: FNINNANAUINHIINGNE da1UaTUNS (2529)
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induss 2 wila l6n aelslu Table 1 “wiuash- nsALadily
Usznovaasniauadlulumniitamdalud&nsinag ¢ Nwokolo wazame (1976) Mésraerunisld

W @l Table 2 Usglamitlduasnsanailn

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

(amino acid availability)

Processing DM CP CF EE Ash NFE Ca P GE Reference

Screw press 90.20 16.63 1497 1455 482 49.03 031 0.82 - ENDWT WA N8R (2532)
Screw press 93.89 13.51 1511 16.16 3.11 5211 020 070 5,584 & 1a wazam: (2530)
Screw press 9190 11.75 29.65 11.21 3.06 4433 0.19 044 - Iy wazame (2526)

Screw press 9389 1378 1511 1672 3.10 5129 0.8 0.69 5485 7wy upzame (2528)

Screw press 94.85 14.11 1622 2377 322 4268 022 056 5442 n3dnd (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  szwaik (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 020 044 -
Solvent extracted 92.00 21.30 17.50 7.80 5.00 40.40 - -

Solvent extracted 90.20 1245 1497 14.55 482 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)

NI (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 0.41 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
1 1 daudasan gnsun wae Nigsd (2532), 2 daudasain Wiseman (1987),

aauilavain Yeong (1981) waz 6 aauiladann Uszwait (2543)

11
3 daudagann Babatunde wazame (1975), 4 daudasain Nwokolo wazame (1976),
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UrdnnsTuii Andsusnwingy 4,680 Alaunasd/
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wasoulduselaail@fusiase (true metabolizable
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Armas uag Chicco (1977) &slas Yeong
(1981) vlﬁwma\ngmvldmzmlﬂﬂl%mmmmi‘ﬁ'ﬁ "
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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
i AAUURIIN BNDUY waz NAIA (2532), 2 daudasan Wiseman (1987),

dauUasan Usewalh (2543)

11
3 aauiladann Babatunde wazame (1975), 4 dauilasain Nwokolo wazams (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 38.0 763 11.4 94.6 1,939 2,496

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

fian: Ha91(2543)

w 1 &I <
wImMImslsulzanammalasusveamniiiowan
v

Tuthdanaiu

4 . X« ¢ ¥ oo

wasnmslinniiewdaluilsaniidiulu o
a1 Tinnsenain Jdeddaden ldnaiiniudadnedin
o 2o . X« o ¥ o o
il wnsaldmniawdaluiansindwldlusedudn
FainunInslunssudgegmamnilnauzuasnin
¥« ¢ ¥4 o2
oaaluL AN ainszaunsldlu asenwns
wrsanszn ldlaanisiinseaunwasevlduszloast
lagnse Suladudanieladu adaslulu aseoinis
(57 uazAme, 2534) nsUfudyenssnitlunsuen

" < - 4 o

neaoanldivie WasauSuondalalumniiainle

Yoo o g . Y
1Nt s MK 0T wnsalddsslawtlémnniin (35
wazAme, 2528) 13k SunIauadly “BAIER (Wn-
Islotin) aslu _asamnsldasumunnudasnmsves “ad
2z wnsaud bty ldszdunie wosannanlsladiv
Wunsauadluidndasudui 1 wazanslduszloaile

- . o ¥ oo

yasnsauailuluniniiiawdaluldusinduén (5
wazIe, 2539)

unININsUS D gsRmaalnauzrasTagay

v ea < =a o a a a
8113 “adBnneniieiide n1sldadunidlusssned
< . a v d o X
@ w110 “needllsdulddeiinnfeslueins
wazU$u Ml aiunssydulavesgdunid
usazpiia lUsdunldnwingdunidisanin “9dun3d
lus@u” (single cell protein) @9 "an3nsinnldiin

[
v !

21113 a3 ld Qﬁuw%éﬁi%wﬁmiﬂiaulﬂﬂﬁaiﬂ 419
a a a 6 6 a (%
RUATILIE 51 8 @ INN9 1AILLTRRLALIAE

AN

[ o

nsAneINsIETW Uzuasudnllsdn sluanmisia

4 . o v a e X
NITYN GNWWEJNI@EIT]'W%’ILQ'IN% TULAIURNNA LD I
. . X a ¢
Aspergillus niger waziwag @ Saccharomyces
. | K
cerevisiae U3ngdlusiusin siuan 2.5% 1w
9.5%

wut ansadelanssndldmnenguesla Taelaidu

waztdann lnaaadldn wluaruisbinsene

SuaIe (3oede, 2530) wanant Newman Lasame
(1985) szvwinnisdiudpgmanalagusuasdn
¢ & o o X . .
u15iad laansnsinduidesn Rhizopus oligosporus
L K &
Wi wnsaiaesidudlsiu stuain 14.4% Ju
16.3% agslsfiamainuuiniedina1 wnsadiudye
x N A o X
mnmaiumaaﬂwaumuulﬂuﬂimmlﬂmuwwu
v > a 4" a a a a a a6
lagnsléifutngAuiianangfunidlysin  qaunis
[ | I é’ o a a6 U &’
dananoraduwanigos  lagriigdunidimaiiing
X X P ¢ & o 2K a aea
wzisslumniiawdaluihausindu  Hegdun3ds
waa a = = o 9 o X = &
Ao wilamALles? Seenamldniniiamaaluiign
BNuNAnnszuIuN N lUAY 9de uaz w10
i lulfiduunaszaclysduld Geanns@nslasnis
danniitalaaluianisunInaassnaniras
Rhizopus sp. walfiluamslulansene wuinin
¥« e ¥ oo dne . 2 Ay s
Waaalutantisdunldannsmdnity adlysdiu
& < &
STUaN 13.19% I 16.76% nuide  suudsenim
3.57% (v MUua uazamy, 2534)

51
Q

1. nntharnabnilaniistss Wwninfldan

o & o pg < & A
113 AAHINWAINLLNAALBUNEAN NeUTeNIm 45-

X P A

46% VouibasNAAbUNEN taannaa beluiszine bng
& A av e a ¢ o a o
WWnariian ldannisAuralandanael8a

2. mnawdaluthanidu Juiagdueiwns
% fdld 1 a = a a
ainfamamislnrusine waasfe Jlusdugmain
hunans J01538u v wadinlslofiu ninlawn

a o o & A 2 A Ao o
wazladuan dssunlsladuiadunianalluninng
Q o d’ a 1 a [
AUAUN 1 AAN NOATERINLARLTINLAZWE W3
Janisgasldwaznisldusslawst ldvaslnauslunin
¥ o« ¢ ¥ oo Lo e 49
WL oLNAAWUNANTEITUAT  SINNINAIWE 9917 L
Usgloand ldandiae



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

750

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

. X e
3 msldmnitowdaluidarindulu asemns
Tansene see2 0-4 “Yanst wnsaldld 20% (0 3w
wnlsladiu) wae 30-40% (1 Suanlsloiiu) luszes
L™ o L 1 1 L= &’ {
4-6 “daw " wmulnldszdunniitawmdaluidun
Wiz wfa 30% luszasln 1 (2-16 “Uan) uaz 20%
Tuszezlnld Tasr Suladuuaznsauailuiunlsladiu
=
uaeladu
. X ¢ o

4. mildnnitaindalutdutinguluainng
3wkl 30% Tu nsviawmin 30-60 nn. wae
50% lu nsviawin 60-90 nn.

5. wwanemsUiudyenmamelnguzuasnin
¥« e ¥ 4 2
tawaaluiansingu ainszaunsldl ase1mns
lansznefe  msiuszdundsnunlduszlamt as
U5U1/39n35838 nsuannzatsanldivug N3, 3un3e
wodilu “naed (wnlslediu) waznsldqdunidlu

- VX .
53730TA lastannzni3ldiaia Rhizopus sp. lunsngdin

X P ¢ & o A 949 | a
mntaNaalulantinduine Miduunalusau

v a
Lan 135919949
NBATHAT BN, NTENIN. 2542, T DIUNITHNIIHES
LASNIIABNANAANALINEATT 2541  uazaaaziis
wwaldad 2542, drasugianisineas. 45: 4-22.
% 4 o a o € a a
1730%  WIRFNANA. 2528, 21117 9UATHIND. N1AIY
PN A5 AmMENSWEINISITNTIR N INeNae
e ufTuni, a1 264 u.
173350 WlAs. 2538, mIndauazn1sUszandldloaiu
o X
wazLTagLa A1NNINUIANLATNIN daslagLae
Aspergillus niger AT CC 6275. Ingnfiwufinen-
A1 ATNMTAN NHINENRY SR IUASUNS.
A o a @ a & &
FNINLWAWAIUINAINGINY SV 1BATUNT. 2529. U1aw
WINULEEER WMNIINTTULIEN.  WrIINeIaY
JUUATUNS.
ae . X
Uszwasl wadad. 2543. quamnalaauinisuasniniie
= ¢ & o o '
waalulanbTukazn1sldluainislinszng.
FNNANBEINGIA ATNAITMNAN  NHIINEAE

JUUATUNS.

o

NIdnG RN, 2529, wan3lEnintnantinduie
nszmeifanlue mis nsgu-gu.  Insafiwud
FNEN ATNATHANN NAINLIRLNBATEN 0.

n3na Bentdfia. 2543, wavasnsldniniitowaal
Uhdun Sudrensanadluuaznininaaunudais
F12luo1mms nIgu-Tu. 2. 92UASUNS .
22(3): 301-309.

2531.

WaTuzauae g luaimisuaznsniaeri s

Ao A v 2 & = ¢
10 Wasuii. HappIN 3NN aLEaluL AN
anlibile v adesnislinandalulily. Snedinud
NP AINAITIRNA NAINDNRBNBAIA 5.
. . X
gnsun @sinuunga. 2530, wavesnsdninuiiewdnle
ihdnluamisdanisadgidvlauasdnumzannuas
N3, 2. 9uauAIung 9: 437-443.
aa o a a - G4 k3
gnEu ASTDUUNA uae MAeIR neeind. 2532, msld
& = ¢ & o a o a
mnitiandalulianiidur Sudsnsauaiilu
“naszhunuindnlueims naszezaiyiivle
(20-60 nn.). 2. srauaswNs 11(1): 29-36.
st “nBlnanesd. 2530. mldaln  znasnadinlysin g
Tuomslinsene. Inenfiwusingrmn asumiudia
NWIINEIBBINHAIA A5,
a a € L3 a (4 a a a 1€ a € o
W Uszanimgast, 15908 2l And, ga 19 Sunidln
- = o
LASYDITN WOEUL. 2526, N1IAN®IIEALN
wne Noasnnihanidlue asemisiinszne.
2. 9IauAIng 5(4): 331-336.
W UszandAmiyan, L 1fe qUIst 33, 3N B8A1396-
na uaz  Wigsd naedne. 2528. wavasnisldnin
X = ¢ & o o
wawdaluianiniuszdude g lwems nagw.
2. 9IuaIung 7(2): 137-144.
¢ .
Nl nedlseTnd. 2526, nisldmndhantiduluems
Tagu 2. saauasuns. 5: 227-229.
3ant wrzaslaze 33, 2536, Uhaninli. 91iaIrgia
NnEas, 39(434): 22-23.
Aas1 e, 2543, misldamndaainsiediae o
X = ¢ ¥ o o o a
nniialuwdaidnidundndegsaduemis
& S A A e
W3 mSuune.  Inendnwuiingen asuni-

Touie ARIINLNRY IR 1ATUNS.



3. 3UMUATUNS NN
9 23 @ufitey) 2544: thdwihsiu

751

% X It ¢ ¥ o v @
mslsmaieaaluhauniuluens “a)
01 JauTng waz L nile Ui 53

&
51 Tan N waedty Ussaninigan. 2539, wawa9ns
a a A a X =
v Sunlslafulu asewmisidninitawdaly
1hantgu msulnnsene. 2. srauasuns 18(2):
177-186.
&

51 Janw ns, e Ussaningan, Jsedt u 9A33Iue
WAZE1% 217 N3, 2535, BndwavaesiulusAnuas
wasssnaanisasydulaasslinszne elddu

A a P g = ¢ & o o
1 Indniniitandalulidninduszdudneg.
2. srawasuns 14(1): 9-17.
o A S oo .
1 Jam ns, e Uszaninigad wasaenn gudiung.
2534. dnswazesluduluy asemsnil wdszneu
X = ¢ & o | a ]
oI nLAaAA AT N sdanIkaalnnszng.
2. s uaIung 13(3-4): 195-201.
&

L fle gUaz 33, 9133el Bunadensd, 51 YmuTnd

a ¢ a a  a o X =
WAZITING AMTAMG. 2541, nsEnINLaINEe
Tuthdnsinduwnudilnaluaimisiote 1. Talals
szpziasdula. 2. saauasuns wn. 20(3): 303-
311.

&

v 1fla qUa 33, 91330l Bunadesd, 51 TwuTmd

a ¢ a a a o X =
WazITING MA@, 2544, nsldniniitawda
ludhantinduunudlualuamsinly 2. seasls
1. 2. s uasuns wnn. 23(3): 343-350.

&

L il Uizl 33, 913300 wiseging, 51 A nd uae
o . N . X
Anesat we Ansds. 2534. msldnnawdaln
anidullsdn aduemisiiniens. a3
WA A5 AMINSWEINITIINTG WU INeaE

a 4 M ova a €
srauasund, vaan. (len 13kdldEaRNN)

vl gusz 33, b Uszandnian, | Iwa 1adned-

a 4 o [
N8 LaE 303 1aa11ana. 2530, WauadIzazia
lunisifiusnenddanmainzasnindiansingu.

7. 9aua3uns 9(2): 163-167.

Armas, A.B. and Chicco, C.F. 1977. Use of palm kernel
meal of the oil palm (Elaeis guineensis Jacq) in
broiler chickens diets. pp. 339-343. cited by
Yeong, S.W. 1981. Biological Utilization of Palm
Oil By-Products by Chickens. Ph.D Dissertation.
University of Malaya.

Babatunde, G.K., Fetuga, B.L., Odemosu, O. and
Oyenuga, V.A. 1975. Palm kernel meal as the
major protein concentrate in the diets of pigs in
the tropics. J. Sci.Fd. Agric. 26: 1279-1291.

Dale, N.M. and Fuller, H.L. 1979. Effects of diet com-
position on feed intake and growth of chicks
under heat stress 1. Dietary feed levels. Poultry
Sci. 61: 1529-1534.

Devendra, C. 1977. Utilization of feedingstuffs from
the oil palm. Proceedings of symposium. (ed. C.
Devendra and R.I. Hutagalung), Faculty of
Medicine, National University of Malaysia,
Kuala Lumpur, Malaysia, 17-19 October 1977.
pp- 116-131.

Fetuga, B.L., Babatunde, G.M. and Oyenuga, V.A. 1977.
The value of palm kernel meal in finishing diets
for pigs. 1. The effect of varying the proportion
of protein contribution from blood meal and palm
kernel meal on the performance and carcass
quality of finishing pigs. J. Agric. Sci. Camb. 88:
663-669.

Hutagalung, R.I., Mahyuddin, M.D., Vijcchulata, P.,
Jalaludin, S. and Zainal, J. 1983. Nutrient avail-
ability and utilization of feedstuffs for farm
animals. pp. 497-506. cited by #ia Waduin.
2531. wavasmsldmnidamdaluindainiuszdy
d149 luamisuaznisidaaivisndsan ol
L9 adiaansldnandalulily. Inardwutinen-

A1 AINUIANR NEINSIRBLNHATAT A5,

McDonald, P., Edwards, R.A. and Greenhalgh, J.ED.
1981. Animal Nutrition. Longman, London. 407
p-

Newman, R.K., Newman, C.W. and Eslick, R.F. 1985.

Effect of fungal fermentation and other treat-

ments on nutritional value of waxy barley fed to

chicks. Poultry Sci. 64: 1514-1518.

1994. Nutrient Requirements of Poultry. 9"

edition. National Academy Press., Washington,

D.C.

Nwokolo, E.N., Bragg, O.B. and Kitts, W.D. 1976. The
availability of amino acids from palm kernel,
soybean, cottonseed and rapeseed meal for the
growing chick. Poultry Sci. 55: 2300-2304.

Nwokolo, E.N., Bragg, O.B. and Saben, H.S. 1977. A
nutritive evaluation of palm kernel meal for use
in poultry rations. Tropical Science. 19: 147-154.

Oluyemi, J.A., Fetuga, B.L. and Endeley, H.N.L. 1976.
The metabolizable energy value of some feed
ingredients for young chicks. Poultry Sci. 55:
611-618.

NRC.



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

Onwudike, O.C. 1986 a. Palm kernel meal as a feed for ~ Wiseman, J. 1987. Feeding of Non-Ruminant Livestock.

poultry. 1. Composition of palm kernel meal and Butterworths, London, 214 p.
availability of its amino acids to chicks. pp.179-  Yeong, S.W. 1981. Biological Utilization of Palm Oil
198. cited by i¥a Liasuda. 2531, wavasn 3L By-Products by Chickens. Ph.D. Dissertation.

University of Malaya.
Yeong, S.W. and Mukherjee, T.R. 1983. The effect of
palm oil supplementation in palm kernel cake

& = ¢ & o o
mMnitawaalulduinguseaude g luaimsuas

mM3ndaems  wasantilwle s adesnisli

Nﬂwaﬂlu\lﬁvlfli. %ﬂﬂqﬁwuiﬁ%'ﬂﬂ']ﬂq @iu%’lﬁmsﬁm based diets on the performance of broiler
NAINAUNBATAN A5, chickens. pp. 378-384. cited by #ia LNasuin.
Onwudike, O.C. 1986 b. Palm kernel meal as a feed for 2531. wawasnisldninueanSeluinsutdusedy

poultry. 2. Diets containing palm kernel meal for

: a99 luormsuaznisdiaems wasanlnlwly
starter and grower pullets. pp. 187-194. cited by

s . L9 adiaansldmandaluliled. Insrdwuiing-
059 Wasnia. 2531, warasnslEniniainaal o a - o ¢
S L N ATNALUNAN NAIINLNELNBATAN A3,
tantidussdude g luaimisuaznisindnems
wasantildley s adasnislinananlulila. Snen-
AWuEINIe asuviTin Ir13NaNseLNEa -

[ 4
1 A9,



