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THE FEEDING VALUE OF PALM KERNEL CAKE FOR BROILERS
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RINGKASAN

Satu percubaan te lah di ja lankan untuk men-" 'e l id ik n i la i  g iz i  dar i  hampas kelapa sax' i t  c l i  dalam

ransum unggas.  Ransum yung ion. 'o kanclungan tenaga dan protein dan mengandungi  masing-masing 0 '

10.  20 dan 30. . i  hampas kelapa sa* i t  te lah diber i  kepat la 2-10 ekor anak avam ANS l (X) dar i  umur 15 har i

h ingga 56 har i .  Keputusan menunjukkan kenaikan berat  badan dan pengubahan makanan nvata berbeza

dengan ransum per lakuan. Ransum --vang terendah kandungan hampas ketapa sau' i t  member i  kadar

kenaikan berat  badan dan manfaat  pengubahan makanan 1 'ang terbaik.  Pengambi lan makanan dan

peratus kadar daging karkas t idak ny 'ata berbcza dengan ransl tm per lakuan. Ayam makan pal ing sedik- i t

ransum yang merg-andungi  30. i  hampas kelapa sawit .  Peratus lcmak dan kr-r l i t  cencicrung kepada

penurunan dan peiatus daging kepada peningiatan dengan peningkatan kadar hampas kelapa saui t '

Walaubagatmanapun. haniLa pe ratus c laging sahaja n! 'ata berbeza Kos per ks ransum bertambah dan

keuntungan bersrh berkurangan apabi la lebih banlak iagung c l igant i  dengan hampas kelapa sawit '

Penggunaan hampas kelapa sarv i t  menggant ikan jagung dan kacang sova t idak member i  r r ranfaat  dar i  segl

ekonom i .

INTRODUCTION

One of the agricultural by-products

r r  h i ch  i s  p roduced  i n  l a rge  qu { i n t i \  i c \  i n

N1alay 's ia is  palm kernelcake (PKC) A tota l

of  270.(XX) tonnes of  a i r -dr ied PKC delate in

1919 is  prodtrced annuir l l \ '  (DE\  I .NDR' \ '

1977).  
' Ihe 

product ion is  pro jectcd to reach

3-1-1.700 tonnes br  l9El .  I l  PKCI can he

cf f ic ient lv  ut i l izcd for  animal  feeding.  i t  r r ' i l l

save fore ign exchange.  prodive a cheaper

and readi lv  a\a ib le source of  anln ' ra l  feed

ingredient  as wel l  as rencicr ing t l t is  contn

less dependent  on imported anin la l

feedstuffs.

The use of PKC in broiler rations have

been reported by several workers (YEoNG.

1977; NworoLo et al., 1977 and AR\'IAs.

A.E.. l9l '7). The objective of this study was

to evaluate the feeding value of PKC in

bro i ler  d iets .

MATERIALS AND METHODS

Four diets were used and their chemical

composition is shown in Table 1' PKC was

incorporated in diet 1, 2 and 3 at the level of

10. 20 and 307c respectively. in partial re-

placement of soybean meal and maize. The

bontro l  d iet  (d iet  C)  d id not  conta in palm

(3000 kcal .  V.E/kg)  and isoni t rogenous
(2.1% Crude protein). Minerals and vitamins

were adequately supplied. Chemical anall"sis

for the feeds were carried out according tc' l

A .O .A .C  (196 ,5 )  p r t l cedu res  and  the  va lues

are shown in Tuble / .  Crude prote in.  ca lc ium

and phosphorus were detcrmined b-v" auto-

anal l -Ser .

A total of 2:10 ANS l(n chicks were

raised in a brooding compartment and f 'ed on

commercial starter diet for two weeks' At

fifteen davs of age. the chicks \\ 'erc \\ 'ei-qhecl

and allotted to cages each measuring 122 x

122 x 55 cm, us ing a complete lv  randomized

design.  The t reatments were repl icated s ix

t imes u i t l r  tcn b i rds pcr  repl icate.

The experiment commenced from daY

15 and terminated on day 56. Rtlutine vacci-

nation programme for Newcastle disease and

fowl pox was carried out. Liveweight and

feed intake were recorded at bi-weekl-v

intervals. On day 56, one bird from each

replicate was randomly selected, slaughtered

and dressing percentage \\ ' l1s cleternrinccl

Three dressed birds from each treatment

were taken for determination of carcass com-

position in terms of percentage of lean meat.

sk in.  bone and fat .  Economics of  bro i ler  pro-

kernel cake. The rations were isocaloric duction
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TABLE 1: FORMLTLATF.D PEItct ,NTA(;t :  coMposrTION A\D cHEMICALS
ANAI_YSIS OF' hXPFiRIIVtI_NTAL DILTS

Ingredients ( ' { i  l t  t  ro l Die t  I Dic t  l Dict - l

Palnr kernel cake (c,1 )
Maiz.e (%)

Soybean nreal (%)

Palm oil (%)

Dicalciurn phosphate (%)

Limestone (7)

Salt (?i)

Vitarnin-mineral prernir* (. i l  )
Calculated Values

Energy.  rnetab.  (kcal ikg)

P ro te in  (N  x  6 .25 .  7 )

l-ysine (%)

Methionine (%)

Analysed Values

l rnergv,  nretab.  (kcal lkg)

P ro t c i n  (N  x  6 .25 .  2 )

Crude l lbre (7)

Crude fat  (9 i )

Calc iurn (%)

Phosphorus (%)

Ash (i.)

Moisture (, 'Z)

0

1l  .0

:15 . l 0

.1.80

1 . 5

0 . 7

0 . 1

0 . 1

lg9. i

23 .91

I .,18

0 .47

l9q(r

l3 .c)0

i . 6

7 . 0 1

0 . 7 1

0.( rE

.5 .88

9 .  t 8

l 0

-15 .0

41.20

7 .80

1 . 5

0 .7

0 . 1

0 . 1

19c)8

14 .0

i . 4 1

0.:lE

r00 l

t 3 . 9 6

1 .4
( ) . 78

0.7.1

0.( r9

6.0.1

8..5 (r

t0

_  _ . t +

4 3 . 1  6

i 1 . 3 0

1 . 5

4 . 1

0 . 1

u . l

19e.3

t4 .0

I  . 45

0.-1()

l ( )90

13 .q7

.5.  I

l t . - 3 1

0.7.<

0 . 7 0

6 . - l l

S.,+0

199(r

I 3 .q - i

I .-t:l

0 . 5  I

06

8 8

06

5

7

l

I

r r)()4

l -j (),\

5 . -

l . i  I ,

30

u
4 l
1 A
l a

1

0

0

0

( i .  ,  1

0 ?()

6.6[ )

E . 5  S

*  Adiuvi t  I {

gain, daily feed intake, f 'eed conversion and
carcass composition were statisticallv
ana l ysed  us ing  ana l ys i s  o f  r a r i ance  and
Duncan's new mul t ip le range test  as
described by Srner- and ToRRre (1960).

RESULTS

Nutritional Value of Palm Kernel Cake
(PKC)

The results of performance of broilers
on PKC is shown in Table 2. Dailv feed
intake was nct significantly different

(P<0.0-5) between treatments. [Jorvever.
feed consumpt ion was the least  on thc drct
conta in ing the h ighest  level  of  pKC. 'The

feed consumption among the clicfs ran!ecl
l ' rom 86 to 9t {  g/b i rd/dar .

The results showed a cclnsistent
decrease in average daily gain as the leverl of
PKC in the d iets  increased.  Conrpared ur th
average daily' gain b,v* birds on thc control
d iet ,  there was a s igni f icant  c lecrea- ,c
(P<0.01)  in  gain excepr Lr i rds on d iet  1.  The
average dai ly  gain by chickens on the 10.  l ( )
and 301.i PKC diets \r 'ere rcspectively 2. 7
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TABLE : PF,RFORMANCE OF BROII-EI].S FED PKC

Parameter C,rntrol Dlet 1 Diet  l Diet - l

Feed intake
(g/bird/day)

Liveweight gain
(g/bird/day)

Feed/gain

88 . - s910 .8

37 .15L0.64

I  l5 t0.02ae

89 .47 r  I  . 1

3  7 . l  i  t 0 .5ad

L40 t0 ,01  cc

g ! .1  ? :0  r r

. - i ,5 . i7r0.4 ' r i l

l .5.lf 0 {t l ' j

86.00f I .5

l-
I  I  .6q r ,0.6"

2.72!0.02b

a, b.  c.  d,  e. :  F igures u ' i th d i l ferent  supcrscr ipts in the sar le r ( )w di l l 'ored s igni i icant ly  (P. : f ) .0,5)

and 16 ,cL lower than that by the chickens on
the control diet, which was ret' lected in
higher l iveweight of birds fed the control cliet
in comparison with other diets as shown in
Fie"  I  .The f ina l  l iveweightof  b i rds on d iet  C.
1 ,  2  and  3  we re  I . 79 ,1 .77 ,16 .8  and  1 . -53  kg .
respectively. Feed conversion of chickens on
the control diet was significantly superior
(P<0.01)  than the other  d iets  except  d iet  L

Economic Evaluation of PKC

An economic analysis is shown in Tablt
-1. T'he net profit per bird for control, diets l,
2  and  3  we re  M$1 .78 ,  M$1 .67 ,  M$1 .36  and
M$0.94. Thus the birds on the control diet
gave the highest profit. This was attributed ttr
the high rveight gain and better feed con-
vers ion of  b i rds compared wi th d iets  1.  2 and
,1.  l - Ioweler .  the inc lus ion of  up to 3t ) , .
palm kernelcake into the d iet  s t i l l  resul ted in
a net profit of N{$0.94 per bird"

Carcass Composition

7 uble tl summarises the gross carcass
conrp<lsit ion for the different dietary treat-
ments.  Percentage of  lean meat  based on
dressed carcass was significantlv influenced
(P.0.01)  by d ietary t reatments.  The carcass
of birds receiving diet 3 had a significantlv
hrgher content  of  lean meat  than those on
diet 2 but not those on control and diet l.
Dressing percentage and percentage of
bone,  fat  and sk in were not  s igni f icant l l
c j i f ferent  among the t reatments^ However,
there was a tendencv towards a decrease in

percentage of fat and skin as the level of PKC
increaseci  in :p i te  of  h igher  level  of  palm oi l  in
these drets.

DISCUSSION

Nutrit ional Yalue of PKC

The resul t -c  shouecl  a dr , 'c l ine in  thc rate
of l ir.era e ight gain an<J progressivelv
decre'asing feed conl'ersion efficiency as the
proport ion o1 PKC increased in the d iets .
Similar f indings were reported by Anrtas.
A.E.  and Cutcco,  ( : .F.  (1977\ .  This  could
be due to the low digestibil i ty of PKC due its
fibre content (FF,TUcA, i972). The inclusion
of  progrcssively  h igher  quant i t ies of  PK[ '
into the i ire ts. therefore. mav trare redur;i:r1
the extent  to  which the nutr ients.  par t icu l t r r l l ,
t he  p ro te in  f r ac t i on ,  a re  d i cec ted . ' l - b i s
impaired prote in d igest ion could resul t  in  an
encrllsting eft-ect of f ibre on intrac:ellular pro-
teinaceous rnaterial (GRtc;on'El el tt l .,
1978).  ln  addi t ion,  impaired feed d igest ion
could also be attributed to a faster rlte of
passage ot" the teed through the alinre ntary
canal (F): ' l ' t i(|A et 01., 1977).

-l 'he 
decrease in tced digcstibil i t-1r leads

to a reduct ion of  avai lablc  nutr ients such as
amin<t  ac ids,  which rvould tencl  to  be more
ser ious u ' i ren n iorc PKC was rnc luc lec i .  ' l -h is

accounts for  thc s igni f icarr t  rcduct ion in
gron' th rate and worscni r r {  o l  tccd cf f ic iencr ' .
These f ind ings were in  a{rccntcnt  u, ' i th  that
of  HEI- lop,  e ' t  u l . .  (  l97f i )  anr . l  [ ] , . tv t ,n .  r , r  a l . .
(1978) who concludcr l  th l t  pcr t r r rnur ice of
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TABLE 3:  ECONON,I IC PERFORMANCE OF BROILERS ON PKC

Itenr Con t ro l Diet  I Dict  2 Diet  3

a) Cost of daiz-old chick (MS)

b)  Cost  of  s tar ter  d iet  (M! i )

c)  Cost  of  exper in ienta l  d ic t  (MS)

d) Overhead cost (M$)* (1097 of a+b+c)

Total

a) Average final l iveweight (kg)

b) Sell ing price (M$lkg l iver'veight)**

c )  Se l l i ng  p r i cc  {MS h i rd  )

Net  prof i t  per  b i rd (MS)

Net  prof i t  for  1000 b i rds (MS)

0.80

0 . 1 4 5

2 . 2 i 1

0 . 3  2 :

3 .5.14

l .7c l0

2 e10

5 . 3 1 0

1 . 7 7 6

1 7 1  6

0 .80

0 . 1  4 5

1 . 3 5 s

0.,1-10

3.6.10

l  680

2.97  0

4 .990

I  .360

r 360

0.80

0 . r 4 5

. i . - t+ . )

c 3:()
3 . 6 1  7

i . 5 3 5

2 . e 7 0

4 .5  60

0 .943

!l;13

U

0

l

0

-l

I

2

-5

1

I  666

.8t)

. 1 . i 5

. 3 1  3

. J : u

.58: l

. l  t l1

. 9 7 0

. t .50

.666

*  Ove rhead  i nc l ude  bu i l d i ng  dep roc ia t i on .  u ,a t c r ,  c l ec l r i c i t l .  r ncd i cn l i on  rnd  l r r b , r r r r .  Basec l  on  t hc  su ! { c \ t i on  h }

Raghavan  c t  a l . ,  1978 ,  ovc rhcads  ran l cd  1 ' r o r t t  I  1 ) ' i  o1  1 { r t r l  c ( ) s l .

8 *Se l l i ng  p r i ce  o f  ch i cken  pe r  kg .  I i ve r vc i gh t  r ' , a s  a t  ] { $2 .97 .  l r ased  on  I na rkc t  p l i . r c  o t  l l t l t .  l ) c cc rnbe r .  19J9 .

TABLE 4:  CARCASS COMPOSITION Ofr  BI{OI I  } : l {S FLD I 'K( '
BASt iD Dl t rTS

Ite rn Cont r  o l Diet  I Diet  l Diet  3

Lean ureat (%)

Fat {%,)

Skrn (%)

Bone (%)

Dressing ?Z'

48 .7610 .8bc

5  .9310 .9

1 1 . 9 4 1 1 . 1

16 . - s410 .8

16 .12 !1 .1

,+9 .5 810.7b

6 .0010 .9

1 1 . 7 6 1 1 . 4

1  6 .6  I  10 .7

76 .8 '1 t  I  . 1

.15.061 I  1  ao

5 . 8 5 1 0 . 7

1 L(rc l t l  , l

1 6 . 5 4 r 0 . 1

76 .5  711  . - l

h

5 I  . -5 610.9"

5 . 8 0 1 0 . 7

1 1 .6011 . { . )

16 . . 1 ,110 .5

7 5 . 8 8 t  I  . l

I i iguru r .v i th d i l ' ferent  supcrscl ipts in thc sarnc

broilers deteriorated as dietary crude fibre
increased.

Economic Evaluation of Palm Kernel Cake

Using PKC to partially replace maize

ancl sovbean meal in the diets resulted in
increasing amount of palm oil being incor-

porated into these diets to make up for the

energy deficit. Although the price of PKC
(M$t).2t1lkg) was lower than that of maize
(M$0.41lkg) ,  the inc lus ion of  palm oi l ,  the
pr icre of  which was M$1.2-5 lkg,  caused d iets
1 ,2  and  3  t o  cos t  more  pe r  un i t  we igh t  t han

rorv d i t fcrcd s igni f icant l \  at  l ' l  lcvei .

that of the control diet. The respective price
per kg.  of  contro l ,  1 ,  2 and 3 were M$0.62,
M$0.63,  M$0.6,1 and M"$0.6-5.  This,  in  the
addition to the depressed production perfor-
mance of birds fed PKC. resulted in
decreased net profit as the level of PKC in
the diets increased.

Carcass Composition

The results showed that most of the
carcass traits except percentage of lean meat

$ 'ere not  s igni f icant lv  in t ' luenced bv d iets .
Increasing the level of PKC resulted in

t l r
I  - a



increaseddietarycrudefibre (Table //which some cytoplasmic protein in muscle thus
exert its effect on carcass composition by intensifying muscular t issue deposition. The
inhibit ion on fat deposition (Feruca er a/., diets containing a larger amount of PKCI had
1977). This explains the decreasing trend of a higher level of dietary methionine but
the percentage of fat and skin observed as the lower in l) 'sine /Iable I ). The interaction
levelof PKCincreasec. between the effect of dietary lysine and

methionine could have contr ibuted to the
Several studies (Coorc et al., 1972) result obtained fbr the percentage of lean

had shorvn that high lysine concentration meat.
encourage muscle development. In another
experiment, it was shown that high lysine ACKNOWLEDGEMENT
diet resulted in higher l iveweight gain and
carcass protein content (GRrcon'ev el a/., The author wishes to express his
1978). These authors stated that lysine and sincere appreciation to Dr. Kassim Hamid
methionine,  when adequate ly  suppl ied in  and Dr.  R. l .  Hutagalung for  the assis tance,
diets, increased the rate of biosynthesis of guidance and advrce.

SUMMARY

The studv was conclucted to e\a luate the nutr i t i re ra lue of  palm kernel  cake (PKC) in broi ler
rat ion.  The exper iment was carr ied out  usinq isocalor ic  and isoni t rogenous diets coutain inq 0.  10.  l0 and
30 t i  PKC.  A to ta l  o f  2 . { 0ANSbro i l e r ch i cksue re fedd ie t s f r om l - 5 to -56da rso f  ase .  L i r eue iuh rga inand
1'eed conversion u 'e rc s iqni f icant lv  d i f fere nt  among the dietarr  t rcatme nts.  thr '  lowest  le ie l  ot  PKC gir  ing
the best ,9r t l * th ratc and fecd cf f ic iencr.  Feei l  in takc and drcssinc pcrcontage \ \erc not  s igni f ic l rnt l r
i n t l uenced  b r  e l i e t a r r  t r ca tn r r - n t \ .  B i r ds  consumed  l cas t  on  1 r t i 91  con ta i n i ng . l t l ' ,  PKC ' .  I ) c r ccn t l L -gc  e f  i a t
and  sk i n  t endc t l  t o  dec rcase  anc i  t ha t  o l  l can  n rea t  i nc re l i : e t l  l s  t hc  l e r c l  o f  PK ( ' i nc reasec l :  on l r  t hc
di f ferences fbr  lcan nteat  pcrcentage ucre houcrer s iqni f icant .  Cost  per kq lcct l  increased l rnt l  nc. t  prot i l
decreascd as increasin, [  maize t ract ion r tas replace d hr  PKC .  There rr l r r  n()  ec()n()r . ] t ic  i td\  ant l rgc 9f  usiqg
PKC orcr  nta ize and sovbean ntcal .
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