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RINGKASAN

Kandungan asid amino dan kadar kehadamannya dalam hampas isi kelapa sawit, hampas minyak
kelapa sawit dan 'Prolima' (bahan keragian hampas minyak kelapa sawit) di dalam makanan ayam telah
dikaji. Didapati kandungan asid amino dari hampas isi kelapa sawit dan hampas minyak kelapa sawit
merupakan bahan-bahan sambilan bijirin. Manakala 'Prolima' mempunyai kandungannya di antara
kandungan hampas kacang tanah dan hampas kacang soya.

Didapati juga peratus kadar kehadaman asid amino di dalam hampas isi kelapa sawit dan hampas
minyak kelapa sawit dan 'Prolima' adalah masing-masing 6.1.4, 24.8 dan71..0'.r. Di samping kemungkinan
penggunaan bahan-bahan tersebut ke dalam makanan ayam, masalah mengenai kandungan asid amino-
nya juga dibincangkan.

INTRODUCTION

The prote in content  and other  prox i -
mate ! 'a lues of  palm kernel  cake (PKC) and
dried palm oil sludge (POS) have been
reported (Weee et al . , 197 5: DpvENoRa and
MUTHURAJ.cIJ, 1976 YEoNG. 1981). It w,as
found that the PKC and POS could only be
used to cer ta in low levels in  chicken d iets .
i .e .  l }c t t  for  POS and 10-20' ,1 for  PKC
(YEoNG. 1981).  The l imi tat ion for  us ing
these ingredients could be attributed to their
higher fibre and ash contents and also
possibly the lower availabil ity of their
prote in content .  In  other  words,  the amino
acid quality and digestibil i ty could also play a
r  i t a l  r o l e  i n  t he i r  u t i l i za t i on .

In v iew of  th is .  a measurement  for
amino acid content  and thei r  b ioavai labi l i t l '
from these two ingredients together with a
s ludge fermented product  ( 'Pro l ima' )  in
chickens were carr ied out .  Four-week-old
bro i ler  ch icks were used as exDer imented
animals for  the test .

MATERIALS AND METHODS

In th is  test .  the PKC used was obta ined

by solvent extraction. POS was from the

centr i fugat ion process fo l lowed wi th dry ing
in a rotar,v drum. POS fermented product
( 'Pro l ima' )  was obta ined f rom Dunlop
Estate L imi ted.  The amino acid content  o l
these three ingredients were determined b1
hydrolys is  and column chrorratographv
according to the methoc'l described b1
MooRE and  S rpn -  (19 -51 ) .

The  ava i l ab i l i t y  o f  am ino  ac ids  i n  PKC.
POS and 'Pro l ima'  \ \ 'ere deterr r inecl
according to the procedures dcscr ibecj  br
BRAGc  e t  u l . ,  ( 1969 ) .  Du r i ns  t h i s  t cs t .  - lE

four-week o ld bro i ler  ch icks of  approxi -
mately  the same weight  were selected.  Thel
were previously f 'ed a starter diet containin-Q
23'1 crude prote in and 2.9U0 kcal i  kg ME up
to 28 days old (Table 1i. From 21st da1'
onwards.  the chicks were d is t r ibuted in to
indiv idual  cages.  At  the end of  the 4th week.
they were a l located in to three groups of  16
chicks each.  Al l  ch icks were fasted fbr  l -1
hours,  then fed wi th a n i t rogen-f rec d iet
(NFD) wi th 0.3 ' i  f 'er r ic  ox ide as a marker  for
l0  hours instead of  4 hours as repor ted b,v
BRAGG et al., because of poor consumption
of the f 'eed. and was then shifted to starter
diet (Table 2). Faeces with marker was
col lected f rom each indiv idual  b i rd.  For ty
eight  hours la ter ,  the whole procedure was
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TABLE l :  STARTER DIET FoR AMINO ACID DIGESTIBILITY TEST

Ingredient

Corn

Soybean rneal

Fish rneal

Corn o i l
I

.V i t - rn in prcnt ix '

Sal t

Tr ica lc iunr  phosPhatc

Linrestone

Dl--nreth ionie (95% pur i ty)

54.60

3 5 .00

6.00

2.00

0.3  5

0 . 2 5

1 .20

0 . 5 0

0 . 1 0

r 0 0Total

1  \ ' i t - r n i n  p reu r i r  pe r  kg  c l i e t  co r t t a i ned  v i t .  A  pa ln r i t a t e  l - 5 ' 000  I t l '  V i t  D3  3 ,000  IU tocophe ry l  ace ta te

12 .5  I t r .  V i 1 .  K3  2 .25  rng ,  t h i a rn i nc  2 .25  n rg .  r i bo t l av i n  7 .5  r ng .  p r y ' i do r i ne  3  mg .812  15  ug .  pan to then i c  ac i d

18  mg ,  b i o t i n  1 , s  ug ,  n rac i n  37 .5  r ng .  t o l i c  ac i d  0 .7 -5  mg .  Cu  1 -5  mg ,  Mn  78 .75  rng .  Zn  90  mg ,  t  e  l ' 50  r ng .  I

2 . 3  r ng ,  and  Co  0  37 -5  m- .

TABLE ] :  NITROGEN-I IRI ]E DIET AND TEST DIETS

Test  d iets
l n , : r r 'd icn  is N F D

PKC POS 'Pro l ima'

POS

PKC
'Prol inra '

Cor-n stlacl-t

Ccl lu lose

Corn o i l
I

Vi tanr i r r  p le t t t i x '

Trace nt i t- t .  pfenux

Cho l ine  ch lo i ide .  50%

Fcr r ic  ox ide

90.00

-3.00

6.00a

0.  l5

0 . 1 5

0.10

0 . 3 0

q3.00

6.00
0. ls
0. ts
0.10

0 .30

93.00

6.00

0 .  l 5

0 .  l 5

0 . r0

0.3 0

9-r.00

6.00

0 . l s

0 .  l5

0 .10

0 . 3 0

I  V i t an r i n  p rem i r  po r  kg  c l i c t  con ta i ned  v i t rm in  A  pahn i t a te  10 .000  tU .  D3  2 . . 000  [U .  t ocophe r l l  ece le te  151U .

r i bo f l av i n  5 .5  n rg ,  pan to then i c  ac i d  l 4  mg .  n i ac i n  40  mg ,  B12  13  ug ,  p1 ' r i do r i ne  4  mg '  l ' o l i c  ac i d  lmg  b i o t i n  0  2  r ng

Trace rn ineral  prcmir  pcr  kg diet  contained t :c  49.7 rng.  NIn 67 3 rng'  Nlg.  -5.7 nrg.  Cu 11 1 ntg.  Zn 28 1 mg'  Co

2 .3  mg ,  and  I  1 . 2  mg '

rcDcatedibr  PKC. POS and 'Pro l i rna '  d iets

conta in ing 0.3 ' '1  marker .  E.ach d iet  u as

assisnecl  to  l6  ind iv idual  caqed b i rc ls .  Faeccs

\ \ 'as col lected again as for  NFD'  In each

faeces col lect ior t .  the facces \ \  AS dr ied

iurmcdiate l l  in  f t t rce-c ' l ra f t  o \c t l  a t  70"C for

l8  hours.  The c ' l r ied faeccs sal l lp les \ \  cre
ucighed for  the quant i t \  ( ) l  c \crct i t ) I l .  Ol le
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representative sample of PKC, POS and
'Prolima', 

3 faecal samples from NFD, PKC,
'Prolima' 

diets, and one faecal sample of
POS diet  were analyzed for  amino acid
content. Faecal sample from POS-based diet
was prepared by pooling the faeces from
16 birds. With the results of the amino acid
analvs is ,  the d igest ib i l i ty  of  amino acid of
these three ingredients was calculated with
the correctio.n for metabolic nitrogen
excreted by the NFD birds. The computation
procedure for amino acid (AA) availabil ity is
as in  the fo l lowing formula:

a'(  AAavai labi l i ty

To ta l  AA  (To ta l  AA  o f  To ta l .AA  o f
c . l n : umeJ  p t " l c i n [ accc \  non -p r r ) t e i n l acce \ ,

Total  AA consumed

RESULTS AND DISCUSSION

The amino acid composi t ion of  PKC,
POS and 'Prolima' is shown in Table -t. POS
had the lowest  va lue of  lys ine whi le  the
'Pro l ima'  had the h ighest .  'Pro l ima'was a lso
higher  in  sulphur-conta in ing amino acids.
methionine and cyst ine,  than POS and PKC.

TABLE 3:  AMINO ACID PROFILE OF PKC. POS AND .PROLIMA'AS COMPARED
TO RICE BRAN, WHEAT MIDDLINGS AND SOYBEAN MEAL

%'Dry matter
Anrino acid

PKC POS ,prol ima,  Ricel
bran

Wheat I

nriddlings
Soybean 1

meal

Prote in (N x ( r .25)

Alanine

Arginine

Aspai t ic  ac id

Cyst inc2

Glutarr i ic  ac id

Clyc inc

Hist id ine

Isoleucine

Leucine

Lysine

Methionine

Phenylalanine

Proline

Ser ine

Thleonine

Trytophan3

Tryosine

Valine

1 6 . 0 6

0 .92

l . l 8

r . 5 5

0.20

J . l )

0.83

0.29

0.62

r . l 1

0.-59

0.30

0.13

0.63

0.69

0..s 5

0 . 1 7

0.,? 8

0 .93

l - 1 . J ,

0.16

0.46

I  . 1 3

0 . r 3

I  .39

0.66

0.42

0.57

0.s5

0.-38

0 . 1 9

0 . 5 9

0.48

0 . 5 8

0.-5 5

0 .29

0.43

o.19

45.63

2.95

2 . 2 3

,1.46

0.39

5 . 1 5

2.0-3

2.09

1 . 1 1

l . d _

_ . ) . J

0.65

1 .68

r . 6 4

I  .93

I .98

0.28

1 . 3 1

l . s  I

1 4 . 1 8

0.98

0 . 1 1

0.88

0.36

0 . 5 1

0.99

0.6s

0.22

0.73

0.3  5

0 .5  3

0 . 1 6

0.75

0.82

1 8 . 1 8

1 . 3 1

0.3  6

0 . 1 \

0.42

0.66

t . 2 2

0 . 7 8

0. t4

0 .73

0.8  s

0 .56

0.23

0 . 5 1

0 . 1 8

49.44

3 . 6 9

0.78

: . )  /

1 . 2 9

2.69

3 . 9 6

3 . t 9

0 .73

t . 5  5

. .  / >

1.0-3

0.70

1.44

_ . - )+

I  Values based on NRC (  I  971 )

2T'ryptohan was analvzed color imetr ical ly  rv i th d imethylaminosinnimaldehyde at ter  pronase h1. ,drolys is.
2
"Cyst ine were analyzeci  as cvsteine af ter  oxidat ion of  the sample wi th performic acid and hvdrolvsis.
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'Prolima' and PKC were particularly high in

arginine and glutamic acid than those of

POS. The values of amino acids in PKC and

POS seemed to be comparable to some

common feedstuffs such as rice bran and

other cereal by-products. The amino acids of
'Prolima'were close to soybean meal. How-

ever, its lysine content was slightly inferior to

soybean meal but superior to peanut meal.

Its sulphur amino acid levels were also

slightly lower than both of these two oil

meals.

The percentage amino acid availabil ity

of  PKC. POS and 'Pro l ima'  as determined by

the difference of intake and excretion and

corrected for me tabolic and endogenous

excret ion f ronl  NFD bi rds *ere shown in

Tabte 4. The percent amino acid availabil ity

of PKC ranged from 25.8f? for glycine to

87.0 '  ;  for  arg in ine wi th an overal l  mean of

64.| 'tL. Availabil ity of amino acids in
'Pro l ima'  ranged f rom 52.7 ' ,  for  g lyc ine to

82.5c,t for arginine with an overall mean ot

71.0%. The avai labi l i ty  of  amino acids in

POS was very poor, ranging from 8.3ci for

lysine to 49.9c,1( for glycine with a mean of

24.8ct1. When these ingredients were used in

practical diets at a lower level, their digesti-

bil i ty might be improved, since the level of

fibrous ingredients in diets play an important

role in lowering the digestibil i ty of dietary

nutrients. The value of amino acid digesti-

bil i ty of PKC in this trial is lower than that

repor ted by Nworolo et  a l . ,  (1976).  The

reason for the difference is not clear. Since

T-{BLE .1: DIGESTIBILITY OF AMINO ACIDS IN PKC' POS
AND'PROLIMA'

7. Digestibil i ty
Arnino acid

PKCI POS2 'Pro l i rna '1

Nanine

Arginine

Aspartic acid

Glutamic acid

Glycine

Histidine

Isoleucine

Leucine

Lysine

Methionine

Phenylalanine

Prol ine

Serine

Threonine

Tyrosine

Valine

Mean

67.1 t2 .2

87.0r0 .5

64.4 !1 .4

14 .4!1 .6
a ( R + l l 4

66 .8 r3 .5

64 .9 !2 .7

66 .712 .0

5 b . b t i . l

7 )  1 + )  q

10 .4 !2 .1

55 .0 r0 .7

65.0!2.7

60.1!2.1

6 5  7 + l  q

62.8 !2 . r

64.4!12.6

29.3

2 1 . 1

_+ . - )

2 6 . 1

49.9

1 8 . 5

2 4 . 1

26 .4

8 . 3

2 2 . 1

26 .6

8 1  . 3

1 9 . 5

22. .8

1 6 . 6

2 8 . 1

24.8

53 .410 .6

8 2 . 5 r 1 . 0

70.9r0.4

75 .0 r0 .6

52.1!6.1

75 .610 .9

14.3t0.7

72 .810 .6

E0 .010 .6

7 6 .  1  1 1  . 8

69 .1 ! l  . 5
' 7 1  

4 + l  1

66.7r0 .2

70.310.4

1 1  , 5 ! 0 . 1

11.1 !2 .6

1 1 .0!4.6

lMeans  oP  3  5116s  ( t  SD)

2Means of  dupl icate tests f rom a pooled sample of  16 bi rds
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the 'Prolima' has a high value of amino acid
digestibility, it is suitable to be used as a
protein source replacing soybean meal and
peanut meal in poultry diets.

ACKNOWLEDGEMENTS

The author wishes to express his
appreciation to Puan Faizah Hl. Mohamad,

REFERENCES

BRAGG, D.B., Ir , ry,  C.A. and SrepuENsoN.
E.L. (1969). Methods for determining
amino acid availability of feeds. pouh.
Sci., 48: 2135 -2137 .

DEveNoRe, C. and MUTHURAJAH. R.N.
(1976). The utilization of oil palm by-
products by sheep. International
Development in Palm Oil. Proc.
Malay. Int. Symp. Palm Oil Processing
Marketing, Kuala Lumpur, 17-I9th
June, 1976. pp. 103 - 124.

MooRE, S. and Srem, W.H. ,1975\.

Chromatography of amino acids on
sulfonated polystyrene resins. J. Biol.
Chem., 192:663-681.

NRC (1971). Nutrient Requirements of
Domestic Animals. No. 1. Nutr ient
requirements of poultry. 6th. Ed.
NAS -NRC Washineton .  D.C. 1971.

Accepted for publication on 26th June, 1982

Encik Dahlan Hj. Ali and other supporting
staffs for this helpfulness in conducting this
trial. Gratefulness is also due to Tropical
Agricultural Research Centre, Japan and
Poultry Research Centre, Edinburgh for
their cooperation in amino acid analysis.

NwoKoLo,  E.N. ,  BRAGG, D.B.  and Krrrs .
W.D. (1976).  The avai labi l i ty  of  amino
acids f rom palm kernel ,  soybean,
cotton seed and rape seed meal for the
growing chick. Poult. Sci., 55:
2300-2304.

WEgg, B.H. ,  RaIaGoPALAN. K. ,  CHEAM.
S .T .  and  DHTAUDDTN.  M .N .J .  ( 197 -5 ) .
Palm oil mil l waste reco!'ery as a by-
product industry. Planter, Kuala
Lumpur ,  51 :  86  101  .

WEBB,  8 .H , ,  HUTAGALUNG.  R . I .  and
Cunana,  S.T.  (1976).  Palm oi l  mi l l
waste as animal feed-processing and
util ization. International Der,'elopment
in Palm Oil. Proc.. Maluy'. Int. Palm Oit
Processing and Marketing, Kuala
Lumpur,  17-  19th June.  1976,  pp.
125 -146.

YEoNG, S.W. (1981).  Ph.  D.  Thesis,  Facul ty
Sc i . ,  Un i v .  Ma laya .

SUMMARY

The amino acid contents and their availability in palm kernel cake (PKC), palm oil sludge (pOS)
and 'Prolima' (sludge fermented product) in chicken feeding were examined. It was observed that the
amino acid content of PKC and POS were somewhat close to cereal by-products and that of 'prolima' was
between soybean meal and peanut meal. The overall percent amino acid availability for pKC, pOS and'Prolima' were74.4,24.8 and7l.|Vc respectively. The possible utilization of these ingredients in chicken
diets pertinent to the amino acid availability were discussed.
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