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RINGKASAN

Satu kaj ian selama 52 minggu te lah di laksanakan dengan menggunakan 450 ekor ayam penelur
Hisex Brown yang berumur 25 minggu untuk meneliti kesan 'brewers grains' (BG) atau hampas kilang
bir  d i  dalam makanan penelur  terhadap prestasi  pengeluaran te lur .  BG yang mengandungi  l8% protein
kasar telah dimasukkan ke dalam makanan-makanan yang sama paras proteinnya di antara 5Vo hingga
30 peratus. Kesemua campuran makanan te$ebut mempunyai tenaga metabolisma yang seimbang di
antara 11.0 -  1 l . . l  MJ/k i logram. Satu campuran makanan yang t idak mengandungi  BG te lah digunakan
sebagai  makanan kawalan,  manakala t iga makanan lagi  yang mengandungi  10Vo,20Vo dan 30% BG
tanpa menyeimbangkan tenaga dirumus untuk dibandingkan dengan makanan yang seimbang
tenaganya. Purata pengambi lan makanan didapat i  sama di  antara semua makanan. Purata pengeluaran
tefur yang lebih tinggi didapati pada kumpulan makanan kawalan dan yang mengandungi 5To dan 10To
BG dengan nilai di antara 71.3Vo hingga 71.9 peratus. Paras BG lebih daripada 10Vo tanpa mengira
keseimbangan tenaga dalam makanan akan menyebabkan kesan buruk pada prestasi pengeluaran teiur.
Nisbah makanan/jumlah jisim telur adalah lebih buruk pada makanan yang mengandu ngi 20% dan 307o
BG dengan tenaga yang t idak diseimbangkan, tetapi  mutu albumen berdasarkan Haugh Uni t  yang lebih
baik terdapat dar ipada kedua-dua makanan in i .  Paras opt imum campuran BG ke dalam makanan ayam
penelur  d icadangkan supaya t idak melebih i  707c dengan paras tenaga metabol isma 11.1 MJ/k i logram.

INTRODUCTION into layer diets containing different levels of
total sulphur amino acids and protein. They

Brewers grains (BG) or brewer's dry found that the diets with 57c BG gave
grains are by-products from the brewery significantly better egg production, but did
after the barley grains have gone through not improve feed efficiencv. They
germination, fermentation and extraction concluded that 707c dietary BG was
processes. The annual consumption of BG acceptable for laying hens. To further
in animal feeds was estimated to be around ascertain the suitabil ity of the use of BG in
4 500 tonnes of which about 1 615 tonnes layer diets, a trial was conducted to studv
were imported annual ly  (ANoN.,  1981).  the opt imum ut i l izat ion of  BG in layer  d iets

under Malaysian climatic conditions.
Brewers grains are high in fibre and contain
relatively higher level of protein as
compared with common cereal by-products
particularly when yeast residues are present. The brewers grains used in this trial
KIenHoLz, THonNroN and MoRENG (1963) were obtained from ingredient supplier and
reported that a diet containing 40% BG had the nutrient composition as in Table l.
supported excellent egg production in
chicken. However, in a subsequent study, A total of 450 25-week-old Hisex
birds fed diets with 20Vo or 40Vo BG laid Brown pullets were used in the trial. They
smaller eggs (KleNuot-2, DaRRs and were randomly distributed to the individual
CavENY, 1972). When the BG was with- battery layer cages. Nine cages were joined
drawn, the egg size slowly increased. up to a block with a common feed trough.
ELDRED, DenlnoN and Hnnus (1975) water was supplied by automatic cup
added 57o or l0% BG or BG-yeast mixture drinkers. There were ten dietary treatmenrs
*Livestock Research Div is ion,  MARDI,  Serdang, Selangor.  Malavsia.
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Crude protein ( -cZ )
Crude f ibrc (9 i )

Ether extract  ( t l )

Ash  ( fZ )

ME (MJrkg)

Calc ium (  -c? )
Phosphorus (  92 )
L1's ine ( i i  )
Methioninc (- -c? )
Cvst ine (  9 i  )

Table 1.  Nutr ient  composi t ion of  brewers
q,ra ins used

Const i tucnt Level

was measured b i '  Haugh Uni t  b iweekly.  At
the end of  the t r ia l .  data were compi led and
analvsed using the analvs is  of  var iance
according to the procedures out l ined by
SrpEr-  and TonnrE (1960).  The means were
compared by us ing Duncan's Mul t ip le
Range Test  (DurcAN. 1955).

RESULTS AND DISCUSSION

Resul ts  f rom the 52-week t r ia l  are
shown in Table 1. The average daily feed
intake of  the chickens ranged f rom 10-5.-5 g
to 108.2 grammes.  The percentage of  egg
product ion and tota l  egg number tended to
decrease as the d ietary levels  of  BG
increased above ten per  cent .  S imi lar  resul ts
were reported by' Elonen et al. (1975).
' l 'hese 

adl'erse effects were more significant
with diets containing 10c/a, 20cio and 309i
BG. in  which the energv contents were not
balanced by palm oi l  supplementat ion.  In
terms of  to ta l  egg mass.  there was no
signi f icant  d i f ference among the contro l  and
the isocalor ic  d iets  conta in ing 5c/c -  25c/c
BG. Bi rds fed d iets  wi th 20% and 30% BG
but  wi thout  proper balance of  energv
showed adverse resul ts  in  th is  parameter .

In terms of  feediegg mass rat io .  there

18. (X)
l 8 . 0 0
7 . 9 0
3.-10
7 . 5 ( )
0 .  l E
0 . 3 3
0 . 7 5
0 . 2 I
0 . l3

(Tables 2 and 3). All the seven diets which
conta ined 0%, 5%, l0%. 15% .  20cr 'c  .  25 ' ic
and 30Va of BG were in isonitrogenous
(17 Vc crude protein) and isocaloric basis
(11 .0 -11 .1  MJ /kg )  w r th  pa lm  o i l  supp le -
mentation to balance the dietary energy.
Three diets containing 107o, 20% and 30cic
of  BG and var ied in  d ietarv metabol izable
energy f rom 10.0 MJ/kg to 10.8 MJ/kg were
used to compare with the above seven
isocaloric diets (Tables 2 and 3). Feed intake
was in ad l ibitum basis and the duration of
the trial was 52 weeks. Daily egg production
was recorded indiv idual ly .  Egg weight  was
taken daily and feed intake was recorded
weekly in groups of nine birds. Egg quality

Table 2. Experimental layer diets with graded levels of brewers gralns

Die t  noIngredient  (%)

2 1 0

Brewers grains

Corn

Rice bran

Tapioca

Lucerne leaf meal

Soybean meal

Broken r ice

Fish meal

Peanut meal

Palm oi l

Tricalcium phosphate

Limestone powder

Vi tamin-mineral  premix

Chol ine chlor ide (50%)

Sal t

0.00  5 .00
30.45 30.00
I 0.00 5.9-5
7.00 7.00
2.00 2.00

r7 .00  17 .00
16.00  16 .00
4.00 1.00
-s.00 1.00
-  0 .50
1 . 0 0  1 . 0 0
7.00  7 .00
0 . 1 0  0 . 1 0
0.20  0 .20
0.2s  0 .25

10.00 15.00 20.0n
31 .00  3 r .00  30 .00
2.00
6.(X)  1.00 1. ,15
2.00 2.00 2.00

l7. rx)  16.00 16.00
16.00 16.00 15.00
.1.00 .1.00 .1.00
2.15 1.95 0.50
1 .00  1 .50  2 .50
1 .00  1 .00  1 .00
7.00 7.00 7.00
0 .  l 0  0 . 1 0  0 . 1 0
0.20 0.20 0.20
0.25 0.25 0.2s

25.(X)  30.00
30. tx)  30.(x)

I  . 15

2.(n 2. (X)
15 .00  13 .50
11 .00  7 .95
4.00 4.00

3.00 1.00
l  00 1.00
7.00 7.00
( ) .  l 0  0 .  l 0
0.20 0.20
0.25 0.25

10.00 20.00 30.00
30.00 30.00 30.00
3.00
7.00  3 .95  3 .95
2.00  2 .00  2 .00

17.00  r  6 .00  13 .50
16.00  15 .00  8 .00
1.00 1.00 .1.00

2.15  0 .50

1 . 0 0  1 . 0 0  1 . 0 0
7.00 7.00 7.00
0 . 1 0  0 . 1 0  0 . 1 0
0.20  0 .20  0 .20
0.2-s 0.25 0.25

ME (MJ/kg)
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Table 3. Calculated constituents in experimental diets

Diet  no
Const i tuent

l ( l)

Crude protein (%)

Crude f ibre (%)

Ethcr extract  (7o)

ME (MJ/kg)

Ca l c i um (%)

Phosphorus (%)

Lys ine  (%)

Methionine + cyst ine (%)

17 .06  17 .09
162 1 .94
2.9 .s  3 .55

1 1 . 1 0  1 1 . 1 0
3. .10  3 .11
0.73  0 .67
t ) .91  0 .94
0.54 0. -5.{

1 7 . 0 0  1 7 . 0 0
-5 .18  5 .6 '1
.1. I  6 -{.89

l l . l 0  1 1 . 1 0
3.11  3 . .11
0.62  0 .59
0.93  0 .92
0.s3 0.s3

t ' 7 .06  17 .00
6.22  6 .94
6.09  6 .85

I  l .  t 0  r  1 . 0 0
3.10  3 .11
0.59  0 .58
0.93  0 .92
0.53  0 .52

17.00  17 .02
7 .65  5 .31
8 .  1 . 1  3 . 1 9

1 1 . 0 0  1 0 . 8 0
3..10 3.-11
0.57 0.6.1
0 .90  0 .93
0.52  0 .53

1 7 . 1 0  1 7 . 0 7
6.-32 7 80
3.61  1 .22

10.50  i0 .00
3.,{ l  3..12
0.60  0 .58
0.93  0 .90
0.53 0 -52

Table 4. Effect of brewers srains in laver diets (52 weeks)

Dietary Dietary ME Dai ly  feed

BC (q( , )  (MJ/kg) intake (g)
Av.  egg Egg prodn. (9:r )  Total
wt .  (C) (hen-day) egg no

Fced/egg Haugh
mass rat io Uni t

Total egg
mass (kg)

ti
5

l 0
l 5
20
25
30
li)
20
30

; l ' la
,l5a

53a
5.1a

l l . l

l l . l
1 l . l
1 l . l
1 t . l
I  l . t )
1 1 . 0
1 0 . 8
1 0 . 5
10 . i )

106.0b
l 0 6 . l b
l  05 .5b
I  08 .2a
106.4b
1 05 .6b
I  05 .7b
106.4b
l0-5.9b
105.6b

60.2
6 1 . 5
6 2 . 1
62.7
62.8
6 l . l
f ,1  .5
60.8
6 l . l
6 1 . 9

71 .9a
71 .0a
7 1 . 3 a
6lJ.3ab
6tJ.3ab
67.7ab
6-1.6bc
70.6a
64.6bc
60.,lc

261 .6a
258.3a
259.5a
248.5ab
2,1fl.5ab
246.6ab
235.3bc
25 '7 . la
235 .3bc
2 l9 . t i c

I  5 . 7 a b
I  5 .9ab
1 6 .  l a
1  5 .6ab
I  5 .6ab
1 5 . l b c
1.1.5cd
I  -5.6ab
1 4.4cd
l  3 .6d

2.42a
t . 4 t a

77.0c
78.2abc
76.7c
77.9abc
76.0c
75. ttc
77.6bc
77.6ttc
80. tia
80 .3ab

2.68b
2 . 5 1  a
2.691)
?..87 c

Values followed bv different letters in the same column denote significant difference al 5c/c, level

was no significant difference among the
contro l  and isocalor ic  d iets  wi th BG up to
257c.  and a lso d iet  wi th l0% BG but
without dietarv energy balance. Lower feed/
egg mass ratio was observed in diets with
BG levels h igher  than 15 per  cent .  There
was no definite trend in the effects of dietarl,
BG inc lus ions on a lbumen qual i ty  in  terms
o f  Haugh  Un i t .  Howeve r .  two  g roups  o f
birds fed diets with 207c and 30clo BG with
lower dietary energy had lowest egg
production but highest Haugh Unit score as
compared with other higher laying groups.

The reason for this phenomenon is un-
known since the levels of CP and essential
amino acids in these two diets were similar
to other diets. In terms of egg weight, there
was no sign of smaller eggs in the high BG
based diet as reported by KteNHol-z er
al.(1972). On the contrary, birds fed diets
with higher level of BG laid slightly heavier
eggs than those fed diets with low BG level
or control. This effect of BG might be
caused by the sufficiency of sulphur amino

acids present  in  the d iets .  In  egg.  the
sulphur amino acids contr ibute -5.8c7 of  the
tota l  egg prote in.  Since methionine is  the
f i rs t  l imi t ing amino acid in  laver  fced.  the
funct ion of  d ietar l -  meth ionine was probablv
fur ther  enhanced b-""  the inc l t rs ion of  0.192
dietary chol ine chlor ide.  which can furn ish
methyl  groups for  methionine svnthesis .

In conclus ion.  BG can be inc luded in
layer  d iets  up to l0% wi thout  af fect ing the
egg production and feed efficiency. Since
BG is  low in energy.  the d ietary
metabol izable energy in  BG based d iets
should be balanced to approximately  11.1
MJ/kg,  which is  the opt imum dietary energv
level for layer diet in the Malaysian
envi ronment .
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ABSTRACT

A 52-week layer trial was carried out with 450 25-week-old Hisex Brown pullets to study the

effect ofdietary brewers grains (BG) on egg laying performance. BG containing 78Vo crude protein was

included into isonitrogenous diets from5Ta to30Vo with balanced dietary metabolizable energy ranging

from 11.0 to 11.1 MJ/k i logramme. A basal  d iet  wi thout  BG was used as a contro l  whi le three other d iets

contain ing 70Vo,20Va and30Vo BG without  energy balance were compared wi th the isocalor ic  d iets.  I t

was observed that daily feed intakes were comparable among the treatments. There were higher

percentage of egg production ranging from 71.3 to 71.9 in the control, 57a and 10Vo BG based diet

group. BG above l\Vo in the diet irrespective of energy content had an adverse effect on egg

production. Lower feed/egg mass ratios were observed in isocaloric 30Vc BG based diet and diets with

207a and 30Vo BG without energy balance. However, significantly superior egg albumen quality in terms

of Haugh Unit was observed in the last two diets. It was suggested that BG could be included in layer

diets up to 10% with metabol izable energy maintained at  11.1 MJ/kg in the diets.
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