REPLACEMENT VALUE ©F BISCUIT WASTE FOR MAIZE IN BROILER
DIETS.

OYEBIODUN LONGE
Department of Animal Science
University of Ibadan, Nigeria.

(Received 27 June 1986; accepted for publication 2 March 198 7)

ABSTRACT

Two experiments were conducted to
evaluate the inclusion of biscuit waste in
broiler diets. Performance was measured as
growth rate and feed efficiency wnen 10,
25, 50, 75 and 100% of maize in a control
diet was replaced by the by-product and fed
to broilers for 12 weeks. Substitution for
maize at 100% level significandy (P< 0.05)
affected performance although *he cost of
feed/kg liveweight gain was M1.41 com-
pared with N1.82 for the control diet.
Metabolizable energy and nitrogen retention
was not affected by dietary treatment but
fat retention was significantly higher (P<
0.05) at 75 and 100% substitution. The
carcass weights expressed as percentage of
liveweights were not significantly affected
but abdominal fat deposition was higher at
the high levels of inclusion of biscnit waste.
When maize was completely eliminated
from the diet, bulking with 5, 7.5 or 10%
maize cob as additional fibre source increas-
ed feed intake but inclusion beyond 3% level
did not improve feed efficiency. Fat and
nitrogen retention and abdominal fat deposi-
ted significantly (P 0.05) decreased at 7.5
and 10% maize cob inclusion but gizzard
weight increased.

iNTRODUCTION

Maize has remained the major
cnergy source in poultry ration in this
courrtry because other energy sources
do not support similar growth rate

when  used  to completely replace
maize  in  poultry diets. Petersen
(1969) reported that maize promoted
better growth than guinea corn, oat,
or barey. Guinca corn is the cereal
¢crop that s extensively cultivated
aside  {rom maize in Nigeria. Its
inferiority to maize in poultry diets
has been attributed to tannin content
and poor amino acid availability des-
pite 1ts higher crude protein (Nelson
et al. 1975). Similarly, cassava tuber
has been studied extensively. Pido et
2l (1979) successfully substituted up .
to 50% cassava meal for maize in
brotler diets but Enriquez and Ross
(1967) observed that amino acid
supplementation was necessary if all
the maize in the diet was to be replac-
cd. With the present high cost of
maize. any energy containing ingre-
dient that can replace maize, even at
levels as low as 5%, to econowmic
advantage would be desirable.

The need to exploit locally availa-
ble materials including industrial
wastes and by-products which can be
used as cheaper substitutes for con-
ventional feed ingredients like maize
has long been realised — (Adegbola,
1977: Adeyaniu et al. 1975; Bird,
1979; Njike, 1979}. Among such by-
products are browers’ grains, cocoa
husks, rice bran, wheat bran and
middlings. There are many others that
have not been exploited. The biscuit
waste is one of such new materials
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that neced to be tested. About five
percent of the 1,500 tons of biscult
produced per week by the Biscuit
Manufacturing Industry is discarded as
waste. It is worthwhile to cvaluate it
in order Lo asscss its suitability in
meeting part of the deficit in the
supply of poultry feedstuffs..

The study reported herein was
undertaken to test the effects of par-
tial or complete replacement of maize
by biscuit waste on the performance
of broilers and carcass characteristics.

MATERIALS AND METHODS

Two expermments were conducted.
In experiment 1, day old broiler
chicks (Hubbard) from a commercial
hatchery were divided into 18 equal
groups of 15 chicks each, according
to their body weights and were ran-
domly assigned to compartments,
three' replicates for each treatment.
The chicks were kept in battery broo-
ders with raised- wire, floors until
they were four weeks old after which
they were transferted to floor pens.
Biscuit waste (table 1) was substitut-
ed for maize in the test diets. The
- control diet containing maize (table
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2y was fed as one frealment.

The biscuit waste dicts were for-
mulated by replacing 10%, 25%

50%, 75% and 100% of maize with
biscuit waste and fed as other diets.
All dicts were calculated to provide
23 — 24% crudce protein but protein
content was reduced to 20% al the
finisher stage, that is, {rom six weeks
to the end of the experiment. Mortali-
ty was recorded as it occurred. The
chicks were weighed individually at
the beginning of the experimen. and
weekly thereafter until they were 12
weeks when the experiment was
terminated. The food consumption
of cach group was recorded.

In experiment 2, maize was comple-
tely ecliminated so that the biscuit
waste was the principal energy source
(table 3).  Other dictary treatments,
apart from the control diet, were
formulated to coniain graded levels
of maize cob as additional fibre source
so as to increase the bulk of the diets.
These diets were offered for 6 weeks.
The management' of the birds was
similar to that of experiment 1.

For both expecriments, food utdi
zation (food/gain) was calculated for
each group. Metawolic studies were
also conducted before the two experi-

TABLE 1.

Proximate composition of biscuit waste and maize (% dry matter)

Maize Biscuit waste
Crude protein (N x 6.25) 1.7 10.8
Ether extract 20 4.9
Crude fibre 4.4 1.4
Ash ' 1.3 5.9
Nitrogen free extract 75.4 77.0
Gross energy (MJ/kg) 4.7 4.6
Dry matter 90.7 97.0
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FABLE 2.

Diet composition (%) — Experiment 1.

Ingredients Starter Finisher
Yellow maize 532 49.2
Palm kernel meal 10.0 20.0
sroundnut cake I'F.5 125
Hshmeal 6.0 5.0
Bloodmeal 4.0 4.0
Dried brewers’ grain 5.0 240
Oyster shell 2.8 2.8
Bone meal 0.5 0.5
Vitamin-- mineral premix’ 0.5 3
Salt 0.5 0.5
Determined chemical compesition
Crude proten (Nitrogen x 6.25) 23.1 21.1
Ether extract 3.9 4.4
Dry matter 38.1 88.6
Gross energy MJ/kg 4.5 4.4

L Premix provided (per kg of diet) Vitamin A, 6000 1.U., Vitamin D3 1320 1.C.U;
Vitamin E, IT I.U; Riboflavin, 4.4mg; Ca pantothenate, 9.6 mg; nicotinic acid, 44mg,

choline chloride, 440mg; vitamin B

, 6.6mg; Vitamin B 2.2mg; menadione sodium

bisulphite, 4 3.49mg,; Folic acid, 55mg biotin, 0.11mg; eﬂzoxyqum 125mg; manga—

nese, 60mg

mnents were terminated. At the end of
cach experiment, two chickens whose
body weights were closest to the mean
of the group were selected, weighed
after being starved for 18h. and killed
by neck dislocation.
ach bird was wet plucked, head
and  feet were removed and  the
carcass eviscerated for calculation of
dressing proportion. Proximate analy-
ses of the biscuit waste, diets and
facces were carried out according to
- the procedure of the Association of
Official Analytical Chemists (1975).

The gross energy value were deter-
mined with a ballistic bomb calori-
meter and  apparent  imetabolizable
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s iron, 30mg; Copper, 8mg, iodine, 1.05mg; cobalt, 0.2mg zinc, 50mg.

energy alue of diets calculated based
on the total collection procedure.

Apparent retention of nitrogen and

fat were calcuiated as the difference

between the amount of the copst-
tuent in the diets and the excreta

samples collected.

All the data were subjected to
analysis of variance and the means
separated by multiple range tests
(Duncan, 1955).

RESULTS

The composition of biscuit waste
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TABLE 3.

Diet composition (%) — Experiment 2.

Ingredient Diets

I 7 a7 v V
Biscuit waste 48.2 457 = 43.2 40.7 38.2
Groundnut cake 20.0 20.0 20.0 20.0 20.0
Maize cob — 2.5 5.0 7.5 10.0
Palm kernel cake 12.5 i2.3 12.0 18.8 115
Hshmeal 6.0 6.0 6.0 6.0 6.0
Bloodmeal 4.0 4.3 4.5 4.8 5.0
Dried brewers grain 5.0 5.0 5.0 5.0 5.0
Oyster shell 0.8 0.8 0.8 0.8 0.8
Bone meal 25 2.5 2.5 2.5 25
Vitamin mineral premix 0.5 0.5 0.5 0.5 0.5
Salt 05 0.5 0.5 0.5 0.5
Determined chemical composition
Crude protein {nitrogen x 6.25) 24.6 24.6 24.6 24.6 24.6
Ether extract 5.5 54 5.4 5.1 5.9
Dry matter 88.6 88.4 89.0 88.1 89.5
Gross energy MJ/kg 4.48 4.44 4.45 4.37 442

L Same as in table 2.

TABLE 4

Rody weight gains, food intake, utilization and cost/gain for broilers fed on
diets containing biscuit waste (Experiment 1).

Level of  Body weight Food intake Food: Mortality  Feed cost/ Cost of feed/

maize gain (kg) (kg) gain (%) kg diet (¥) kg Liveweight
replaced gain (¥)
(%) ) _
0 2628 6.694¢ 7.504 (.74 0.70 1.82
10 2544 6.43° 2.532 0.58 0.69 1.74
25 2638 6.828b 5 592 1.34 0.66 1.70
50 2632 6.60%¢ 2.568 1.84 0.61 1.56
75 2.862 7.80P 2720 .66 0.56 1.52
100 2.20P 6.174 2.80P 1.39 0.50 1.41
SEM 0.20 051 0.10 0.63 0.07 0.14

Means differently superscripted ave significantly different from one another (P<0.05)
SEM — Standard error of the mean difference.
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is presented in table 1 alongside
that of maize. Even though the gross
energy value of the two ingredients
arc similar, biscuit waste is slightly
higher 1in crude protein. ash and
cther extract but lower in crude
fibre than maize. The body weight
gain and tfecd intake of broilers,
nitrogen and fat retention and meta-
bolizable energy values of diets
expressed as means from replicate pen
observations are shown in tablc 4
and 5 for experiment 1. The data on
table 6 arc means of obscrvations
from six replicate carcasses. (rgan
weights were expressed as percentages
of starved body weights. Body weight
gain at substitution levels of up to
75% for maize were not significantly
different from the control and feed to
gain ratio was significantly poorer
(P« 0.05) at 75% and 100% substitu-
tion for maize.

The metabolizable energy values of
the control diet did not significantly

differ {rom those of other diets but
apparent lipid retention was signifi-
cantly lower (P< 0.05) than those of
dicts in which over 50% of the biscuit
waste replaced maize. The nitrogen
retention values were, however, not
significantly different from one ano-
ther. Dressed carcass as eviscerated
carcass plus giblets expressed as
percentage of livewcight were not
different from the diet in which 100%
maize was replaced and organ weights
of the birds on this dict did not differ
significantiy from those of other bis-
cuit contaming dicts or the control.
Gizzard  weights were  significantly
lower for the diets containing biscuit
waste at 25 — 100% replacement for
maize while abdominal fat values were
significantly lower for the diets con-
taining biscuit waste at 25 — 100%
replacement for maize while abdomi-
nal fat values were significantly higher
(P< 0.05) for the 75 — 100% rcplace-
ment. The feed cost analysis on table

TABLL 5

Apparent lipid and nitrogen retention and metabolizable
energy values (Experiment 1).

Level of maize Lipid retention

Nitrogen retention Metabolizable

replaced (%) (%) (%) energy (Kcealflg).

0 89.82b 68.9 2.84

10 91.24b 70.2 2.93

25 90,620 7056 2.86

50 92 7b¢ 68.2 2.92

75 348 723 2.81

100 93.8¢ 69.1 2.79
SEM! 1.5 14 0.05

Mean differently superscripted are significantly different from one another (P< 0.05)
'SEM — Standard error of the mean difference.
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TABLE ©

proportion and abdominal fat of broiler chiclkens

at 12 weeks (Experiment 1)

Percent body weight

Level of  Eviscerated Liver  Heart Gizzard Abdominal Fat

replaced  Carcass
(%) )
0 721 20 0.6 3:3% 2.014
i0 69.8 3.1 0.7 3,43 1.94
25 71.8 3.0 0.5 2.8 2.12
50 71.5 231 0.6 2.70 .12
75 79:6 2.8 0.5 28D 250
100 71.1 2.0 0.6 .60 2.6P
SEM! 0.9 0.1 0.07 0.3 0.6

Means differently superscripted are significantly different from one another (P<0.05)
LSEM — Standard error of the mean difference.

TABLE 7

Body weight gain, food intake and utilization in broilers
fed on biscuit waste—based diets diluted with maize
cob (Experiment 2).

% Maize cob Body weight Food intake Feed: gain
in diet gain (kg) (kg) -
0 1.13 2.63 1 338
2.5 1.14 2.51 2,192
50 1.28 2.86 3948
75 i.14 2.76 2.422
10.0 | 2.70 2.42
SEM’_ 0.06 0.12 0.1

Means differently superscripted are signi ficantly different from one ancifer (P<0.05)
L SEM — Standard error of the mean difference.

= shows that liveweight gain at 100%

-:placement was still economical des-

-‘1e the lower weight gain.

lThe effects

« aste as the najor energy source and

of

feeding Dbiscuit

inclusion of graded levels of nmaiwze cob
as additional fibre source on broiler
weight gain, {eed conversion ¢ {ficicnoey
and feed consumption arc sown in

K

table 7. Inclusion of 2.57% and 57

~-)
Gt
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TABLE 8.

Apparent lipkl and nitrogen retention of broilers fed o biscuit
waste—based diets diluted with majze cob (Experiment 2).

Ve Maize o cob ' Lipid reteniion (%) Nitrogen retcncion (%)
1 diet
0 820! 65.1%
25 764D 64.12
5.0 72.1b 64.12
7.5 70.2b 61.28D
10.0 72.5b 59.20
SEM! 4.2 29

Means {ifferentiy superscripred are significantly different from one another (P< 0.05)
YSEM ~ Standard error of the mean difference.

TABLE 9.

Dressing proportion, abdominal fat, gizzard and gut dimensions of
vroiler chickens at 6 weeks (Experiment 2)

% Muize cob Percent body weight Cm/100g body weighys
in diet Eviscerated — Gizzard Abdomi- Duodenum  Swmiall Colorec-  Con-
Carcass nal Fat Intestine tum bined
—— C'aeca.v
0 63.6% 2.8 1.52 3.04 12.6 1.0 3.3
2.5 64.74 284 1.48 Do .7 1.0 3.6
5.0 64.04 292 0.9 DR 12.8 1.0 3.0
7.5 60.320 34t 1.10 3.6P 11.8 1] 38
10.0 57.2b 3.4P 1.0 3.3b 12.0 11 3.6
! 2.8 0.28 0.23 (.35 .32 0.05 0.16

SEM

Means differently superscripted are significantly different from one another {P<0.05)
LSEM — Standard error of the mean difference.

maize cob improved feed efficiency.

¢1d not significantly affect percentage

Apparent nitrogen and lipid retention eviscerated carcass weight (table 9).
values are prcsented in table 8. Nonce of the levels tested affected the
Lipid and nitrogen decreased with the length  of the' small intestine and
inctusion of maize cob. colo-rectum  but gizzard  weights

Inclusion of up to 7.5% maize cob increased at high levels of the maize

-
(@)
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-~ while abdominal fat dccreased.

~ 2 lengths of the combined cacca
¢ not significantly  affected by
stary treatments.

DISCUSSION

The composition of biscuit waste

presented in table 1  shows that
“-> major nutrients are generally
..2s¢ to that of maize. The major
-w2rgy contributing nutrient in maize
: he carbohydrate component which

cqually high in the biscuit waste.
“>nsequently, the biscuit waste may
-- useful in feed formulations for
coultry. Even though feed efficiency
=clined after 50% replacement of
~aize, feed cost/kg lweweight gain
~15 not adversely affected even at
- J0% replacement level. The diets
.ontaining higher Jevels of biscuit
riste were not as coarse to the
“z2] as those on control diet or thatin
~aich only 10% of maize was repla-
-2d. This texturc of the diets must be
-osponsible for differences in gizzard
~oights. The abdominal fat deposition

the birds recewving high level ot

“scuit waste may be related to lipid
- nthesis and deposition as affected
-y carbohydrate source reported by
“ensen et al (1976).

It 1s unlikelyv that differences in
2ot retentton would have accounted
"o this fat deposition as fat contents
.o diets were generally low. Complete
—=nlacement of maize reduced feed
-zake significantly- probably duc to
-2 phyvsical nature of the diet. The
—souit waste was supplicd as ground
wmple of fine texture by the Biscuit
anufacturing fndustry.

The sccond experiment was con-
woted to seedf bisenitwasiescond b
ccesstully used as the maior encrygy

source provided the texture of the
feed can be altered by increasing the
bulk - at little or no extra cost and
thereby increase feed intake. The gut
transit time of the diet containing the
high fevel of biscuit waste compared
with other diets could have differed,
thereby  affecting utilization of the
diet. [ibre is known to be important
in nutrition depending on the source
and level in the diet (El-Abbady et al.
1970). Increasing the fibre content
of the diet was beneficial in the pre-
sent study, although levels beyond 5%
maize cob inclusion affected {feed
utilization adversely. Decreased nitro-
gen retention obtained for the diets
containing 7.5% or 10% maize cob
could have becn duc to both increased
digestive enzyme sccretion and Slough-
ing of intestinal mucosal cells with
increased bacterial synthesis of amino
acids as suggested for rats by Beames
and Eggum (1981).

The effect of additional bulk was
shown on gizzard weights and lengths
of duodenum and combined caeca
where food probably accumulated.

The overall results of this study
show that maize can be replaced to a
revel of 50% in broiler dicts without
affecting erowth or carcass chéarac-
teristics. A level of 75% replacement
could also be tolerated cven though
feed efficiency declined at this point
but without afflecting dressing per-
centage. Abdominal fat deposition at
t:is level and at 100% substitution
may nced to be further examined
Sirds that have deposited excessive
abdominal tat are less desirable as
they pose processing problems and are
not well acceptable to the consu-
nier.

There 1s however cconomic advan
tage in replacimg maize with biscudd
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waste as shown by the laree differen-
ces in feed costs. Feed cost/Lg live
welght gain decreased with incrcasine
level of biscuit waste. This is because
at the time of study. the cost of maize
was R700/ton compared with N300/
ton for the biscuit waste. The quanti-
ty of the waste that may be available
may be of concern but considering
that  there are abont twenty-four
manufacturing Industrics : producing
biscuits in the country. their contribu-
ien to the development of the small
scale poultry producer and the pottl-
try industry at laree may be substan
L.
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