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Abstract:

A 21-day trial was conducted to find out the digestibility and utilization of
biscuit waste meal/Leucaena leucocephala leaf hay (B WM/L/h) mixture in the
diet of growing sheep. The test mixture was used to formulate diets in which it
replaced maize/wheat offal mixture at O (control), 25, 50, 75 and 100% inclusion
levels and were designated as B0, B25, B50, B75 and B100 respectively. Twenty
entire Yankassa rams with average initial live weight of 12.16+0.34kg were used
in the completely randomized design experiment with 4 animals per treatment.
Statistical analysis result showed that the Dry Matter intake (g/d) values of
673.73, 664.63 and 653.17 obtained on diets B25, B50 and B75 were each higher
(p<0.005) than (647.23) offered to the control. Percentage Dry Matter digestibil-
ity decreased (p<0.05) from 87.54, 83.60, 77.90, 77.30 and 75.50 respectively in
sheep receiving the test mixture diets. The digestibilities of crude protein, crude
fibre and its fractions, nitrogen free extraction and energy which followed the
same pattern as dry matter digestibility decreased (P<0.05) as the level of
BWM/LIh mixture increased. However nitrogen absorbed and retained by ani-
mals on the mixture based diets B,s, Bsy and the control (By) were similar (P>
0.05). In conclusion, replacing maize, wheat offal mixture with biscuit waste
meal, Leucaena leucocephala leaf hay mixture may be used until less than 75%
in the diet of growing sheep.
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Introduction:

Biscuit waste meal (BWM) is an
agro industrial by product found in
substantial quantities from biscuit
producing industries located in dif-
ferent parts of the country. It is a pal-
atable, high energy livestock feed
produced from wheat flour, skimmed
milk powder, vegetable fat sugar, salt
and other flavor materials. Analyses
showed that the waste contained sub-
stantial amount of nutrients such as
protein, energy and minerals required
for animal growth and performance
(Longe, 1987). The same author also
noted that biscuit waste meal is a po-
tential source of high metabolizable
energy though with low crude fibre
content which could make it a good
replacement for maize and other ce-
real grains in non-ruminant feed.
However the utilization of such po-
tentially high energy but low fibre
feed by ruminants would require sup-
plementation with a sufficient protein
and fibre feed source as suggested by
Mc. Donald et. al. (1995). As a result,
Leucaena leucocephala leaf hay
(L1h) was used with biscuit waste as
a source of protein and fibre.

Leucaena leucocephala is a le-
guminous browse plant which has
great potentials as a source of high
quality nutrients for ruminants in the
tropics. It has a crude protein of high
digestibility and is also high in min-
erals and vitamins (Odeyinka and
Ademosun 1995; Eniolorunda and
Rowaiye, 2008). It also has the ability
of being available all year round be-
cause of its drought resistance, persis-
tence, vigorous growth, regrowth and
palatability (Odeyinka, 2001). Effect
of biscuit waste on performance has
been studied in non-ruminant ani-
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mals, but the data on ruminant ani-
mals are limited.
Objectives of the study:

This experiment was designed
to assess the dry matter intake (g/d)
and digestibility of nutrients by grow-
ing Yankassa sheep fed diets in
which biscuit waste meal/Leucaena
leucocephala leaf hay mixture re-
placed 25, 50, 75 and 100% of
maize/wheat offal mixture in the con-
trol diet.

Materials and Methods:

Two test ingredients were used
in this stud biscuit waste meal
(BWM) and Leucaena leucocephala
leaf hay (Llh). Biscuit waste meal
was obtained from a biscuit factory
located at Oluyole Industrial Estate in
Ibadan, Oyo State, Nigeria, while L/
leaves was obtained from the Teach-
ing and Research Farm, Olabisi Ona-
banjo University and initially air
dried. The Biscuit waste meal and L/
were later individually sun-dried on
large tarpaulin sheets and were
ground in a hammer mill to allow for
proper mixing with the other dietary
ingredients. The milled test ingredi-
ents were mixed and used to formu-
late diets in which the mixture re-
placed maize and wheat offal mixture
at 0 (control); 25, 50, 75 and 100%
inclusion levels. The control and test
diets at 0, 25, 50, 75 and 100% re-
placement levels were designated as
B0, B25, B50, B75 and B100 respec-
tively (Table 1).

The 20 growing Yankassa rams
with an average body weight of
12.16+0.34 kg used in the study were
purchased from a village market
around Zaria in Kaduna State. The
animals were quarantined for 8 weeks
and treated against internal and exter-
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nal parasites with ivomec at 1
ml/50kg BW. Prior to the com-
mencement of the experiment, ani-
mals were managed intensively and
grouped fed with cowpea hay and
dried cassava peels. Water was avail-
able all the time.

Animals were divided into five
groups of four animals each, balanced
for weight and individually housed in
metabolism crates (90cm x 75cm x
90cm). The crates were made of
welded wire mesh, fitted with remov-
able feeders and arrangements were
made for quantitative collection of
facces and urine separately. Each
group was assigned to one of the ex-
perimental diets and fed ad libitum
daily in the morning. Clean drinking
water and mineralized salt lick were
also freely provided. The trial lasted
for 21 days with 16 days for adapta-
tion and 5 days for collection of fae-
cal and urine samples.

Data of daily feed intake were
recorded for each ram from the dif-
ference between feed offered and re-
fusals. Samples of experimental diets
and faeces were weighed and oven
dried at 60 °C for 48 hours. The dried
faeces for each animal was ground to
pass through a 2mm sieve, bulked for
the individual sheep and preserved in
sample bottles. Urine was also col-
lected with the aid of plastic contain-
ers placed under the metabolic crates.
Meanwhile, 10 ml of 10% concen-
trated H,S0, was placed in each con-
tainer in order to trap ammonia in the
urine. In the morning total amount of
urine that was collected in each con-
tainer was measured and 5% of it was
retained and stored at 5 °C and used
for analysis.
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Thoroughly mixed representa-
tive samples of the experimental di-
ets, biscuit waste meal, Leucaena
leucocephala leat hay and faeces
were analysed for chemical composi-
tion. The various fibre contents were
determined by the methods of Van
Soest, et. al. (1985). Urinary nitrogen
estimation was carried out according
to the procedure of AOAC, (2002).
Gross energy of feed and faeces was
determined in a Ballistic Bomb Calo-
rimeter using benzoic acid as stan-
dard. Statistical Analyses was carried
out using SAS (2002) with Duncan
multiple range test.

Results and Discussion:

Table 1 shows the percentage
composition of the experimental diets
as fed to animals during the trial.
While the chemical composition of
Experimental diets and some ingredi-
ents (%) are shown in Table 2. The
dry matter (DM) content of the ex-
perimental diets varied between 92.62
and 93.05, while the crude protein
(CP) content also varied between
14.05 and 15.15%. The range of CP
(%) content in this study was how-
ever slightly lower than the range of
values (15-18%) reported by Adu,
(1985) and Ademola et. al. (2003),
but was within the range values
quoted by Aduku, (1993) .In addition,
as the percentage inclusion of Biscuit
Waste Meal (BWM) and Leucaena
leucocephala leaf hay (Llh) in-
creased, the CP (%) value decreased
as well as the crude fat content
(3.17/2.08). crude fiber (CF) and its
fractions increased while the gross
energy (GE) (Kcal/g) decreased with
higher inclusion levels of BWM and
LIh mixture.
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Table (1): Percentage composition of experimental diets fed to Yankassa

Ram
. Dietary treatment

Ingredients BO Bys Bs, Bos Bioo
Maize 32.50 | 24.37 16.25 8.13 -
Wheat offal 30.00 | 22.50 15.00 7.50 -
Biscuit Waste Meal - 8.13 16.25 24.37 32.50
Leucaena leucocephala leaf meal - 7.50 15.00 22.50 30.00
PKC 10.00 | 10.00 10.00 10.00 10.00
BDG 23.50 | 23.50 23.50 23.50 23.50
Bone meal 2.50 2.50 2.50 2.50 2.50
Oyster shell 0.50 0.50 0.50 0.50 0.50
Premix 0.50 0.50 0.50 0.50 0.50
Salt 0.50 0.50 0.50 0.50 0.50
Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00

By — Zero replacement value of BWM/LIlh mixture
Bas — 25% replacement value of BWM/LIh mixture
Bso — 50% replacement value of BWM/LIh mixture
B7s — 75% replacement value of BWM/LIh mixture
Bioo — 1005% replacement value of BWM/LIh mixture

Table (2): Chemical Analysis of Biscuit Waste meal, Leucaena leucocephala
leaf hay and experimental diets

Dietary treatment

Nutrient (%) B0 B25 B50 B75 B1000 BWM Llh

DM 92.62 | 93.08 93.02 92.95 | 93.05 | 85 92.50
OM 84.06 | 83.77 83.36 83.15 | 82.65 | 90.85 | 83.90
CP 15.15 14.48 14.30 14.17 | 14.05 | 9.65 | 21.75
CF 11.20 13.00 13.16 13.16 | 14.15 | 2.10 | 15.90
C fat 3.17 3.06 2.34 221 | 2.08 | 5.25 | 3.05
Ash 8.56 9.31 9.66 9.80 | 10.40 | 6.00 | 8.60
NFE 61.92 | 60.21 60.54 60,21 | 59.32 | 77.00 | 50.70
Cross energy (kcal/g)| 3.15 3.00 2,95 292 | 2.85 | 399 | 2.14
NDF 60.95 | 05.21 66.44 67.16 | 67.55 | Nd | 49.90
ADF 29.50 | 32.12 35.91 36.15 | 41.28 | Nd | 30.60
ADL 27.85 | 25.68 25.00 2537 | 2645 | Nd | 15.90

BWM - Biscuit Waste Meal

LIh - Leucaena leucocephala leaf hay

By - Zero replacement value of B WM/Llh Mixture

B15,-25% (8.13/7.50) replacement value of BWM/LIh mixture

Bso- 50% (16.25/15.00)replacement value of BWM/Llh mixture
B.75- 75% (24.37/22.50) replacement value of BWM/LIh mixture
Bioo- 100% (32.50/30.00) replacement value of BWM/Llh mtixture
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Dry matter and organic matter
intakes (g/d) were significantly
(P<0.05) influenced by dietary treat-
ment (Table 3). Dry matter intake
(g/d) values of 673.73, 664.63 and
653.17 obtained from sheep on diet
B,s, Bsp and Bys respectively were
each significantly (P<0.05) higher
than the value of 647.23 offered for
the control. This value (647.23 g/d)
was however higher (P<0.05) than
591.17 g/d obtained for animals re-
ceiving diet Bygo. Percentage dry mat-
ter digestibility (DMD) decreased
(P<0.05) from 87.54 in the control
group (By) to 83.60, 77.90, 77.30 and
75.50 in sheep receiving diets Bjs,
B50, B75; and B100 respectively in

which BWM and L/h mixture was
used to replace 25, 50, 75 and 100
maize and wheat offal mixture in diet
By. Crude protein digestibility (CPD)
values of 78.65, 76.10, 75.39 and
73.02 obtained from sheep on diet
Bys, Bso, B7s and Bj(grespectively
were each significantly (P<0.05)
lower than the value of 80,88 for the
control group (By). The digestibility
of dietary energy, crude fiber and its
fractions were also observed to de-
crease Wwith increasing amount of
BWM in the diets. The general trend
was a decline in digestibility of nutri-
ents from By (control) to diet By as
the quantity of BWM/L/h mixture in-
creased in the diets.

Table (3): Dry Matter intake and Nutrient Digestibility by Yankassa sheep

fed experimental diets

Measurement Dietary treatment

B0 B25 B50 B75 B100 SEM
Dry matter Intake (g/d)|  647.23" | 673.73* [664.63°| 653.17*| 591.17° | 22.26
(g/kg) 3,44 3.27 3.31 3.39 336 | 0.12
Organic Matter (g/d) 532.67 | 590.41 | 559.05 | 539.19 | 484.50 | 2.81
(g/kg) 285" | 286" | 2.78° 279 | 275 | 0.09
DM1 (g/d/W’"kg) 76.96" | 77.17° | 76.84° 76.30° | 71.83" | 2.83
Organic matter 85.84" | 81.00° | 75.83° 74.52° | 71.53% | 2.10
Dry matter 87.54" | 83.60° | 77.80° 77.30° | 75.50% | 1.88
Crude protein 80.8 8" | 78.65° | 76.10° 75397 | 73.02¢ | 2.50
Crude fiber 85.09" | 80.05° | 73.54° 73.00° | 70.09° | 2.50
Crude fat 73.61* | 69,85° | 65.47° 66.65° | 73.65° | 1.77
Ash 73.99° | 79.28" | 78.99° 73.80° | 71.10° | 1.54
Nitrogen free extract 78.56* | 76.57° | 70.54° 68.12° | 69.25° | 1.69
Energy 84.28" | 82.13™ | 79.90° 77.38° | 75.06° | 2.92
Neutral detergent fiber 80.58* | 79.47a | 75.95" 75.35° | 69.33° | 1.27
Acid detergent fiber 79.74* | 75.13° | 69.60° 69.37° | 69.33° | 1.70

Mean followed by the same letter in a row are not significantly difference from

each other at (p<0.05)

By — Zero replacement value of BWM/LIlh mixture
Bas — 25% replacement value of BWM/LIh mixture
Bso — 50% replacement value of BWM/LIh mixture
B7s — 75% replacement value of BWM/LIh mixture
Bioo — 1005% replacement value of BWM/LIh mixture
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Nitrogen utilization by growing
Yankassa sheep fed diets in which
maize and wheat offal were replaced

with biscuit waste meal and Leucaena

leucocephala leaf hay is presented in
(Table 3).

Table (4): Nitrogen utilization by Yankassa sheep feed experimental diets

Item Dietary treatment

B0 B25 B50 B75 B100 SEM
Nitrogen intake (g/d) 2218 | 22.22* | 21.43° | 21.40° | 20.81° | 0.24
Fecal Nitrogen (g/d) 2.19° 2.25° 2.32° 2.62° 3.45° | 0.13
Urinary Nitrogen (g/d) 0.47° 0.21° 0.22° 0.22° 0.34° | 0.09
Total Nitrogen output (g/d) | 2.66° 2.46° 2.54° 2.84° 3.79* | 0.28
Nitrogen balance (g/d) 19.52° 19.76° | 18.89" | 18.56° | 17.02° | 0.95
Nitrogen retention (%) 88.00" | 88.93* | 88.15° | 86.73" | 81.79° | 1.09

Mean followed by the same letter in a row are not significantly difference from

each other at (p<0.05)

By — Zero replacement value of BWM/LIlh mixture
Bas — 25% replacement value of BWM/LIh mixture
Bso — 50% replacement value of BWM/LIh mixture
B7s — 75% replacement value of BWM/LIh mixture
Bioo — 1005% replacement value of BWM/LIh mixture

From the table (4) it could be
seen that nitrogen intake (g/d) was
significantly higher (P<0.05) for Bys
(22.22) compared with Bs, (21.43),B5
(21.40) and By (20.18). The value is
however not different (P>0.05) from
the value obtained for By (22.18). Fe-
cal nitrogen (g/d) was significantly
the highest (P<0.05) for B, (0.47) and
the lowest (P<0.05) for B,s (0.21)
among all groups. There were no dif-
ferences (P>0.05) in the nitrogen bal-
ance (g/d) between B,s (19.76) and
By (19.52) and also between Bsg
(1889) and B75 (1856) with BlOO re-
cording the lowest (P<0.05) value of
17.02g/d. Nitrogen retention (%) was
the highest (P<0.05) in B,s (88.93)
and the lowest in By (81.79). How-
ever the value of nitrogen retention
obtained for B,s; was not different
(P<0.05) from the value obtained for
B50 (88.15) and BO (88.00) respec-
tively.
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The mean dry matter intake was
3.35% of live weight obtained for
sheep on diets B0 to B100 compared
with 3.50% recommended by NRC
(1985) reported by Devendra et. al.,
(1982).

The decline in DM, OM, CP,
CF, NDF, ADF, ADL, NFE and GE
digestibilities in tested diets (B25,
B50, B75 and B100) indicated that
BWM and LIh mixture were less di-
gestible than the maize and wheat of-
fal mixture in those diets (Table 3).
The reduction in dry matter digesti-
bility (DMD) of the diets with de-
creasing level of dietary protein in the
present study was in agreement with
that reported of Mc Donald, et. al,
(1995). However, Adegbola, (2002)
found out that the level of dietary
protein did not affect only DMD. The
reduction in the digestibility of pro-
tein with lower dietary protein levels
had been reported by Nicholson,
(1984). The relative decrease in di-
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gestion coefficient of fiber fraction of
the diets with increasing levels of
biscuit waste meal/Leucaena leuco-
cephala leave hay indicated moderate
digestion of the crude fiber content of
the diets when compared with the
control (By). Although the total crude
fiber content of the diets increased
with increasing BWM, the higher
BWM inclusion might no doubt,
could lead to a reduction of rumen
microorganism which might be re-
sponsible for the breakdown of crude
fiber (Adegbola, 2002). In contrast
however, the presence of Leucaena
leucocephala leave hay in the mixture
might have enhanced the activities of
rumen microbes. Thus the relatively
lower CF digestibility values could
indicate moderate fibre quality of
BWM and L/h. mixture (Odeyinka
and Ademosun, 1995 and Eniolo-
runda, et. al., 2008). It was also noted
that the coefficients of gross energy
(GE) digestibility was similar to those
of the dry matter. The similarity
could be explained by the fact that the
DM fractions of the diet excluding
the ash, is predominantly a source of
energy. In addition, the decrease in
nutrient digestibility for diets B25,
B50, B75 and B100 was due probably
to the bulkiness of the diets as a result
of high levels of BWM inclusion.
Bulky diets tend to move more rap-
idly out of the rumen resulting in
lower digestibility (Preston and Leng,
1987). Also it is known that rumen
microorganisms have the ability to
synthesize microbial protein from ni-
trogenous substances and carbon
skeleton originating from the diet
(Mc Donald, et. al., (1995). The au-
thors further noted that the microor-
ganism could also, synthesise some
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vitamins especially B-complex vita-

mins. In the present study, situation

was slightly different as the limitation
of these nutrients in BWM and LA
mixture, as a result of high level of

BWM inclusion, could have modified

the degree of utilization of the diets

containing the test mixtures.

Conclusions and Recommenda-

tions:

Despite the low digestibility
values obtained from BWM/LIh mix-
ture based diets, the test mixtures still
showed a better promise as dry sea-
son feed stuff for fattening sheep
based on its nutritive value. However
when higher levels of maize/wheat
offal mixture are replaced by
BWMY/LIh mixtures in practical diets,
the digestibility of nutrients espe-
cially, dry matter, crude protein,
crude fiber and energy could be sig-
nificantly depressed. The depression
(P<0.05) in nutrient digestibility on
Bigo therefore suggest that the levels
of BWM/LIh inclusion in the diet
should be less than 75%. Percentage
nitrogen absorbed and the mean DM
intake of 3.35% of live weight ob-
tained for sheep on diets B,s to Bygy.
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