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ABSTRACT

A balance trial aimed at determining the
energy values of Sorghum Distiller’s Wastes
(SDW), Maize cob (MC) and Shea butter
Waste (SBW) for barrows was conducted
using a 4 x 4 Latin square cross- over
experimental design. While feed intake was
influenced (P<0.05) by the test feed
ingredients, the weight gained was not
significantly affected (P> 0.05). Digestibilities
of dry matter and gross energy (GE) as well
as metabolizability of digestible energy (DE)
were not influenced (P>0.05) by the dietary
treatment. The energy values (i.e. GE, DE,
uncorrected metabolizable energy (ME), and
metabolizable  energy corrected for nitrogen
retention (MEn) determined for the
ingredients were different (P<0.05). DE
values of 7.19, 6.73 and 15.54 MJ/kg DM; ME
values of 5.90, 4.79 and 12.94 MJ/DM dm and
MEn values of 5.72, 4.95 and 12.90 MJ)/kg DM
were established for SDW, MC and - SBW
respectively. These ingredients have
potentials as alternative low-energy feedstuffs
in pig feeds.

Keywords: Energy value, sorghum distillers
waste, maize cob, shea butter waste, pigs.

INTRODUCTION

The keen competition existing between the
agrosallied industries, general populace and
I'vestock farmers in Nigeria for the much
needed cereals has curtailed the availability of
livestock products. Maize has -formed the
major energy source for sometime in rations
for monogastric in Nigeria because other
energy sources do wnot support
performances of the animals when maize is
totally eliminated. Sonaiya (1986) observed
faster growth rate for cockerels fed 64% maize
inclusion level. Longe (1986) also observed
‘that broiler performance was negatively

similar

affected-when biscuit waste was substituted for
maize at 100% inclusion level.

Owing to the high cost of maize and other
conventional feed ingredients, the need to
source for locally available industrial "wastes"
or by products-to serve as cheaper substitutes
for the cereals and other conventional
feedstuffs can not be over-emphasized. Fetuga
et al, (1985) however, noted that before the
use of these non-conventional feedstuffs can
become. effective, adequate research must be
conducted to optimize their tolerable inclusion
levels and allay all possible defects that might
accrue in the course of feeding them to
livestock.

This study aimed at determining the feeding
and energy values of some common locally
available and cheap agro-industrial by-
products viz Sorghum Distillers’ waste (SDW)
(Burukutu), Maize Cob (MC) and shea butter
waste SBW for pigs. Some of these
ingredients had been the subject of nutritional
studies in livestock species in the last two
decades, (Dogari, 1978; Morgan and Trinder,
1981; Labiran 1985).

MATERIAES AND METHODS

The minerals used in this study were all
collected from Ilorin, in Kwara State, Nigeria.
Sorghum Distillers” waste was collected from a
local distiller. The processes involved in the
production of the local liquor include, soaking,
grinding, cooking, saccharification,
fermentation and distillation. This waterial
was found to contain a mixture of fermentation
residues, cracked and _ whole grains. This
sample was air-dried and ground to
appropriate particle size (lmm sieve) before
use in feeding. The shea butter cake was
collected from the store of the Presidential
Task Force on alternative formulation for
livestock (PTF) Niger River Basin, Ilorin in
the dried form. It 1s a by-product of oil
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TABLE 1: COMPOSITION OF EXPERIMENTAL DIETS (KG/100KG)

Diets
Item i 2 3 4
SDW 97.70 - E %
MC - 20 - %
SBW - < 20 -
**Basal Diet - 89 80 100
Salt 68.50 - - 2
Bone meal 1.50 - -
*Vit. Min. Premix  0.10 - . -
Total 100 100 100 100

*Contained (per Kg diet):

Retinot, 8000 1L.U.; Cholecalciferol, 1,500,000 1.U,; Vit E 3,00g; Vit. K 3,000g; Riboflavin, 2.50g: Nicotinic acid. 8.00g;
Ca- Pantothenate, 3.00g; Pyridoxine, 0.30g; Vit. B12, 8.00g; Manganese, 10.00g; Iron, 5.00g: Zinc, 4.50g; Copper. 0.20g:

' [odine, 0.15g; Cobalt, 0.02g and Selenium, 0.01g.

** Analyzed nutrient contcnt

Crude protein (%), 16; D.M (%), 89.6; Ash, (%) 3.95; crudc fibre, 5.30; Ether extract, 2.51.

extraction from shea butter secds. This
material was further ground alter acqusition
(1mm sieve) and before incorporation into the

test feed. Maize cob was collected from the.

threshing flour of Kwara.  Agricultural
Development Project (KWADP), llorin. The
cobs were air-dried and later ground (lmm
sieve) before incorporation as feed ingredicnt.
The basal diet was collected from the storcs of
the Presidcntial Task Forcc on Altcrnative
Feed Formulation for livestock (PTF). It was
also used as a control diet.

Experimental Design

Four {4) large white - Landrace cross-bred
barrows weighing approximately 13.50+2.50kg
at 5 weeks of age were used in this study. The
pigs were allocated to a 4 x 4 Latin square
"cross- over" design.

Feeding and Management

The pigs were placed separately in
metabplism cages to aid easy and separate
collection of urine and faeces. They were
acclimatized to the cage and experimental
conditions for 3 weeks during which standard
commercial diets were given. Each
experimental period consisted of five (5) days

of adjustment to the new dict followed -by-a
four-day colleetion period during which there
was.a total but separate collection of the urine
and facces. The dicts were then "crossed over”
and given to another pig until cach had a taste
of the four (4) diets. The barrows were fed
twice daily (approx 0800 and 1600 hrs) at a
controlled rate of 4% body weight (0.8
kg/day). The rations were gruel-fed for better
consumption (0.8 kg in 250ml of water).
Additional water (1.2 litres/day) was provided
after cach feeding. The composition of the
experimental diets is as shown in Table 1.

Collections

Daily records of feed intake was recorded
using chromic oxide as marker (Fraichney,
1980) as an indication of the onset and
termination of each collection period. The
faecal samples collected were oven-dried at
70°C for 24 hour; they were weighed and
stored in a polythene bag and kept at -4°C in a
deep freezer.

The wurine was collected in vessels
containing 5ml of 0.05M Hydrochloric acid as
preservative. The total volume voided was
recorded on a daily basis and 5% aliquot was
accumulated and stored at 4°C in a deep
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freezer pending analysis. Weight gained on
each diet was recorded as the cumulative
weight gained during each of the periods the
diets were fed to the different pigs.

Analysis _
The proximate compositions of the
ingredients and diet were determined

according to AOAC (1980) procedures. Gross
energy was determined using the Ballistic
- Bomb calorimeter. The energy values of
Sorghum Distillers’ Waste was determined
using the following equations employed by
NRC (1979): .

DE = GE (feed) - GE (faeces)

ME = DE - GE (urine)

where GE = Gross energy, MI/KG

DE = Digestible energy, MJ/kg

ME = Metabolizable, MJ/kg

While the energy values of maize cob and
shea Butter waste were determined according
to the indircct method described by Crampton
and Harris (196Y):

S=10(T-B) + B

A C
S = Energy value of test ingredient
T =

ngredient

Energy value of Basal + Test

B = Enecrgy value of Basal dict -

C = Level of supplementation of test
angredient in the diet _ '

The data for cach response criterion were
subjected 10 analysis Tor indirect digestibility
as outhned by Crampton and Harris (1969).
“The differences in the analysis was informed
by the inclusion levels. Sorghum Distillers
Waste can bhe fed at about 70% without
detrimental effect on the health and well being
of the animal, whereas, shea butter waste and
maize cob can not be fed at such levels. The
diffcrence between treatment means for each
criterion was  determined using
Duncan New Mutltiple Range test according to
Steel and Torrie (1980).

response

Routine Operation
Metabolism Cages, piggery unit and animals
~ were washed every other four (4) days with

water containing calculated concentration of
I1ZAL, a disinfectant to reduce the incidence
of flies, vector insects and pathogens invasion.
Since there was no allowance for wallowing,
pigs were occasionally sprinkled with water
and the floor of the pen covered with water to
produce indirect evaporative cooling effect on

the pigs_.
RESULTS AND DISCUSSION

The proximate "composition of the test
ingredients and diets are presented in Tables 2

TABLE 2: ANALYSED NUTRIENT
CONTENT OF THE TEST
INGREDIENTS (DM BASIS)

ltem SDW  MC SBW
Dry matter (%) 91.50 93.80 96.83
Crude Protein (%) 2463  2.02 16.47
Crude fibre (%)  7.87 2861 _ 1060
NFE (%) 4519 5787 o013
Ash (%) 8.48 454 1.55

Ether Extract (%) 533 0.80 1545
GE, Ml/kg 1656 1405 1803

TABLE 3: ANALYSED NUTRIENT
CONTENT OF THE EXPERIMENTAL
DIETS DM BASIS

Diets

Htem t 2 3 4
Dry Mauter (%) 9343 9353 9450  94.00
Crudc Protein (%) 17.88 1247 24.94 19.68
Ether Extract (%) 6.20 8.10 14.40 1057
Crude libre (%) 9.26 36.40 8.10 356
Ash (%) 10.30 6.20 240 178
NFE (%) 49.79 30.36 43.66 56.39
GE (MI/kg) 1653 1621 1787 1527
Sample size 4 4 4 4

and 3 respectively.  The results observed
diffcred from previously reported values for
thesg  ingredients. The crude protein
determined for SDW was higher than 22.01%
reported by Dogari (1978) but the gross
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TABLE 4: DIGESTIBILITIES OF DRY MATTER AND ENERGY (%) AVERAGE LIVE
WEIGHT GAINED AND ENERGY VALUE OF THE BY-PRODUCTS

Item Ingredients

SDW MC SBW
DM Digestibility (%) 81.34 78.18 73.61
Daily DM intake (g) 575a 606a 670b
Average weight gain (g) 324 320 325
G.E. Digestibility (%) 65.33 62.79 62.97
Daily Absorbed Energy (MJ/kg DM) 7.4% 7.93a 9.43b
Daily Retain Energy (MJ/kg DM) 6.06a 6.14a 751b
Digestible Energy (M3/kg DM) 7.19a 6.73a 15.54b
Metabolizable Energy (MJ/kg DM) 5.90a 4.79a 12.94b
Metabolizable Energy corrected for 5.72a 4.75a 12.90b
Nitrogen Retention (MJ/kg DM)
Metabolizabnlity of DE (%) 82.13 7118 83.37
Sample size 4 4 4

ab.c = Means having different superscripts within each row differ significantly (P <0.05)

encrgy values were comparable.  Generally,

the crude fibre content of these ingredicnts

was high. This tend to support carlier reports
that a militating factor mn the usc of
agro-industrial by-products in livestock feeds is
the high fibre content which tends to reduce
their feeding valuc through impaired nutricnt
digestibility (Fetuga, ef al., 1985). .

The daily dry matter intake (Table 4) was
influenced (P<0.05) by the diets fed. This
scems to imply dilferential acceptability of the
various diets by the animals. Diets containing
SBW was preferred (P<0.05) to the other
dicts. This observation agrees with carlicr
reports by Babatunde ef al, (1975) that pig
combats low digestibility of crude fibre by
increasing their feed intake to compensate the
low energy values of the dicts especially when
led ad libitum. Expectedly, the dry matter
intakes for SDW and MC with
correspondingly higher crude fibre content
was higher than for SBW. The consequence of
this high dry mattcr intake as it relates to fibre
is that it results in good carcass quality,
(Babatunde ef al, 1974) and also increases
stool weight, consistency and shortened feed
transit time in the gut (Pond, 1981).

The encrgy values (Table 4) were

significantly infliecnced (P<0.05) by the
various dictary trcatments. The high GE value
(although not a response criterion) reported
for SBW (1830 MJ/Kg) could be explained in
accordance with the observation made by
Fetuga ef al, (1985) that variability in batch
chemical  composition  and  clficiency  of
extraction method employed, will affect the
cnergy value ol most sced cakes, because the
level of residual oil resulting from ineflicient
oil extraction of (he various methods. The
shea butter sced (45 - 60% EE) was hand
pressed  to extract the oil  leaving  an
appreciable amount of oil in the cake. The
ME (MJ/kg) was found to be positively related
to DE (MJ/kg) (x) for the ingredients by the
following cstablished cquations:

SDW

ME (MJ/kg) = 04556 + 0760 DE
(MI/kg), r = 0.74

MC

ME (MJ/kg) = 0.198 + 0961 DE (MJ/kg),
r=099

SBC

ME (Mlkg) =
(MJ/KG), r = 899

The encrgy values obtained were at

-0.1136 + 084 DE
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variance with earlier report for the ingredients.
Fetuga et al, (1985) reported a GE of 16.74
MJ/kg for maize cob. The ME values of 5.92
Ml/kg determined for SDW is lower than
values earlier reported by Ewan, (1976).
Dogari (1976) reported ME value of 7.4 MJ/kg
for broiler chicks fed diets containing SDW
while Ewan, (1976) reported ME value of 2.96
MJ/kg for the same material using pigs, this
tends to further buttress the fact that different
animals exhibit variable digestibilities for the
same ration (Crampton and Harris, 1969).

The feeding values (nutrient digestibilities)
observed were not influenced (' >0.05) by the
various dietary treatments (Table 4). The
apparent digestibilities of dry matter and GE
was higher for SDW than for the other
ingredients. This observation is in agreement
with earlier reports of Ewan (1976) that
incomplete hydrolysis of the sorghum or
distiller’s grains highly improved feeding
values owing to residues of whole, cracked
grains and fermentation residucs. The least
digestibility of GE of 62% for MC can be
associated with its high crude fibre level
reported to depress average daily gain
consequent to reduction of digestibility and
availability of nutrients (NRC, 1979).
However, Pond (1981) and NRC (1979)
reported that pig can tolerate wide levels of
crude fibre in their diets if the digestible
energy is sustained or held constant by the
inclusion of high energy feedstuff. Under such
. condition, it was observed that fibre inclusion
level exerts little effect on the rate or efficiency
of gain or leanness of carcass.

The inclusion levels (Table 1) of the
ingredient seem to be realistic for this class of
animal. The inclusion of sorghum distillers’
waste at 20% was reported optimum for
~growing- finishing pigs and that higher
inclusion level will not depress growth if
sulphur containing amino acid e.g. methionine
is added tqjmprove the amino acid profile.
Pond ef ar; (1981) also demonstrated that
dietary inclusion of sorghum or distiller’s dried
grains 44.7% as a substitute for soybean and
maize in gestating swine (Sorghum distiller’s
waste contributed 44% of the total

metabolizable energy) did not affect weight
gain or reproductive performance. Morgan et
al., (1981) recommended that shea butter cake
(SBW) be included at an optimum level of
25% in pig ration. Babatunde et al, (1975)
recommended 10% as the best dietary
inclusion level of maize cob for fatteners.

Conclusively, SBW and SDW would qualify
as potential low-energy feed stuffs in
compounded feeds for pigs. This is supporting
the recommendation of Fetuga et al, (1984)
that the ability of pigs to utilize fibrous feeds
be re-appraised since it has been long
underestimated.  Consequently, a balance
should be reached between the economies of
cost reduction by employing the use of
cheaper by-products and growth depression
resulting from such by- products when
incorporated into livestock feeds.
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