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ABSTRACT

The study assessed the effect on
performance and serum metabolites of ninety
grower pigs fed extruded full-fat soyabean
meal (ESBM) and cottonseed cake (CSC) as
partial (-50%) and whole {(100%) replacement
for groundnut cake (GNC) in practical-type
diets over 12 weeks feeding period. Ninety
Large White X Landrace pigs with average
initial liveweight of 30.50x1.4kg were
randomly assigned to five dietary treatments
and each treatment had three replicates. The
diets were iso-nitrogenous and iso-caloric.
The ESBM in the diets showed an
improvement in average daily weight gain and
feed conversion. Diet in which there was 50%
replacement of GNC with ESBM gave the best
result (P<0.05). However, general trend
showed a numerical increase with levels of
ESBM and CSC in the diets. Serum albumin
and cholesterol levels were significantly
(P<0.,05) reduced by inclusion of extruded
full-fat soyabean meal, and CSC while serum
creatinine level was increased.

Keywords: Grower pigs, extruded soyabecan
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INTRODUCTION

The most important commercial sources of
plant protein concentrates in livestock industry
are groundnut, soya-beans, cottonseed and
meals made from the seeds called oilseed
meals or cakes, after oil extraction via
hydraulic screw expeller or solvent-extraction.
The oils have a number of important industrial
uses.

a. Present Address: College of Animal Science and
Livestock Production, University of Agriculture, P.MB.
2240, Apeokuta, Nigeria.

b. Corresponding Author

Groundnut cake is the most abundant of all
the plant protein concentrates (Fetuga, 1972),
but, the level of utilization of the cake in
monogastric nutrition is low based on the fear
of Aspergillus flavus infestation resulting in
mouldiness (Fetuga 1976; Oyenuga, 1968).
The scarcity of GNC in recent times has
caused a tremendous increase in its price,
coupled with the adulteration of the
by-product which results in poor quality
finished fecds for the monogastric animals
utilizing GNC as the sole plant protein source.
It is therefore necessary to explore the
possibility of using alternative plant protein
concentrates in animal feeds to reduce cost
and improve productive performance based on
genetic constitution.

One of such concentrates is cottonseed
cake, which is locally abundant in the country
and is relatively cheaper while the other is
extruded full-fat soyabean meal, which is
progressively becoming a worldwide potential
source of major nutrients required for fecding
farm animals. Cottonseed cake has also been
reported  to give satisfactory results with
poultry in Nigeria (NAPRI, 1984, Bamgbose,
1988). The fibre content, which is high, varies
in accordance with the amount of lint left on
the seed. The composition of the cottonseed
cake also varies according to climate, soil and
moisture (Oyenuga, 1968). Similarly, CSC
utilization in animal feeds is limited by the
presence of gossypol, a toxic phenolic
compound which has an inhibiting action on
the enzymes pepsin and trypsin in the
alimentary tract and thus interferes with
protein digestion (Tyan et al., 1986).

Soyabean protein is quite rich in its content
of lysine and other essential amino acids
except methionine (Wiseman, 1986). The oil
content (18-22%) of soyabean could also
contribute to the energy value of pig feeds.
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TABLE 1: GROSS COMPOSITION OF THE EXPERIMENTAL DIETS (% DM)

1 2 3 4 5
Ingredients (%) (50% ESBM) (100% ESBM) (50% CSC)  (100% CSC)
Maize 56.25 56.25 5525 53.25 50.25
Groundnut cake 15.00 7.50 - 9.00
Extruded soyabean meatl - 7.50 16.00 - -
Cottonseed cake - - - 9.00 21.00
Meat meal - 50 5.00 5.00 5.00 5.00
Corn offal 20.00 20.00 20.00 20.00 20.00
Bone meal 2.00 2.00 2.00 200 200
Oyster shell 1.00 1.00 1.00 1.00 1.00
Premix 0.50 0.50 0.50 0.50 0.50
Salt 0.25 0.25 0.25 0.25 025
Determined
(DM basis)
Crude protein 17.33 16.81 17.01 17.30 1748
Crude fibre 3.10 342 3.5t 381 4.00
Ether extract 5.00 5.68 6.50 451 4.73
Ash 3.01 325 340 3.58 3.52
Nitrogen free extract 71.63 7069 6958 68.32 69.41

Recently extruded full-fat soyabean meal has
been successfully used in pig rations
(Fasina-Bombata ef al, 1994). This study was
therefore undertaken to provide insight into
the performance and serum metabolites of
growing pig fed extruded full-fat soyabean and
cottonseed cake as replaccment for groundnut
cake in balanced practical-type diets.

MATERIALS AND METHODS
Dietary Treatments

The gross composition of the experimental

diets is shown in Table 1. The control dict
had groundnut cake as the plant protein
supplement and this was replaced by hydraulic
screw press processed extruded soyabean meal
(ESBM) (Bamgbose, 1988) at replacement
levels of 50 and 100% to give diets 2 and 3
respectively while CSC was used to replace
GNC at 50 and 100% levels to give diet 4 and
5 re§pcctivcly. The levels of maize were
adjusted in an attempt to keep the diets
iso-energetic and nitrogenous. Feed and clean
water were provided ad libitum and routine
medication was administered.

Experimental Animals

A total of nincty Large White X Landrace
grower pigs were allotted to given
experimental treatments on the basis of body
weight.  There were three replicates per
treatment with six pigs per replicate. The
avcrage initial liveweight of the grower pigs
was 30.50x1.4kg. Pigs were housed on
concrete floored pens equipped with feeding
and watering troughs. Weight gain and feed
intake measurements were taken weekly. The
feeding trial lasted 84 days. Blood samples
were  collected from three animals per
treatment via the jugular vein on the first, 42
and last days of the tiral. The samples were
immediately centrifuged and the serum
fractions separated and stored at - 5°C
pending analysis,. Data were collected on
performance of the animals and they included
the average daily feed intake (ADFI); average
daily gain (ADG); and feed conversion ratio
(FCR) Table 2.

Chemical and Statistical analysis
The methods of the A.O.A.C. (1990) were

used to determine proximate composition
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TABLE 2: PERFORMANCE OF GROWER PIGS FED GNC, ESBM AND CSC DIETS

1 2 3 4 5
Parameters (%) (50% ESBM) (100% ESBM) (50% CSC) (10% CSC) SEM
Average initial p
body wt (kg) 35 285 295 310 299 141
Average final
body wt (kg) 654 645 61.4 620 542 2.10
Average daily
feed intake (g) 1490 1570 1580 1590 1620 11.91
Average daily
gain (g) 380" 430" 807 370° 290" 325
Feed/gain 392 3.65° 4.16%® 431 se0° 0.14
Protein efficiency '
ratio (PER) 1.46 143 1.41 L3S 1.03 0.20

a.b. Means without common superscripts in horizontal rows are significantly different (P <0.05)

TABLE 3: SERUM METABOLITES OF GROWER PIGS FED GNC, ESBM AND CSC

DIETS
1 2 3 ‘ 4 5
Parameters (%) (50% ESBM) (100% ESBM) (50% €SC) (100% CSC)  SEM
Total protcin (g/dl) 5.61 5.54 534 5.30 5.19 0.130
Albumin (g/dl)  361° 325 310" 280™  252° 0.153
Globulin (g/dl) 20 229 225 2.39 278 0.164
Creatinine (mg/di) 2.39 245 246 258 P X /) 0.053
Serum urea (mg/dl) 1.43 154 1.56 - 1.67 1. 0.066
Glucose (mg/di)  90.07 9.84 102.10 236 913 3230
Cholesterol (mg/dl) 88.28° 44.08" 49.608 5448p  51.70b 5115

ab,c, Means without common superscripts in horizontal row are significantly different (P <0.05)

while encrgy was determined using a ballistic
bomb calorimeter. Serum analysis was as
described by Lynch er al, (1969). The
parameters evaluated were subjected to
analysis of variance (ANOVA) by the methods
described by Steel and Torrie (1980).
Duncan’s multiple- range test (Duncan, 1955)
was used to estimate differences between
treatment mecans.

RESULTS

Data on average daily feed intake (ADFT),
average daily gain (ADG) and feed conversion
ratio (FCR) are shown in Table 2. The
treatments bhad no significant effect on ADFL
However the general trend was an increase in

ADFI as the levels of ESBM and CSC
increased in the diets. The results of the ADG
show an inverse trend to the data on ADFL
The effect was pronounced with total
replacement of GNC with CSC which led to
significant (P <0.05) depression in ADG. Diet
in which 50% of the GNC was replaced by
ESBM gave the best ADG. ESBM diets
tended to be more efficiently utilized by the
pigs while CSC diets were the least (P<0.05)
utilized.

The results of scrum metabolites are
present in Table 3. Serum albumin, creatinine
and cholesterol levels showed positive
response to dictary treatment. Serum albumin
was significantly (P<005) lowered while
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creatinine level increased (P<0.05) when
GNC was replaced by CSC. . .lusion of
ESBM and CSC in the diets lowered P < 0.05)
the cholesterol level of the pigs. Dur..g the
experiment no mortality was recorded.

DISCUSSION

The result showed that the total
replacement of GNC with CSC reduced the
ADG while CSC was replaced by ESBM gave
the best overall result. Similar results were
obtained for poultry (Bamgbose, 1985) and for
pigs (Fashina-Bombata et al, 1994). The poor
performance of pigs on the CSC diets could be
due to the gossypol content, high dietary fibre,
amino acid imbalance or lysine deficiency
associated with CSC.

Generally, pig performance is
related to the intake level of nutrients,
especially protein and energy (Babatunde et
al, 1972; Fetuga et al, 1975 ab,). The
improvement in growth performance of pigs
that resuited from ESBM supplementation was
probably as a result of a more correctly
balanced protein and caloric density of the
diets. Lin and Jensen (1985) have shown that
pigs respond positively in growth and in
carcass characteristics when fcd diets high in
protein.

Serum albumin level was significantly
lowered (P <0.05) by the inclusion of CSC in
the diets, especially in 100% CSC diet. This
might suggest an amino acid imbalance.
Serum cholesterol levels were lowered by
inclusion of both ESBM and CSC in the diets.
It is also worth noting that the cholesterol level
decreased with increasing levels of ESBM and
CSC in poultry-diets (Bamgbose, 1988). This
was due, in part, to the presence of
unsaturated fatty acid in the extruded full-fat
soyabean and the high fibre content of the
CSC diets which resulted in lower serum
cholesterol. Serum creatinine and urea were
highest for CSC diets compared to ESBM and
GNC" diets, indicating trace of muscular
wastage with CSC - diets (Okosun, 1987) as a
result of poor utilization of CSC - based diets.
In conclusion, extruded full-fat soyabean meal
is more efficient in replacing groundnut cake

closely -

than cotton seed cake in diets for grower pigs.

. REFERENCES

A.O.A.C. (1990). Offficial Methods of Analysis
(15th Ed.) Association of Official Analytical
Chemists, Washington, D.C.

BABATUNDE, GM., OLOMU, M. and
OYENUGA, V.A. (1972). Determination of
optimum crude protein requirement of pigs in
atropical environment J. Animal Production,
14: 57 - 67.

BAMGBOSE, AM. (1988). Biochemical
evaluation of some oil seed cakes and their
utilization in poultry rations, Ph.D Thesis,
University of Ibadan, Ibadan, Nigeria.

DUNCAN, D.B. (1955). Muitiple range and
F-test. Biometrics 11: 1 -42.

FASHINA-BOMBATA, H.A,, FANIMOQO, A.O
and WEINGARTNER, K. (1994). Effect of
extruded full-fat
replacement  for

soyabean meal as a

groundnut meal on
performance, carcass characteristics and
serum metabolites of weaner-grower pigs.
Animal Feed Science and Technology 47: 171
- 176.

FETUGA, B.L. (1972).

protein quality of certain Nigeria foods and

Assessment of the

feedstuffs in the nutrition of pigs and rat.
Ph.D Thesis, University of Ibadan, Ibadan,
Nigeria.

- FETUGA, B.L. (1976). Animal production and

feed supplies. Nigerian J. Animal Prod. 4(1):
132 - 142. -

FETUGA, B.L, BABATUNDE, GM. and
OYENUGA, V.A. (1975A). Protein levels in
diets for European pigs in the tropics. 1. The
effect of methionine supplementation on the
Protein ‘requirement of growing pigs. J.
Animal Prod. 20: 133 - 146.

FETUGA, B.L, BABATUNDE, G.M. and
OYENUGA, V.A. (1975B). Protein levels in
diet for European pigs in the tropics. 2. The

‘effect of methionine supplementation on the

Nigerian Journal of Animal Production 25(2)1898:152-156 155



GRO[Y.’\'[)?‘([Z?(i CAKE, EXTRUDED SOYABEAN AND COTTON SEEDCAKE IN GROWER PIG DIETS

protein requirement of growing pigs. .
Ammal Prod. 20: 147 - 157,

LIN, C.C. and JENSEN, A H. (1985). The lysinc
requirement of weaning pigs at different
levels of dictary protein.  Mid-western
American Society of Animal Scientist 98
(supplementary).

LYNCH, M., RAPHAEL, S.S., MILLER,
LM, SPARE, D.D. and INWOOD, M.J.
(1969). Medical Laboratory Technology and
Clinical Pathology. 2nd Ed. W.B. Sander,
London, pp. 613 - 671.

NAPRI (19%4).

Research Institute.

National Animal Production
Highlight of rescarch
Federal

Science  and

achicvements on amimal feeds.,
Ministry  of  Education,

Technology, Lagos.

OKOSUN, S.E. (1987). Studies on calorie and
Ph.D
Thesis, University of Ibadan, Ibadan, Nigeria.
OYENUGA, V.A. (1968). Nigerian’s feed and
feedstuff: Their chemistry and nutritive

protcin requirement of cockerels.

valucs. Ibadan University Press, 3rd Ed.

RYAN, J.R, KRATZER, F.A, GRAH, GR.
and VOHRRA, P. (1986). Glandless
cottonsced cake for laying and breeding hens
and broiler chicks. Poultry Science, 65: 949 -
055.

STEEL, R.C. and TORRIE, J.A. (1980).
Principles and procedures of statistics. A
Biometrical Approach 2nd Ed. McGraw Hill,
N.Y., 633 pp.

WISEMAN, J. . (1986). In: W. Haresign and
D.J.A. Cole (Editors), Recent Advances in
Ammal Nutrition. Bulterworths, London, p.
174,

Nigerian Journal of Animal Production 25(2}1998:152-156 156



