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ABSTRACT

A thirty-five day feeding trial was carried out to determine the effect of dietary raw and cooked Napoleona imperialis seed
meals (NISM) on feed intake and weight gain of finisher broilers. Four treatment diets were formulated to contain 0%
(control) or 5% raw NISM and 5% or 10% cooked, respectively. One hundred and twenty Hubbard broilers of 4 weeks of
age were divided into 4 treatment groups of 30 birds, which were further subdivided into subgroups of ten birds each to
represent the 3 replicates per treatment group. The treatment groups were, randomly, assigned to the four dietary treatments.
The daily weight gains (DWG) (g) of the control group (29.14) was significantly higher (p<0.05) than the group fed 5% raw
NISM (15.14) but similar (p>0.05) to the groups fed 5% (20.57) or 10% (20.86) cooked NISM. Feed conversion ratio (g
feed/g gain) of birds on control diet (3.88) was significantly lower (better) (p<<0.05) than that of the birds on 10% (5.08)
cooked NISM diets. The daily feed intake (DFI) (g) of the control birds (113.00) was significantly higher (p<0.05) than that
of the 5% raw NISM birds (68.00), but similar (p>0.05) to that of the birds on cooked NISM. The results suggest that
cooked NISM could replace maize up to 10% in finisher broiler ration without any visible deleterious effect.
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RESUMEN

Se realizo un experimento de alimentacion de 35 dias para determinar el efecto de la dieta de harinas de semillas crudas y
cocidas de Napoleona imperialis sobre el comportamiento de pollos de engorde en fase de acabado. Se formularon cuatro
dietas de tratamientos conteniendo 0% (control) y 5% de harina de semillas crudas de N. imperialis (HSCNI) y 5% y 10%
de harina de semillas cocidas de N. imperialis (HScNI). Se dividieron 124 pollos de engorde Hubbard de cuatro semanas de
edad en cuatro grupos de tratamiento de 30 pollos y cada grupo fue porteriormente sub-dividido en tres repeticiones de 10
pollos cada una. Los grupos de tratamientos se asignaron al azar a los cuatro tratamientos de dietas. La ganancia diaria de
peso del grupo control fue significativamente mayor (p<0,05) que la del grupo alimentado con 5% HSCNI pero similar
(p>0,05) a los grupos con 5 y 10% deHScNI. La relacion de conversion de alimentos de los pollos de engorde en la dieta
control fue signifcativamente menor (mejor) (p<0,05) que aquella de los pollos de engorde con la dieta de 10% HScSM. El
consumo diario de alimento de los pollos de engorde en el control fue significativamente mayor (p<0,05) que aquella de los
pollos alimentados con 5% HSCNI, pero similar (p>0,05) a aquella de los pollos con HScSM. Los resultados sugieren que
el HScSM pudiera reemplazar el maiz hasta 10% en la racion de pollos de engorde en fase de acabado sin efectos deleterios.

Palabras clave: Pollos de engorde en fase de acabado, Napoleona imperialis, comportamiento, harina de semillas, broiler

INTRODUCTION

The poultry industry in the developing
countries such as Nigeria has been plagued with
numerous problems, which include limited number of
feed ingredients that are not in competition for
consumption between man and broilers. The high cost

of conventional feedstuffs has already sent a lot of
livestock farmers out of business, thus leading to
reductions in overall animal protein production and
availability for human’s dietary needs. Provision of
feed alone has been reported to account for 60-80% of
total cost in most livestock production in developing
countries as Nigeria (Igboeli, 2000; Esonu, 2006) but
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it is about 50% in developed countries, and this
emphasize the interest to develop local feedstuffs. In
view of this, there is increased interest by Nigerian
livestock farmers on the search for unconventional
feed ingredients of comparable feed quality that are
believed to be cheaper such as seed meals of tropical
legumes, shrubs and trees that are readily available
but not competed for in man’s dietary needs.

In an effort to use new feedstuffs for animal
rearing, a number of researchers in recent times has
investigated the proximate composition of Napoleona
imperialis seed meal (NISM) (Uchegbu et al., 2002)
and its use as feedstuff for farm animals as poultry
(Uchegbu et al., 2004) and weaner rabbits
(ITheukwumere et al., 2002). A decline in performance
with increasing inclusion levels of raw NISM in
broilers have been reported (Uchegbu et al., 2004).
Such declines or poor performance by animals fed
raw NISM diets tend to suggest that it contains some
anti-nutritional factors as has been reported for most
unconventional feedstuffs (D’Mello, 1982; Udedibie
and Carlini, 1998). Results of the proximate analysis
of N. imperialis showed that the dry seed meal had
4.8% moisture, 11.7% crude protein, 4.95% ether
extract, 3.60% crude fibre and 3.52% ash. The
mineral content of the seed meal included 5.01 g/kg
Ca, 17.5 g/kg K and 16.1 g/kg Na and the values for
saponin and cyanide contents were 20% and 135
mg/kg, respectively (Ukpabi and Ukpabi, 2003).
Radostits et al. (1997) reported that saponins could
cause gastroenteritis, manifested by diarrthea and
dysentery and (Westendarp, 2005) reported negative
effects of saponins on farm animals.

Therefore, the objective of the study was to
determine the effects of dietary raw and cooked
Napoleona imperialis seed meal on the feed intake

and weight gain by finisher broilers.
MATERIALS AND METHODS

The research was carried out at the Poultry
Unit of the Teaching and Research Farm, Department
of Animal Science and Technology, Federal
University of Technology, Owerri, Nigeria. The agro-
climatic characteristics as well as poultry production
system of the area have been described by Okoli
(2004). Ripe Napoleona imperialis fruits were
harvested in and around the project area with the pods
opened, the seeds extracted, and then sun dried for 7
days. A portion of the sun dried N. imperialis seeds
was milled using hammer mill to produce the raw N.
imperialis seed meal (NISM) while, the remaining
portion was cooked in water for one hour then sun-
dried before milling to produce cooked NISM. The
NISMs were then used in the formulation of four
broiler finisher diets (Tou, Tswor, Tswc, Tiowc)
containing raw NISM at 0% and 5.0%, and cooked
NISM at 5% and 10%, respectively. The chemical
composition of the experimental diets have been
shown in Table 1.

One hundred and twenty (120) Hubbard
broilers of 4 weeks of age with average initial weight
of 520g were divided into four treatment groups of 30
birds and each group sub-divided into 3 replicates of
10 birds each. The treatment groups were randomly
assigned to the 0% and 5% raw NISM, and the 5%
and 10% cooked NISM diets for TlRa T2R, T3C and
Tac, respectively, in a completely randomized design
(CRD) experiment. The birds were raised in a litter
system. They were raised with Guinea feed for four
weeks prior to the commencement of the experiment
to stabilize the birds. Experimental feed and water
were given ad libitum. The animals were weighed at

Table 1. Ingredient composition of experimental diets fed to finisher broiler birds.

Ingredients* Diets (%)

Tov Tsvr Tsvc Tiovc
Maize 60.00 55.00 55.00 50.00
Napoleona imperialis seed meal - 5.00 5.00 10.00
Calculated nutrient composition
Crude protein (%) 20.48 20.71 20.58 20.68
Crude fibre (%) 4.24 4.44 4.30 4.36
Ether extract (%) 4.12 4.36 4.20 4.30
Metabolizable energy (kcal/kg) 2887.01 2821.20 2840.80 2794.60

* Each diet contained 16% soybean meal, 3% local fish meal, 10% wheat offal, 3% blood meal, 2% bone meal, 1% oyster
shell, 4% palm kernel cake, 0.25%, lysine, 0,25% methionine and 0,25% salt; NISM- Napoleona imperialis seed meal;

R — Raw; C - Cooked.
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the beginning of the experiment and on weekly basis
thereafter for 35 days.

Statistical differences between treatment
means were determined with the analysis of variance
(ANOVA) for completely randomized design (Steel
and Torrie, 1980). Where significant differences were
detected among treatment means, mean separation
was done using Duncan’s New Multiple Range Test
(DNMRT) as outlined by Obi (1990).

RESULTS AND DISCUSSION

The effects of graded levels of raw and
cooked Napoleona imperialis seed meals (NISMs) on
feed intake and weight gain of finisher broilers over
35 days are shown in Table 2. The final body weight
of birds on control diet were, statistically, similar
(p>0.05) to those on 10% cooked NISM, but
significantly (p<0.05) higher than those on 5% raw
and 5% cooked NISM. The significantly higher
(p<0.05) mean final body weight of the control birds
relative to the bird on 5% raw Napoleona imperialis
seed meal diet reflects the inability of these birds to
adequately handle and tolerate the anti-nutritional
factors at this level of inclusion of raw NISM. The
comparable results of the control diet and 5% and
10% cooked NISM diets was an indication that
cooking Napoleona imperialis seed in water for one
hour might have reduced the anti-nutritional contents
of the test ingredient to a tolerable level other than
saponins because these are not destroyed by thermal
treatment, but by fermentation (Fenwick and
Okenfull, 1983; Reddy and Pierson, 1994). The daily
feed intake of birds on control diet were, statistically,
similar (p>0.05) to those on 5 and 10% cooked
NISM, but significantly (p<0.05) higher than those on
5% raw NISM. The negative effect of saponins on

feed intake is known (Cheeke, 1971; Westendarp,
2005).

The daily weight gain of birds on the control
diet was similar (p>0.05) to those on 5% and 10%
cooked NISM (Table 2). In absolute terms the birds
on 5% and 10% cooked NISM had higher daily
weight gains than those on the 5% raw NISM diet.
The lower daily weight gain recorded for the birds on
5% raw NISM diet as observed in the study implied a
reduction in growth rate. The decrease in weight gain
observed in the birds fed 5% raw NISM could be
attributed to the presence of anti-nutritional factors
contained in these seeds (Dutta et al., 1986; Udedibie
and Carlini, 1998; Uchegbu et al., 2004). It appeared
that different toxic components of NISMs were
responsible for depression in nutrient utilization and,
consequently, reduction in the growth of broilers fed
the seed meal. The daily feed intake of the control
birds was, significantly, higher (p<0.05) than that of
the group fed 5% raw NISMs, but similar (p>0.05) to
those on 5% and 10% cooked NISM. It appeared the
anti- nutritional factors might have created a
palatability =~ problem  which  depressed the
consumption of diet containing raw NISM.

The feed conversion ratio of the birds on the
control diet was, significantly, lower (p<0.05) than
those on the 10% cooked NISM diet. This indicates
that the control diet was better utilized than the 10%
cooked NISM diets although, the control diet
compared favourably with both the 5% raw and 5%
cooked NISM diets. The mortality recorded in the
study was quite insignificant and could not be
attributed to the effect of NISMs, especially, as equal
number of deaths occurred both among the birds on
0% and those on 10% cooked NISMs.

Table 2. Effect of raw and cooked Napoleona imperialis seed meals on the feed intake and weight gain of finisher broilers

over 35 days.

NISM diets (%)

Parameter Too, Tsor Tsoc Tiovuc SEM
Initial body weight (kg) 0.53 0.52 0.51 0.52 0.005
Final body weight (kg) 1.55° 1.05° 1.23° 1.25% 0.120
Daily weight gain(g) 29.14° 15.14° 20.57% 20.86™ 0.117
Daily feed intake (g) 113.0° 68.0° 94.0°° 106.0° 11.4
Feed conversion ratio (g feed/g gain) 3.88° 4.49® 4.57* 5.08* 0.284
Mortality (No.) 1.00 - - 1.00

> Means within row with different superscripts are significantly (p<0.05) different according to Duncan’s New Multiple
Range Test. NISM - Napoleona imperialis seed meal; R - Raw; C - Cooked. SEM: Standard error of the mean
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CONCLUSION

The superiority of the birds on control diet
relative to those on 5% raw Napoleona imperialis
seed meal (NISM) diets as evidenced by reduced final
body weight, daily weight gain and daily feed intake
means that inclusion of raw NISM in the diet of
broilers could, adversely, affect the growth
performance of finisher broilers.

LITERATURE CITED

Cheeke, P. R. 1971. Nutritional and physiological
implication of saponins: a review. Canadian Journal
of Science 51: 621-632.

D’Mello, J. P. F. 1982. Toxic factors in some tropical
legumes. World Review of Animal Production, 4:
41-46.

Dutta, P.; P. R. Bhartacharyya, O. N. Rabha, N. C.
Bordolon and J. N. Barna. 1986. Feeding deterrents
for Philosamia ricini (Samia cynthia sub rp. ricini)
from Tithonia diversifolia. Phytoparasitica 14: 77-
80.

Esonu, B. O. 2006. Animal nutrition and feeding. A
functional approach, 2" edition. Memory Press,
Owerri, Imo state, Nigeria.

Fenwick, D. E. and D. Oakenfull. 1983. Saponin
content of food plants and some prepared foods.
Journal of the Science of Food and Agriculture 34:
186-191.

Igboeli, G. 2000. Animal production and agriculture
in the new millennium. Book of Proc. 25" Ann.
NSAP. Conf. p. 1-3.

Theukwumere, F. C.; I. C. Okoli and N. J. Okeudo.
2002. Preliminary studies on raw Napoleona
imperialis as feed ingredient II: Effect on
performance, haematology, serum biochemistry,
carcasses and organ weight of weaner rabbits.

Tropical Animal Production Investigation 5 (2):
219-227.

Obi, I. U. 1990. Statistical methods of detecting
differences between treatment means, 2™ ed. Snaap
press, Enugu, Nigeria.

Okoli, I. C. 2004. Aerial pollutant gases and
temperature levels in poultry housing designs in
selected poultry farms in Imo state Nigeria. In M. C.
Malu and F. Gottwald edited Studies of sustainable
agriculture and animal science in sub Saharan
Africa. Peter Lang, Frankfurt. p: 143-151.

Radostits, O. M.; D. C. Blood and C. C. Gray. 1997.
Veterinary Medicine: A Textbook of the Diseases of
Cattle, Sheep, Pigs, Goats and Horses. 8™ Edition.
Saunders Publishers London. p 1580.

Reddy, N. R. and M. D. Pierson. 1994. Reduction in
antinutritional and toxic components in plant foods
by fermentation. Food Research International 27:
281-290.

Steel R. G. and J. H. Torrie. 1980. Principles and
procedures of statistics. An approach. 2™ ed.
McGraw-Hill Book Co.Inc. New York.

Uchegbu, M. C.; I. C. Okoli, E. B. Etuk, C. E.
Anyanwu and B. O. Esonu. 2002. Preliminary
studies on Napoleona imperialies as livestock feed
ingredient: Proximate Composition Proceedings of
the 36™ Annual Conference of the ASN, FUT-
Owerri, Oct. 20-24, p. 422-424.

Uchegbu, M. C.; I. C. Okoli, C. E. Anyanwu, E. B.
Etuk, B. O. Esonu and A. B. I. Udedibie. 2004:
Performance, carcass and organ characteristics of
finisher broilers fed graded levels of raw Napoleona
imperialis seed meal. Livestock Research for Rural
Development 16 (6). Retrieved September 1, 2009,
from http://www.lrrd.org/lrrd16/6/uche16041.htm

Udedibie, A. B. I. and C. R. Carlini. 1998. Brazillian
Mucuna pruriens seeds (velvet bean) lack
haemagglutinating activity. J. Agric. and Food
Chem. 46: 1450-1452.

Ukpabi, U. H. and U. J. Ukpabi. 2003. Potential of
seeds of Napoleona imperialis (p. beauv) as a
source of haemolytic saponin and feed ingredients.
Livestock Research for Rural Development 15 (12).
Retrieved September 1, 2009, from
http://www Irrd.org/lrrd15/12/ukpal 512 .htm.

Westendarp, H., 2005. Saponins in nutrition of swine,
poultry and ruminants. Deutsche Tierarztliche
Wochenschrift 112: 65-70.

656 Revista UDO Agricola 9 (3): 653-656. 2009



