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The objectives of the study were to evaluate the performance and cost implications of feeding varying
dietary levels of toasted bambara nut offal (TBO) (0, 20, 30 and 40kg) with supplementary enzyme, 2
enzyme levels, (0 and 0.02kg) to one hundred and twenty 6-weeks old unsexed commercial broiler
chicks (Anak strain) that were randomly divided into eight (treatments) groups of 15 birds each. Feed
intake increased (P<0.05) significantly while Av final body weight, Av daily weight gain, Av tot al
weight gain, feed efficiency and protein efficiency ratio decreased (P>0.05) significantly with
increasing levels of TBO in the diets. Total feed consumed increased (P<0.05) significantly with
increasing levels of TBO in the diets. Revenue and gross profit decreased (P>0.05) significantly in diets
containing 30 kg and 40 kg levels of TBO with or without enzyme while diet containing 20 kg level of
TBO with enzyme recorded the best (P<0.05) revenue and gross profit. It was concluded that up to 20
kg TBO can be included in enzyme supplemented broiler finisher diet without adverse effects on the
performance and production (cost) efficiency of broiler finisher birds.

Copyright © 2015 Oyeagu et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted use,

distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Feed remains the most important cost of Animal production
(Atteh, 2002; Kehinde er al, 2006). The need for feed
ingredients, which will reduce the cost of production, is the
basis for most new ingredients that are been brought to
limelight in livestock feed and production research. This is
because man and his livestock are in competition for basic
ingredients and such ingredients are not usually produced in
sufficient quantities locally (Oluyemi ez al., 1978; Omojola
and Adesehinwa, 2007). Therefore, availability of feed thus
becomes the key factor limiting poultry production. Broiler
feed is based primarily on cereal grains and vegetable protein
meal, which is supplied for meeting most of energy and
protein requirements in the poultry diet. Research into the use
of cheaper industrial by products and wastes at various levels
of dietary inclusion for poultry has therefore been intensified
in the last few years to determine their efficiency of utilization
in terms of growth and production (Longe and Adetola, 1983;
Adeniji and Balogun, 2002).

*Corresponding author: Oyeagu, C. E.,
Department of Animal Science, University of Nigeria, Nsukka,
Nigeria.

Bambara nut offal is a by-product of bambara nut milling
industry that contains 18.30% Crude Protein, 20% Crude fibre,
5.36% Ether extract, 41.64% Nitrogen-free extract, 10.2%
moisture and 16.74MJ of gross energy (Ani and Omeje,
2007). Bambara nut is widely cultivated in the Northern and
Southern States of Nigeria. The seeds were usually milled into
flour, processed and consumed as moi moi (Enwere, 1998).
Bambara nut offal has been used in the feeding of poultry and
rabbits (Ani and Okafor, 2004; Ani, 2006; Ani and Omeje,
2007). However, it’s uses in the feeding of monogastric
animals is limited by the presence of such anti-nutritional
factors (ANFs) as protease inhibitors, phytate, haemaglutinins,
tannins, cyanogenic glycosides and flatulence factors in the
raw been (Ensminger, 1996; Enwere, 1998; Tiago, 2012;
Hassan and Sultan, 2013). To improve the nutritional quality
and to provide effective utilization of legume grains for
poultry, it is essential that anti-nutritional factors be removed
or reduced (Akande and Fabiyi, 2010). Reduction of ANFs
can be realized in various ways, by heat treatment and
enzymatic degradation (Carsten, 2013). Hence, it is necessary
to establish processing technique(s) to ensure its optimal
utilization.
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Processing technique such as toasting (heat treatment) is a
means of improving the nutritional value and protein
digestibility of foods (Nergiz and Gokgoz, 2007;
Iyayi et al., 2008). Toasting is a method of feed processing
which involves adding about Skg bambara nut offal into a hot,
open cast-iron dry pan already set on fire. The bambara nut
offal were toasted at an approximate temperature of 100°C for
30mins, afterwards, the toasted bambara nut offal (TBO) were
sprayed to cool before usage. This improves protein quality by
inactivating anti-nutritional factors such as trypsin inhibitor
and haemagglutinins and by unfolding the protein structure,
thus making them more susceptible to attack by digestive
endogenous enzymes (Sathe et al., 1984; Akande and Fabiyi,
2010; Carsten, 2013). Besides anti-nutritional factors, another
limitation is its high fibre content (Ani, 2007). Poultry cannot
fully utilize high fibre diets because they lack the digestive
framework that can elaborately digest large amount of fibre. It
becomes necessary, therefore to incorporate exogenous
enzymes into their diets in order to enhance the breakdown of
the non-starch polysaccharides (NSPs) present in fibre.
Exogenous enzyme has been shown to reduce the viscosity of
gut content and improve the utilization of nutrients
(Acromovic, 2001; Khan et al, 2006; Carsten, 2013).
Therefore, a trial was conducted to study the effect of graded
levels of toasted bambara nut offal (TBO) with supplementary
enzyme on the performance and cost of broiler finisher birds.

MATERIALS AND METHODS

The study was conducted at the Poultry Unit of the
Department of Animal Science Teaching and Research Farm,
University of Nigeria, Nsukka. Toasted bambara nut offal and
other feed ingredients used in the study were procured from
Nsukka and Enugu in Enugu State, Nigeria.

Processing of Bambara nut offal

Bambara nut offal (BNO) used in the formulation of the
experimental diets was processed by toasting for 30 minutes at
100°C. The toasting involved adding about 5kg BNO in an
open cast-iron dry pan already set over fire. The BNO was
steadily stirred to prevent it from sticking to the pan and from
burning until it turned brownish and produced a sweet
smelling aromatic flavor (Udensi et al., 2004; Ani, 2006).

At this point, the toasted bambara nut offal was removed from
the cast-iron pan and sprayed out to cool before incorporating
it into the diets.

Animals and Management

The experiment was carried out in accordance with the
provisions of the Ethical Committee on the use of animals and
humans for biomedical research of the University of Nigeria,
Nsukka (2006).120 six-week old broiler birds were randomly
divided into eight groups of 15 birds each. The groups were
randomly assigned to eight diets containing 11.92-13.11MJ of
ME/Kg and 20.10-20.43% crude protein diets in a 2 x 4
factorial arrangement involving four levels (0,20,30 and 40 kg)
of toasted Bambara nut offal (TBO) and two enzyme levels
(0 and 0.02 kg). The gross composition (%) of the diets is
presented in Table 1. Each treatment was replicated three
times with five birds per replicate placed in 2.6m x 3m deep
litter pens of fresh wood shavings. Feed and water were
supplied ad libitum to the birds from 42 to 70 day of age. A
general flock prophylactic management strategy and routine
vaccinations were administered as and when due.

Measurement of growth parameters

At the beginning of the experiment, birds in each replicate
were weighed individually and subsequently on weekly basis.
Feed intake was determined daily by the weigh-back
technique. Feed conversion ratio was calculated from the data
on live weights and feed intakes as quantity (g) of feed
consumed per unit(g) weight gained over the same period
(Jabben et al., 2004). Protein efficiency ratio were also
calculated as weight gain (g) divided by protein consumed (g)
over the same period. feed consumed, revenue from a bird
produced, and gross profit) were also considered at the end of
the study.

Proximate and statistical analyses

Experimental diets were analyzed for their proximate
components according to the methods of AOAC (1990). Data
collected were subjected to analysis of variance (ANOVA) in
a completely randomized design(CRD) for 2 x 4 factorial
arrangement as outlined by Steel and Torrie (1980) using
Statistical Package for the Social Sciences (SPSS, 2003),
windows version 17.0.

Table 1. Ingredients and nutrient Composition of experimental diets (kg as fed basis)

TBO Level (kg) 0 20 30 40

Enzyme Level (kg) 0 0.02 0 0.02 0 0.02 0 0.02
Maize 53.0 53.0 33.0 33.00 23.0 23.0 13.0 13.0
Toasted bamabra nut offal 0.0 0.0 20.0 20.0 30.0 30.0 40.0 40.0
Groundnut cake 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0
Fish meal 1.50 1.50 0.5 0.5 0.4 0.4 0.2 0.2
Palm kernel cake 5.50 5.48 9.50 9.48 10.60 10.58 12.80 12.78
Soybean meal 10.00 10.00 7.00 7.00 6.00 6.00 4.00 4.00
Wheat offal 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00
Bone meal 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
Common salt 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
VMP 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Methioine 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Lysine 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Safizym 800 GB 0.00 0.02 0.00 0.02 0.0 0.02 0.00 0.02
Total (kg) 100 100 100 100 100 100 100 100
Calculated analysis crude protein (%) 20.10 20.10 20.09 20.09 20.41 20.41 20.43 20.43
Crude fibre (%) 4.28 4.28 7.72 7.72 9.66 9.66 10.99 10.99
Gross energy (MJ/kg) 11.92 11.92 12.51 12.51 12.80 12.80 13.11 13.11
Cost (M)/100kg 6853.5 6865.14 5427.5 5439.14 4821.3 4832.94 4128.9 4140.54
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Significantly, different means were separated using Duncan’s
New Multiple Range Test (Duncan, 1955) option of the
package. All measurements were taken between 8.00am and
12.00 noon. The cost implication (total feed consumed, cost of
total

RESULTS AND DISCUSSION

Table 2 shows the proximate composition of the experimental
diets while the effect of varying dietary levels of toasted
Bambara nut offal (TBO) with supplementary enzyme on the
performance of broiler finisher birds is presented in Table 3.

Performance of broiler finisher birds fed graded levels of
TBO with supplementary enzyme

Table 3 shows the effects of dietary toasted bambaranut (TBO)
offal and supplementary Enzyme on growth performance of
broiler finisher birds. There were significant (p<0.05)
Interactions between TBO and Enzyme levels on final body
weight (FBW), average daily feed intake (ADFI), average
daily weight gain (ADWG),average total weight gain
(ATWQG), feed conversion ratio (FCR), and protein efficiency
ratio (PER).

The increase in feed intake may be attributed to the fibrous
and bulky nature, coupled with the low nutrient (energy)
content of the TBO containing diets. This seems to corroborate
the report of pond et al., (1974) as cited by Ani et al. (2012)
that feed consumption and the quantity of feed required per kg
of gain in Pigs increased with increase in the dietary fibre.
They attributed such increase to the bulky nature and low total
digestible nutrients of the feed. However, the feed intake of
Birds that consumed Enzyme supplemented diets decreased
significantly (p<0.05). The observed decrease agrees with the
reported finding of Ranade and Rajmane, (1992),
Samarasinghe et al. (2000) and Ani and Omeje, (2007) that
Enzyme supplementation of poultry diets results in decrease in
feed intake.

This could be attributed to improved energy availability and
utilization for the growth of poultry (Aboosadi et al., 1996).
Animal therefore tend to consume less amount of feed
when their nutrients requirement has been met
(Richter et al, 1995). However, the results contradict the
findings of lessen ef al. (1996); Augelovicova and Michalik,
(1997), Daveby et al. (1998) and Alam et al. (2003).

Table 2. Proximate composition of broiler finisher diets

Proximate Parameters T, T, T; Ty Ts Ts T, Tg
Moisture (%) 14.10 14.11 14.55 14.57 14.70 14.71 14.98 15.00
Ash (%) 11.89 11.90 10.70 10.75 9.30 9.31 9.01 8.98
Oil (%) 0.80 0.80 0.98 1.00 1.14 1.15 1.75 1.80
Fibre (%) 4.28 4.28 7.72 7.72 9.66 9.66 10.99 10.99
Crude protein (%) 20.10 20.10  20.09 20.09 20.41 2041 20.43 2043
Gross energy (Mj/kg) 11.92 11.92 12.51 12.51 12.80  12.80 13.11 13.11

Table 3. Performance of Broiler Finisher Birds fed graded levels of Toasted Bambaranut Offal (TBO)
with Supplementary Enzyme

TBO Level (kg) 0 20 30 40 SEM
Enzyme Level (kg) 0.00 0.02 0.00 0.02 0.00 0.02 0.00 0.02

Treatment 1 2 3 4 5 6 7 8

Parameters

Av initial body wt (g) 1.96 1.87 1.68 1.77 1.52 1.65 1.67 1.68 0.5™
Av final body wt (kg) 3.2 3.26° 2.85%® 3.09°  2.01° 2.18™ 1.91° 2.00° 0.25
Av daily feed intake(g) 92.97  90.11°  100.01° 98.11°  147.40° 143.10° 156.40° 150.20™ 0.99
Av daily wt gain (g) 4620°  47.90°  41.02® 4530°  30.30®  34.40°  29.30b° 30.10b° 0.98
Av total wt gain (kg) 1.26" 1.39° 1.17° 1420 0.49° 0.53° 0.24¢ 0.32% 0.04
Feed conversion ratio 2.01% 1.88° 2.44¢ 221% 486" 4.16¢ 5.33¢ 5.00" 0.08
Protein efficiency ratio 1.49° 1.50° 1.40™ 146  1.08° 1.16° 1.06° 1.04 0.11

ab,c,d.e

Statistically, Birds fed the control diet (0 kg TBO, with or
without Enzyme) had the least ADFI. While Birds fed 40 kg
TBO (without Enzyme) had the highest ADFI. Birds fed 20 kg
TBO compete favourably with the control (0 kg level TBO)
diet and performed best when compared with diets containing
30 kg and 40 kg levels of TBO in all the parameters. Among
the diets containing TBO (20 kg, 30 kg and 40 kg level of
TBO) with or without Enzyme, 20 kg level TBO with Enzyme
was better (p<<0.05) than 30 kg and 40 kg level of TBO with or
without enzyme on final body weight, average daily weight
gain, total weight gain, feed conversion ratio and protein
efficiency ratio. The present study shows that, feed intake
increased with the increase in TBO levels. The present finding
contradicts earlier reports (Apata and Ojo, 2000; Ajaja et al.,
2003).

. Row means with different superscripts differ significantly at P <0.05. NS= Not Significant. SME= Standard error of the mean.

The observed average daily weight gain, total weight gain,
feed conversion ratio and protein efficiency ratio shows that
20 kg TBO inclusion level with supplementary Enzyme diet
were capable of supplying adequate nutrients for a growth
rate. This may have resulted from the activities of celluloses
and glycanases contained in the Enzyme which might have
caused a cleavage of Non-starch polysaccharides (NSPs) in
TBO into smaller polymers, thereby preventing the formation
of viscous digesta and enhancing nutrient digestibilities
(Choct et al., 1995; Isikwenu et al., 2012; Carsten, 2013;
Bruno, 2012). A similar improvement in broiler birds
had been reported (Agbede er al., 2002; Shakouri and
kermanshashi, 2004). Average daily weight gain, total weight
gain, feed conversion ratio and protein efficiency ratio
decreased with increasing TBO levels.
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A similar observation had earlier been reported (Apata and
Ojo, 2000). The depression in performance at the 30 kg and 40
kg TBO levels may be attributed to the anti-nutritional factors
(ANFs) presents in toasted bambaranut offal (Apata and
Qloghobo, 1994; Ensminger et al, 1996; Ani et al., 2012;
Tiago, 2012). Enzyme supplementation might improve broiler
performance by at least two mechanisms: improving feed
intake and nutrients digestibility. Both mechanism might be
induced, at least partially, by a reduction of the viscosity to
decreased retention time of digesta in the gut, and therefore
improving growth and feed conversion ratio (Lazaro et al.,
2003; Hajati et al., 2009; Caroline, 2012). Feed conversion
of broilers was better in Birds fed levels of TBO (0 kg, 20 kg,
30 kg and 40 kg) with Enzyme than levels of TBO (0 kg, 20
kg, 30 kg and 40 kg) without Enzyme. This finding is
supported by Scott ef al. (1997) and Alam et al. (2003). They
reported that feed conversion was increased due to better feed
utilization. Exogenous Enzyme compliments the digestive
Enzyme of poultry by hydrolyzing the non-starch
polysaccharides (NSPs) in cereals and vegetable proteins,
thereby decreasing gut viscosity, and thus improves nutrient
absorption (Broz et al., 1994; Zobell et al., 2000).

This may be due to the reduced total feed consumed recorded
for Birds fed 20 kg TBO with Enzyme when compared with
30 kg and 40 kg levels of TBO with or without Enzyme. This
is in line with earlier report from Ani and Omeje (2007).
Generally, cost of total feed consumed increased with increase
in TBO level. The observed increase may be attributed to the
increase in feed intake; poor feed conversion efficiency and
depressed weight gain of Birds that consume TBO contain
diets. However Enzyme supplementation of diets resulted in
reduced feed cost. This is in line with the reports of Ajaja
et al. (2003), Caroline, (2012) and Ani et al. (2012).

A saving of this magnitude on feed production will be of great
benefit to the farmer, since feed alone account for about 80 %
of the recurrent expenditure in poultry production
(Isikwenu et al., 2012). Revenue from a bird produced was
higher (p<0.05) on Birds fed 0 kg and 20 kg dietary levels of
TBO with supplementary Enzyme, indicating that 20 kg level
of TBO with Enzyme compete favourably with the control
diet (0 kg TBO with Enzyme). Birds fed 20 kg level of TBO
with Enzyme recorded the highest gross profit (GP) among all
the experimental diets in this study.

Table 4. Cost implication of feeding graded levels of Toasted Bambaranut Offal (TBO) with Supplementary Enzyme

TBO Level (kg) 0 20 30 40 SEM

Enzyme Level (kg) 0.00 0.02 0.00 0.02 0.00 0.02 0.00 0.02

Treatment 1 2 3 4 5 6 7 8

Parameters

Feed cost per kg (M) 68.54 68.65 54.28 54.39 48.21 48.33 4129 4141 -

Total body weight (kg) 1.26® 1.39* 1.17° 1.42° 0.49° 0.53¢ 0.24¢ 0.32%¢ 0.04

Total feed consumed (kg) 2.60° 2.52° 2.80° 2.75° 4.13% 4.01* 438" 4.21° 0.07

Broiler cost per kg (M) 550.00 550.00  550.00  550.00 550.00  550.00  550.00  550.00 -

Cost of total feed consumed (M) 178.20° 173.00°  152.00° 149.57°  199.11° 193.80 180.85° 174.34™  1.02

Revenue from a bird produced (M)

Gross profit () 693.00° 764.50°  643.50° 781.00°  269.50° 291.50°  132.00° 176.00°  5.08
514.80° 591.50  491.50" 631.43° 70.39°  97.70° 48.85°  1.66" 5.95

abede. R ow means with different superscripts differ significantly at P <0.05. SME= Standard error of the mean.

Feed Enzymes also have the ability to alter the bacterial
population by digesting the long chain carbohydrate molecules
utilized by some bacteria to colonize the tract, and this
increases the quantity of protein amino acid digested in the pre
caecal section of the tract (Bedford, 1997; Gunal and Yasar,
2004; Carsten, 2013).

Cost of feeding dietary levels of TBO with supplementary
enzyme to broiler finisher birds

Table 4 shows the cost implication of feeding graded levels of
toasted bambaranut (TBO) offal with supplementary Enzyme
to broiler finisher birds. There were significant (p<0.05)
differences between treatments in Total body weight (TBW),
Total feed consumed (TFC), Cost of total feed consumed
(CTFC), Revenue from a bird produced and gross profit (GP).
It was observed that the four (4) levels of TBO (0 kg, 20 kg 30
kg and 40 kg) with supplementary Enzyme experienced an
increase (p<0.05) in TBW and a reduced (p<0.05) TFC when
compared with TBO levels (0 kg, 20 kg, 30 kg and 40 kg)
without Enzyme. This may be attributed to an improved gut
viscosity and nutrient digestibility due to Enzyme supplement.
Isikwenu et al. (2012) and Carsten, (2013) also share the
same view. Cost of feed consumed was lower (p<0.05) on
Birds fed 20 kg TBO with Enzyme.

Finally, the economics of Enzyme supplementation with 20 kg
level of TBO generated more profit than that of control (0 kg
TBO with or without Enzyme) and other levels of TBO (30 kg
and 40 kg) with or without Enzyme. The economic data
clearly indicated that Enzyme supplementation is more
feasible and economical to obtain maximum profitability from
broiler production (Khan et al., 2006). The increased profit
(gross profit) for Enzyme supplementation to the TBO based
diet in this study agreed with the findings of Hosamani ez al.
(2001) and Rahman, ef al. (2005). They reported that profit
increased due to low total cost and faster growth rate of
broilers that was obtained by addition of an Enzyme.

Conclusion

It is evident from the result obtained in the present study that
Enzyme supplementation (Roxazyme G at 0.02 kg) to 20 kg
level of TBO based diet increased digestibility and can be used
to improve performance of broiler and economic viability.

REFERENCES

Aboosadi, J., Scaife, R., Murray, 1. and Bedford, M. 1996.
Effect of supplementation with cell wall degradation
enzymes on the growth performance of broiler chickens
fed diets containing rice bran. Brit. Poult. Sci., 37:
S41-S83.



938 Asian Journal of Science and Technology Vol. 6, Issue 01, pp.934-939, January, 2015

Acromovic, T. 2001. Commercial application of enzyme
technology for poultry production. World poultry science
Journal, 57:225-242.

Adeniji. A. A. and Balongun .0.0. 2002. Utilization of flavour
treated blood-rumen content mixture in the diets of laying
hens. Nig.J. Anim. prod. 2002, 29 (1):34-39.

Agbede J.O., Afaga K. and Aletor V.A., 2002. Influence of
Rozazyme G. supplementation on the utilization of
sorghum dust-based diets for broiler chicks. Proc.25th
Ann. Conf. Nig. Soc. For Anim. Prod (NSAP). March 17-
21,2002, Fed. Univ. of Tech. Akure, Nig. Pp. 105-108.

Ajaja K., Agbede J.O. and Aletor V.A. 2003. Influence of
Roxazyme G supplementation on utilitzation of wheat offal
or rice bran by broilers. Proc. Univ. Tech, Minna, Nigeria,
Pp.32-34.

Akande, K. E. and Fabiyi, E. F. 2010. Effect of processing
methods on some Antinutritional Factors in Legume Sees
for Poultry feeding. International Journal of Poultry
Science, 9 (10): 996 - 1001, 2010.

Alam, M.J., Howlider, M.A.R., Pramanik, M.A.H. and Haque,
M.A. 2003. Effect of Exogenous Enzyme in Diet on
Broiler Performance [International Journal of Poultry
Science, 2 (2): 168 - 173, 2003.

Ani, .A.O., Omeje, D.O. and Ugwuowo, L.C. 2012. Effects of
raw bambara nvt (voandzeia subterranean L) and apparent
nutrient retention in broiler Chickens. African journal of
Biotechnology Vol. 11(56), pp. 11991-11997, 12 July,
2012.

Ani, A. O. and Omeje, O.D. 2007. Response of broiler
finishers to graded levels of raw bambara nut (Vigna
subterranea (L) Verdc) waste and supplementary enzyme.
Tropical Journal of Animal Science, 2007 Vol. 10, Nos 1-
2.281-288.

Ani, A.O and Omeje, O.D. 2007. Effect of supplementation
with enzyme on growth performance of broiler chicks fed
diets containing raw bambara nut (voandzeia subterranean
L) waste. Proc. 32nd Ann. Conf.,, NSAP, March 18-21.
Uncial, Calabar, Nigeria pp 278-281.

Ani, A.O. 2006. Effect to toasted bambara groundnut
(voandzeia subterranean L) waste on haemotology, carcass
and organ characteristics of growing rabbits. Proc. 31st
Ann. Conf. of the Nigeria soc. For Anim. Prod. (NSAP).
Kano, Nigeria, pp341-345.

Ani, A.O. 2007. Effect of raw bambara groundnut (voandzeia
subterranean L) waste on performance of growing rabbits.
Agroscience J. Tropical Agric, Food Environ and
Extension, 6 (1): 89 - 97.

Ani, A.O. and Okafor, I.C. 2004. Nutritional evaluation of raw
bambara groundnut waste (Voandzeia subterranean L)
waste for weaner rabbits. Proc. 29th Ann. Conf. Nig. Soc.
for Anim. Production (NSAP), March 21st — 25th 2004,
Usman Danfodiyo Univ. Sokoto, Nigeria pp 183 — 186.

AOAC., 1990. Association of Official Analytical Chemists.
Official Methods of Analysis 15th ed. Washington,
D.C.p.1230.

Apata, D.F. and Ojo, V. 2000. Efficacy of the Trichodema
viride enzyme complex in broiler starters fed cowpea testa
based diets proc. 25th Ann. Conf. Nig. Soc. For Anim.
Prod. (NSAP), March 19th -23rd, 2000. Michael Okpara
Univ. Agric. Umudike, Nigeria pp.132-134.

Apata, D.F. and Qloghobo, A.D. 1994. Biochemical evaluation
of some Nigerian legume seeds. Food Chem., 49:33-38.

Atteh, J.O. 2002. Association of official analytical chemists.
Official method of analysis. 17th Edition Washington DC.

Augelovicova, M. and Michalik, I. 1997. A test of enzymatic
preparation in relation to performance and commercial
utilization of feeds in broiler chickens. Zivocisna-Vyroba,
42:175 - 180.

Bedford, M.R. 1997. Reduced viscosity of intestinal digesta
and enhanced nutrient digestibility in chickens given
exogenous enzymes. In: Enzymes in Poult. Swine
nutrition. IDRC Puplication p. 145.

Broz, J., Oldale, P. and Perrin-Voltz, A.H. 1994. Effect of
Trichordemer Viride enzyme complex on performance of
broiler chickens receiving pelleted diets. Arch. Geflugelk.
58: 182-185.

Caroline, J., (2012). Versatility of enzyme contributes in
reducing pig production costs. All About Feed
(international magazine on Animal Nutrition, Processing
and Feed Management). Enzyme special, September, 2012.
Pp 16-17. www.allaboutfeed.net.

Carsten, P. 2013. Reduction of anti-nutritional factors in (pre)
starter feed. All About Feed (international magazine on
Animal Nutrition, Processing and Feed Management).
Volume 21 - No 2 - 2013. Pp 25-27.
www.allaboutfeed.net.

Choct, M., Hughes, R.J., Trimble, R.P., Angkanaporn, K. and
Annison, G. 1995. Non-starch polysaccharide degrading
enzymes increase the performance of broiler chicken fed
wheat of low apparent metabolizable energy. Journal of
Nutrition. 125: 485-492.

Deveby, Y.D., Razdan, A. and Aman, P. 1998. Effect of
particle size supplementation of diets. British Journal of
Nutrition, 65: 120-130.

Doku, J.A. and Karikari, O.O.
Legume Bulletin, 31:20-27.
Duncan, D.B. 1955. New multiple range test. Biometrics,

11:1- 42.

Ensminger, M.E, Oldfied, J.E. and Heinemann, W.N. 1996.
Feeds and Nutrition. The Ensminger publishing Coy;
Clovis Califomia, USA PP. 324-366.

Enwere, N.J. 1998. Foods of Plant Origin. 301 pp (Afro-orbis
pub. Ltd. Nsukka Nigeria) FAO. 1997. Food and
Agriculture Organization. Production year Book 50:118-
122.

Gunal, M. and Yasar, S. 2004. Performance and some digesta
parameters of broiler chickens given low or high viscosity
wheat -based diets with or without enzyme
supplementation. Turk. J. Vet and Anim. Sci., 28:323-327.

Hajati, H., Rezael, M. and Sayyahzadeh, H. 2009. The Effects
of enzyme supplementation on performance, carcass
characteristics and some blood parameters of Broilers fed
on corn-soybean meal-wheat Diets. International journal
of poultry science, 8(12):1199-1205, 2009

Hassan, A. and Sultan, M. 2013. Low tannin Sorghum has
potential for poultry feed. All About Feed (international
magazine on Animal Nutrition, Processing and Feed
Management). Volume 21 — No 2 — 2013. Pp 30-31.
www.allaboutfeed.net.

Hosamani, S. V., shivakumar, M. C., Kulkarni, V. S. and
Harapanahailli, M. D. 2001. Effect of supplementing
dietary enzymes on the performance of broilers. Karnataka
Jjournal of Agricultural Sciences. 14: 1046-1048.

Isikwenu, J.O., Udeh, I. and Ifie, I. 2012. Haematological
Response, performance and Economic Analysis of

1981. Tropical Grasses.



939 Asian Journal of Science and Technology Vol. 6, Issue 01, pp.934-939, January, 2015

Cockerel chicks fed enzyme supplemented Brewer’s Dried
Grains Groundnut cake-based Diets. Pakistan journal of
nutrition, 11 (6): 541-546, 2012.

Iyayi, E. A., Kluth, H. and Rodehutscord, M. 2008. Effect of
heat treatment on anti-nutrients and precaecal crude protein
digestibility in broilers of four tropical seeds. Int. J. Food
Sci. Tech., 43: 610-616.

Jabeen, S., Salim, M. and Akhta, P. 2004. Feed Conversion
Ratio on Major Carp Cirrhinu iuriga/a Fingerlings fed
cotton seed meal. Fish meal and Barley. Pak. Vet. J., 24(1)
Retrieved 19/11/2008 from http//pvj.corn pk pdf-files-
24 1/42-45.pdf.

Kehinde, A.S., Babatunde.J.O., Ayoola. O.A. and Temowo,
0.0. 2006. Effect of different levels of protein on the
growth performance characteristics of broiler chicks. Proc.
31st Ann. Conference. Nig. Soc. For Anim. Prod., (NSAP),
March 12th -15th Bayero University, Kano: 235-237.

Khan, S.H., Sardar, R. and Siddique, B. 2006. Influence of
Enzymes on Performance of Broilers fed sunflower-corn
Based Diets. Pakistan Vet. J., 2006, 26 (3): 109 - 114.

Lazaro, R. M., Garcia, P., Medel. and Mateos, G.G. 2003.
Influence of enzyme and performance and digestive
parameters of broilers fed rye-based diets. Poultry science,
82: 132-140.

Lessen, S., Caston, L. J. and Yunblut, D. 1996. Adding
Roxazym to wheat diets of chicken turkey broilers. Journal
of Poult. Res., 5: 167-172.

Longe, O.G. and Adetola, J.A. 1983. Metabolizable energy
values of some agricultural waste and industrial by-
productsfor layers and the effect of these ingredients on gut
dimensions. J. Animal Prod. Res., 3 (1):1-3.

Nergiz, C. and Gokgoz, E. 2007. Effects of traditional cooking
methods on some anti-nutrients and in vitro protein
digestibility of dry bean varieties (Phaseolus vulgaricus L)
grown in turkey. Int. J. Food sci. Tech., 42 (7): 868-873.

Oluyemi, J. A., Arafa, A. S. and Haems, H. 1978. Influence of
sand and grit on performance of turkey poult fed on diets
containing different concentrations of protein. British
poultry science, 19:105-109.

Omojola, A. B. and Adesehinwa, A. O. K. 2007. Performance
and carcass Characteristics of Broiler Chickens fed diets
supplemented with graded levels of Roxazyme G.
International Journal of poultry Science, 6 (5): 335-339,
2007.

Pond, W.G., Lowrey, R.S. and Manner, J.H. 1974. Effects of
crude fibre level on ration digestibility and performance in
growing finishing swin. J. Anim. Sci., 21:692-699.

Rahman, M. M., Mollah, M. B. R., Islam, F. B. and Howlider,
M. A. R. 2005. Effect of enzyme supplementation to
parboiled rice polish based diet on broiler performance.
Livestock research for Rural Development 17 (4) 2005.

Ranade, A. B. and Rajmane, B. V. 1992. Effect of enzyme
feed supplement on commercial broilers. Proc. 9™ World
poultry Congress, Amsterdam, Netherlands. WPSA, pp.
485-487.

Richter, G, Lemser, A. and Muller, A. 1995. Is enzyme
feeding beneficial in broiler feeding? Lohnt sich der
Einsatz von Enzyme Broilemast Muhle+Michfutter
technik. 131 (39):546-547. In: poult. Abst. 21:5.

Samarasinghe, K., Messikommer, R. and Wenk, C. 2000.
Activity of supplementation enzyme and their effect on
nutrient utilitzation and growth performance of growing
chickens as affected by pelleting temperature. Arch. Anim.
Nutria., 53:45-58.

Sathe, S. K., Deshpande, S. S. and Salunkhe, D. K. 1984. Dry
beans of phaseolus: A review: Part 1. Chemical
composition: Proteins. CRC, Crit. Rev. Food Sci. Nutr., 20:
1-46.

Scott, T. A., Swift, M. L. and Bedford, M. R. 1997. The
influence of feed milling enzyme supplementation and
nutrient regimen on broiler chick performance. J. Appl.
Poult. Res., 6:391-202.

Shakouri, M.D, and Kermanshashi, H. 2004. Effect of enzyme
supplementation in wheat and trickle based diets on broiler
performance. In :proceedings of the annual conference of
the British society of Animal science, Univ. York, York,
UK, 5-7 April, 2004 p. 273.

SPSS. 2003. Statistical Package for Social Sciences, Windows
Version 8. SPSS Inc. USA.

Steel, R.G.D. and Torrie, J.H. 1980. Principles and procedures
of statistics. A biometric approach (2nd ed). McGraw-Hill
Publishers, New York.

Tiago, S. 2012. Phytate as an anti-nutrient for poultry and
swine. All About Feed (international magazine on Animal
Nutrition, Processing and Feed Management). Enzyme
special, September, 2012. Pp 4-5. www.allaboutfeed.net.

Udensi, E.A., Onwuka G.I. and Okoli.E.G. 2004. Effect of
processing on the levels of some antinutritional factors in
Mucuna utilis. Plant products Research J., 8(1):1-6.

Zobell, B.1., Chock, M. and Freed, R.D. 2000. Inhibition of
nutrient digestion by wheat Pentosans. Br. J. Nutr., 67:123-
132.

steskeoskoskoskockok



