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ARSTRACY

A ExDRIeat Was conducted wang 120 day ol Mabibard Brofer B W evataate the eftects of
\m,i.".\.!‘.m fermentation and fyle treatient of Iaiesy feaet s el o The pedonmane e of
Aacher Broderd. Four treatiment diets designatex! Ty, Ty Ty ad Ty wetie companinded with
peoresemting e andeoby aby fermentad and e treatedd Delonin seed e, yorpireneits %
antreated raw Detonn sead meal, whide Ty and Tyoeprosent v and PR anaeobicalty fetmented
and hle treated Datonix e meal espedtively, Expetimental design tsed was the completely
candomizad desion. Results showaed that the treatiments At ol signiticanthy (e 0%) atfect By
welaht and feed coaversion (at it sk antly (P~0.0%) aftected fead intake and bty wetofd
aain Dry matter, Crude b and ash digestibdity were not sigiificantly aftected (p o 0.04%), white
e protein, ether extract andd Narogen Free Uxtract digestiility were afte ted (e 0OR) by the
peatment diets. The ncusion of anaerobi ally fermented andd yle treatedd Py st seed mwal
i the diet atfected (p« 0.05) the head, crop, Intestine andd the fungs, whille the neck, glezant, heat,
kedney, liver, tigh, drumstick, gk hreast and wing were not affected (p=0.0%) sgaificantly 1t
was concludad that anaeobic fermentation folfowed by tyle tieatiant of tbney ey keed ineal
makes it Suitabe for use a4 A substitite fot groundnut cake in (nisher brode diet,

Keywordss Doknn sead maal, finteher broters, Ivle teatinent, anasroble fermeatation
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INTRODUCTION

Research offort in Nigena as in othee developing cotntiies ts being focused on alternative souices
of feed ingraddients This 15 @ fall out OF the iIncdase in poputation growth, dectine iy the prodoithon
of praing {cereals and legumes) the major sovice of energy and pwateln, competition tetween
vestock, man and the industey as well as an increase I the produc Lion OF hvestock particutanty
poultry, Poultryy here efers o the domestic foad, turkay, duck, geese and guinea Towl, Plgeon,
partidge, ostriich and other game Bieds which according o Babatunde (1980) hold the key o
overcoming the protein insutticiency foherent i the poputation. This 15 because of thed shott
gestation period (Atxdutiahi @ 2%, 2002), making it possible for thent B tum over feed into usetul
a8 and meat within a relatively shart time. Rewing these bikds 1o martket welpht Bowever has
bocome 3 major constraint due to the escalating cost of conventianal fesdstnft 10 has bean
reported that feed cost alone account for 70 80% of the tolal cost of prodicing table biriks
(Akingmutin, 2000).

1L i an effort W yeduce the cost of fearing poutlty binds that research s belng focted on pon

conventional feed resources. The patential of theyse non-conventional ngradients les i thel
compacabla nuliient compositan, ease of collection and  relative heapness, Mol of thein
particutarly those of tegume origlin however newd to be processed as theie seds often contain anti

nutritional factors such as tecting (Checke and Shull, 198%; Liens 1989 and ather anti nitdenta
(lyayl and Egharevba, 1998; Tmivla et of, 2003). &

The use of raw legumes in the diets of animals as sale protetn soure has heen repoited to fead to
sgndicant reduction in pirformances and other undestrabile phystological alterations (Carew ef &/,
J003). Hence the need 1o process ther before wse as anhinal feeds bt Mo (oo s i tropical
and sub-tiopical deciduous Nowering plant, commmenly known as flame of the forest. 1L grows
extensively all over Nigeda, where € 15 used mostly for orpamental parpose, 1y flowess when in
weason are a delight to behold, Our interest haweve {2 on the seeds cantained i elongated pods
and arpanoed fengtinive (Keay, 1989). Athough of moderately high N coatedt (Grant ef ¢/, 1901)
and widely avaitable, they are not utdeed ay fecdstut?, Thei telative abundance and gh N conteat
igrited the iterest of the authors

This work Dierefre was cardiad out 1o evaluate the elfects of adseeoblc fermentation aid ke
treatment of Defoii seed moal on the pedupnance Of finicher Dot
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Egena et al.: Effects of Delonix regia seed meal on performance of finisher broiers
MATERIALS AND METHODS

Location of study: The study was carried out at the poulitry vait of the Department of Animal
Production, School of Agriculture and Agricultural Technology of the Federal University of
Technology, Minna, Niger state, Nigeria, Minna is situated on longitude 6" 33’ east and latitude 9"
45" north of the equator. Minna experiences two distinct seasons (dry and wet) with an annual

- predipitation varying from 1,100-1,600mm and a mean temperature of 36.5" C between March and

June and 21° C between December and January.

Processing of Delonix regia and experimental diets: De/on/x seeds were collected during the
dry season, within and arbund Minna environment. Some portion of the collected seeds was
anaerobically fermented and then treated with lyle solution using an adaptation of the method
described by Annongu et a/. (2004). This involved milling the seeds in a hammer mill with sieve
size of 3 mm. The milled seeds were then soaked in a given quantity of tap water for 7 days after
which the dough was removed and packed in double layered polythefie bags and tied to exclude
air. It was then placed in a drum, covered to make it air-tight, and left to ferment for another 7
days.

After this, the dough was soaked in lyle solution (constituted by dissolving 20 Kg of ash in 100 liters
of water) for 2 days. It was then strained, sun-dried and stored until further use as anaernbically
fermented and lyle treated Delorux seed meal (AFLTDSM). Some quantity of the collected seeds
was lefl untreated. This was sun-dried and milled using the same hammer mill and stored until
further use as untreated raw Delonixseed meal (URDSM).

Four broiler finisher diets were formulated using Delonix seed meal (Table 1) and fed to the birds
at the finisher phase. The formulated diets were: T; = 0% inclusion of Delonix seed meal (control);
T, = 5% inclusion of URDSM; Tz = 5% inclusion of AFLTDSM; T, = 7.5% inclusion of AFLTDSM.
The diets were formulated to be isonitrogenous and isocaloric to meet the protein and energy
requirements of finisher broilers.

Table 1: Composition of experimental diets

1 Diets
Ingredients Ty T, T, T4
Maizé 56.70" 56.70 T BENY . ah.0
GNC 26.70 21.70 21.70 21.70
URDSM 0.00 5.00 0.00 0.00
AFLTDSM 0.00 0.00 5.00 7.50
Maize bran 6.00 5.00 5.00 5.00
Fish meal 4.00 5.00 5.00 5.00
Bone meal 0.80 0.80 0.80 0.80
Limestone 1.00 1.00 1.00 1.00
Palm ol 4.00 4.00 4.00 4.00
Sait 0.25 0.25 0.25 0.25
Lysine 0.10 0.10 0.10 0.10
Methionine 0.10 0.10 0.10 0.10
Premix* 0.25 0.25 0.25 “" 025
Total 100.00 100.00 100.00 100.00
%CP 20.00 20.00 20.00 20.00
ME (Kcal/Kg) 3200.00 3132.00 3129.00 3003.00
Chamital compasition (7o) . 2 g
DM 81.30 $4.20 85.70 85.20
CP 20.60 20.00 19.90 19.70
(ug 5.50 5.00 4.00 6.00
EE 19.60 23.30 22.00 2435
Ash 4.40 4.96 6,40 4:92
NFE 31.80 30.74 33.40 33.23

€V of premix containa: Viamin A (10000000 ), Vitamin .Bﬁﬂm i), Vitamin E (12000
iu), Vitamin X (2 i), Thiamine B (1.5g), Riboflavin B, {5 g}, Pyriboflavin B (1.50), Vitamin Bz {10
mg), Biotin {20 mg), Niacin (15 g), pantothenic acd {5.9), Folic aad (0.6 g), Manganese {75g},
Zinc (50 @), Iron (25 g), Copper, lodine (1 q),
Choline chionde (150 g).

233

Sejenium (100 mg), Cobalt (300 mg), BHT {125 g},



Egena et al.: Eflects of Delonix regla seed meal on performance of fber becalers,
L

Experimental birds and their management: A total of 120 day old Hubbard bioder bieds vere
acquired and wsed for the experiment, The birds on artival were fandomly detobated into four
treatment groups of three eplicates representing thidly buds/treatment and Len birebs/regticate
The poultry house was washed and disinfected before the arrival of the birds, The bitds wete
housed in pans covered with wood shavings as Iitter material and heated electrically throughout the
experimental period with 100 watt bulbs, Supplemental heat was provided from charcoal drusns,
The birds were fed and watered ad hbitum. They were also vactinated againet Hewcatle and
Gumboro diseases, the common poultry diseases in the study area Vitalpte™ was given as anli
siress whenever operations such as vaccination and weighing were carnod out. A coe cidiostat way
also administered weekly through waler as a preventive measure, Other routine management
practices viere also observed, The birds were raised on standard commercial broiler starter diet for
the first four weeks before they were changed to the treatment diets,

Chemical analysis: The nutrient content of the diets, prommate composition of the raw umtreated
and processed Delonix regia seed meals were determined according to the procedure of AOMC
(1990). Cynogenic content, tannins and trypsin inhibitor activity (TIA) were analyzed by medifying
the procedure of AOAC (1984). Phytic acid was determined by the method of Latta and Eskin
(1980).

Digestibility trial: A digesubility trial was conducted according 1o the method adopted by
Annongu et al. (2004) in order to ascertain the level of nutrient utiization by the birds. The
parameters determined were dry matter (DM), crude protein (CP), crude fiber (CF), ether extract
(EE). ash and Nitrogen free extract (NFE).

Statistical analysis: All data collected were subjected to one-way analyses of variance (ANOVA)
using SPSS (2001). Where statistical differences were observed, Means were separated using
Duncan Multiple Range Test (Duncan, 1955).

RESULTS AND DISCUSSION

The results of the quantitative delermination of phytic acid, tannin, cyanide and trypsin infibition
activity (TIA) in raw and processed Delonix regla seed meal (Table 7) revealed that processing teirf
to decrease in phytic add, cyanide and TIA. Tannin was howiever clevated, Tannins are reported to
have adverse effects as they in part act as trypsin inhibitors due to their high biological activity
(Belitz and Weder, 1990). A result of such biological activity is sedurtion in feed intake (Bate-smith,
1981). Tannins also fornt complex hinkages with protein, with the attendant problern of loss of
protein and amino acid resulting in poor growth {Akinmulim, 2006).

Table 2: Effect of anaerobic fermentation and lyle treatment on ant:
nutritional factors in Delonix seed maal

Parameters URDSM T ALTOSM
Phytic aaid (mg/100g) 503.10 23650
(% decrease in phytic acid) e 52.59
Cyanide (mg/100g) 18.07 11.75
(% decrease in cyanide) e 18.37
TIA (mg/g) 36.85 19.42
{% decrease in TIA) oo 47.30
Tannin (a/Kg) 22.64 28.1)
(% increase in tannin) s 24.16

Cyanide content was reduced as a result of anaerobic fermentation and ble treatment of the seeds.
The lower value of cyanide 1 the processed Delonix regia seed meal inplies that less methwonine
may be nesded for detoxification when used to formulate ration. Lnvier cyanide level will aliow for
better growth (Aletor and Fasuyl, 1997).

Anaeiobic fermentation followed by lyle treatment equally led (o a reduced TIA. A reduction in
inhibition of trypsin enzyme means that protein digestion wili not be seriously hampered or
impaired when the processed Delonne regis seed meal 6 fed 0 broilers. Alinmutim (2006) is of the
opinian that where TIA is reduced, the problem of pancreatic hypertrophy due to trypsin inhibition
may be avoided. :

The reduction in phytic acid following processing is a positive occunence, This is because
phosphorus tomponent of the diets formulated using Defonix ragia s2ed meal will be gvailable for
usage by the birds, Phosphorus plays 2 very important role in sefies of ochemical veactions iri the
boidy (Cromwall, 1983) particularly those related 1o energy mobilization and psage,

234



I.: v 2, i 3y
Egena et a Effects of Deloaix regia seed meal on performance of fimsher brotlers

wﬁazie';:],]: "c;:\dmp;;;::mv O_f the raw untreated and anaerobicaly fermented and lyle treated
e e ey an& Y as nre_ﬂcnted in table 3. While dry matter, crude protein crude fiber
ether‘;P ]. s ?.,‘lwe.re reduced as a result of processing, the nitrogen free extr,art level wa;
InCres & ‘\ W  Increase confers a higher energy value to the feed stuff. The reduction in the level
of crude protein, crude fiber, ether extract and ash might be as a result of the see ‘mg out of these
nutrients due to the prolonged period of soaking of the milled Delonix regia seedq'p ‘

Table 3: Proximate composition of Defonix seed meal ()

Y 2NN TS == .

Parameters . TOSM
Dry matter g jzgsgo AFL%D%%!ﬁ_‘
Crude protein 18.40 ' 18. 10
Crude fiber 17.00 £1.00
Ether extract 9.50 A7‘50
Ash 8.60 360
_Nitrogen free extract 34.40 46.93

Table 4 sgowed the performance of broilers fed anaerobically fermented and lyle treated Defonix
regia §ﬁec meal. It showed that feed consumption, body weight gain and feed conversion ratio
were a Jlgmﬁcanlly (p<0.05) affected. Feed intake was increased in birds fed Delonix regia seed
meal based diets compared to those fed the control diet. Body weight gain also followed the same
trend resul}mq_ in better final body weights for birds fed the anaerobically fermented and lyle
treated Dc,onu" regia seed meal. Bogart and Taylor (1983) reported that growth is a function of
feeq consumption and that weight gain is positively related to feed consumed over that needed for
maintenance purposes. %

Table 4: Performance of finisher broilers fed Delonixseed meal based diets

P N
Parameters 1 T N Lo, Ty StDEV
Tnitial body weight (9) 312.86 326.50 co . e TRE
Av. Body weiaht (q) 1506.90 1543.50 1595.70 1545.43 376.46ns
Av. Feed intake (g) 740.10 920.80 946.00  940.70 171127
Body weiaght gain (g/week) 210.08 282.93 308.55  308.03 96.80*
Feed conversion ratio 4.12 3.04 3.68 3.23 1.50*
Prolein efficiency ralio 1.38 1.74 1.50 1.66
Energy efficiency 9.35 7.95 892 __ 7.86

rved for birds fed Delonix regia seed meal based diels is an

l indication that broilers can tolerate the anti-nutrients present in the seed meal including the raw

. untueated meal. The final body weights obtained in this study is however lower that that reported
' by Yusuf et al. (2004), when they fed toasted flamboyant seed meal 1o broilers. This might be due
to the different breed of birds used in the two studies.

Table § showed the degree of nutrient utilization by broilers fed anaerobically fermented and lyle -

treated Defonix regia seed meal. All the nutrient components were well digested by the birds.

The higher final body weights abse

_Tabie 5: Apparent ! nummmstummypmwpmimwmgeg.mmmwm

Diets £

Lers {3 T Ta T RS L M e
%ﬁ;ﬁ-r 75.32° 81.00° 82.50° 76.50" 3.79* : |
Crude protein 79.80° 91.39" g8.65"  87.39" 5.08* |
Crude fiber g5.13 92.81 92.80 85.17 5.47ns 4
Ether extract 62.23¢ 82.06" 7712  71.50° 8.15*
Ash 75.01" 76.38" 82.41° 83.32"h 4.79*
_Nitrogen free & extract 68.50° _ 82.50° 81.00' _7550° 6.31* e J A0 S

use the birds were older and being older, were betier able to tolerate the lest
material and its high fiber content. The fact that better nutrient digestitility was recorded for birds
fed Delonix regia ceed meal based diets signify that it can be.used to upplace groundnut cake in
proiters diets. The high digestibility coefficients observed for birds fed diets 3 and 4 compared to

those fed the control diet is an indication that processit ‘ ;
thelr digesubility by broilers. The imprdvement Obsen ed in crude piotein d
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an

of the inactivation of TIA. TIA is reported to delay protemn digest

aerabically fermented and lyle treated Delonix regia seed meal based diels might be as
ion (Sathvamoorthy e/ af., 1981;

a result

Norton ef @/, 1985). This is achieved by inhibiting trypsin and chymotrypsin activities and by
forming an enzyme-inhibitor complex (Gallagher and Schneeman, 1986) Such a complex will most
ikely impair protein digestion and hence the efficiency of protein metaholism and absorption into

the body.

Tables 6a and 6b showed the effects of feeding Delonix redia seed meal following anaerobic
fermentation and lyle treatment on the internal organs and cut-up pails of the birds. The crop and
junas were significantly increased (p<0.05) in birds fed the treated meals. The increase in the

weight of the crop might be due to expansion since these birds were observed to

have consumed

more than those fed the control diet. The head was significantly increased (p<0.05) as a result of

the substitution of aroundnut cake with the treated Delonix seed meal. The head how

economic portion of the carcass as it ranks very low with consumers.

ever is not an

Table 6a: Effect of feeding anaerobically fermented and lyle treated Delonix seed

“meal on internal organs of finisher broilers (% of live weight)

_Parameters i = 2 h T, T . . OBV
Crop 1.057 3.01° 236" 1.94° 1.67¢
Gizzard 5.01 3.64 6.08 4.01 1.90ns
Intestine 8.44° 6.14° 6.95" 6.26" 1.28%
Heart 0.47 0.53 0.54 0.43 0.11ns
Lung 0.50" 0.54" 0.62" 0.60" 0.14*
Kidney 0.19 0.15 0.17 0.18 0.06ns
Liver 2.16 1.98 2.23 190  032ns

Table 6b: Effect of feeding anaerobically fermented and lyle treated Delonix seed

meal on cut-up parts of finisher broilers (% of live weight

IR

Parameters Ty T T; T o SHICY.
Head 280 250 .05 225 0.97*
Neck 5.80 6.19 8.95 5.63 2.43ns
Thigh 10.05 11.54 11.45 11.03 2.91ns
Drumstick 10.35 9.76 9.95 9.79 1.87ns
Back 10.51 11.44 10.78 10.42 31%ns
Breast 14.84 11.71 15.99 14.40 1.920s

_Wing 12.37 11.48 12.02 11.09 4508
CONCLUSION

From these results it was concluded that anaerobic fermentation followed by lyle treatment of
Delonix regia seed meal makes it suitable for use as a substitute for groundnut cake in finisher

broiler diet.
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