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This study was conducted to investigate the response of broiler chickens to diets containing breadfruit meal

(BFM). Two hundred and fifty-six (,/0) day-old unsexed Anak ,*** broiler chicks were randomly allotted

to the eight dietary treatments consisting of four replicates of eight chicks each. The experimental layout was

a ,�. factorial arrangement with two types of breadfruit meal (raw and cooked breadfruit meal) and four

levels (*, +*, ,*, -*�) of each BFM (Table ,). The diets were balanced for energy and crude protein. Cooking

of the BFM increased (P�*.*/) daily weight gain of birds while it decreased (P�*.*/) with increase in

inclusion level of BFM. The interaction between processing and inclusion levels of BFM was significant (P�
*.*/) for daily weight gain, feed/gain and protein e$ciency ratio. Crude fibre (CF), ash and nitrogen free

extract (NFE) digestibility reduced (P�*.*/) in cooked BFM diets while inclusion of BFM increased the NFE

digestibility and reduced ash digestibility. Processing of BFM had no e#ect (P�*.*/) on the measured serum

metabolites except serum glutamate pyruvate transaminase (SGPT) which was reduced (P�*.*/) with

processing of BFM. Uric acid decreased (P�*.*/) while globulin increased (P�*.*/) with increased inclusion

level of BFM. Relative weights of breast muscle, drumstick and thigh were higher in birds fed cooked BFM.

Total cost of feed consumed per bird and cost of feed per kg weight gain decreased (P�*.*/) in the BFM diets.

Total cost of feed consumed per bird was higher (P�*.*/) in cooked BFM but the cost of feed per kg weight

gain decreased (P�*.*/) in the cooked BFM.
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Introduction

Livestock species require dietary source of energy,

protein, minerals, and vitamins. Of all nutrients,

energy is quantitatively the most important item in

livestock rations especially poultry rations and all

feeding standard are based on energy needs (Tewe,

+322). The need for energy varies from one envi-

ronment to another and the requirement set the base

for qualitative nutrients for the birds. In e#ect,

energy sources constitute between -/�0*� of fi-

nished feeds for di#erent classes of livestock. The

higher values are encountered in balanced rations

for monogastric animals. Breadfruit (Artocarpus

altilis) grows wild in southern parts of Nigeria

(Achinewhu, +32,) and it is a tropical fruit-bearing

tree, which store mainly carbohydrates on its fruit.

Breadfruit pulp is made into various dishes that are

relished by man but the consuming population is few

and the bulk of the produce is consequently wasted.

The crop fruits all the year round with its main

season being May-August in Nigeria.

Ravindran and Sivakanesan (+33/), Cochelim

(+321) and Udoh (+32+) reported that breadfruit
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could be processed into meal suitable for poultry.

Quijano and Arango (+313) reported that the poten-

tial industrial uses of the breadfruit have not been

su$ciently investigated other than attempt aimed at

determining its chemical composition. There were

no readily available information on the energy po-

tential of breadfruit for broiler chickens.

Worrell and Carrington (+331) reported that

breadfruit is as good nutritionally as tubers and root

crops. It is in some cases superior especially in terms

of mineral and vitamin content. The crude protein

value of +3.30� was reported by Quijano and

Arango (+313). Oladunjoye et al. (,**.) have

shown that bread fruit contains 20.,1� DM ;

+,.32� CP ; ..,,� CF ; -.3.� ash and -21*.-*
kcal/kg gross energy. Traces of anti-nutritional

factors like oxalate, tannin and phytate have been

detected in breadfruit (Oladunjoye et al., ,**.).

Some of these compounds provide agronomic ad-

vantages such as protecting the seed/fruit against

attack by insects, birds and against pre-harvest

germination. It is also likely that they protect the

plant against diseases caused by fungi, bacteria and

viruses. But they invariably interfere with the di-

gestibility, absorption and utilization of nutrients

(Bullard et al., +32* ; Harris and Burns, +31-).

However, there is dearth of information on the

suitability of breadfruit as a source of energy in

poultry diets. The present research e#ort is an

attempt to explore the use of the fruit as energy

source for feeding broiler chickens.

Materials and Methods

Experimental Site

The study was conducted at the poultry unit of

the Teaching and Research Farm, University of

Agriculture, Abeokuta, Nigeria. The farm is 1.0 m

above sea level and falls within latitude 1�+/�N and

longitude -�,+�E. It receives a mean precipitation

of +,*-2 mm with a mean annual temperature of

-..1� and relative humidity of 2,� throughout the

year.

Processing of Test Ingredient

The test ingredient, breadfruit was purchased

from a farm in Ile-Ife, Nigeria. The fruits were

washed thoroughly and sliced. They were divided

into two parts. A part was parboiled (+**� for -
minutes) and sun dried while the second part was

sun dried raw. The drying took +* days under

intense sunshine. The dried samples were milled and

packaged and later used along with other feed ingre-

dients to compound the experimental diets.

Animals and their Management

Two hundred and fifty-six (,/0) unsexed day-old

Anak ,*** broiler chicks obtained from a commer-

cial hatchery were used. They were randomly

allotted to the eight dietary treatments consisting of

four replicates of eight chicks each. Feed and water

were supplied ad libitum. The birds were reared on

deep litter house with wood shavings as litter.

Dietary Treatments

The experimental layout was a ,�. factorial ar-

rangement with two types of breadfruit meal (raw

and cooked breadfruit meal) and four levels (*, +*,

,*, -*�) of each BFM (Table ,). The diets were

balanced for energy and crude protein. A straight

diet was used in this experiment for both the starter

and finisher phases of the broiler birds.

Chemical Analysis

Feed, test ingredient and droppings samples were

dried at 0*� for ,. h and milled (+ mm screen)

before analyses and all analyses were performed on

dried samples, except for nitrogen (N) of droppings

which was determined in fresh samples. Dry matter

(DM), ash, CP (N�0.,/), ether extract (EE) and

crude fibre (CF) were determined on dry samples

according to the methods of A.O.A.C. (,***).

Gross energy (GE) was determined using an adia-

batic bomb calorimeter. All analyses were perform-

ed in triplicate and are presented on a DM basis.

Data Collection

Feed intake and body weight of birds were meas-

ured weekly. A record of mortality was kept as it

occurred. At the /0th day of the experiment, blood

samples (- ml) were collected from each of the 2
birds per treatment randomly selected and slaugh-

tered by cervical dislocation for carcass analysis.

The blood samples were thereafter analyzed for

serum total protein, albumin, globulin, creatinine,

cholesterol, urea, serum glutamate oxaloacetate

transaminase (SGOT) and serum glutamate py-

rurate transaminase (SGPT) levels. The serum

biochemical indices were carried out using routine

standard clinical chemistry procedures (Olorede et

al., +330 ; Onifade et al., +333). Birds for carcass

analysis were defeathered after scalding in warm

water (Oluyemi and Roberts, ,***). They were

then cut into retail parts and weighed. Weights of
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parts were expressed as percentage of the live

weight.

Statistical Analysis

All data were subjected to analysis of variance

using ,�. factorial arrangements in a completely

randomized design. Duncan’s Multiple Range Test

was used to separate significant di#erences among

the means. All the analyses were carried out using

Minitab Analytical Computer Package (Minitab

Inc., +33+).

Results and Discussion

Chemical Composition of Breadfruits

The chemical composition of unpeeled raw bread-

fruits (URBF) and unpeeled cooked breadfruit

(UCBF) are shown in Table +. The gross energy of

+0./.�+0.22 MJ/kg and crude protein of +1.1-�
+2.,0� obtained for breadfruit used in this study

confirmed that the feedstu# is a good source of

dietary energy. The gross energy of breadfruit meal

in this study is very close to the value of +1.00 MJ/

kg reported by Ravindran and Sivakanesan (+33/).

The gross energy of breadfruit meal is close to that

of maize-a universal energy feed resource for poul-

try.

Trace of oxalate, phytic acid and tannin were

found in the breadfruit used. The oxalate contents

ranged between ,.+�+*�0 and ..*�+*�0 which are

lower than -3 mg/kg reported for maize (Ravindran

et al., +330).The tannin level ranged between 0.*�
+*�/ and 0.3�+*�/ percent ; which are lower than

*./� found to depress growth in chicks (Chang and

Fuller, +30.). The phytic acid was between *.03
and +.*3�, this level is considered to be high and to

have e#ect on feed utilization of birds (Ologhobo

and Fetuga, +32,).

Growth Performance and Apparent Nutrient Utiliza-

tion

The growth performance of the birds is shown in

Table -. There was an increase (P�*.*/) daily

Table +. Analysis (percent DM) of breadfruit meal

URBF+ UCBF

Dry matter

Crude protein

Crude fibre

Ether extract

Ash

Nitrogen free extract

Gross energy (MJ/kg)

Oxalate (�+*�0)

Phytic acid

Tannin (�+*/)

23421
+24,0
+4-.
,421
,4*1

0/4--
+04/.
.4**
+4*3
043*

234/1
+141-
,431
0431
-431

/143-
+0422
,4+*
*403
04**

+ URBF�Unpeeled raw breadfruit meal ; UCBF�Unpeeled cook-

ed breadfruit meal.

Table ,. Composition of the experimental diets (percent)

Ingredient and analysis
Unpeeled raw breadfruit meal Unpeeled cooked breadfruit meal

*� +*� ,*� -*� *� +*� ,*� -*�

Maize

Breadfruit meal

Full-fat soybean

Wheat o#al

Blood meal

Fish meal

Bone meal

Oyster shell

Salt

Premix+

.14/
�

,/4**
+/4**
-4**
.4**
-4/*
+4**
*4,/
*4,/

-14/*
+*4**
,/4**
+/4**
-4**
.4**
-4/*
+4**
*4,/
*4,/

,14/*
,*4**
,/4**
+/4**
-4**
.4**
-4/*
+4**
*4,/
*4,/

+14/*
-*4**
,/4**
+/4**
-4**
.4**
-4/*
+4**
*4,/
*4,/

.14/
�

,/4**
+/4**
-4**
.4**
-4/*
+4**
*4,/
*4,/

-14/*
+*4**
,/4**
+/4**
-4**
.4**
-4/*
+4**
*4,/
*4,/

,14/*
,*4**
,/4**
+/4**
-4**
.4**
-4/*
+4**
*4,/
*4,/

+14/*
-*4**
,/4**
+/4**
-4**
.4**
-4/*
+4**
*4,/
*4,/

Determined analysis (DM basis)

Crude protein

Crude Fibre

Ether Extract

Ash

Phytate

Oxalate

Dry Matter

Digestible energy (MJ/kg)

,,4*.
.4*2
-403

++4/0
*413
*4*,

3*40,
+,40,

,+41*
/4+2
-41,

+,4+0
+4*.
*4*-

23410
+,40/

,+422
/4,,
-42+

+,4,*
+4*3
*4*-

3*4*0
+,40+

,+43-
/4-.
-413

++4-/
+4*2
*4*,

2342-
+,40-

,,4*.
.4*2
-403

++4/.
*413
*4*,

3*40+
+,40,

,+4,-
/4*0
-41/

++410
*403
*4*,

234.-
+,4/3

,+4+3
.43-
-42,

++42.
*400
*4*,

234-3
+,4/0

,+4-.
.422
-411

++41-
*40,
*4*+

234.+
+,4/,

+ Provided per kg diet : +/** I.U, Vit A ; +/** I.U, Vit D ; -*** I.U, VitE ; -.* g, VitK ; ,./ g, Vit B, ; *.- g, Vit B0 ; 2.* mg, Vit B+, ; 2.* g,

Nicotinic acid ; -.* g Ca-Pantothenate ; /.* mg, Fe ; +*.* g, Al, *., g, Cu ; -./ mg, Zn ; *.+/ mg, I ; *.*, g, Co ; *.*+ g, Se.
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weight gain of birds with cooking of the BFM while

it decreased (P�*.*/) with increase in inclusion

level of BFM. The interaction between processing

and inclusion levels of BFM was significant (P�
*.*/) for daily weight gain, feed/gain and protein

e$ciency ratio. The growth of poultry has frequent-

ly been shown to be reduced by presence of anti-

nutritional inhibitors in the diet may be because

some of them if not all reduce utilization of energy,

protein and specific amino acids (Trevino et al.,

+33, ; Elkin et al., +33/). With these negative fac-

tors, the birds are able to meet their maintenance

requirements but not their needs for tissue accretion.

This eventually results in poor growth rates. The

better weight gain of birds fed diets containing

cooked BFM might be due to the e#ectiveness of the

processing method in reducing the anti-nutritional

factors contained in the BFM. The decrease weight

gain of broilers with increased inclusion level of

BFM indicates the nutritional inferiority of BFM

compare to maize. There was no significant di#er-

ence in feed intake across the treatments.

The feed/gain values tend (P�*.*/) to increase

in the raw BFM and with increase in inclusion level

of BFM. This indicates a reduced utilization of feed

as the BFM inclusion level increased. This result is

in support of Ortiz et al. (+33.) who reported

adverse e#ect of depressing factor on feed conver-

sion ratio. There were no significant (P�*.*/)

e#ect of processing and inclusion level of BFM on

bird mortality. Nyachoti et al. (+331) reported that

anti-nutritional factors do not usually result in mor-

Table -. Growth performance and apparent nutrient utilization of broilers fed experimental diets

Parameters
Raw breadfruit Cooked breadfruit

*� +*� ,*� -*� *� +*� ,*� -*� �SEM

Initial live-weight (g/bird)

Final live-weight (g/bird)

Weight gain (g/bird/day)

Feed intake (g/bird/day)

Feed/gain

Protein intake (g/bird/day)

Protein e$ciency ratio

Mortality (�)

Crude protein retention (�)

Ether extract (�)

Crude fibre (�)

Nitrogen free extract (�)

Ash (�)

+0,4/*
,**34,*b

-14--a

+,*4**
-4,,b

,14/,
+4-2c

*4**b

2.402
1343*
0,4*.bc

2-431c

1-420b

+0*4**
+33*4**bc

-14--a

+++4--
,431bc

,/4/-
+4+3d

.411b

214,/
2/4,,
124,+ab

234-2a

134.+ab

+0*4**
+10041*c

--4**bc

+*/4--
-4,+b

,.4+/
+4-0c

*4**b

224.,
3-41-
2+4+1a

/14+-ab

2+4+2a

+0*4**
+0.*4**d

-*4**c

+**401
-41+a

,/4-2
+4.2b

.411b

0/413
004,.
034-0b

2.4,/b

1*421c

+0,4/*
,**34,*b

-14--a

+,*4**
-4,,b

,14/,
+4.2c

*4**a

2.402
1343*
0,4*.bc

2-431c

1-420b

+0+4**
,*/141*ab

-24--a

+*14**
,42*bc

,.4/.
+4/2ab

*4**b

2/40-
3,432
10401ab

214,/a

1/4/0ab

+0+4**
+20141*bc

-.4--b

++.4**
-4--b

,04+,
+4-2c

.411b

2*4-,
224+1
/+42,d

2,4+,d

0.4-3d

+0,4**
,+*,4**a

-34--a

++34--
,41,c

,/4*1
+40+a

*4**b

2,4,*
204,,
0-4++bc

2.4-.b

1+43*b

*4-3
/04+.
+4++
+43.
*4+/
*4..
*4*/
,4+,
,4/.
-4+-
-4/0
*42.
+42.

a, b, c, d Means in the same row with di#erent superscripts di#er significantly (P�*.*/).

Table -. (Continuation) Growth performance and apparent nutrient utilization of broilers fed experimental diets

Parameters
Processing method Inclusion level (�)

Raw Cooked �SEM *� +*� ,*� -*� �SEM

Initial live-weight (g/bird)

Final live-weight (g/bird)

Weight gain (g/bird/day)

Feed intake (g/bird/day)

Feed/gain

Protein intake (g/bird/day)

Protein e$ciency ratio

Mortality (�)

Crude protein retention (�)

Ether extract (�)

Crude fibre (�)

Nitrogen free extract (�)

Ash (�)

+0*40,
+2/+4.2

-.4.,b

+++42-
-4,2

,/40/
+4-/
-4+2

2+4/.
2+4,1
1,403a

204+2a

104--

+0+40-
,**/4+/

-14--a

++,4/2
-4*,

,/42+
+4.3
+4/3

2-4,+
2042,
0-4.+b

2.4.,b

1+4.-

*40-
31413
+42*
*4.1
*4+0
*4*3
*4*3
*41.
*42.
-4..
/410
+4*3
,40-

+0,4/*
,**34,*b

-14--a

+,*4**
-4,,

,14/,
+4-2
*4**

2.402
1343*
0,4*.
2-431c

114.3a

+0,4/*
,*,-4/*a

-142-a

+*34+1
-4,0

,/4*.
+4-3
,4-3

204..
234+*
114..
224-,a

1-420b

+0*4/*
+2+14,*d

--401c

+*3401
-4,1

,/4+.
+4-1
,4-3

2.4-1
3*43/
004/*
2.40-ab

1,413b

+0+4**
+21+4**c

-.400b

++*4**
,42/

,/4,-
+4/.
,4-3

1-433
104,-
004,.
2.4-*b

1+4-3c

*4.1
/14-1
+4+/
,40*
*4+*
*4/3
*4*.
+40+
,42-
,42-
-4,3
+4*+
+4-*

a, b, c, d Means in the same row with di#erent superscripts di#er significantly (P�*.*/).
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tality.

Cooking of BFM reduced (P�*.*/) the crude

fibre (CF), ash and nitrogen free extract (NFE)

digestibility while NFE digestibility was increased.

The digestibility of CF, NFE and ash were

significantly (P�*.*/) a#ected by the interaction

between processing and inclusion level of BFM.

The presence of oxalate in the diets has been

reported to have the ability to form complexes with

cations resulting in a reduced availability of calcium,

magnesium, potassium, iron and copper and these

reduced the absorption of these elements and render

them biologically unavailable (Birk and Peri, +32*).

But this study revealed that, ash digestibility

reduced with cooking of the breadfruits, probably

due to loss of minerals in water during cooking.

Serum Metabolites

Table . shows the serum metabolites of the birds.

The values were within normal ranges (Sturkie,

+320). Processing of BFM had no e#ect (P�*.*/)

on the measured parameters except serum glutamate

pyruvate transaminase (SGPT) which was reduced

(P�*.*/) with processing of BFM. Serum albumin

concentration is not a very sensitive index of protein

adequacy. A drop in serum albumin of blood was

observed only after prolonged periods of protein

inadequacy (Eggum, +323). Ekpenyong and Bio-

baku (+320) reported that the values of serum

glutamate oxalo-acetate transaminase (SGOT) and

SGPT were normally low in blood. Eggum (+310)

reported that activities of several enzymes decrease

in animal su#ering from protein inadequacy. The

e#ect of inclusion level was significant (P�*.*/) on

the uric acid, globulin and SGPT. Uric acid de-

creased (P�*.*/) while globulin increased (P�
*.*/) with increased inclusion level of BFM. No

consistent trend was observed for the SGPT. The

highest value was at +* and ,*� BFM while the

least value was at -*� BFM. Three factors infl-

uence blood urea concentration : the quality of pro-

tein in the diet, the quantity of protein in the diet,

and the time of sampling after feeding (Eggum,

+310). The three factors were similar in the dietary

treatments except the quality of the protein mixture.

The low blood uric acid levels of birds with increas-

ing level of BFM indicated a higher utilization of the

protein. Oduguwa et al. (,***) found a high nega-

tive correlation between biological value of dietary

Table .. (Continuation) Serum metabolites of broilers fed experimental diets

Parameter
Processing method Inclusion level (�)

Raw Cooked �SEM *� +*� ,*� -*� �SEM

Total proteins (g/l)

Uric acid (mg/dl)

Albumin (g/l)

Globulin (g/l)

Creatinine (mg/dl)

Cholesterol (mg/dl)

SGOT (iu/l)

SGPT (iu/l)

.*4.,
04,0

,/40-
+.4,1
+403

+,143-
+34-.
+-43,a

-2401
04*+

,-4/-
+/4+0
+40+

++/40-
+.4.,
242.b

+4*3
*4+0
+4-*
*4//
*4*/
,40.
-4*/
-4+/

--4**
24*-a

,-4--
3401d

+4/*
++240*
+3401
++401b

.*4-1
04**b

,/432
+.4-/c

+40/
+,*4/1
+142.
+,42.a

.+4.2
04**b

,/4,.
+04//b

+411
+-*4*/
+14**
+,4/*a

.,4*-
.4/*c

,-41/
+24,2a

+402
++14.1
+-4**
24/*c

,4,0
*41,
*40,
+420
*4*0
,432
+4.+
*433

a, b, c : Means in the same row with di#erent superscripts di#er significantly (P�*.*/).

Table .. Serum metabolites of broilers fed experimental diets

Parameter
Raw breadfruit Cooked breadfruit

*� +*� ,*� -*� *� +*� ,*� -*� �SEM

Total proteins (g/l)

Uric acid (mg/dl)

Albumin (g/l)

Globulin (g/l)

Creatinine (mg/dl)

Cholesterol (mg/dl)

SGOT (iu/l)

SGPT (iu/l)

--4**d

24*-a

,-4--bc

3401d

+4/*
++240*c

+3401ab

++401bc

.+401ab

04**b

,24,*a

+-4.1c

+41*
+,-4/-bc

,+401a

+24**a

.,43*a

14**ab

,0431ab

+/43-bc

+421
+.*4/1a

,*4**ab

+/4**b

.,4**ab

.4**c

,.4**b

+24**b

+41*
+,34**b

+04**b

++4**c

--4**d

24*-a

,-4--bc

3401d

+4/*
++240*c

+3401ab

++401bc

-34**c

04**b

,-411b

+/4,-bc

+40*
++140*c

+.4**c

1401d

.*401b

/4**c

,-4/*b

+14+1b

+41*
+,*4.-bc

+.4**c

+*4**c

.,4*1ab

/4**c

,-4/*b

+24/1a

+401
+*/42-d

+*4**d

04**d

+4/.
*4/,
*401
14,.
*4*.
+4/.
+43-
+4-/

a, b, c : Means in the same row with di#erent superscripts di#er significantly (P�*.*/).
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protein and blood urea concentration.

Carcass Evaluation

The carcass evaluation data are presented in

Table / and 0. The breast muscles, drumstick and

thigh are the most economically important portion

of the carcass composition and also provide the

greatest portions of edible meat in broilers (Smith

and Teeter, +321 ; Fanimo et al., +330). The rela-

tive muscle weights of these three cuts were

significantly (P�*.*/) higher while there was a

significant decrease in small intestine weight in

cooked BFM. There was also a marginal decrease

(P�*.*/) in liver and gizzard weights in the cooked

BFM. Inclusion level of BFM had no significant (P

Table /. Carcass traits of broilers fed experimental diets

Parameters
Raw breadfruit Cooked breadfruit

*� +*� ,*� -*� *� +*� ,*� -*� �SEM

Dressing percentage (�)

Live weight (g/bird)

104-*
,**34,b

3,43,
+33*4**bc

2141-
+10041*c

2,40+
+0.*4**d

104-*
,**34,*b

204-*
,*/141*ab

3,4.+
+20141*bc

224.2
,+*,4**a

,4,3
/04+.

Cut parts and organs (as percent liveweight)

Head

Neck

Breast

Back

Drums tick

Thighs

Shanks

Wings

Heart

Kidney

Lungs

Liver

Gizzard

Abdominal fat

Small intestine

Large intestine

-4.+
.43*b

+34*1c

+24,.
240*d

340*c

,4/2d

1431
*4-3
*4//
*4.*
+421
,4**
,4.,a

-4/1c

*4+/

-4.2
/4//a

+24/*c

,,421
++4+-a

+*401d

-4,0a

24/.
*4..
*401
*4.3
,4,-
,4.*
*42,cd

.4/.a

*4,*

-4.1
/4/1a

+04,*d

+/42/
+*4-1b

+*4-*b

,433b

24*1
*4.+
*40*
*4./
,4*2
,4,,
*4+,d

.40*a

*4,-

-4-1
/4+/ab

,.40,b

+04++
34-+c

3401c

,43-b

24+3
*4.*
*4/+
*4..
+433
,4+*
*4*0d

.402a

*4,*

-4.+
.43*b

+34*1c

+24,.
240*d

340*c

,4/2d

1431
*4-3
*4//
*4.*
+421
,4**
,4.,a

-4/1c

*4+/

-4,0
.432ab

,.40-b

,+4/.
2431cd

34+3d

,400c

143+
*4.*
*4/+
*4.+
+431
,4*,
,4*0c

-422b

*4,*

-4.1
/4.0a

,+4++c

,*40-
3420bc

3430bc

,423b

240,
*4.+
*4//
*4..
,4*,
,4,+
,43*b

-43/b

*4,*

-4,2
.43*b

,34--a

,14/3
2421cd

3430bc

,42*bc

142,
*4.,
*4.3
*4.+
+43.
,4**
,4-+c

-43*b

*4,*

*4*--
*4++
+4/-
+4-,
*4-,
*4+0
*4*2
*4+*
*4*+
*4*,
*4*+
*4*.
*4*/
*4-3
*4+.
*4*+

a, b, c, Means in the same row with di#erent superscripts di#er significantly (P�*.*/).

Table /. (Continuation) Carcass traits of broilers fed experimental diets

Parameters
Processing methods Inclusion level (�)

Raw Cooked �SEM *� +*� ,*� -*� �SEM

Dressing percentage (�)

Live weight (g/bird)

2.423
+2/+4.2b

204,0
,**/4+/a

*42/
31413

104-*
,**34,*b

2/4..
,*,-42-a

3*4*1
+2+,4,2d

3*4/.
+2,+c

-4-*
/14-1

Cut parts and organs (as percent liveweight)

Head

Neck

Breast

Back

Drums tick

Thighs

Shanks

Wings

Heart

Kidney

Lungs

Liver

Gizzard

Abdominal fat

Small intestine

Large intestine

-4.-
/4-2

+34/3b

+24,0
34*1
3420b

,43.
24+3
*4.+
*4/2
*4./
,4*.
,4+2
*40
.4-3a

*4+3

-4-/
/4*0

,-4/.a

,,4**
342/

+*4*0a

,41-
24*2
*4.*
*4/-
*4.,
+43/
,4*0
,4.,
-42-b

*4+2

*4*/
*4,*
,4./
,4-,
*4.2
*4+,
*4+-
*4*1
*4*+
*4*-
*4*,
*4*0
*4*1
*430
*4,,
*4*+

-4.+
.43*

+34*1
+24,.
240*
340*
,4/2
1431
*4-3
*4//
*4.*
+421
,4**
,4.,
-4/1c

*4+/

-4-1
/4,.

+2412
+34,1
+*4*/
+*413
,430
24,,
*4.,
*4/1
*4/3
,4+*
,4,+
+4..
.4,+ab

*4,*

-4.1
/4/1

+240/
+24,.
+*4++
341.
,43.
24-.
*4.+
*4/-
*4./
,4*/
,4,*
+4/+
.4,1a

*4,+

-4-*
/4*-

,0433
,.42/
34*3
342,
,420
24*+
*4.+
*4/-
*4.-
+430
,4*/
+4+3
-433c

*4,*

*4/-
*4+-
,4*.
+4/3
*4-1
*4+/
*4*3
*4*3
*4*+
*4*+
*4*.
*4*/
*4*/
*4,1
*4+0
*4*+

a, b, c, Means in the same row with di#erent superscripts di#er significantly (P�*.*/).
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�*.*/) e#ect on the cut parts and organ weights.

The dressing percentage values were within the

range of 03.2� to 3-.3� reported for broilers by

Longe (+320) and Bolu and Balogun (,**-). The

interaction between processing and level of inclusion

of BFM was significant (P�*.*/) for relative

weights of neck, breast, drumstick, thighs, shanks,

abdominal fat and small intestine. The result of the

abdominal fat indicated that the control diet (*�
BFM) had the highest (,..,�) while the lowest

(*.+,�) was recorded in diet containing ,*� raw

BFM. Birds fed diet containing raw BFM had the

highest intestinal weight, while inclusion of bread-

fruit increased its weights. This could be due to the

increase in size, length and thickness of the intestine

in response to tannin and oxalate. Vohra et al.

(+300) reported sloughed oesophageal epithelium,

thickening of the crop wall in bird fed tannin con-

taining diet. Mitjuvila et al. (+311) also reported

necrosis of the gastric duodenal mucosal and erosion

of the superficial mucosa, such e#ect could reduce

the absorptive capacity of the gastro-intestinal tract,

thus contributing to the poor animal performance

observed when tannin / oxalate containing diets are

fed.

The processing methods, inclusion level and the

interaction between the processing and inclusion

levels had no significant influence on sensory quality

of the meat sample from broilers fed the diets. The

o#-flavour scores were above the threshold of five

(/) indicating that no o#-flavour was detected.

Meat composition indicated no significant e#ect of

processing and inclusion level on meat crude pro-

tein, fat, NFE, ash and dry matter indicating that

the BFM had no adverse e#ect on the composition

of the meat. Meat crude protein and ash were

a#ected (P�*.*/) by interaction between process-

ing and inclusion level.

Economy of Feed Conversion

The inclusion of BFM led to a reduction in the

cost of feed (Table 1). Also, the total cost of feed

consumed per bird and cost of feed per kg weight

gain decreased (P�*.*/) as expected in the BFM

diets, since the relatively cheaper BFM replaced the

Table 0. (Continuation) Sensory evaluation and meat compositional profile of broilers fed experimental diets

Parameters
Processig types Inclusion level (�)

Raw Cooked �SEM *� +*� ,*� -*� �SEM

Juiciness

Tenderness

Flavour intensity

O# flavour

Crude protein (�)

Fat (�)

Nitrogen free extract (�)

Ash

Dry matter (�)

/4+1
04,/
04-+
/4/3

,34,.
24*-

/,433
241.

3/43,

/4,2
04*2
04*1
/4/,

-*4//
24,0

/-4+,
2410

3.4/.

*4*/
*4*1
*4+/
*4*-
*4/1
*4+*
*4*0
*4*+
*40+

/4.*
04*-
04-1
/4/1

,34..
24*0

/-433
24/+

3.4,.

/4+,
04,
04+*
/4.-

-*41/
143.

/-4*,
24,2

304**

/4+0
04,2
04-*
/4--

,24,/
24*/

/.4*/
243.

3/4.2

/4,,
04+.
/433
/41*

-+4*3
24/*

/+4++
34,1

3/4,*

*4*/
*4*/
*4*2
*4*/
*4/0
*4++
*4/3
*4+3
*4-,

a, b, c, Means in the same row with di#erent superscripts di#er significantly (P�*.*/).

Table 0. Sensory evaluation and meat compositional profile of broilers fed experimental diets

Parameters
Raw breadfruit Cooked breadfruit

*� +*� ,*� -*� *� +*� ,*� -*� �SEM

Juiciness

Tenderness

Flavour intensity

O# flavour

Crude protein (�)

Fat (�)

Nitrogen free extract (�)

Ash

Dry matter (�)

/4.*
04*-
04-1
/4/1

,34..b

24*0
/-433
24/+c

3.4,.

/4,-
04--
04,*
/4.-

-*403ab

142.
/-40-
1422d

3041.

/4+-
04.-
04/*
/4/*

,/4/+d

24*/
/,43-
34/+a

314*.

.43-
04,*
04+1
/421

-+4-,d

24+2
/+4.,
34*1ab

3/40.

/4.*
04*-
04-1
/4.1

,34..b

24*0
/-433
24/+c

3.4,.

/4**
04*1
04**
/4.-

-*423a

24*.
/,4.+
2401b

3/43,

/4,*
04+-
04+*
/4/1

-*433a

24*3
//4,/
24-1d

3-43,

/4/*
04*1
/42*
/4/3

-*421a

242.
/*42+
34.1a

3.41/

*4*1
*4*/
*4*1
*4*/
*40-
*4+*
*4.2
*4+2
*4-3

a, b, c, Means in the same row with di#erent superscripts di#er significantly (P�*.*/).
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more expensive maize. Total cost of feed consumed

per bird was higher (P�*.*/) in cooked BFM but

the cost of feed per kg weight gain decreased (P�
*.*/) in the cooked BFM. This shows that birds on

the cooked BFM with relatively higher cost of feed

consumed per bird brought about the most e$cient

economy of feed conversion, with the least cost of

producing one kilogramme liveweight gain. Phillip

(+32.) reported that reducing feed cost was not only

to obtain cheaper feed but that it was also dependent

on the production result obtained with this cheaper

feed. The result of this study therefore agreed with

his conclusion that the e$ciency with which the feed

was utilized was that which was of major impor-

tance as observed with the cheapest cost of feed

conversion obtained with cooked BFM. It can

therefore be inferred from the results that cooked

BFM diets were the most e$cient in terms of the

economy of feed conversion while BFM-based diets

were most e$cient in terms of the economy of feed

conversion bringing about gains comparable to

those of the maize-based control at the cheapest

cost.

In conclusion, cooked BFM can adequately re-

place dietary maize, support attainment of mature

body weight, good carcass yield and sustain normal

serum biochemistry in broiler chickens.
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