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ABSTRACT

The nutritive value of dried plantain peel (DPP) (Musa paradisiaca), ripe and unripe, was
studied in a feeding trial with broiler chicken. The DPP was included in the diets to
replace maize in iso-nitrogenous and iso-caloric diets with 22% crude protein (CP) and
14.3 MJ metabolizable energy (ME) per kg diet in the starting phase and 18% CP and
14.0MJ/kg diet in the finishing phase. Two hundred and sixteen day-old Aboracres chicks
were assigned to nine dietary treatments in a 2 X 4 factorial design with 2 levels of
ripeness (Unripe, ripe) and 4 inclusion levels of DPYP in the diets (7.5, 15, 22.5, 30%) and a
conirol diet without DPP. The experiment lasted 8 weeks. Unripe DPP reduced (P < 0.05)
feed consumption at the starting phase and final liveweight, weight gain and feed
consumption at the finishing phase. Dressing percentage, pluck weight, relative back
weight were increased (P < 0.05) by the unripe DPP while ripe DPP increased (P < 0.05)
relative weights of drumstick, wings, breast and thighs. The 22.5'and 30% inclusion levels
of DPP (ripe and unripe) in the diets depressed (P < 0.05) weight gain and feed
consumption at the starting phase and weight gain at the finishing phase. The results
show that DPP could be included in broiler diet up to 15% while ripeness improved the
performance of the birds.
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DESCRIPTION OF PROBLEM

Maize constitutes the bulk of energy source used in compounding concentrate
rations for various classes of livestock in different regions of the world. The
current prohibitive prices of maize and the great diversity of uses for which
they are put, stemming directly from their demand as stable human foods in
many areas of developing world and as industrial raw materials, threaten
more than ever before the potentials for increasing animal protein production.
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The future for efficient and profitable production of meat from pigs, poultry
and rabbits would therefore depend on finding cheaper alternative sources of
energy not directly required as components of human diets. The peels from
plantain (Musa paradisiaca) is a by-product not directly utilizable by human. Of
the 28.3 million tonnes of plantain produced world wide, 69.4% is destined for
human consumption, 11.1% processed and 8% fed to livestock. More than 6%
of this world volume is produced and consumed in Central and Western.
Africa (1).

Ripe plantain peel is more readily digested than the green peels (2). It was
reported that dried plantain peels can serve as direct replacement for maize in
the diet of rabbit without any impediment in their efficiency of growth (3,4)
while there is optimum production with 5% replacement value of plantain
peels for maize on layer performance (5).

This experiment was conducted to determine the effects of ripe and unripe
plantain peels as replacements for maize on the performance and carcass
characteristics of broiler chickens.

MATERIALS AND METHODS

Experimental design

Chickens: Two hundred and sixteen day-old Aboracres broiler chicks of mixed
sexes were weighed and randomly allotted to nine treatments of 24 birds per
treatment. Each treatment was further sub-divided into three replicate groups.
The birds were fed and watered ad libitum. Routine immunization and
necessary medication were administered for the well-being of the birds. The
birds were kept in deep-litter floored pens.

Diets: Plantain peels collected 24 hours after peeling from a plantairt chip
factory in Lagos were sun-dried for 5 days and ground in a hammer mill.
Samples of the dried plantain peel were analysed for proximate chemical
composition (6). Based on the result of the chemical analysis, nine
experimental diets were formulated such that the unripe (green) and ripe
plantain peel meals were included at 7.5, 15, 22.5, and 30% respectively to
replace maize (Table 1). Thus the experiment was a 2 X 4 factorial design with
2 levels of ripeness (unripe and ripe) and 4 inclusion levels of (7.5, 15, 22.5,
30%) and a control diet without DPP.

Record Collection
Performance. Weekly live weight and feed consumption measurements were
recorded on the last day of every week and before the morning feeding.

Gross Carcass Composition. At the end of the feeding period (eight weeks) feed
was withheld overnight and two birds per replicate were randomly selected
and slaughtered for carcass evaluation.
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Analytical technigues Test ingredients and diets were analysed for their

proximate constituents using the methods of A.O.A.C. (6). Gross energy was
determined using a Gallenkamp oxygen bomb calorimeter. Mineral analysis
were made by methods of Grueling (7).

Table 1: s composition of experinneiital diets {z/'kg)

Diets 1 2 3 4 5 6 7 8 9

DPP

inclusion 0 7.5 15 225 30 7.5 22.5 225 30

Maize 515.5 436.0 365.0 290.0 215.0 440.0 365.0 290.0. 215.0
(G155)  @400)  (365.0)  (2900)  (2I50)  (440.0) (63.0)  (290.0)  (215.0)

SBM 250.0 250.0 248.0 246.0 245.0 250.0 240.0 246.0 246.0
(1750)  (75.0)  (1700)  (171L.0)  (170.0)  (1750)  (173.0)  (17140)  (170.0)

Maize offal 130.0 130.0 134.0 134.0 135.0 130.0 132.0 134.0 135.0
(2400)  (240.0)  (2450)  (244.0)  (2450)  (2400)  (2420)  (2440)  (2450)

Fish meal  60.0 60.0 60.0 60.0 60.0 60.0 60.0 00.0 60.0
(925.0)  (925.0)  (25.0) (25.0) (25.0) (25.0) (25.0) (25.0) (25.0)

RPP - 75.0 150.0 225.0 300.0 - - - -
(750)  (150.0)  (2250)  (300.0)  75.0 150.0 225.0 300.0

uprp . - - - - (75.0) (150.0)  (2250)  (300.0)

Bone meal  30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0
(30.0) (30.0)  (30.0) (30.0) (30.0) (30.0) (30.0)

Opystershell 10.0 10.0 100 10.0 10.0 10.0 10.0 10.0 10.0
{10.0) (100)  (10.0) (10.0) (10.0) (10.0) (10.0) (10.0) (10.0)

Salt 25 2.5 2.5 2.5 25 2.5 2.5 2.5 25
(2.5) (5 (25 (2.5) (2.5) (2.5) (2.5) (25) (2.5)

Premix* 25 2.5 2.5 2.5 2.5 2.5 2.5 2.5 25
@2.5) 25 (25 (25) (2.5) 2.5) (2.5) - 25) (2.5)

Determined Chemical Composition (% Dry Matter)

Dry Matter 9160 9270 930 916.0 922.0 920.0 930.0 916.0 924.0
Crude (915.0) (9150) (9180)  (9140)  (917.0)  (918.0)  (9100)  (9120)  (918.0)
Protein 2164 2164 2200 2207 2222 217.8 219.2 2087 2219
Crude fibre  (181.5) (1824)  (i83.0)  (183.4)  (1846)  (1822)  (1829)  (1834)  (184.1)
364 512 53.8 56.4 57.0 50.2 533 56.4 57.7
Fat (358) (50.0)  (51.8) (50.8) (54.4 (50.4) (52.4) (56.8) (57.2)
357 360 359 * 362 361 359 36.1 359 36.2
Gross energy (35.6)  (35.6) (359 (35.9) (36.1) (35.7) (3620)  (359) (36.1)
(MJ/kg) 1451 1440 1430 14.30 14.26 14.37 1432 14.25 11.23

(1412) (1412) (14.00)  (1400)  (1396)  (1406)  (14.03) (13.99)  (13.92)

RPP = ripe plantain peel: UPP = unripe plantain peel

Data for finisher diets are indicated in parentheses

*Provided per kg diet; 12500 IU Vitamin A, 2500 [U Vitamin Ds 40mg Vitamin E, émg Vitamin By, 35mg
Vitamin B3, 35mg Vitamin Bs, 300mg Choline chloride, 100mg Manganese, 50mg Iron, 2.0mg Copper,
155mg lodine, 0.1mg Selenium, 2.5mg Vitamin K, 10mg Calcium pantothenate, 0.025mg Vitamin Biz,
15mg Zinc, 0225mg cobalt, 2.0mg Vitamin By, 0.05mg Biotin, 1.00 Folic acid.
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RESULTS AND DISCUSSION

The chemical composition of DPP (Table 2) compared favorably with maize
except in crude fibre and ether extract (3,10) It was higher in Ca and P. The
ripe DPP was higher than the unripe (green) DPP in all the nutrients except the
crude protein (11).

Table 2: Proximate composition of the test ingredients (g/kg)

Unripe Ripe

Dry matter 865.0 870.0
Crude protein 98.3 101.0
Crude fibre 56.3 55.3
Ash 1423 131.5
Calcium 131.6 127.6
Phosphorous 9.6 8.0
Gross energy 3.2 29
14.54 4.16

The results showed that the level of ripeness significantly (P < 0.05) affected
feed consumption at the starter phase while weight gain and feed
consumption were significantly (P < 0.05) affected at the finisher and com-
bined phases (Tables 3 and 4). Birds fed unripe DPP had the highest (P < 0.05)
dressing percentage, relative plucked and back weights while birds on the ripe
DPP were best (P < 0.05) in relative drumstick, wings, breast and thigh weights
(Tables 5 and 6) Inclusion levels of DPP significantly (P < 0.05) depressed
weight gain and feed consumption at the starter and combined phases, while
weight gain decreased (P < 0.05) with increased level of DPP in the diets at the
finisher phase. Dressing percentage, relative back and liver weights increased
(P <0.05) with inclusion of DPP in the diets.

Generally, ripe DPP increased (P < 0.05) the feed consumption in both phases
and the combined phase. This may be attributed to the sweetness of the ripe
peet due to the presence of sucrose, glucose and fructose (3)- The unripe
(green) DPP has been found to contain high content of active tannins which is
known to decrease palatability and voluntary intake in pigs (12). The higher (P
< 0.05) weight gain recorded with the ripe DPP may have been due to the
higher nutrients and minerals in ripe DPP (11) coupled with the higher feed
consumption as a result of better palatability. The significant (P< 0.05) decrease
in weight gain and feed consumption of the birds with increased level of DPP
in the diets may have been due to the palatability of DPP, high fibre and low
energy content of DPP diets. Tannin is known to decrease palatability (12).
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The variation observed in the performance especially weight gain, largely
explains the variation in the gross carcass evaluation (Table 5).

When the influence of ripeness (ignoring inclusion level) of DPP was con-
sidered on carcass evaluation (Table 6), it was evidenced that ripe DPP
supported better weights of drumstick, wing, breast and thighs. The breast
muscles and drumstick are the most economically important portions of the
carcass composition and also provide the greatest portions of edible meat in
broilers (13). Dressed weight and plucked weight decreased with increased
level of DPP in the diet, which is a reflection of the mean live weight. The
increased liver weight with level of DPP in the diet may be due to the
increased activity of this organ to deal with the tannin content of DPP.

CONCLUSION AND APPLICATIONS

The results of this study indicate that ripening improved the nutritive value of
plantain peel for broiler chicken and that plantain peel may be included in
unripe (green) or ripe form at a level of 15% in the diets of broiler chicken
without significantly affecting their performance.
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