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ABSTRACT

Aim: Investigation was made to ascertain the level of some anti-nutrients in composite mango fruit
reject meal (MFRM) and its effect on the performance of finisher broiler chickens.

Methodology: Mango fruit reject meal was analysed for anti-nutritional factors and incorporated
into finisher broiler diets at 0, 11, 12, 13 and 14% to obtain five diets. Two hundred 28-day-old
Arbor Acre broiler chickens were randomly allocated to the five dietary treatments in a completely
randomised design (CRD), and fed for 35 days.

Results: Anti-nutritional factor levels were; tannin 2.10%, phytate 0.48%, saponin 2.96%, flavonoid

*Corresponding author: E-mail: orayacollins@gmail.com, orayacollins@yahoo.com;



Orayaga et al.; AJRAVS, 1(3): 237-243, 2018; Article no.AJRAVS.43225

(P>0.05) as well.

3.77% and oxalate was 3.35%. Mean final body weights and daily weight gains were significantly
depressed (P<0.05) at 11% and 13% level of MFRM inclusion but similar to the control at 12% and
14% MFRM. There was no significant difference (P>0.05) for feed intake and digestibility of
nutrients among the treatment groups. The cost/kg weight gain was not significantly affected

Conclusion: Mango fruit reject meal supported growth performance of finisher broiler chickens at
12% and 14% level comparable to maize, and 14% inclusion of MFRM was optimal.

Keywords: Anti-nutrients; broiler chickens; mango fruit reject; growth performance.

1. INTRODUCTION

Cull fruits or rejected fruits such as mango, unlike
other agro-industrial by-products which are
known to have low nutritional value due to low
nutrient content, high fibre, low palatability or
presence of anti-nutritional factors [1], are not
always diminished in nutrient content [2]. Agro-
products rejects such as cashew nut rejects are
only unfit for human consumption but are
reported to have high value for animal feeding
[3]. Mango fruits that are unfit for human
consumption are usually rejected and wasted;
though considered one of the most important
tropical fruit crops [4]. The fruit consists of a
woody endocarp (pit), a resinous edible
mesocarp (flesh) and a thick exocarp (peel). The
majority of mango production is consumed fresh,
and about 1-2% of the production is processed to
make products such as juices, nectars,
concentrates, jams, jelly powders, fruit bars,
flakes and dried fruits [5]. Mango varieties too
fibrous or too soft for fresh consumption can be
used for juice making [6] and fruit processing
yields about 40-50% of by-products, which can
be used to feed livestock [7]. These by-products
are also potential sources of pectins and
phenolic compounds, some of which have
antioxidants activities [5].

Mango fruits are produced on a large scale
around many countries of the world, with total
world figure put at 38 million metric tones [8] and
Nigeria occupies the 8" position, on the list of top
most producers of mango around the world [4]. In
Nigeria, Benue state is the highest quantitative
producer of mango fruit [9] as cited [10]. They
also cited Ajayi and Nyishir [11] who reported
that though there is no clear figure of mango
production in Benue state, the state supplies
mango fruits to many other states of the country.
A large quantity of the fruit wastes away because
of non-availability of fruit processing factories.
Orayaga and others [2] reported significantly
depressed performance at 15% inclusion of

MFRM in poultry diets; putting the optimum level
of 10%.

This research was therefore conducted to
determine the anti-nutritional factors in composite
mango fruit rejects meal and the effect on the
performance of finisher broiler chicken;
identifying the optimum level.

2. MATERIALS AND METHODS
2.1 Experimental Location

The experiment was conducted at the
Experimental Poultry House of the Livestock
Unit, on the Teaching and Research Farm,
Federal University of Agriculture, Makurdi in
Benue State, Nigeria. The area is warm with a
minimum temperature range of 21.71 + 3.43°C
and a maximum temperature range of 32.98 +
2.43°C [12].

2.2 Preparation of Mango Fruit Rejects
and Diets

Mango fruit rejects (test ingredient) were
collected from mango tree stands of mixed
varieties around Makurdi town and environs in its
season (February and May). The composite
rejected mango fruits were cleaned with a piece
of cloth and sliced using a kitchen knife to about
3mm thick of peels and pulp together, and the
seeds discarded. Sliced pieces of composite
mango fruit reject were sun-dried for seven days
or until it attained less than 10% moisture to
obtain the mango fruit reject meal (MFRM) which
was stored in polyethene sacks to the time it was
used. Before the composite mango fruit reject
meal was incorporated into the diets, it was
milled using a corn milling machine. This was
sub-sampled for determination of anti-nutrients
namely; phytate, tannin, saponin, flavonoid and
oxalate. Phytate was determined using the
spectrophotometric method [13], tannin and
Saponin  were determined following the
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procedure of Harborne [14], oxalate was
determined as reported [15], while flavonoid was
determined using the method of Khatiwora and
others [16].

Mango fruit reject meal was incorporated in
broiler finisher diets at 0, 11, 12, 13 and 14% to
give diets T1, T2, T3, T4 and T5, respectively
with 0% MFRM (T1) serving as the control (Table
1). Proximate composition of the MFRM was
adopted from the report of Orayaga and Sheidi
[2], which became a guide to the inclusion of the
MFRM in diets. Diets compounded were sub-
sampled and their proximate composition and
gross energy determined using the procedure
outlined by AOAC [18].

2.3 Experimental and

Management

Birds, Design

Two hundred (200) 28 day-old Arbor Acre broiler
chicks were used in the experiment which lasted

for five weeks (35 days). The broiler chicks were
randomly allocated to 5 dietary treatments,
balancing for body weight. Each treatment group,
forty birds, was replicated four times and each
replicate had ten (10) birds. The experimental
design was a completely randomised design
(CRD).

Standard management procedures as outlined
[19] were followed and vaccinations as
recommended by the National Veterinary
Research Institute, Vom, Nigeria, were followed.
Feed and clean cool drinking water were
supplied to the birds ad libitum all through the
experimental period, which was 35 days.

During the last week of the experiment, a
digestibility trial was carried out. Three finisher
broiler chickens per replicate were transferred to
metabolic cages and allowed three-day
adjustment period before they were served
weighed diets. The total faecal collection was

Table 1. Composition (%) of experimental diets for finisher broiler chicken

Ingredients Experimental diets

T1 T2 T3 T4 T5

0% 11% 12% 13% 14%

MFRM MFRM MFRM MFRM MFRM
Maize 54.86 43.86 42.86 41.86 40.86
Soybean meal 24.69 24.69 24.69 24.69 24.69
Maize offal 9.00 9.00 9.00 9.00 9.00
Brewers dried grain 5.00 5.00 5.00 5.00 5.00
MFRM 0 11.00 12.00 13.00 14.00
Bone meal 2.50 2.50 2.50 2.50 2.50
Limestone 0.50 0.50 0.50 0.50 0.50
Blood meal 2.50 2.50 2.50 2.50 2.50
Methionine 2.50 2.50 2.50 2.50 2.50
Lysine 0.20 0.20 0.20 0.20 0.20
Common Salt 0.25 0.25 0.25 0.25 0.25
Premix* 0.25 0.25 0.25 0.25 0.25
Total 100.00 100.00 100.00 100.00 100.00
Calculated values
M.E (kcal/kg) 3107.92 3057.92 3054.92 3052.92 3050.92
Crude protein (%) 20.41 19.70 19.70 19.60 19.60
Crude fibre (%) 4.95 4.99 4.99 5.00 5.00
Crude fat 4.12 3.97 3.97 3.96 3.96
Calcium (%) 1.30 1.30 1.30 1.30 1.30
Phosporus (%) 0.85 0.85 0.86 0.86 0.86
Lysine (%) 1.10 1.08 1.07 1.06 1.06
Methionine (%) 0.58 0.58 0.57 0.57 0.57

MFRM= Mango fruit reject meal
*Premix = Animal care vitamin/mineral premix included at 0.25%, translating to 24000iu vitamin A, 6000iu vitamin
B, 60mg vitamin E, 5mg vitamin K3, 2mg Folic acid, 80mg Niacin, 20mg Calpan, 4mg vitamin B1, 10mg
Vitamin B2, 7mg vitamin B6, 0.04mg Vitamin B12, 0.16mg Biotin and 250mg antioxidant per kg diet. The
minerals values per kg diet were: cobalt 0.5 mg, copper 16mg, selenium 0.5mg, iodine 24mg, iron 80mg,
manganese 140 mg, zinc 120mg and chloride 400mg
ME= metabolizable energy calculated from the determined proximate components using the formula ME= 37
(%CP) + 81.8 (YEE) + 35.5 (%NFE) [17]
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done for four days, oven dried, and aliquot
samples of the faeces and diets were analysed
for proximate constituents. All feed ingredients
acquired and processing activities involved were
monetised and price per kg of each ingredient
was determined for economic analysis.

2.4 Data Collection and Analysis

Data was collected on growth performance
parameters (final live body weight, weekly live
body weight, feed consumption and water
intake). Weight gain, feed conversion ratio and
water—feed ratios, and economics of production
were determined. Feed consumed during the
digestibility trial, and faecal weights were
recorded, analysed for proximate constituents
and digestibility coefficients of nutrients
calculated as outlined [1]. Mean values of
collected and appropriately processed data were
subjected to analysis of variance using the SPSS
software [20] which was also configured to
automatically separate means that were
significantly different (P<0.05) using its Duncan
Multiple Range Test.

3. RESULTS AND DISCUSSION

Phytate (0.48%), tannin (2.10%), saponin
(2.96%), flavonoid (3.77%) and oxalate (3.35 %)
were found in composite mango fruit reject meal
(Table 2). Tannin, saponin, flavonoid oxalate was
relatively more than phytate. They were lower in
the composite mango fruit meal than the kernel
where the tannin level was reported as 3.2%
[21]. Tannin level as low as 0.5% is considered
high; more than enough to cause a significant
effect on the performance of farm animals [22].
They form complexes (chelates) with proteins
and metals, making them unavailable for
utilisation by the animal. Although tannins have
traditionally been considered anti-nutritional in
activity, it is now known that their beneficial or
anti-nutritional properties depend upon their
chemical structure and dosage [23]. Another
nutrient binder in MFRM is oxalate. Its level was
also high. It has been reported that in the body,
oxalic acid combines with divalent
metallic cations such as calcium (Ca”*) and iron
(I, Fe*" to form crystals of the corresponding
oxalates which are then excreted in urine as
minute crystals [24]. These oxalates can form
larger kidney stones that can obstruct the kidney
tubules. An estimated 80% of kidney stones are
formed from calcium oxalate [25]. This binding
activity may make some nutrients unavailable for
intestinal absorption. Oxalates levels above 0.1%
in animal diets adversely affect growth

performance and 375 mg/kg body weight results
in death in rats.

Table 2. Anti-nutritional factors in composite
mango fruits reject meal

Anti-nutrient Level (%)
Phytate 0.48
Tannin 2.10
Saponin 2.96
Flavonoid 3.77
Oxalate 3.35

Saponins are bitter and as such their presence in
feedstuff or diets reduces the palatability of such
feedstuff or diets [26].

Growth performance of finisher broiler chickens
fed diets containing MFRM is presented in Table
3. Mean final weight, daily weight gain, protein
intake and FCR were significantly different
(P<0.05). Birds fed diet containing 11% MFRM
(T2) and those fed diet containing 13% MFRM
(T4) were depressed for mean final weight and
daily weight gain, and those fed diet containing
12% MFRM (T3) and those fed diet containing
14% MFRM (T5) were similar to the control. The
broiler chickens fed diets containing 11% MFRM
(T2), 13% MFRM (T4) and 14% MFRM (T5) had
significantly depressed (P<0.05) FCR and
protein intake. The trend where treatment group
fed diet containing 11% MFRM (T2) performed
less compared to chickens on diets containing
12% MFRM (T3) and 14% MFRM (T5) may not
be due to dietary effect since they had higher
percentages of MFRM. 1t is likely that sex ratio
was the reason for the variation in performance
since on the observation of the trend, it was
noted that T2 and T4 had more females. Sex is
known to significantly affect the performance of
broiler chickens with the males being superior
[27,28]. It has been reported that male broiler
chickens are significantly heavier (p<0.05)
compared to females [29]. It was therefore
suggested that domination of this treatments (T2
and T4) by females was responsible for their
depressive growth performance. Consequently,
the seemingly low performance of T2 (11%
MFRM) is ignored and T5 (14% MFRM) is
considered the optimum level of MFRM inclusion
in finisher broiler chickens. While the optimum
level of MFRM inclusion is 10% at the broiler
starter phase [30]; it is 14% for finisher broiler
chickens. Factors responsible for the significant
variation in digestibility such as the presence of
anti-nutritional factors like tannin were probably
responsible for the depressed performance as
well. Increase in tannin levels was reported to
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correspondingly reduced protein retention.
Tannin is known to reduce the nutritional value of
a diet, mainly due to a decrease in the availability
of protein for wuse and impairment of
digestive enzyme activity [31]. As a result,
nitrogen retention and use of the amino acids are
reduced due to the reduction in protein
digestibility [32].

The coefficient of digestibility of nutrients by
broiler finisher chickens fed diets containing O,
11, 12, 13 and 14% MFRM are presented in
Table 4. Coefficients of digestibility for dry matter
(DM), crude protein (CP), nitrogen-free extract
(NFE), ether extract (EE), crude fibre (CF), total
digestible nutrients (TDN) and metabolisable
energy (ME) were not significantly affected
(P>0.05) among the treatments groups. This has
confirmed and strengthens the fact that finisher
broiler chickens could handle MFRM better than
the chicks. At the chick stage, 11% MFRM (T2)
was optimal for nutrient digestibility [30].

However, at the finisher, 14% MFRM (T5) is the
optimum in terms of nutrient digestibility.

The result of the economics of production is
presented in Table 5. There was no significant
difference among the treatments for feed cost
per kg weight gain, benefit, and cost to benefit
ratio per finisher broiler chicken. However, the
cost of feed consumed, total cost of production,
and revenue were significantly different (P<0.05).
Though, the cost due to feed and total cost of
production were significantly higher (P<0.05) for
the control ($ 2.04 and $ 5.04) and least for T5
($1.77 and $ 4.77) respectively, the revenue was
equally highest at the control ($ 8.44), giving rise
to statistically equal benefit ($2.84- $3.40) and
cost-benefit ratio (1.48 — 1.68) among the
treatment groups and as such putting the overall
economics of production on non-significant
difference across the treatments. The non-
significant difference in the overall economics of
production means that MFRM can be used

Table 3. Performance of broiler finisher chicken fed diets containing varying levels of mango
fruit reject meal

Average parameters

Experimental diets

T1 T2 T3 T4 T5 SEM
Initial live body weight (g) 693.75 693.75 688.75 691.75 693.75 -

Final live body weight (g) 2022.50* 1827.50° 1925.00®° 1853.75°  1892.50%° 41.51*
Daily weight gain (g) 37.962 32.39° 3532  33.20° 34.25°  1.20*
Daily feed intake (g) 107.41 104.17 107.60 105.82 106.66  1.39™
Feed conversion ratio (FCR)  2.83% 3.22° 3.12% 3.19° 3.15° 0.1*
Daily protein intake (g) 21.922 20.52° 21.20%*  20.74° 20.91°  0.27*
PCE 1.73 1.60 1.67 1.60 1.64 0.01"™
Daily water intake (ml) 347.27 325.59 327.68 333.97 340.28 8.75™
Water:feed ratio (ml/g) 3.23 3.213 3.05 3.16 3.19 0.03™
Mortality (%) 1.25 0 0.25 0 0.5 -

& Means on the same row with different superscripts are significantly different (P<0.05), SEM= standard error of
mean, " no significant difference (P>0.05), *= significant (P<0.05), T1= Diet containing 0% MFRM, T2 = Diet
containing 11% MFRM, T3 = diet containing 12% MFRM, T4= Diet containing 13% MFRM, T5 = Diet containing
14% MFRM, PCE= Protein conversion efficiency

Table 4. Effect of dietary levels of mango fruit reject meal on the digestibility of nutrients of
finisher broiler chicken

Nutrients (%)

Experimental diets

T1 T2 T3 T4 T5 SEM
Dry matter 75.53 71.65 71.58 77.80 73.07 1.70™
Crude protein 68.70 56.19 58.95 69.43 62.01 2.07"
Ether extract 89.70 87.64 87.64 78.89 89.47 4.18™
Crude fibre 40.13 43.56 46.96 50.13 39.49 3.54"™
Nitrogen free extract 90.97 85.20 86.54 90.83 88.11 1.83™
Energy (Kcal ME/kg) 8353 7805  78.65 8364 8140  1.82™
Total digestible nutrients 78.92 70.10 70.09 75.47 74.69 1.85™

SEM= standard error of mean, ™ no significant difference (P>0.05), ME = metabolisable energy
T1= Diet containing 0% MFRM, T2 = Diet containing 11% MFRM, T3 = Diet containing 12% MFRM, T4= Diet
containing 13% MFRM, T5 = Diet containing 14% MFRM
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Table 5. Effect of dietary levels mango fruit reject meal on the economics of producing finisher
broiler chickens

Economic parameter

Experimental diets

T1 T2 T3 T4 T5 SEM

Cost of feed consumed Per chicken ($) 204* 179" 183" 178" 1.77° 0.02*
Feed cost per kg weight gain ($) 155 158 151 153 1.50 0.05™
Operational cost per broiler chicken ($) 049 049 0.49 0.049 0.49 -

Cost per 28 day-old chicken ($) 251 251 251 2.51 2.51 -

Total cost of production per broiler chicken ($)  5.04* 4.79° 4.83° 478" 477" 0.02*
Revenue per bird" ($) 8.44* 7.63° 8.04%® 7.74° 7.90® 0.17*
Benefits per bird ($) 340 284 321 29 311 0.16"™
Cost/benefit ratio 148 168 150 1.61 1.53 0.07™

S

SEM= standard error of mean, "

" no significant difference (P>0.05), *= significant (P<0.05)

'Revenue per bird obtained as a product of N800 which was the value of a kg live weight chicken, by the mean
weight of the birds in kg.
2P means on the same row with different superscripts are significantly different (P<0.05),
T1= Diet containing 0% MFRM, T2 = Diet containing 11% MFRM, T3 = Diet containing 12% MFRM, T4= Diet
containing 13% MFRM, T5 = Diet containing 14% MFRM

as an energy source to feed broiler chickens at
these levels of inclusion and profit will be made
as in maize based diets, but more advantageous
since it is not competed for by man.

4. CONCLUSION

This study has shown that mango fruit
reject meal is a potential feed resource, and that
it can be incorporated into broiler chicken diet at
14%.
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