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Effiong, O. O. Umoren, U. E. and Sylvester, G.S.
Department of Animal Science, University of Calabar, Calabar
Email: okokoneffiong2010@yahoo.com

Abstract

The price of Maize as a major source of energy in pouliry feeding is hecoming increasingly prohibitive
in Nigeria hence this study investigated the effect of toasted Earth ball ( Ieacinia manni) as an
alternative energy source. Fresh tubers of Icacinia manni were collected, peeled, washed. sliced and
milled into a paste which was further pressed to reduce the initial moisture content using a hand press.
The dehydrated paste was transferred to an earthen- pot and toasted at 100°C using firewood as fuel
until moisture content was reduced 1010-12% . The dried sample was chemically analysed for
proximate and anti-nutrient components and later used to formulate five experimental diets which
contained 23% crude protein (CP) and 2,800kcal/kg of metabolizable energy (ME) for the starter and
20% CP and 2,900kcak/kg of ME in the finisher phases. Diet I was the control while diets 2, 3, 4 and 5
contained tousted I. manni replacing maize at 15, 30, 45 and 65% levels, respectively. Two hundred
and twenty five (225) Anak-2000 day-old chicks of a commercial strain wéve shared into five
experimental groups of 45 birds each which were further divided into three replicates of 15 birds uging
completely Randomized Design for the experiment that lasted for 56 days. Toasting as a processing
method reduced the compositions of; hydrogen cyanide ( 81.89%), total oxalate ( 62.56%) and soluble
oxalate ( 56.0%). Phytate increased by 20.0% in the toasted sample. Birds that were fed 15% I. manni
diet had the highest (P<0.05) daily weight gain and feed intake of 33.21g and  90.07g, compared 1o
other treatment groups including control. Feed conversion ratio did not differ significantly among
treatment groups. The level of inclusion of I. manni in all the diets significantly influenced the organs
characteristic of the birds. The group of birds fed on the 60% I. manni meal diet had the highest
(P<0.05) percentage weight for the gizzard . heart liver , proventriculus and intestine It was
concluded that toasted I. mani meal could replace up to 15% of maize as an energy source in broiler
diets.
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Introduction It has been postulated that feed accounts for
Conventionally, maize is the major energy 60-80% of the total cost of poultry
source in poultry diets contributing up to production (Onimisi and Omage,2006).
60% of complete poultry rations in Nigeria Therefore, for the Nigerian and developing
(Udedibie, 2004). It is also a stable food in countries poultry industry to be competitive

most developing couniries, and an there is a need to rcduce the cost of
emerging bio-fuel source as the world production through effective search for
energy crises deepens (Stephanie, 2011). alternative feed resources. Some workers
The competition for maize among humans, (Umoren et al., 2007; Onu and Madubuike,

industries and livestock as raw material and 2006) asserted that for a feedstuff to qualify
feed has heightened the scarcity and cost of as an alternative, the ingredient must bc
maize, often beyond the reach of livestock cheap, readily available, and not use as a
[armers. staple food for man, but should meet the
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nutritional requirements of farm animals.
Icacina manni (Earth ball) is a shrub with
well-modified tubers  whose nutrient
composition has been evaluated to contain
5.6% crude protein, 3.60% ether extract,
12.00% ash, 16.00% crude fibre, 51.26%
nitrogen free extract and 3,000.kcal/kcal of
metabolizable energy (Umoren ef al,
2008).

Although some anti-nufritional factors such
as cynogenic glycosides, phytic acids and
oxalates (Fassiet, 1973; Antai and
Nkwelang, 1999) afe known to pose
limitation in the utilization of earth ball,
certain processing techniques (Umoren et
al., 2007) have been employed to eliminate
the problem which should improve the
feedstuff value. Umoren et al. (2007)
asserted that a 48 hours fermentation
followed by sun drying for 3 to for days
processes led to a remarkable reduction in
the anti-nutritional factors. However in the
South Eastern part of Nigeria, where rain
fall paitern and high relative humidity
persist for almost seven months in a year,
sun drying of the fermented /. manni may
pose aseriouschallenge. Itis in view ofthis
background, that cheap alternative
processing methods could be contrived for
adoption by local farmers.

The present study was therefore, designed
to investigate the effect of toasting as a
processing method on the nutritional
potentials of the I. Manni.in broiler rations.

Material and Methods

Experimental site and processing of
Icacinia manni

The study was carried out at the Department
of Animal Science Laboratory and the
Teaching and Research Farm of the
University of Calabar, Calabar, Nigeria
located at latitude 04°57'N and longitude
08°20'E./4.95'N with the mean annual
precipitation and temperature of 1300 -
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3000 mm and 28°C - 30°C, respectively.

The Icacinia. manni tubers were harvested
from a fallow land at Akpabuyo Local
Government Area of Cross River State, in
the South Eastern Nigeria.  The fresh
tubers were peeled and cut into slices of
2mm thick. These were washed in clean
water to remove dirt.  The slices were
milled into a paste using grinding machinc
and expressed to remove residual water.
The dehydrated sample was transferred into
an earthen- pot and toasted for 30 minutes
using firewood as fuel until about 88-90%
dry matter was obtained . The dried,
granular and powdery toasted /. manni meal
was packaged in jutc bags and kept for
chemical analysis and feed formulation.
Chemical analyses

The anti-nutrient factors of the raw and
toasted samples of I. manni were
determined. Cyanogenic glycoside was
estimated using alkaline titration method (
AOAC, 1995). About 30g of I. Manni meal
was homogenised and the homogenate
centrifuged to obtain a clear supernatant
was obtained. Aliquot of the supernatant
was used to estimate hydrogen cyanide
using auto analyzer Technicon AAII (Rao
and Hahn, 1984). Phytic acid content was
determined by Colometric procedure
(Wheeler and Ferrel, 1971). Oxalate was
estimated using the method of Dye (1956).
The proximate composition of the test
ingredients were carried out according to
the methods of AOAC (1990). Data
generated from the chemical analyses were
subjected to T-test to test for significance.
Experimental diets

Five experimental diets were formulated to
supply 23% crude protein (CP) and
2,800kcal/kg of metabolizable energy
(ME) during starter phase and 20% CP and
2,900kcak/kg ME during finisher phase.
The Metabolizable energy of the feed was
calculated from the proximate chemical
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composition data using formula: ME Kcal =
37x% CP+81.8x%EE+ 35.5 x % NFE
(AOAC, 1990) Diet | was the control,
while in diets 2, 3, 4 and 5 toasted /. manni
meal replaced maize at 15, 30, 45 and 60%
levels, respectively (Table 1),

Management of experimental birds

Two hundred and twenty five (225) Anak
2000 day-old chicks were used for the
study. The birds were randomly divided
into five experimental treatment groups of
45 each on weight equalization basis. Each
group was further divided into three
replicates of fifteen (15) birds each in a
Completely Randomised Designed
arrangements. The birds were initially fed
on the starter dicts for four weeks and then
switched to the finisher for the next four
weeks. The birds were raised in a
conventional deep litter system using wood
shavings as litter materials. Feed and water
were supplied ad libitum throughout the 56
days of the experiment. The birds were
weighed to obtain the initial body weight
and thereafter the weight was recorded on
weekly basis. The feed intake was

Table 1: Composition of experimental diets

measured daily by a difference between the
initial quantity offered and the left over
after 24 hours. The average weekly feed
intake and weight gain were used to
compute the feed conversion ratio (FCR).
In the last week of the experiment, six birds
per treatment werc selected, starved for 18
hours and sacrificed for organs cvaluation.
Statistical analysis,

All data collected were subjected to
Analysis of Variance general linear model
(SAS, 1995) to determine diffcrences of
means among the dietary treatments.
Significant difference among the treatment
means were separated using Duncan
Multiple Range Test of the same statistical
package at 5% level of prabability.

Results and Discussion

Chemical composition

The chemical composition and the anti-
nutritional factors of raw and toasted
Icacina mani meal are as shown in Tables. 2
and 3, respectively.

Toasting did not significantly (P>0.05)

Starter phase

Finisher phase

Levels of L manni meal

Levels of 1. manni meal

_Ingredients 0 15 30 45 gl 5 8 15 30 45 60
Maize 4957 4126 3329 25.64 18.28 55.00 45.76 36.92 28.43 2028
leacina meal - 7.28 14.27 2098 2743 - B.07 15.82 23.26 30.42
Soybean meal 3573 3676 3174 i8.68 38.59 26.83 2797 29.06 3012 311
Fish meal 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
Wheat offal 6.00 6.00 6.00 6.00 6.00 £.00 8.00 8.00 8.00 8.00
Palm kernel cake 3.00 3.00 3.00 3.00 3.00 4.00 4.00 4.00 4.00 4.00
Salt 0:50 0.50 0.50 0.50 0.50 0.50 050 0.30 0.50 0.50
Bone meal 250 2.50 2.50 2.50 2.50 3.00 3.00 3.00 3.00 3.00
Lysine 0.40 0.40 0.40 0.40 0.40 0.40 0.40 (.40 0.40 0.40
Methionine 0.30 0.30 0.30 0.30 0.30 0..30 0.30 0.30 0.30 0.30
*Vitamin/mincral 0.50 0.30 0,50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
premix
Total 100.00 _1060.00 100.00  100.00 100,00  100.00  100.00 100.00  100.00  100.00
Determined
analysis
% Crude protein 2302 231 22,98 23.00 23.05 20.00 20.00 20.01 20.00 20,04
ME{Kcalkg) 279801 28003 280520 280301 280111 2900.66 2902.03 289822 290000 2897.89
Crude fibre (%) 5.06 6.10 6.75 7.01 7.67 530 6.42 6.89 7.30 7.89

* Vitamin/miineral premix cantaining the following per kg Vitamin A BU00GGE LT Viemin B3 LEDOOOUIL: Vikamin E 500075 Vitamn K 2.000mg; Thizmine

| S00mg; Ribollavin B2 4,000mp: Pyridoxine B6, 1. 500mer; Anti exidant |25 Niac

300mg: Vitamin B12 | Omg; Panthoteni: acids 3.000me: Falic acid 500m;

Biotin 2iimg; Chalire chionde 200p. manginess 80z Zine St; Iron 20g. copper Sg: Todine 1.2 Sslenium 200mg; Cobal 2ilime
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influence the proximate composition of the
I. manni,but significantly (P<0.05) reduced
the anti-nutritional factors, except for
phytate increased slightly. Thc
composition of the hydrogen cyanide was
reduced by 81.89%, total oxalate by
62.56% and soluble oxalate by 56.0%.
Phytate was increased by 20.0%, although
the variation was not significant. O'Dell and
deBoland (1976) stated that phytates are
fairly stable to heat, thus it will affect the
gxtent to which phytate could be removed
by heat processing and its subsequent
utilization. Increase in the concentration of
phytate with toasting may be attributed to
reduction in the moisture content of the
sample thereby increasing its concentration
in the dry feed sample. Significant
reduction in the levels of anti-nutritional
component of the tuber by toasting makes it
suitable for non- ruminants feeding. Onu
and Okongwu (2006) stated that deduction
in the anti-nutrients activity through feed

processing could improve dietary protein
and energy digestibly.

Broiler performance

The results of the performance of broilers
fed toasted /. manni meal are presented in
Table 4. The average total weight gain and
mean daily weight gain were significantly
(P<0.05) influenced among treatment
groups. Birds on 15% I manni diet
recorded (P<0.05) the highest mean daily
weight gain of 34.41g compared fo those
fed 60% I manni meal diet with the least
daily weight gain of 18.39g. The values
were observed to decrease as the dietary
level of I. manni increased in the diets.
This work agrees with the findings of
Maphosa et al. (2003), Onu and Madubuike
(2006), Umoren et al. (2007) and
Mohammed and Agwunobi (2009) for
broilers fed diets containing graded levels
of sweet potato tuber meal, cooked
cocoyam meal, fermented /. manni meal
and taro cocoyam meal, respectively. The

Table 2: Proximate composition of Raw and Toasted Jcacinia mani meal (%)

Component Raw Toasted +SEM
Moisture 3.00 0.30 0.82
Crude protein 3.06 327 0.23
Ash 1.50 1.60 0.16
Ether extract 3.90 3.40 0.16
Crude fibre 15.90 16.00 0.35
Nitrogen free extract 75.64 75.43 0.23

Means are values of triplicate determination
SEM: Standard error of mean’

Table 3: Anti-nutritional composition of L. manni (mg/100g)

Phytochemicals Raw Toasted +SEM % Reduction/
2 Increase

Hydrogen cyvanide 16.46 344 1.83 (81.89)

Total oxalate 305.60 114.40 6.91 (62.56)

Soluble oxalate 180.00 79.20 5.01 (56.00)

Phytate 22.05 26.59 1.07 20.59

Means are values of triplicate determination
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Table 4: Growth performance and Internal organs characteristics of broilers fed diets of toasted Jcacimia mani

meal

Levels of I manni (%)

Parameter 0 15 30 45 60 =SEM
Initial body weight 48.20 48.10 47.30 4795 48.10 0.25
Final body weight (g/bird) 1898.30 1975.25 1507.95 1276.05 107820 833
Total weight gain(g/bird) 1850.10" 1927.15°  1460.65° 1228.11°  1030.10°F 833
Av, Daily feed intake 101.76° 110.46"  82.15° 75.88" 70.61° 1.40
Av. daily weight gain (g/bird) 33.04 3441 26.08 2193 18.39 1.11
Feed conversion ratio 1,08 3.21 3.15 346 3.84 0.24
Internal organs (% live weight)

Gizzard 3.52° 3.12° 4.53° 418" 5.31° 0.79
Heart 0.49" 031° 0.33°¢ 0.s1* 0.50" 0.08
Liver 2.56° 3.25° 362" 350" 393" .65
Proventriculus 0.44° 0.54"° 0.56" 0.86" 1.72" 0.2
Intestine {cm) 6.41° 542¢ 7.50° £.20* 7.68° 1.32

Values within the same row with different superscripts are significantly (P<0.05) different

SEM: Standard error of mean

depression in growth rate with increasing
concentration of [ manni meal suggested a
low utilization of the test ingredient. It has
been shown that at higher levels of
inclusion, I. manni meal alters the texture,
colour, taste and odour of diets ( Umoren et
al. 2007) which supports result of the
current study. Lower weight gain observed
may be attributed to high fibre, especially
the non- starch polysaccharides (NSP) in
the tuber. Soluble NSP are considered to
interfere with the digestion of other
feedstuffs that furnish nutrients such as
protein and fat, or could inhibit absorptive
capacity of animals ( Choct ef al., 1994).
According to Adejoro et al. (2013),
phytates has been found to impair the
utilization of some minerals, resulting in
poor performance when animals are fed
phytate rich diets. Also, the depressed
weight gain with increased dietary level of
1. manni meal may be attributed to decrease
in feed consumption of the birds.

Variation in the average daily feed intake
was significantly (P<0.05) highest inbirds
fed 15% I. manni diet, while the least intake
( 70.61g) was recorded in those fed 60% /.
manni meal diet. The feed intake reduced
with increased fest sample in the diet. This
condition suggested a possible non-
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palatability of the /. manni meal diets which
agrees that wild tubers are unpalatable
(Akobudu and Agyakwa, 1998; Onu and
Madubuike, 2006; Umoren et al., 2007).
Feed consumption and ultimate utilization
was probably affected by texfure, colour
(Leslie et al.,1973), taste and odour
(Odunsi et al., 1996) or a combination of
these factors. 1
Feed conversion ratio did not differ
(P>0.05) significantly among treatment
groups.

The internal organs .
The result of the internal organs of broiler
fed graded levels of I manni meal i§
presented in Table 4.
The elevated level of test sample in the diets
significantly (P<0.05) influenced the
internal organs characteristics. Birds fed
60% I. manni meal diet had significantly
largest values for the gizzard (5.31%), heart
(0.5%) liver (3.93%), proventriculus
(1.72%) and intestine (7.68%). Increase in
the gizzard and proventricular weights
perhaps represent greater work posed by
nature of the feed during digestion and
metabolism. . manni contain higher
polysaccharides than maize, whic
challenge the gizzard to develop greater
musculature to handle the feedstuff (
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Carrew et al., 2003). Enlargement of the
heart muscle may represent extra work load
imposed by stress. High fibre level in diets
increase the length of the intestine of
chickens (Carrew et al., 2003) as evident in
the study.

Conclusion

Toasted Icacinia manni meal could
successfully replace maize up to 15% in
broiler diet without adverse effect on
performance. Further study on  the
supplementation of Icacinia manni meal
with exogenous enzymes may improve the
nutritive value for greater utilization.
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