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Fungal infected feedstuffs are denatured in nutrients and cause them to develop off flavors
that often dampen the appetite of livestock and poultry. In this study, the effect of toasted
African nutmeg (Monodora myristica) spice in Aspergillus flavus-infested diets on growth

performance of broilers was investigated in a 2 x 3 factorial experimentthat lasted for 42 days.

Three out of 6 dietary treatments were infected with Img of pure culture of Aspergillus flavus
and toasted Monodora myristica spice included at 0%, 0.5% and 1.0% while the other 3 diets
were infection-free with 0%, 0.5% and 1.0% Monodora myristica inclusion respectively. Each

treatment was replicated three times at 30 chickens per replicate. Infection status was
significant (P<0.05) for daily weight gain, feed conversion ratio (FCR) and protein efficiency
ratio (PER). Daily weight gain, feed conversion ratio and protein efficiency ratio were
134.19¢/bird/day, 39.23g/bird/day, 3.59g/bird/day and 1.10g/bird/day, respectively for the
non-infected diets. The aflatoxin infection from Aspergillus flavus was observed to reduce
(P<0.05) feed intake to 130.51g/bird/day and weight gain (33.67g/bird/day). FCR and PER

were also reduced (P<0.05) by the presence of aflatoxin from Aspergillus flavus in the diet.

Effect of Monodora myristica supplementation on feed intake, average daily weight gain,

FCR and Protein efficiency ratio was significant (P<0.05) for all the measured parameters.

The Feed intake, average daily weight gain, FCR and protein efficiency increased (P<0.05)

as Monodora myristica inclusion level increased. Feed intake (119.8g/b/d), daily weight gain

(28.90g/b/d), FCR (4.28) and PER (0.94) were observed in the Monodora-free (0%) diet.

0.5% and 1.0% levels of Monodora inclusion produced similar (P>0.05) effects on all the
growth parameters but were higher than the control. The interaction of aflatoxin infection and
Monodora inclusion level were significant for all the growth parameters. The interaction of
aflatoxin infection x Monodora inclusion levels recorded feed intake of 107.97¢/b/d, 137.36
and 146.19g/b/d respectively for 0, 0.5 and 1.0% Monodora; 22.27g/b/d, 37.87g/b/d and
40.83g/b/d daily weight gain and 4.85%, 3.63% and 3.58% FCR. The interaction effect of
Monodora inclusion level in infection-free diets on the birds feed intake were 131.65g/b/d,

147.24g/b/d and 123.67g/b/d respectively for 0%, 0.5% and 1.0%. The interaction effect at
0.5% inclusion level x non-infected diet was significantly higher (41.31g/b/d) than that at 0%
inclusion level on daily gain. However, the daily weight gain of 40.83g/b/d observed in the
interaction of 1.0% Monodora level x aflatoxin -free diet similar (P<0.05) to that observed in
the 0.5% inclusion level. The feed conversion ratio produced by the interactions at the three
different levels (0, 0.5 and 1.0%) in the Aspergillus-free diets were (P>0.05) 3.71, 3.57 and
3.49 respectively while PER were (P<0.05) 1.05, 1.13 and 1.11 respectively. The Monodora-
free diet recorded 9.26% drumstick, 2.26% liver 0.65% kidney and 2.43% gizzard, while the
diet that had 0.5% Monodora myristica yielded 2.12% liver and 2.29% gizzard. Inclusion of
Monodora up to 1.0% recorded 1.63% liver weight. Aspergillus flavus alone caused a
reduction in live weight, dressed weight, thigh, kidney, breast meat, gizzard and an
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enlargement in the liver. Monodora myristica inclusion level also affected (p<0.05) all the
parameters except dressed weight, thigh and back cut. Kidney and liver were observed to
decrease as the level of inclusion of Monodora myristica increased. The interaction of
Monodora myristica and Aspergillus flavus on the parameters were significant (p<0.05).
From the results, Monodora myristica may be beneficial to poultry farmers, since about 90%
of the poultry feed ingredients especially grains are constantly exposed to aflatoxin infection
from Aspergillus flavus and other mycotoxin infections which hinder maximum nutrient
utilization and affect the rate of conversion of feed.

Keywords: Aflatoxin, Monodora Myristica, Aspergillus flavus. growth performance, broifer
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Introduction

Farmers in Nigeria are faced with an
increasing challenge of poor storage
facifities. Most often the feedstuffs under
these poor storage conditions become
mouldy. The moulds which are fungal in
nature denature the nutrients of the feed and
cause them to devefop off flavour that
dampen the appetite of the animats which
are fed these feeds. Ao, their presence in
feed ingredients {eads to the introduction of
mycotoxin known as Aflatoxin. Aflatoxins,
the most dangerous mycotoxins, are
toxigenic secondary metabofites of fungi
produced by certain strains of Aspergillus
species - A.flavus, A. parasiticus and A.
nomis (Fente et al., 2001). These fungi can
produce their toxic compounds on afimost
any food that will support growth. They
often grow on agricultural products
especially on grains such as groundnuts and
maize. The metabofites produced by these
fungi inctude AFB, AFB,, AFG, and AFG,,
all of which occur naturally (Kozakiewic
and Smith, 1994). AFB, and AFB, are
produced by Aspergillus flavus whife A.
parasiticus produces these same
metabofites along with AFG, and AFG,. Of
the four metabolites, AFB, is found in
highest concentrations folfowed by AFG,.
Due to their abifity to grow on afmost atl
food products, they can generate off
flavours, produce toxins, and cause
discofouration and proteofysis (Atharthi,
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1997). Aflatoxin has been reported to have
adverse effects on poultry. McDonald et al.
(1995) reported high fevel of turkey poults
and duckfing poisoning as a result of
groundnut infestation with Aspergillus
flavus. The principal target organ of
Aflatoxin is the fver (Aftharthi, 1997).
Animals which consume sub-fethal
quantities of aflatoxin for several days or
weeks develop a sub-acute toxicity
syndrome which commondly incfudes
moderate to severe fver damage with
marked bife duct profiferation. Sonia et al.
(1997) reported that even with fow fevel of
aflatoxin in the anima( feed, there would be
a decrease in growth rate, fowered mitk and
egg production and suppression of
immunity.  Carcinogenicity has been
attributed to aflatoxin B,. Aftharti (1997)
reported that in chronic toxicity, fver
becomes damaged and gaftl bfladder
becomes swollen. After the invasion of
affatoxin into the fiver, lipids infiftrate the
hepatocytes and {ead to necrosis or fiver cel
death. He reported that the LD,,of a day-ofd
duckfing is 0.3mg /kg body weight. The
effect of affatoxicosis can be compounded
by stress and this can fead to induced
haemorrhaging due to profonged blood
clotting time caused by fack of vitamin K
utifization. The study was conducted to
evaluate the effect of Monodora myristica
on the growth performance parameters of
birds fed diets infested with Aspergillus
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flavus.

Materials and methods

Seeds of Monodora myristica were bought
from Ndoro Market in Ikwuano Local
Government Area of Abia State. They were
cleaned and toasted at 65°C for one hour.
Then they were milled into powder, bottled
in an airtight container and then anafyzed
for its proximate composition according to
the procedure of the A.O.A.C (1990). The
Vitamin (ascorbic acid, thiamine, riboflavin
and niacin) and Mineralcompositions were
also analyzed using the Johnson and U frich
(1959) method and Barakat et al., (1973)
respectively as outlined by Okwu (2004).
The experiment {asted for forty-two days.
The broifer birds were stabifized for
fourteen days on standard broifer starter
diet and thereafter random{y atfocated to six
treatment diets in a 2 x 3 factorial in
Completely Randomized Design
experiment. Factor A was aflatoxin
infection status at two fevels (infection and
non-infection) and factor B was incfusion
fevelat three fevels (0%, 0.5% and 1.0%) of
Monodora spice. A total of 540 unsexed
Anak broifer birds were random/{y alfocated
to six diets and repficated three times with
thirty birds per repficate. The first three
diets designated 1, 2 and 3 respectively
were diets each infected with 1mL pure
culture of Aspergillus flavus obtained from
the Plant Pathology Laboratory of the
National Root Crop Research Institute,
Umudike in Abia State of Nigeria and
supplemented with 0% (infected controd),
0.5% and 1.0% milled Monodora myristica.
The remaining three diets 4, 5 and 6 were
not infected with Aspergillus flavus, but
were also supplemented with 0% (non-
infected controf), 0.5% and 1.0% M.
myristica spice. The broifer chicks were
raised on deep fitter floor. Routine
management and vaccination procedures
were followed. The diets in mash form and

181

water were provided ad-libitum. Records of
feed consumption and fGveweight were
taken weekly on a group basis throughout
the 49days duration of the experiment.
Statistical analysis

The data collected were subjected to
Analysis of Variance (ANOVA) in a 2x3
factorial arrangement in a completely
randomized design experiment and where
significant differences were obtained,
means were separated using Duncan'’s
Muttiple Range Test (Duncan, 1955) as
packaged in SPSS (2006) for windows;
version 16, SPSS Inc.

Results

The resufts of the average weight gain, feed
intake and feed conversion ratio of broifers
fed Aspergillus flavus-infected or non-
infected diets with or without Monodora
myristica additives are shown in Tabfe 2.
Infection status effect was significant
(P<0.05) for daity weight, feed conversion
ratio and protein efficiency ratio. Daily
weight gain, feed conversion ratio and
protein efficiency ratio were 39.23g/b/d,
3.59 and 1.10 respectively for the non-
infected diets whifle, the infected diets were
fower (P<0.05) for daify gain (33.67g/b/d),
FCR (4.02) and PER (1.05). There was no
significant (P>0.05) infection status main
effect on feed intake. Average feed intake
was 130.51g/b/d and 134.19g/b/d for
infected and non-infected diets,
respectively.

Monodora myristica incfusion fevel
significantly (P<0.05) affected afl the
growth parameters. Lowest (P<0.05) feed
intake of 119.81g/b/d, daily weight gain
(28.90g/b/d), feed conversion ratio (4.28)
and PER (0.94) were observed in the
Monodora-free (0%) diet. However, 0.5%
recorded 142.24g/b/d feed intake,
39.59¢/b/d daily weight gain, 3.60 FCR and
1.13 PER white 1.0% Monodora inclusion
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Table 1: Dietary composition of Aspergillus -infested and non -infested broiler diets supplemented
with and without Monodora myristica

INFECTED DIETS NON-INFECTED DIETS
Monodora level 0.0% 0.5% 1.0% 0.0% 0.5% 1.0%
Maize 53.00 53.00 53.00 53.00 53.00 53.00
Soybean 20.00 20.00 20.00 20.00 20.00 20.00
Fishmeat 2.00 2.00 2.00 2.00 2.00 2.00
G.N.C 12.00 11.50 11.00 12.00 11.50 11.00
PK.C 3.00 3.00 3.00 3.00 3.00 3.00
Wheat offat 4.25 4.25 425 4.25 4.25 4.25
Monodora 0.00 0.50 1.00 0.00 0.50 1.00
Bone meal 3.00 3.00 3.00 3.00 3.00 3.00
Oyster 2.00 2.00 2.00 2.00 2.00 2.00
Methionine 0.10 0.10 0.10 0.10 0.10 0.10
Lysine 0.10 0.10 0.10 0.10 0.10 0.10
Salt 0.30 0.30 0.30 0.30 0.30 0.30
Vit/min premix 0.25 0.25 0.25 0.25 0.25 0.25
Total 100 100 100 100 100 100
Cafc.ME(kcalkg) 2912.35 2901.37 2890.40 2912.35 2901.37 2890.40
CrudeProtein (%) 21.68 21.58 21.49 21.68 21.58 21.49
Calcium (%) 1.89 1.91 1.94 1.89 1.91 1.94
Phosphorus (%) 0.94 1.13 0.43 0.94 1.13 0.43
Lysine (%) 1.13 1.12 1.12 1.13 1.12 1.12
Methionine (%) 0.43 0.42 0.42 0.43 0.42 0.42
Crude fibre (%) 3.37 3.71 3.71 3.37 3.71 3.71
Vitamin/mineral Premix suppfying the following per kg diet: Vit. A (1500 1.U); Vit D 3 (1600 L.U);

Riboffavin (9.0mg): vit. Be (0.3): viti» (8.0mg); Nicotinic acid (8.0mg); iron (5.0mg); Selenium (0.01mg);
Magnesium (10.0mg); Zinc (4.5mg); cobalt (0.02).

Results

Table 2 : Effect of Monodora myristica Level of inclusion and  Aspergillus flavus on Growth
performance of Broilers chickens

Inf. Status Level of Inc. (%) Feed intake Daily weight gain FCR PER
(g) (g/b/d) (g feed/g gain)
Inf. 0 107.97° 22.27° 4.85¢ 0.84°
N.Inf 0 131.65° 35.54° 3.71° 1.05°
Inf. 0.5 137.36" 37.87° 3.63° 1.12¢
N.Inf 0.5 147.24* 41.31* 3.57° 1.13*
Inf. 1.0 146..19° 40.88* 3.58° 1.18
N.Inf 1.0 123.67° 40.83* 3.49° L1
SEM 6.31 0.80 0.08 0.02
Infection Status
Infected 130.51 33.67° 4.02* 1.05°
Non-infected 134.19 39.23¢ 3.59° 1.10*
SEM 3.64 0.46 0.04 0.01
Monodora level main effect
0% 119.81° 28.90° 4.28° 0.94°
0.5% 142.24 39.59° 3.60° 1.13*
1.0% 144.43* 40.85* 3.54° 1.14*
SEM 4.458 0.564 0.054 0.016

abc- means in the same cofumn with the same superscript are not significantfy (P>0.05) different from
one another.
Inf. and Non-infected represent infected and non-infected respectivelfy.
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fevels yielded a daily feed intake of
144.43¢g/b/d, daily weight gain
(40.85g/b/d), FCR (3.54) and PER (1.14).
The interactions effect of affatoxin infection
from Aspergillus flavus x Monodora
inclusion tevelwere significant (P<0.05) for
allthe parameters. The infected controldiet
had 0% Monodoraand was the feast
(P<0.05) consumed (107.97g/b/d), and atso
recorded the (east daily weight gain
(22.27g/b/d), feed conversion ratio (4.85)
and PER (0.84). Average feed intake of the
infected diet increased (P<0.05) above the
control to 137.36g/b/d and 146.19g/b/d
respectively as Monodora was included at
0.5% and increased to 1.0%. The incfusion
of Monodora in the infected diet at 1.0%
fevel yietded feed conversion ratio and
protein efficiency ratio of 3.58 and 1.18
respectively. Similar (P>0.05) effect was
recorded with those fed infected diets with
0.5% Monodora tevelwhich recorded FCR
(3.63) and PER (1.12). For the non-infected
diets, the 1.0% Monodora was feast
(P<0.05) consumed (123.67g/b/d).
However, it recorded 40.83g/b/d weight
gain, 3.49 FCR and 1.11 PER. When
Monodora was added to affatoxin-free diet
at 0.5% fevel, it recorded the highest
(P<0.05) feed intake (147.24g/b/d), with
daily weight gain, FCR and PER of 41.31,
3.57 and 1.13, respectively. The aflatoxin-
free diet with no Monodora
supplementation recorded feed intake of
131.65g/b/d, 35.54g/b/d weight gain 3.71
FCR

Discussion

Average daily feed intake was observed to
be depressed by Aspergillus flavus
infection. Feed intake was positively
affected by Monodora inclusion over the
control. The average daily feed intake in the
infected feed increased as the fevels of
Monodora supplementation increased. For
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the non-infected diets, feed intake afso
increased as the Monodora fevel rose to
0.5% but further increase in the Monodora
fevelbeyond that, resulted in the decrease in
feed consumption. The reduced feed intake
recorded for the infected diet without
Monodora coutd be attributed to the non-
palatabiflity of the diet due to oftf-flavour that
may have been caused by the presence of
fipase enzymes in Aspergillus flavus. These
enzymes break down the fipid contents of
the diets in the process of fipofysis feading to
the release of taste that the birds found
unacceptabfe (McDonald ef al., 1995). The
observed increase in feed intake resufting
from the Monodora supplementation was in
agreement with the observation made for
sanguinaria rhizome on pigfets and poufliry
(Gerbert et al., 1999) and turmeric on faying
hens (Samarasinghe and Wenk, 2002). The
fow feed intake (123.67g/b/d) by 1.0%
Monodora in the diet that was not infected
suggests probably that the flavour from the
spicemay have been too high thereby
increasing the taste and characteristic
pungent odour from the essential oil
components. This may not have been
tolerated by the birds and thus negatively
affected feed intake.From the resufts, the
average feed intake of the non-infected diets
at 0%, 0.5% and 1.0% Monodora fevel
appear to be higher than that obtained from
the Mucuna bean-based broifer diet (Ukoha
et al, 2011). The ftower feed intake of
82.73g/b/d, 84.95g/b/d and 89.67g/b/d by
birds fed Mucuna-based diet with
Monodora suppfementation at 0%, 0.5%
and 1.0% respectively could probably be as
a result of the antinutritionalcomponents in
the Mucuna cochinchinensis. The difference
observed in the feed intake may be an
indication that the birds have wetlldevefoped
taste buds as opposed to by the report of
Hofdas and May (1966).

Inclusion of Monodora myristica in
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Aspergillus flavus diet improved average
daily weight gain of birds over the controf-
fed birds. The teast weight gain (22.27g/b/d)
and protein efficiency ratio (0.84) was
observed in the Monodora-free infected
diet. The weight gain realized by
suppfementing 0.5% and 1.0% Monodora to
non-infected diets were not superior to that
obtained in the infected diet having 1.0%
Monodora supplementation. The feed
conversion ratio in allthe groups except the
groups fed infected control were simifar
(P<0.05). Monodora supplementation
improved the protein efficiency ratio in
birds fed the infected diets. The fow weight
and poor utifization of the nutrients in the
infected diets with 0% Monodora could be
as a resuft of the affatoxin produced by the
Aspergillus flavus which may have bound
them, making them unavailable for
absorption. The poor protein efficiency ratio
confirmed this assertion. Monodora at 0.5%
and 1.0% fevels of inclusion were able to
neutrafize the effect of the affatoxin and
enhance the utilization of the nutrients
comparabfe to the non-infected diets.
Monodora was afso observed to improve the
utifization of non-infected diets especially

at evels not exceeding 0.5%.

The observations above were in {ine with
the findings of Atharthi (2006) who
reported that affatoxin at 0.25ppm in turkey
poults and duckfings impaired growth and a
dose of 1.5ppm in broifers and 4.0ppm in
Japanese quail had negative effect on
growth. Aspergillus flavus atone appears to
impair the availabifity of bile salts which
decrease vitamin D3 production, probabfy
through increased fevels of bifiary acids in
the gastric juice. This afso feads to the
decrease in the absorption of fat sofuble
vitamins. Moreover, aflatoxin is known to
react negatively with different cell proteins
and this feads to the inhibition of
carbohydrate and {ipid metabolism, protein
synthesis and mitochondrial respiration
(Soniaetal, 1997).

From the results, Monodora myristica tends
to be beneficial to poultry farmers, since
about 90% of the poufltry feed ingredients
especially grains are constantly exposed to
affatoxin infection from Aspergillus flavus
and other mycotoxin infections which
hinder maximum nutrient utifization and
affect the rate of conversion of feed.
Monodora may find a pflace in future as

Table 3: Effect of Monodoramyristica and Aspergillusflavus infection in broiler diet on organs and

cut part weights

Inf. Monodora  L.W. DRW DS TH BM Liver Gizzard Backcut Kidney
Status  Level (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
Inf. 0 1310.15¢  85.67° 9.71° 9.92¢  18.15* 246 235 14.31%® 0.62°
N.Inf 0 1866.67° 9433  8.81¢ 9.07°  15.02%¢  2.06° 2.51° 14.81* 0.69*
Inf. 0.5 1966.67° 9231 9.92%  939® 1470 221¢ 2.07° 14.32%® 0.59¢
N.Inf. 0.5 2104.63*  91.87°  10.46°  9.16® 15.10* 2,05  2.50° 13.99° 0.64%
Inf. 1.0 2092.00°  91.98*  10.25® 9.53® 15.60°  2.08° 2.20° 14.77* 0.52¢
N.Inf. 1.0 2090.00*  92.79*  9.51¢ 9.71%  14.31¢ 1.18¢  2.51° 14.34® 0.67%

SEM 34.90 1.35 0.13 024 023 0.03 0.04 0.194 0.02

Infection status main effect

Inf. 1789.61° 92.99®° 9.96* 9.61°  14.81° 2.25° 2.23° 1447 058

N. 2020.43* 9336 9.59° 9.51°  16.15° 1.76° 2.51° 1438  0.67*

Inf.

SEM  20.15 0.78 0.08 0.14 0.13 0.02 0.02 0.13 0.01

Monodora Level main effect

0% 1588.41°  90.06 9.26° 9.50  16.59* 2.26 2.43° 16.59*  0.65

0.5% 2035.65°  92.09 10.19° 9.58  14.90° 2.12* 2.29° 14.90°  0.62°

1.0% 2091.00° 9238 9.88°  9.62  14.96" 1.63° 2.38 14.96°  0.60°

SEM 0.95  0.09 0.17 0.16 0.02 0.02 0.16 0.01
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poultry feed additive which can compete
favorabfy with the harmful chemicals or
synthetic additives that are not consumer
friend .

Tabfe 3 summarizes the effects of
Aspergillus flavus infection and Monodora
myristica spice on the carcass
characteristics of broifters fed affatoxin-
infected and non-infected diets. The
Monodora-free diet recorded 9.26%
drumstick, 2.26% fiver 0.65% kidney and
2.43% gizzard, whilethe diet that had 0.5%
Monodora myristica yielded2.12% fver
and 2.29% gizzard. Inclusion of Monodora
up to 1.0%recorded 1.63% fver weight.
Aspergillus flavus atone caused a reduction
in five weight, dressed weight, thigh,
kidney, breast meat, gizzard and an
enfargement in the fiver. Monodora
myristica incfusion flevel aflo affected
(p<0.05) allthe parameters except dressed
weight, thigh and back cut. Kidney and fiver
were observed to decrease as the fevel of
inclusion of Monodora myristica increased.
The interaction of Monodora myristica and
Aspergillus flavus on the parameters were
significant (p<0.05).

The live weight, dressed weight, thigh and
fiver weights were enhanced by the
inclusion of Monodora myristica. Dressed
weight and thigh weights were improved as
the fevel of inclusion of Monodora
myristica increased. Ao the fiver weight
decreased as the fevel of incfusion of the
spice increased suggesting that it could hefp
to reduce stress on the fiver. Largest liver
weight was observed in the infected diet that
tacked Monodora. Incfusion of 0.5% and
1.0% Monodora myristica in the diet caused
areduction (p<0.05) in the fver weight. For
the non-infected diets, 1.0% M. myristica
inclusion fevel resufted in the fowest
(p<0.05) fiver weight. However, 0.5%
Monodora did not make any significant
impact over the control on fiver weight.

Liver weight was significantly (p<0.05)
enfarged by Aspergillus flavus in the
absence of Monodora myristica. The
highest (p<0.5) weight of the kidney was
observed in the group fed non-infected
control diet. In the presence of Aspergillus
flavus infection, Kidney weight decreased
(p<0.05) when Monodora was included at
1.0% the fGver is the principal target of
aflatoxin metabofite. The increase observed
in fiver size observed in the infected diet
without Monodora could be due to
increased pressure from detoxification of
the Aspergillus flavus infection. The size of
the kidney recorded in the infected
Monodora-free diet coufd be due to the
increased metabofic rate of the organ in an
attempt to reduce the toxicity in the system
arising from the presence of affatoxin in the
Aspergillus flavus.

References

Alharti, M. A. 1997. Efficiency of the
utilization of some spices and herbs
with or without antibiotic
supplementation on the growth
performance and carcass
characteristics of broifer chicks Fac.
Of Metero, Environ and Arid Land
Agri., King Abdufaziz Univ., Jedda,
Saudi Arabia.

A.0.A.C. 1990. Association of official
Anaflytical Chemists. Official
methods of Anafysis. 15"edn.
Washington D.C.

Barakat, M. Z., Shehab, S. K., Darwish,
N. and Zahermy, E. L. 1973.
Determination of ascorbic acid from
plants. Analyst biochemistry 33: 89-
93.

Fente, C. A., Jaimez, B. 1., Franco, C. M.
and Cepede, A. 2001. A new
additive for cufture media for rapid
determination of afflatoxin
producing Aspergitlus strains.

185



McDonald, P., Edwards,

Applied Environmental
Microbiology 67: 4858 —4862.

Gerbert, S., Stanbel, M., Messikommer,

R. and Wenk, C. 1999. Rhubarb als.
Aflternative zuantimikrobiellen
Leistungs-forderm (AML)
imFerket- und broifterfutter. In:
gesunde Nutziere (Ed, Sutter, M.
Kreuzer and C.Wenk). p 165- 166.

Holdas, A. and May, K. N. 1966. Fish oil

fish flavor of Eggs carcasses of hens.
Poultry Sci.45: 1405 -1408.

Johnson, C. M. and Ulrich, A. 1959.

AnalyticalMethods for use in plants
analysis. Bill 766 Calfifornia. Agric
Exp. Staberkefey. Schum Pierre EX
Beille. Global J. Pure and Applied
Sci. 6:83-870

Kozakiewic, Z. Z. and Smith, O. 1994.

Biotechnofogy Handbook. 7: 23- 40.
R. A.,
Greenhalgh, J. F. D. and Morgan,
C. A. 1995. Aflatoxin in groundnut
meal-poison to Turkey poufts and
duckfings. In Anima€ Nutrition. 5"
Edition (Pearson Education Limited,
Essex CM 20 2JE, United kingdom.
P522-523

Okwu, D. E. 2004. Phytochemical and

vitamin content of indigenous
Spices of South Eastern Nig. J.
Sustain. Agric. Environ 6 (1):30-37.

Effect of African nutmeg (Monodora myristica)spicein aflatoxin-infected diets on growth performance of broilers

Samarasinghe, K. and Wenk, C. 2002.

Ukoha, O. A. 2011.

186

Tumeric (cucurma f{onga) and
mannan ofligosaccharide as
antibiotic repfacers in broiler diets.
In: Optimadfle N u
utzungnderfutterressourcenin
zusammenspielvonberg-und
T a £ g e b e 1 t
EinBeitragzuminternation{enjahr
der Berg.
Schriftenreiheausdminstitu fur
NutztierWissenschafen.
(Ed.M.Kreuzer, Wenk. C. and
Lanzinu, T)23:124-125.

Sonia, K. B., Lahirib, P., Chackradeob,

P., Bhideb, S. V. and Kuttan, R.
1997. Protective Effect of food
Additives on Afflatoxin-induced
mutagenicity and
hepatocarcinogenicity. Amala
cancer Research center, Amafa
Naga, Trichur, Kerafa, India.

Effect of African
Nutmeg (Monodora myristica)
Spice as a feed additive on the
growth performance of broiler
chickens. Ph.D Dissertation.
Department of Anima{Nutrition and
Forage Science, Michaet Okpara
University of Agriculture, Umudike.

Received: 13" October, 2016
Accepted: 16" March, 2017



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142
	Page 143
	Page 144
	Page 145
	Page 146
	Page 147
	Page 148
	Page 149
	Page 150
	Page 151
	Page 152
	Page 153
	Page 154
	Page 155
	Page 156
	Page 157
	Page 158
	Page 159
	Page 160
	Page 161
	Page 162
	Page 163
	Page 164
	Page 165
	Page 166
	Page 167
	Page 168
	Page 169
	Page 170
	Page 171
	Page 172
	Page 173
	Page 174
	Page 175
	Page 176
	Page 177
	Page 178
	Page 179
	Page 180
	Page 181
	Page 182
	Page 183
	Page 184
	Page 185
	Page 186
	Page 187
	Page 188
	Page 189
	Page 190
	Page 191
	Page 192
	Page 193
	Page 194
	Page 195
	Page 196
	Page 197
	Page 198
	Page 199
	Page 200
	Page 201
	Page 202
	Page 203
	Page 204
	Page 205
	Page 206
	Page 207
	Page 208
	Page 209
	Page 210
	Page 211
	Page 212
	Page 213
	Page 214
	Page 215
	Page 216
	Page 217
	Page 218
	Page 219
	Page 220
	Page 221
	Page 222
	Page 223
	Page 224
	Page 225
	Page 226
	Page 227
	Page 228
	Page 229
	Page 230
	Page 231
	Page 232
	Page 233
	Page 234
	Page 235
	Page 236
	Page 237
	Page 238
	Page 239
	Page 240
	Page 241
	Page 242
	Page 243
	Page 244
	Page 245
	Page 246
	Page 247
	Page 248
	Page 249
	Page 250
	Page 251
	Page 252
	Page 253
	Page 254
	Page 255
	Page 256
	Page 257
	Page 258
	Page 259
	Page 260
	Page 261
	Page 262
	Page 263
	Page 264
	Page 265
	Page 266
	Page 267
	Page 268
	Page 269
	Page 270
	Page 271
	Page 272
	Page 273
	Page 274
	Page 275
	Page 276
	Page 277
	Page 278
	Page 279
	Page 280
	Page 281
	Page 282
	Page 283
	Page 284
	Page 285
	Page 286
	Page 287
	Page 288
	Page 289
	Page 290
	Page 291
	Page 292
	Page 293
	Page 294
	Page 295
	Page 296
	Page 297
	Page 298
	Page 299
	Page 300
	Page 301
	Page 302
	Page 303
	Page 304
	Page 305
	Page 306
	Page 307
	Page 308
	Page 309
	Page 310
	Page 311
	Page 312
	Page 313
	Page 314
	Page 315
	Page 316
	Page 317
	Page 318

