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Abstract: A research was carried out to study the effect of MOS, baker yeast, or Noni leave extracts on broilers
antibody titers to NDV and Al vaccine. Broilers were fed corn-mungbean hase basal diet. Two hundreds 204
Lohman MB-202 day old chicks were randomly assigned into four treatment diets i.e. 1) commercial diet
(Dc), 2) basal diet with addition of MOS (Dwos), (3) basal diet with inactivated baker yeast (Dveazt), (4) basal
diet with inactivated baker yeast and Noni leaves extracts (Dv+). Basal diet, commercial diet and water were
given ad libitum. NDV and Al vaccine were given simultaneously via subcutaneous on day 4. Serum antibody
titers were measured on day 18, 21, 25 and 30 by Haemaglutination Inhibition Test and expressed as
Geometric Mean Titer (log2). Antibody titers to NDV and Al vaccine were already detectable two weeks after
vaccination (on day 18). There were no significant difference of antibody titers to both vaccines among all
groups. These results showed that either MOS, or yeast, or combined yeast and noni leaves extracts can be
used in corn-mungbean base diet to support broilers production against NDV and Al routine vaccination.
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INTRODUCTION

Increase awareness of consumers to healthy and safe
animal products as well as worldwide ban to in feed
antibiotics have made natural feed additives being
studied and used. Prebictic and phytobiotic are several
alternatives to in feed antibiotic which have been shown
to improve broilers performance and health. MOS is a
well studied feed additive that can improve gut
morphology, providing competitive exclusion against £
cofi and improve immunity of broilers (Parks ef af., 2000;
Spring et al., 2000; Samarasinghe et al., 2003; Yang ef
al., 2008). Other study has also shown that yeast can
also improve performance and immunity of broiler (Gao
et al., 2008). Phytobiotic has regained interest as it can
improve gut function, provide antimicrobials activity,
serve as antioxidant source and promote growth
efficiency (Windisch et al., 2008; Al-Kassie, 2010). Other
attempt to reduce and eliminate antibiotic use in feed
and medication program is utilizing feed ingredients that
naturally contain phytonutrients which can improve the
antioxidant pool of the body and one or several arms of
immune system (Chew and Park, 2004; El-Abasy et af.,
2002; Hikosaka et al, 2006). The use of feed grains
such as corn, sorghum and mung beans provide not
only macro- and micro-nutrients but also other bioactive
nutrients such as carotenoids in corn and mung beans
and poliphenclic substance in sorghum and mung
beans which can improve humoral immune response
against vaccination (Awika et al, 2000; Murwani, 2008;
Murwani and Murtini, 2009). Furthermore, the grains may
also contain other plant secondary metabolites in
minute amount which might be beneficial to livestock as
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natural feed. The following research was carried out to
study the effect of inclusion of MOS, inactivated baker
yeast, or combination of inactivated baker yeast and
Noni leaves extracts into corn-mungbean base diet on
broilers antibody titres to NDV and Al vaccination.

MATERIALS AND METHODS

Birds and diets: Corn, sorghum and mungbean were
obtained locally in grain form with approximately 11-12%
moisture content. These feed ingredients were ground
separately and stored in clean water tight plastic drum
until mix. They were also checked for the presence of
mycotoxin under UV light and no mycotoxin was
detected. Animal protein was obtained from East Java
i.e. a by product of sortation and cleaning process from
fish egg industry and the protein content by proximate
analysis is 56%. Noni (Morinda citrifolia) leaves extracts
were prepared by mixing Noni fresh leaves and drinking
water in a mixer and the resulting extract was filtered and
used directly to be mixed with the basal diet. Baker yeast
was inactivated by wet heating and then directly mixed
with basal diet.

The basal diet was formulated based on corn-
mungbean. Feed ingredients i.e. corn, sorghum,
mungbean, animal protein, vitamin mix (Medion

Indonesia), mineral mix (Medion Indonesia) and Allzyme
(Alitech, Indonesia), methionine, lysine and choline were
used to compose the basal diet (Table 1). Vitamins and
mineral mix were used to provide more than adequate
level as recommended by NRC (1994). Lysine,
methionine and choline were added after calculating
their contents in each feed ingredients. Treatment diets
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consisted of Dc) commercial broiler diet; Duos) basal diet
+ BioMOS (Alltech, Indonesia); Dveast) basal diet +
inactivated baker yeast S. cerevisiae (Fermipan); Dv+«)
basal diet + inactivated yeast and Noni leaves extracts.
Basal diet and each additive were mixed, pelleted and
crumbled. The dried crumble diet for each treatment was
kept in separated and labeled clean plastic drums for
feeding.

The starter basal diet was formulated to meet nutrient
requirement of broilers with protein level of
approximately 21% and calculated ME of 2900 Kcal/kg
(day 1 to day 21). ME of basal diet was calculated from
ME value of each feed ingredient from local feed
composition data (Hartadi et af, 1986) or proximate
analyses (when published data is not available) or the
combined data. From day 22 to day 30, birds were given
the same treatment diets. The difference is that for
finisher the protein content is reduced to 19-20% by
reducing the percentage of mungbean in the basal diet.
A total of 204 Lohman MB-202 cne day old unsexed
broilers with average initial body weight of 43-44 g were
used in this experiment. They were given free access to
sugar containing water at their arrival. The experimental
chicks were then selected for uniform body weight from
the available population and randomly assigned into 4
large groups. The unselected chicks were raised
separately until market weight. The chicks were kept in

Table 1: Composition and nutrient contents of experimental diets

a warm brooder and given the above described
treatment diets (Table 1). Chicks were given ad libitum
access to the diet and drinking water.

On day 7, each large groups were allocated into two
large brooders to give more space to the growing birds.
On day 11, the birds from each large groups were further
allocated randomly into 5 replicates with 9 chickens in
each replicate. Birds were vaccinated with commercial
combined ND La Scota and Al vaccine (PT. Medion
Indonesia) on day-4 via eye drop and subcutanecus
simultaneously.

Vaccination was carried out by Animal Health Technical
Officer who routinely vaccinating chickens in the region.
The dose and vehicle of vaccine was used according to
instruction sheet. Subcutaneous route was given with
automatic injector so that each bird received the same
amount of NDV-Al vaccine. Such combined vaccination
on day 4 has been routinely applied in commercial
setting for small scale broiler producers. Vaccination on
day 4 coincides with the disappearance of maternal
antibody after four days post hatch (Nitsan et a/., 1991).
The treatment diets were performed up to 30 days to
follow the appearance of antibody against ND-AI
vaccination. Experiments were conducted in an open
broiler-house at the Faculty facilities with similar
condition as that found in most small scale broiler
chicken producers (Murwani and Bayuardhi, 2007).

Feed ingredients (%) D.* (feed label) Dyos Dyenst Do
Coarn NA 3245 3245 3295
Sorghum NA 3.48 3.28 3.28
Mungbean NA 395 395 395
Rice meal NA 5 5 5
Fish protein NA 11.2 11 (i
MOS NA 0.1 - -
Baker yeast NA - 0.5 0.5
Noni leave extracts NA - - water extract
Vitamins, minerals and allzyme NA 77 77 7.7
Lysine, methionine and choline NA 0.57 0.57 0.57
Total NA 100 100 100
Nutritive values

*ME (Kcal/kg) 3071 2939 2936 2037
"Crude protein (%) 227 214 215 214
"Crude lipid (%) 37 1 1.66 1
*Crude fiber (%) 2.8 23 24 23
*Total methionine (%) NA 0.5 0.5 0.5
‘Total lysine (%) NA 1.1 1.1 1.1
‘Total choline (%) NA 0.14 0.14 0.14
"Total Ca (%) 1.4 1.3 1.2 1.0
“Total P (%) 0.9 0.7 0.7 0.7

*Dc is composed of Corn, soybean meal, MBM, CGM, Palm Olein, Essential Amino Acids, Essential Minerals, Premix and Vitamins. It
contains antibictic and anticoccidiostat. NA: the wvalue of each ingredients or the diet is Not Available. Lipid and Crude fibre of

commercilal diet were analysed by proximate analyses.

Vitamin contents per kg vitamin mix: 6000000 IU vitamin A, 1200000 IU vitamin D3, 2.5 IU vitamin E, 3 g vitamin K, 2 g vitamin B1,
3 g vitamin B2, 1 g vitamin B6, 2 mg vitamin B12, 20 g vitamin C, 15 g Nicctinate acid, 5 g Ca-D Panto-thenate, 750 g Na, Ca, K and
Mg electrolite. This mix was calculated and used accordingly to provide more than adequate level of vitamins (NRC, 1994).

Mineral contents per kg mineral mix: 32.5% Ca, 10% P, 6 g Fe, 4 g Mn, 0.075 g, 0.3 g Cu, 3.75 g Zn, 0.5 g vitamin B12, 50000 U
vitamin D3. This mix was calculated and used accordingly to provide more than adequate level of minerals (NRC, 1594).

*Based on calculated ME.

“Calculated based on local feed composition table (Hartadi ef a/, 1986) or proximate analysis.
*Calculated based on local feed composition table and known supplemented lysine, methione and choline.
STotal calcium of all diets were analyzed by AAS and total P by Spectrophotometer (AOAC, 1984)

891



int. J. Poult. Sci,, 9 (9): 890-894, 2010

Blood sample collection: Blood was sampled starting
two weeks after NDV vaccination or on day 18. The
antibody titers were then followed every on day 21, 25
and 30. At the end of sampling period on day 30 the
treatments were terminated. One bird of each replicates
was sampled randomly for this blood collection.
However, on day 18 two birds of each replicates were
sampled to give enough serum samples. Serum was
separated by centrifugation and kept frozen until
ahalyses.

Determination of antibody titer to NDV and Al vaccine:
Antibody titers were measured using Haemaglutinin
Inhibition method as describe in Murwani (2008). Fifty
microlitres standard viral suspension (4
Haemaglutination Unit) was suspended into 12 wells of
96 well plates. The titer of this viral suspension was
determined as described by Vilegas (1987). Fifty
microlitres serum from each samples was then added
into the first well. For controls, the serum samples were
replaced with phosphate buffered saline. The mixture in
the first well was mixed well and serially diluted 2 folds.
The plate was then incubated for 15 minutes at room
temperature. Fifty microlitres of 0.5% chicken erythrocyte
was then added into the mixture, mixed well and
incubated further for 30 min at room temperature. The
end point was observed when erythrocyte in the control
well was agglutinated. The antibody titer of serum
samples was read as the highest dilution that can inhibit
agglutination (Indonesian Directorate of Veterinary
Society, 1999). The titer is expressed as Geometric
Mean Titer (log2) to simplify numerical writing.

Statistical analysis: A completely randomized design
with 5 treatments and 5 replicates was employed. All
data were analyzed using ANOVA and Duncan’s multiple
range test was used when means were significantly
different (p<0.05). A split plot analyses were also
performed on titer values to compare means of different
days within each treatment.

Table 2: Antibody titres to NDV vaccine

RESULTS

Two weeks after vaccination antibody titers to NDV and
Al vaccines were already detectable (Table 2 and 3).
Statistical analyses for each sampling period on day 18,
21, 25 and 30 days showed that there was no difference
in antibody titres to both NDV and Al vaccines among
treatments (p<0.05).

DISCUSSION

The antibody titers to NDV vaccines in all groups
showed a protective value from day 18 to day 30 i.e. =4
(Medion). As all titres are statistically not significantly
different, the present results showed that broiler fed
local corn and mungbean based diet either with MOS, or
yeast, or yeast and Noni leaves extracts produced the
same titer values as that of broiler fed commercial diet.
ND vaccination is routinely administered to prevent and
successfully preventing ND disease among broilers.
Our previous study on the effect of feed ingredient types
on antibody titres against ND vaccination has shown that
mungbean in high percentage and sorghum in low
percentage in the diet can improve antibody titres
(Murwani, 2008). Further study also showed that addition
of methionine and lysine in the diet to complete the
requirement of essential amino acids improves humoral
response against ND vaccination (Murwani and Murtini,
2009). Our present study which used diet based on corn
and mungbean with addition of methionine and lysine
and feed additives of MOS, or yeast, or yeast and Noni
leaves extracts, without any antibiotics in feed or in
drinking water can protect experiment broilers from day
18 up to day 30 against NDV is consistent with previous
results. As present modern broilers can be harvested as
early as 28 days (market weight), such protective
antibody against NDV up to 30 days is beneficial in
broilers production.

The antibody titers to Al vaccines in all groups showed
unprotective value (<4) ranging from the lowest 1 to the
highest of 4.2. A protective value was found in group with

Age of Treatments

experimental CV
broilers D: Duos Doeasr Do Transformation
18 days 6.00£0.71 5.20%1.10 5.00£0.71 560+1.14 17.16

21 days 5.8042.05 5.0040.71 5.00+1.41 5.40+0.89 11.51

25 days 4.80+1.79 4.2010.84 5404114 4.40+0.55 10.68

30 days 5.60+1.82 5.00+0.71 4.40+1.52 4.80+1.30 13.28
Table 3: Antibody titres to Al vaccine

Age of Treatments

experimental CV
broilers D¢ Dyos Doepzr Do, Transformation
18 days 1.2041.30 2.2040.84 2.80+1.30 1.0041.00 11.15

21 days 1.60+1.52 1.80+2.39 0.40+0.55 1.80£1.30 13.32

25 days 3.60+1.14 4.00%1.22 3404114 3.60+1.14 14.68

30 days 4.20+1.48 3.60%1.52 2.60+1.52 2.00+1.58 9.83
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commercial diet on day 30 and in group DMOS on day
25. However, as all titres are statistically not significantly
different, the present results indicated that broiler fed
local corn and mungbean based diet either with
inclusion of MOS, or yeast, or yeast and Noni leaves
extracts produced the same titer values against Al
vaccine as that of broiler fed commercial diet. The
humoral immune response to Al vaccine takes place
slowly and the protective values were found much later
than ND vaccine. Al is also found more frequently in
layers than broilers as layers life span and production
time is longer than broilers. Therefore, even with
commercial diet the titer values against Al vaccine
remains low at the end of blood sampling on day 30.
However, such titres have been shown in practical
setting to provide protection during their short production
time. Therefore simultaneous NDV-Al vaccination to
broilers at 4 days of age as one of routine vaccination
methods to broilers is beneficial and provide one time
effective vaccination. Furthermore the present result
added evidence that corn-mungbean base diet is
beneficial to humoral immune response to NDV-AI
vaccination.

Conclusion: Corn and mungbean base diet with
inclusion of MOS, or inactivated baker yeast, or
combined inactivated yeast and Noni leaves extracts can
be used comparably to commercial corn-soybean meal
base diet to support broilers health to ND and Al
vaccination.
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