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ABSTRACT: A total number of 300 unsexed 7 d old Sasso chicks were randomly divided
among 5 dietary treatments with 6 replicate cages per treatment and 10 chickens per cage,
assigning experimental unit to investigate the effect of either live yeast of Saccharomyces
cerevisiae (SC) or Mannaoligosaccharide (MOS) as a natural growth promoters on blood
parameters, carcass characteristics and immune response. Dietary treatments were: 1%
group fed a commercial basal diet without supplementation and served as control, the 2"
and 3™ groups fed basal diet supplemented with 0.1 and 0.2% of SC, and the 4" and 5%
groups fed basal diet supplemented with 0.25 and 0.5g of MOS/kg. Results showed that
treated groups had significantly greater body weight (BW), body weight gain (BWG),
economical efficiency as well as higher values of nutrients digestibility than the control
group. All treatments decreased serum AST, ALT, urea, creatinine, serum total lipids,
triglycerides, cholesterol, LDL and increased glucose, T3, T4, TAC, GSH, GPX, SOD,
RBC’s , WBC’s, total protein, globulin, phagocytic activity, phagocytic index, IgG, INFy,
IL2 and IL10 compared to control. Supplementation of SC or MOS increased significantly
percentage of dressing and decreased abdominal fat compared to control. Moreover, SC or
MOS decreased bacterial count of the digestive system compared to control group. In
conclusion, both Saccharomyces cerevisiae and mannan oligosaccharide could be used
safely as natural growth promoters to improve growth performance and immune response
of Sasso broiler chickens.
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INTRODUCTION:

In past decades, sub remedial dosages of
antibiotics have been used to enhance
poultry growth performance, health and
control pathogens. The negative impacts of
antibiotics, i.e., the increases of microbial
resistance to antibiotics and residues in
chicken meat products which might be
harmful to consumers (Diarra et al., 2007;
and Koc et al., 2010). Therefore, the use of
antibiotics as growth promoters was
completely banned in 2006 by the
European Union (EU). Nowadays, world,
feed additives, , i.e., probiotics, prebiotics,
are being tested to lighten the problems
connected with the withdrawal of
antibiotics from food (Attia et al., 2014).
Microorganisms as  probiotics  (non-
pathogenic microscopic organisms and/or
yeast) are one of the choices for growth
promoters in animals. Role of supplemental
dietary microbial items in the digestive
system are not known precisely, but
presented mechanisms are; 1) help in feed
digestion, 2) increase nutrient availability,
and 3) restrain harmful microscopic
organisms in the gut (Owings et al., 1990).
Normal flora in the digestive system plays
a necessary role in the health and
performance of chickens (Thong Song et
al., 2008). Saccharomyces cerevisiae
known "bread cook's yeast" is a standout
amongst the most generally marketed
species and one of the compelling
adsorbents rich in protein (40-45%),
vitamin B complex, biotin, niacin,
pantothenic corrosive and thiamin and its
natural quality is high (Reed and
Nagodawithana, 1999).

The inclusion of SC in the poultry feed has
been shown to improve chickens
performance and diminish mortality (Attia
et al., 2011). Likewise, Some authors
reported an advantage of yeast that are
fed to animals as responsible for the
production of digestive enzymes and
vitamin B complex and for stimulation of
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intestinal mucosa immunity and expanding
insurance against poisons delivered by
pathogenic microorganisms (Dabiri et al.,
2009; and Attia et al., 2011). Many
researchers affirmed that the impacts of
yeast could be an alternative to antibiotic-
based drugs in poultry feed (Hooge et al.,
2003; and Stanley et al., 2004).

Cell wall components of yeast or
whole yeast products have been
utilized to influence the physiology,
morphology and microbiology of the
intestinal tract of broiler chicks (Yang
et al., 2008; and Morales-Lopez et al.,
2009). MOS is gotten from the external
cell wall of Saccharomyces cerevisiae and
its evaluation in poultry diets is of
particular interest because it shifts
gastrointestinal microflora balance toward
beneficial organisms (Fairchild et al.,
2001). MOS have shown promising effects,
such as decreasing pathogenic microflora
of the gut, stimulating a strong immune
response, and elevating the strength of the
intestinal mucosa in studies with poultry
(Spring et al., 2000; and lji et al., 2001). By
balancing the intestinal microflora and
stimulating the immune response, MOS
have been shown to increase the growth of
broilers (Hooge, 2004) and enhanced
intestinal function (Yang et al., 2007 and
2008; and Bovera et al., 2010a, b). This
study aimed to investigate the effect of live
yeast of either SC or MOS as a natural
growth promoter on performance, blood
profile, bacterial account, meat analysis and
the immune response of Sasso chickens.

MATERIALS AND METHODS:

This study was conducted at the Poultry

Research Unit  (El-Bostan Farm),
Department of Animal and Poultry
Production, Faculty of  Agriculture,

Damanhour University, Damanhour, Egypt,
from November to December 2015. Three
hundred unsexed 7 day-old Sasso strain
chicks obtained from a commercial
hatchery, At 7 day-old were randomly
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distributed into five groups, (n=60 birds)
each group contain 6 replicates (10 birds
each) and reared on similar managerial
conditions. The chicks were fed basal diet
and were submitted to the following dietary
treatments: the 1% group fed a commercial
basal diet without supplementation
(control), the 2" and 3" groups fed the
same basal diets supplemented with 0.1 and
0.2 % of SC, and the 4™ and 5" groups fed
basal diet supplemented with 0.25 and 0.59
of MOS.

The experimental diets were formulated
according to NRC (1994). Chicks were fed
basal diet containing 22.9% and 3042,
21.4% and 3103, 19.1% crude protein and
3200 kcal/kg during the starter, grower and
finisher periods, respectively. All Chicks
were housed in battery brooders in semi-
opened room equipped with two exhaust
fans to keep normal ventilation. Chicks
were fed the experimental diets ad libtium
and given free access to water. A light
schedule similar to commercial conditions
was applied until 7" day being 23 h light
followed by 20 h light from 8" day until 3
days before slaughter test (8-50 days of
age). The average outdoor minimum and
maximum  temperature and relative
humidity during the experimental period
was 22°C and 24°C and 55.7 % and 58.7%,
respectively. The brooding temperature
(indoor) was 32, 30, 27 and 24-21°C during
1-7, 8-14, 15-20 and 21-53 days of age
(declined gradually).

Chicks in each replicate were weighed (g)
weekly between 7 and 53 d of age, and the
BWG (g/chick) was calculated. Feed intake
was recorded for each replicate (g/chick)
and thereby FCR (g feed/g gain) was
calculated .European production efficiency
index (EPEI) was measured throughout the
experimental period (7-53d of age).
Production index value was calculated
throughout the experimental period (7-53d)
of age (Attia et al., 2012) as follows.

pr = EW&KEZSR 400 Where:
PPx FCR
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EPElI = European Production Efficiency
Index; BW = Body weight (kg)
SR = Survival rate (100% - mortality)

PP = Production period (days)
FCR = Feed conversion ratio (kg feed / kg
gain)

The apparent digestibility of nutrients and
ash retention was done using five birds per
treatment housed individually in metabolic
cages/treatment using total collection
method, cited by Abou-Raya and Galal
(1971). Nitrogen, EE, CF and ash content
of the dried excreta as well as those of feed
were determined according to AOAC
(2004). Economical evaluation for all
experimental treatments was made (Zeweil,
1996). At 53 d of age, 12 chicks were taken

randomly from each treatment and
slaughtered to  determine  dressing
percentage.

Twelve blood samples were taken

randomly from each treatment (about 3 ml)
were collected in before slaughter from the
brachial wvein for hemato-biochemical
analysis. The blood samples were divided
into two parts, the 1% in heparinized tubes
as anticoagulation and 2" without heparin
to obtain serum. Plasma or serum were
separated by centrifugation of the blood at
3000 rpm for 20 minutes and stored at —

20°C for later analysis. Biochemical
indicators such as (Glucose, Urea,
Creatinine, ALT, AST(U/L), Alkaline

phosphatase, Total Lipid, Triglycerides,
Cholesterol, HDL, LDL, Total antioxidant
capacity (TAC), glutathione peroxidase
(GPX), glutathione (GSH), superoxide
dismutase (SOD), T3, T4), Hematological
traits such as (RBC’s, Hemoglobin, PCV
%, MCV, MCH, MCHC), WBC’s total and
differential counts, and Immune indices
such as (Total protein, Albumin, Globulin,
a—globulin, globulin  —B, Globulin—y,
Lysozyme activity (LA), Bactericidal
activity (BA), Lymphocyte transformation
test (LTT), Phagocytic index (PI),
Phagocytic activity (PA), immunoglobulin
(lgY, IgM and IgA) and IL-2, IL-10 and
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IFN-y were measured as described
previously by (ELnaggar et al., 2016). At
the time of slaughter, 6 samples of cecal
content for each treatment were taken for
bacterial counting. The effect of dietary
treatments on the microbial activity of the
digestive system include: total bacteria
count which was determined according to
the method of (ICMSF, 1980), as well as
the detection of Salmonella and Escherichia
coli strains following the 1SO-6579: 2002
food microbiology procedure employing
the horizontal method of food and animal
feeding stuffs (1ISO Standards
catalogue 07.100.30; WHO 2010).
Finally, samples of breast and thigh meat
(50:50 basis) from slaughtered birds and
the experimental diets were chemically
analyzed according to (AOAC, 2004) and
breast and thigh total antioxidant capacity
(TAC) was determined by the ORAC assay
(Cao and Prior, 1999).
Obtained data were analyzed using the
GLM procedure (Statistical Analysis System
(SAS, 2002), using one-way ANOVA using
the following model: Yik= pu+ Ti + eix
Where, Y is the dependent variable; p is
the general mean; T is the effect of
experimental treatments; and e is the
experimental random error.  Before
analysis, all percentages were subjected to
logarithmic transformation (logl0x+1) to
normalize  data  distribution.  The
differences among means were determined
using Duncan’s new multiple range test
(Duncan, 1955).

RESULTS
The production performance, economical
efficiency and production index of broiler
chickens fed diet supplemented with S.C
and MOS during days 7-53 of age are
shown in Table 1. Chicks fed basal diet
supplemented with either S.C or MOS at
different levels had significantly (p<0.05)
greater BW and BWG than the control
group. Moreover, Chicks fed the basal diet
supplemented with 0.25 and 0.5g of MOS
had significantly(p<0.05) decreased FI and
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improved FCR during 7-53d of age
followed by those fed basal diet
supplemented with 0.2% of S.C then 0.1%
of S.C compared to the control group.
Chicks fed basal diet supplemented with
0.25, 0.5g of MOS and 0.2% of S.C had
significantly better economic efficiency
and production index followed by those fed
basal diet supplemented with 0.1% of S.C,
both are higher than the control group.

The apparent digestibility of the nutrients
of broiler chickens fed diet supplemented
with S.C or MOS during days 7-53 of age
are shown in Table 2. Chicks fed basal diet
supplemented with either S.C or MOS at
different levels had significantly (p<0.05)
better digestibility values of dry matter,
crude protein and ether extract than the
control group while, those fed basal diet
supplemented with 0.5g of MOS had
significantly higher digestibility of crude
fiber than only the control group.

The biochemical blood constituents of
broilers are shown in Table 3. All
supplementation of either S.C or MOS
decreased serum AST, ALT, urea and
creatinine and increased urea /creatinine
ratio compared to control group. In
addition, all supplementations increased
glucose and decreased serum total lipids,
triglycerides,  cholesterol, and LDL
compared to control group. No significant
differences were recorded among the
different supplements except in creatinine,
urea /creatinine ratio, HDL and cholesterol
where, chicks fed basal diet supplemented
with 0.25g of MOS had significantly lower
creatinine and cholesterol and higher urea
[creatinine ratio than other supplements.
Moreover, Chicks fed basal diet
supplemented with either S.C or MOS at
different levels had significantly higher T3
and T4 than the control group. On the other
hand, antioxidants enzymes including
TAC, GSH, GPX and SOD were higher in
chickens fed basal diet supplemented with
either S.C or MOS at different levels
compared to the control group.
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Feeding diet with different
supplementations increased RBC’s
hemoglobin, PCV, WBC’s and lymphocyte
and decreased MCV and MCH compared
to control group. Chicks fed basal diet
supplemented with 0.25g of MOS or 0.1%
of S.C had significantly higher RBC’s than
other supplements. While, Chicks fed basal
diet supplemented with 0.25g of MOS or
0.2% of S.C had significantly lower MCV
and higher MCHC than other supplements
and control group (Table 4).

Feeding diet with different
supplementations increased total protein,
globulin, a—globulin, globulin-y, LA, BA,
LTT, phagocytic activity, phagocytic index,
IgA, IgM, IgG, INFy, IL2 and IL10
compared to control. Furthermore, Chicks
fed basal diet supplemented with 0.25¢g of
MOS or 0.2% of S.C had significantly
higher globulin-y, IgM, IL2 and IL10 than
other supplements. On the other hand,
Chicks fed basal diet supplemented with
0.25g of MOS had significantly lower o—
globulin than other supplements. Moreover,
chicks fed basal diet supplemented with
0.2% of S.C had significantly lower INFy
than other supplements (Table 5).
Supplementation of either S.C or MOS at
all tested levels increased significantly
percentage of dressing and total edible
parts and decreased abdominal fat and
inedible parts compared with control. Also,
feeding diet with different
supplementations  significantly increased
percentage of spleen and decreased that of
bursa of Fabricius compared to control diet.
While, no significant differences between
groups concerning percentage of thymus
(Table 5).

Feeding diet with different
supplementations increased protein and
TAC and decreased fat and fiber in meat
compared to control group. However,
Chicks fed basal diet supplemented with
0.25g % of MOS had significantly higher
fat and TAC than other supplements (Table
6).
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All treatments of either SC or MOS
decreased total bacterial count, Salmonella,
E.Coli and Proteus compared to control
group. However, Chicks fed basal diet
supplemented with 0.25g of MOS had
significantly lower count of Salmonella,
E.Coli and Proteus than the other
supplemented groups (Table 7).
DISCUSION

The present study indicates that the
addition of either S.C or MOS to diets
improves the growth, FCR, economical
efficiency, production index and the
digestibility of dry matter, crude protein
and ether extract while, decreased FI of
treated chicks compared to the control one.
The improvements in FCR could be
attributed to the increase in growth rate and
decrease in feed intake. The present results
are in line with those obtained by Zhang et
al. (2005); Paryad and Mohmoudi (2008);
and Abou El-Naga (2012). They indicated
that SC enriched growth performance of
broiler chicks. The enhanced growth
performance of broilers on SC could be
attributed to many beneficial effects like its
source of Vit B, cellulotic enzymes,
phytase and its cell wall components of
MOS and gulcomannan, thus SC may
improve intestinal lumen health and
nutrient utilization (Zhang et al., 2005). In
agreement with the current results, Spring
et al. (2000) and Zhang et al. (2005)
indicated that SC improved the efficacy of
the immune system, and increased
digestion and absorption of nutrients,
which resulted in better performance. In
addition, Koc et al. (2010) indicated that
S.C in the diet has been shown to improve
the bird performance and decreased
mortality. This improvement may be
related with the balanced microbial
population in the gastrointestinal tract
which has an important role in the health
and performance of the broilers (Thong
song et al., 2008).

On the other hand, Abd-Elsamee et gal.
(2015) and Attia et al. (2014) indicated that
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the addition of MOS to diets improve the
growth of broiler chicks compared to the
un- supplemented, control one . The growth
promoting effects of MOS was attributed to
its influence on gut morphology and thus
intestinal health and function as shown by
increasing the population of beneficial
bacteria (Yang et al., 2008; Bovera et al.,
2010a, b; Cheled- Shoval et al., 2011). In
addition, MOS can enhance the utilization
of nutrients in the intestine. It is also
capable of stimulating specific microbial
populations resulting in improving fiber
fermentation with a reduction in starch and

sugar utilizing bacterial populations
(Bovera et al. 2010a; b). It is known also
that MOS can improve the growth

performance and gut morphology by
binding the mannose receptors on the type
1 fimbriae of some pathogen bacteria to
prevent their attachment to the intestinal
mucosa (Spring et al., 2000; Cheled-Shoval
et al., 2011; Attia et al., 2011). Moreover,
due to the ability of MOS to limit the
growth of potential pathogens in the
digestive tract of animals, the digestive
tract remains healthy, and its functions
more efficiently and more nutrients are
available for absorption (Bozkurt et al.,
2008). In addition, MOS can enhance the
utilization of nutrients in the intestine,

through improving fiber fermentation
(Kocher et al., 2004); improve ileum
structure and increase villi height of

broilers (Zhang et al., 2005), as well as
increasing butyrate supply  from
fermentation that leads to the development
of intestinal epithelium, cell differentiation
and increase immune response, probably
due to the higher number of T-cells in the
intestine (Peuranen et al., 2004).

Results obtained revealed that all
supplementations of either SC or MOS
decreased serum AST, ALT, urea,

creatinine, serum total lipids, triglycerides,
cholesterol, HDL, LDL, MCV and MCH
and increased glucose, urea /creatinine
ratio, T3, T4, TAC, GSH, GPX, SOD,
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RBC’s hemoglobin, PCV, WBC'’s,
lymphocyte, total protein, globulin, o—
globulin, globulin-y, LA, BA, LTT,
phagocytic activity, phagocytic index, IgA,
IgM, IgG, INFy, IL2 and IL10 compared to
control group. Similar to the present study,
Paryad and Mahmoudi (2008) and Husseini
(2011) showed that SC at 0.15%
significantly increased plasma total protein,
albumin, globulin and WBCs while,
decreased H/L ratio in broilers. In addition,
Paryad and Mahmoudi (2008), Saleh EI-
Din and Abd El-Hamid (2012) found that
broiler chickens fed SC at 0.02 % had
higher antibody titers against NDV than the
control at 38 d of age. The positive effect
of SC on immune response could be
attributed to its cell wall components of
chitin, mannan and glucan which have an
immunostimulant effect (The beneficial
influence of MOS on blood constituents are
in line with those reported by El-Sheikh et
al. (2009) who reported that hemoglobin,
RBC, WBC, total protein, albumin, and
globulin were greater in hens supplemented
with MOS than the control treatment. Attia
et al. (2014) reported similar results. In this
respect, Riad et al. (2010) found a
significant  increase in  counts  of
erythrocytes, leukocytes, lymphocytes, and
Heterophils and Heterophils/lymphocytes
ratio in biological additives compared to
the control ones. However, values were
better with the addition of yeast + prebiotic,
prebiotic, yeast than probiotic in the diet of
broiler (0-42 d of age). Toloei et al. (2010)
showed that MOS increased antibody titers
against AIV in the fourth, fifth and sixth
weeks of age. Abd-Elsamee et al. (2015)
found that plasma total lipids and
cholesterol were decreased (p<0.05) by
MOS supplements. Moreover, mannan
oligosaccharides can promote lactic acid
bacteria activity, which can be effective in
reducing the cholesterol level by producing
enzymes that cause disintegration of bile
salts making them unconjugated , as well as
by reducing the pH in the intestinal lumen
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(Sarica et al., 2009). Yalcin kaya et al.
(2008) found that dietary MOS lowered
blood cholesterol of broilers. Besides,
feeding broiler chickens prebiotic increased
serum total proteins and globulins
(Vytautas et al., 2006).

Mannan oligosaccharides can enhance
immune response by promoting the growth
of lactic acid bacteria, and they
simultaneously  produce  antibacterial
substances and stimulate the production of
immunoglobulin, especially IgA (Sarica et
al., 2009). Adding MOS to broiler diets
enhanced immunity and  markedly
increased concentrations of IgA antibodies
(Kogan and Kocher, 2007; Rehman et al.,
2009) and resulted in a significant increase
in the antibody titer against SRBCs (Riad et
al., 2010). In this connection, El-Sheikh et
al. (2009) showed that in Mandarah
chickens, antibody response against
infectious bursal disease virus (IBDV) were
increased in MOS treated group compared
to control group.

The present study revealed that all
supplementations of either S.C or MOS
increased percentage of dressing, total
edible parts and spleen and decreased
abdominal fat, inedible parts and bursa
compared with control. Feeding diet with
different  supplementations  increased
protein and TAC and decreased fat and
fiber of meat compared to control group.
Chicks fed basal diet supplemented with
0.25g % of MOS had significantly higher
fat and TAC than other supplements. In
agreement with the current results, Pelicano
et al. (2004a, b) showed that S.C.
significantly increased carcass yield of free
range broiler chickens, while percentage of
proventriculus, gizzard, liver, pancreas and
relative weight and length of duodenum,
jejunum, ileum and cecum were not
significantly affected by yeast origin.
Furthermore, Yousefi et al. (2008) reported
that carcass yield and intestinal pH were
significantly different (p<0.05) among
birds fed either probiotics or organic acids.
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Birds fed diets supplemented with probiotic
had a better carcass yield than birds fed the
control. Taheri (2000) showed that addition
of yeast to broiler diets induce to
decreasing immune organs. Also, Abdel-
Azeem et al. (2005) reported that yeast or
fungi had a positive effect on percentage
dressing, liver, gizzard, heart, giblets and
abdominal fat. Riad et al. (2010) reported
that chicks fed yeast as an additive were
significantly higher in carcass weight,
carcass and dressing percentage than the
control. On the other hand, the present data
disagree with those reported by Husseini et
al. (2008) and Momtazan et al. (2011) who
found that Probiotics and Saccharomyces
cerevisiae had no effect on hot and cold
carcass weight, carcass yield, the weight of
carcass parts and the abdominal fat pad.
Also, Mohamed et al. (2008) indicted that
addition of MOS significantly (p<0.05)
reduced the percentage of abdominal fat in
the carcass. Also, Ayed et al. (2010)
reported that SAF-mannan addition to
broilers diet resulted in heavier (p=0.033)
hot carcass but had a relatively higher
abdominal fat content (p=0.054) compared
to the control group. On the other hand, the
present data disagree with those reported
by Ghosh et al. (2008) and Khalaji et al.
(2011) who showed that carcass, breast,
thigh, gizzard, duodenum, jejunum and
ileum relative weight as well as duodenum,
jejunum and ileum relative length were not
affected by MOS dietary treatments. Also,
Manna oligosaccharides did not affect
carcass yield of broilers (Sarica et al.,
2009; Koch et al., 2010; Yalgin kaya et al.,
2012). Abd-Elsamee et al. (2015) reported
that no significant effects were observed
for any of the supplemented diets for the
relative weights of thymus, spleen, bursa of
Fabricius or thyroid gland compared to the
control group.

All supplementations of either SC or MOS
decreased total bacterial count Salmonella,
E.Coli and Proteus compared to control
group. Chicks fed basal diet supplemented
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with 0.25g of MOS had significantly lower
Salmonella, E.Coli and Proteus than the
other supplemented groups. In agreement
with the current results, Koc et al. (2010)
showed that supplementation of S.C. either
singly or in combination with MOS
positively influenced the ileal microbiota.
Coliform bacteria normally host the
intestinal tract of warm-blooded animals
(Hartel et al., 2000). In addition, MOS may
also serve as an alternate attachment site in
the gut for Gram-negative bacteria with
mannose-specific type-1 fimbriae, which
adhere to intestinal epithelial cells to

initiate colonization. These pathogenic
bacteria attached to MOS present in the
intestinal tract and pass through the gut
instead of binding to the epithelial cells
(Bovera et al., 2010a, b).

IN CONCLUSION,
Under such experimental conditions, both
SC and MOS are shown to be effective in
improving productive performance,
immune response and general health of
Sasso chicks.

Table (1): Production performance, economical efficiency and production efficiency index
of broiler local strain (Sasso) fed diets supplemented with SC and MOS during days 7-53 of

age.
S.C S.C MOS | MOS P
Items Control | 104 | 020 | 0259 | 059 | SEM | value
Live body weight (g) at:
7d 128 126 126 126 127 | 3.95 |0.978
53d 1790° | 1965° 19607 2000° 2002% | 37.6 |0.0001
Body weight gain (g) from:
7-53d | 1660° [1839° [ 1834*°  [1874° [1875* |37.1 |0.0003
Feed intake (g) from:
7-53d | 4009° [3970° [3821°  [3718% |3699 |53.3 |0.0009
Feed conversion ratio (g feed/g gain) from age:
7-53d 2358 |2.16°  [2.08° 1987  [1.97¢ [0.052|0.0002
Economical efficiency and production index:
Economical 395° |66.7° | 86.2° 959° | 82.9° |622 |0.004
efficiency
production 137° | 159 170° 179° 180° | 4.30 |0.001
efficiency index

a b ¢ d Means in the same row followed by different letters are significantly different at (p<0.05);
SEM, Standard error of mean.
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Table (2): Nutrients digestibility of broiler local strain (Sasso) fed diet supplemented with
SC and MOS at 7-53 days of age

Items % Control 0.81'%/0 O_SZ'CO:/O I(\)/Izcé‘;’ l\élggs SEM | Pvalue
Dry matter 67.2° 70.32 70.1° 69.5? 69.6% | 0.72 .044
Crude protein | 62.2° 68.22 68.5° 68.5° |68.9% |1.33 .008
Ether extract 67.4° 72.8° 75.5° 74.6° | 76.8° |1.64 .006
Crude fiber 13.1° 15.3% 1 16.0* |16.6® |18.4% |1.10 .039
Ash retention 32.2 34.4 33.3 32.8 34.6 1.25 .592
& b Means in the same row followed by different letters are significantly different at (p<0.05);

SEM, Standard error of m

ean.

Table (3): Biochemical constituents of blood serum of broiler local strain (Sasso) fed diet
supplemented with SC and MOS during days 7-53 of age

S.C S.C | MOS | MOS P
Items Control | 5705 | 029 | 0259 | 059 | SEM | value
Urea (mg/dl) 2.532 2.15° [225° [210° [210° |0.959 |0.022
Creatinine (mg/dl) 1.20% 0.800° | 0.850° | 0.684° |0.850° | 0.01 | 0.0004
Urea/ Creatinine 2.01° 2.68° |267° |3.08 |247° |0.728 |0.0001
AST(U/L) 61.32 57.5° |57.0° |[59.5° |575° |6.43 |0.049
ALT (U/L) 39.02 335° |31.5° |[325° |300° |4.82 |0.037
ALT/AST 0.636 0582 |0.552 |0.546 |0.521 |0.0002 |0.081
Alkaline phosphatase

(Ur100ml) 12.33 12.00 |10.50 |12.00 |1250 |1.45 |0.110
Glucose (mg/dl) 190° 2208 | 2228 | 2358 | 237° | 446 |0.015
T. Lipid (mg/dl) 5102 410° | 420° | 410° |400° |129 |0.012
Triglycerides (mg/dl) | 1892 177° [ 171 | 172° | 171 | 196 0.015
Cholesterol (mg/dl) | 2272 214> | 212° | 209 | 217 | 265 0.004
HDL(mg/dl) 41.7 405 425 415 420 |9.83 |0.066
LDL(mg/dl) 1472 138> | 135 | 133 |140° [535 |0.035
T3 (ng / ml) 2.09° 226% 2258 |225% |225% |0.038 |0.045
T4 (ng / ml) 11.0° 145* |155° |145° |15.0° |0.027 |0.036
TAC (Mmol/dl) 401° 415> | 4228 | 426° | 417° | 1023 | 0.026
GPX (U/L) 38.0° 415* |445% |445* | 445 |0.0011 | 0.036
GSH (U/L) 972¢ 980° | 984% |989% | 979° |5686 |0.031
SOD (U/L) 232° 2478 | 247° | 246° | 248 | 361 0.042

a b ¢Means in the same

row followed by different letters are significantly different at (p<0.05);
SEM, Standard error of mean. AST = aspartate amino transferase; ALT = alanine amino transferase;
HDL = high-density lipoprotein; LDL = low-density lipoprotein; T3 = Triiodothyronine; T4 =
thyroxin; TAC = total antioxidant capacity; GPX = glutathione peroxidase; GSH = glutathione;
SOD = superoxide dismutase
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Table (4): Hematological traits of broiler local strain (Sasso) fed diet supplemented with
SC and MOS during days 7-53 of age

Items Control O.Sico:/o 0.52'%/0 I(\)/lg(gz l\élggs P value | SEM
RBC’s (10%cmm?) 1.27¢ 1.708 | 155° |[1.75% |1.55° |0.002 0.019
Hemoglobin (g/100ml) | 9.7° 1158 123|125 |11.5% |0.028 0.894
PCV % 32.3° 38.0° |355° |36.0° |[375% |0.043 8.92
MCV(um?®’ 25.52 22.4° [ 20.9¢ |206% |24.2" |0.001 45.6
MCH (Pg) 7.622 6.76° |7.94> |7.159 |7.42° |0.002 4.65
MCHC ( g/100ml) 30.1° 30.3° [ 34.7% |347* |30.7° |0.001 0.331
WBC’s (10%/cmm®) 22.7° 2758 [26.0° |275% |285% |0.004 4.89
Lymphocytes (%) 40.3° 43.0*° | 455% |45.0° |47.0° |0.041 12.33
Monocytes (%) 15.3 16.0 14.0 14.1 15.5 0.177 1.84
Basophils, (%) 1.00 1.00 [1.00 |0.900 |0.900 |0.091 0.054
Eosinophils, (%) 10.7 13.0 11.0 115 111 0.146 2.08
Heterophils, (%) 32.7 270 |285 |285 |[255 |0.082 5.65

a b ¢ Means in the same row followed by different letters are significantly different at (p<0.05);
SEM, Standard error of mean. RBC’s = red blood cell; PCV = packed cell volume; MCH = mean
corpuscular hemoglobin; WBC’s = white blood cell, MCV = Mean cell volume, MCHC= Mean
Corpuscular Hemoglobin Concentration.
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Table (5): Immune indices of broiler local strain (Sasso) fed diet supplemented with SC

and MOS during days 7-53 of age

S.C

S.C

MOS

MOS

Items Control 019% | 02% | 0.25g 0.59 Pvalue | SEM
Total protein (g/dl) | 5.33° 6.51° |6.55% |6.50*° |6.35% |0.019 |0.25
Albumin (g/dI) 3.00 330 |34 3.5 315 0239 |0.08
a—globulin (ug/dl) | 0.877¢ | 1.20° |1.10* |0.960° |1.158 [0.045 |0.011
B—globulin (ug/dl) | 0.876 | 0.850 |0.750 |0.750 |o0.900 |[9962 | 0006
v- Globulin (ug/dl) | 0.600° | 1.19° |1.30* [1.30* |1.150 |0-0001 g 046
LA (1U %) 0.900° |1.09° |1.14* |1.16® |1.05® [0.031 |0.011
BA (%) 34.7° 405% | 40.0*° |41.0° |405* |0.050 |12.4
LTT(%) 21.3¢ 25.0% | 255% | 27.0* |23.4> |0.007 3.70
Pl (%) 1.57° 1.85% |1.95° |200* |1.85° |0.017 0.036
PA (%) 15.0° 19.06 | 20.5* |20.5* |[20.5* |0.001 2.83
IgA (mg/100 ml) 73.3 81.0°0 |79.00 |795* |7950 [0.020 |381
IgM (mg/100 ml) 216° 229> | 236° | 239* |230° [0.046 |324
IgG (Mg/100ml) | 969" 974 |o75¢ |975* |974¢ |0046  Ig5gpg
INFy (pg/mL) 4.09° 4.80° |4.22° |483* |463* [0.0388 |0.099
IL2 (pg/mL) 6.27¢ 6.99° |7.34%2 |750*° |6.98° |0.00108 |0.083
IL10 (pg/mL) 16.1° 17.8° 20.7* |211* |17.9° |0.00178 |0.567

a b.¢ Means in the same row followed by different letters are significantly different at (p<0.05);
SEM, Standard error of mean. Phagocytic activity (PA), Phagocytic index (PI), lysozyme activity
(LA), bactericidal activity (BA), Lymphocyte transformation test (LTT), Immunoglobulin A (I1gA),
Immunoglobulin G (IgG), Immunoglobulin M (IgM).
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Table (6):

Carcass characteristics, relative weight of immune organs and chemical

composition of meat of broiler local strain (Sasso) fed diet supplemented with SC and MOS

during days 7-53 of age

S.C S.C | MOS | MOS
Items Control 01% | 02% | 0.25g 0.5 P value | SEM
Carcass characteristics :
Dressing, % 68.1° 74.4* | 71.02 71.92 76.7* | 0.0310 | 2.5
Total edible parts, % | 70.1° 76.7%¢ | 7998 |785* |80.5% |0.324 |2.627
Abdominal fat, % 1.849% | 0.971° | 0.308° | 0.682b° | 0.983" | 0.0032 | 0.162
liver % 2.28 2.22 2.46 2.61 2.10 0.088 |0.115
gizzard % 1.24 1.66 1.94 1.59 1.25 0.071 |0.05
heart % 0.454 |0.486 |0.453 |0.389 |0.407 |0.083 |0.02
Pancreas % 0.196 [0.214 |0.195 |0.185 |[0.194 |0.068 |0.01
Proventriculus % 0.307 [0.338 |0.388 |0.321 |0.318 |0.069 |0.01
Intestinal length % 2.05 1.66 1.75 1.59 1.82 0.061 | 0.066
Intestinal Weight % 3.02 2.65 |3.37 2.97 324 |0.082 |0.139
Inedible parts % 29.3? 23.9° 2019 |22.0° |19.8% |0.010 |0.726
Immune organs :
Spleen, % 0.175° [0.213° | 0.259% | 0.261% |0.269* | 0.0002 | 0.01
Bursa, % 0.254% | 0.064° | 0.076° | 0.083° |0.109° | 0.0001 | 0.01
Thymus,% 0.266 [ 0.400 |0.382 |0.525 |0.441 |0.0876 |0.01
Chemical composition of meat :
Protein , % 22.0° 24.0° | 26.9% |27.3%* |254%® |0.025 |1.211
Fat, % 2.902 2.20° |2.10° |2.60° |240° |0.001 |0.115
Ash, % 12.8 12.7 12.1 11.9 12.7 0.739 | 0.570
Fiber, % 1.60? 1.32> | 1.30° |1.32° |1.20°® |0.005 |0.065
Carbohydrate, % 2.20 2.00 1.90 1.90 2.20 0.076 | 0.093
TAC (mg/dl) 416° 427° | 428> | 435 | 426° |0.035 |20.071

a b.¢ Means in the same row followed by different letters are significantly different at (p<0.05);
SEM, Standard error of mean. TAC = Total antioxidant capacity
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Table (7): Bacterial count of broiler local strain (Sasso) fed diet supplemented with SC

and MOS during days 7-53 of age

S.C S.C MOS MOS
Items Control 01 % 0.2 % 0.25g 0.59 P value SEM
TBC 268 220° |215¢ |217¢ |228 0002 15099
Salmonella | 0.925? 0.832° | 0.785° [0.705¢ |0.790° | 0.019 0.030
E.Coli 1.142 0.825° | 0.865° |0.755° |0.880° | 0.0001 | 0.040
Proteus. 0.870? 0.453> [ 0.255° |0.130¢ |0.200%¢ | 0.0004 |0.026

a b ¢ d Means in the same row followed by different letters are significantly different at (p<0.05);

SEM, Standard error of mean.
TBC = Total Bacterial Count

REFERENCES

Abd Elsamee, L. D.; El Wardany, I.; Ali,
N. G.; and Abo EI Azab, O. M., 2015.
Supplemental Chromium Yeast and / or
Mannan Oligosaccharides in Growing
Quail Diets. Iranian J. Appl. Anim. Sci.,
5(1): 197-202.

Abdel- Azeem, F. A.; Nematallah, G. M.
Ali; and Faten, Ibrahim A. A., 2005.
Effect of dietary protein level with some
natural  biological feed additives
supplementation on productive and
physiological performance of Japanese
quails. Egypt. Poult. Sci., 25: 497-525.

Abou EI- Naga, M.K. 2012. Effect of dietary
yeast  supplementation on  broiler
performance. Egypt. Poult. Sci. J., 32:95-
106.

Abou-Raya, A. K.; and Galal, A. Gh.,
1971. Evaluation of poultry feeds in
digestion trials with performance to
some factors involved. J. Anim. Prod.,
11: 207-221.

AOAC, 2004. Official methods of
analysis.18th ed., Association of Official
Analytical Chemists, Washington, DC,
USA.

Attia, Y. A.; Zeweil, H. S.; Al Saffar, A.
A.; and El-Shafy, A. S., 2011. Effect of
non- antibiotic feed additives as an
alternative to flavomycin on broiler

517

chickens production. Arch. Geflugelkd.,
75: 40-48.

Attia, Y. A., ElI-Tahawy, W. S.; Abd Al-
Hamid, A. E.; Hassan, S. S.; Nizza,
A.; El-Kelawy, M. 1., 2012. Effect of
phytate with or without multienzymes
supplementation on performance and
nutrient digestibility of young broiler
chicks fed mash or crumble diets. Ital. J.
Anim. Sci., 11(3): 303-308.

Attia, Y. A.; Abd Al-Hamid, A. E;
Ibrahim, M. S.; Al-Harthi, M. A;
Bovera, F.; and Elnaggar, A. Sh.,
2014. Productive performance,
biochemical and hematological traits of
broiler chickens supplemented with
propolis, bee pollen, and mannan
oligosaccharides continuously or
intermittently. Livest. Sci.,
ttp://dx.doi.org/10.1016/ Livestock
Science.2014.03.005i

Ayed, L.; Khelifi, E.; Ben Jannet, H.;
Miladi, H.; Cheref, A.; Achour, S;
and Bakhrouf, A., 2010. Response
surface methodology for decolorization
of azo dye methyl orange by bacterial
consortium: Produced enzymes and
metabolities characterization. Chem.
Engineer. J., 165: 200-208.

Bovera, F.; Marono, S.; Meo, C. Di,;
Piccolo, G.; lannaccona, F.; and
Nizza, A., 2010a. Effect of manna




Asmaa Sh. ELnaggar; Enass Abdelkhalek

oligosaccharides supplementation on

Caecal microbial activity of rabbit.
Anim., 4: 1522-1527.
Bovera, F.; Nizza, S.; Marono, S;

Mallardo, K.; Piccolo, G.; Tudisco,
R.; de Martino, L.; and Nizza, A,
2010b. Effect of mannan
oligosaccharides on rabbit performance
digestibility —and rectal bacterial
anaerobic populations during an episode
of epizootic rabbit enteropathy. World
Rabbit Sci., 18: 9-16.

Bozkurt M., Kicukyilmaz K., Catli A.U.
and Cinar M.  (2008).Growth
performance and slaughter
characteristics of broiler chickens fed
with antibiotic, mannan oligosaccharide
and dextran oligosaccharide
supplemented diets. Int. J. Poult. Sci. 7,
969-977.

Cao, G. and R. Prior, (1999).
Measurement of oxygen radical
absorbance capacity in biological
samples. Method Enzymol, 299: 50—
62.

Cheled-Shoval, S.L., Amit-Romach, E.,
Barbakov, M., Uni, Z. (2011).The
effect of inovo administration of mannan
oligosaccharide on small intestine
development during the pre-and post-
hatch periods in chickens. Poult. Sci.,
90, 2301-2310.

Dabiri, N., Ashaverizadeh, A,
Ashaverizadeh, O., Mirzadeh, K.H.,
H., Bojarpour, M., and Ghorbani,
M.R. (2009). Comparison effects of
several growth stimulating additives on
performance responses and microbial
population in the crop and ileum of
broiler chickens on their 21st day of life.
J. Anim. Vet. Adv. 8, 1509-1515.

Diarra, M. S., Fred, G. S., Fatoumata,
D., Jane, P., Luke, M., Roland, B.,
Claudie, B., Pascal, D., Susan, B.,
Brent, J. S. and Edward, T. 2007.
Impact of feed supplementation with
antimicrobial agents on  growth
performance of broiler chickens,

518

clostridium perfringens and
enterococcus counts, and antibiotic
resistance phenotypes and distribution of
antimicrobial resistance determinants in

Escherichia coli isolates. American
Society for Microbiology, 73:6566-
6576.

Duncan, D.B 1955 .Multiple ranges and
multiple testes. Biometrics, 11: 1-42.
El-Sheikh, A.M.H., Abdalla, E.A. and
Hanafy, Maysa, M. 2009 .Study on
productive performance, hematological
and immunological parameters in local
strain of chicken as affected by mannan
oligosaccharide under hot climate.
Egypt. Poult. Sci. Vol (29), (I): (287-

305)

Fairchild, A.S., Grimes, J.L., Jones, F.T.,
Wineland, M.J., Edens, F.W. and
Sefton, A.E. 2001. Effects of hen age,
bio-moss and flavomycin, on Poult
susceptibility to oral Escherichia coli
challenge. Poult. Sci. J., 80: 562-571.

Ghosh H.K., Halder, G., Samanta, G.
and Koley, S. 2008. Effect of dietary
supplementation of organic acid and
manna oligosaccharide on the plasma
minerals and carcass traits of Japanese
quail (Coturnix coturnix japonica). Res.
J Vet. Sci., 1(1):44-49.

Hartel, P. G., Segars, W. I. , Summer, J.
D., Collins, J. V., Phillips, A.T. and
Whittle, E. 2000. Survival of fecal
coliforms in fresh and stacked broiler
litter. J. Appl. Poult. Res., 9: 505-512.

Hooge, D.M. 2004 .Meta-analysis of
broiler chicken pen trials evaluating
dietary mannan oligosaccharide, 1993-
2003. Inter. of Poult. Sci. J., 3: 163-174.

Hooge, D.M., Sims, M.D., Sefton, A.E.,
Connolly, A. and Spring P.S. 2003.
Effect of dietary manna oligosaccharide,
with  or without bacitracin  or
virginiamycin, on live performance of
broiler chickens at relatively high
stocking density on new litter. J. Appl.
Poult. Res., 12: 461-467.



Saccharomyces cerevisiae — MOS - Growth performance - Blood profiles - Sasso.

Hosseini, S.A.,  Lotfollahian, H.,
Kamyab, A. and Mahdavi, A. 2008.
Study on the effect of yeast
(Saccharomyces  cerevisiae ~ SC47)
utilization on the commercial layer hen's
performance, proceeding of Iranian 2
congress on Animal Science, Iran.

Hosseini, S.M. 2011. The effect of
utilization of different levels of
Saccharomyces cerevisiae on broiler
chicken’s performance, Global

Veterinaria, 6(3): 233-236.

ICMSF 1980.International commission on
microbiology specification of food
microorganisms in food | Salmonella.
2nd Ed Univ. Toronto press Toronto:
201-201.

Iji, P. A, Saki, A. A. and Tivey, D. R.
2001. Intestinal structure and function of
broiler chickens on diets supplemented
with a manna oligosaccharide. J. Sci.
Food Agric., 81: 1186-1192.

Khalaji S., Zachary, M., and Nezafati, S.
2011. The effects of mannan-
oligosaccharides on cecal microbial
populations, blood parameters, immune
response and performance of broiler
chicks under controlled condition
African. Bio. Res. J., Vol. 5(5), pp. 160-
164.

Koc, F., Samli, H., Okur, A. Ozduven,
M., Akyurek, H. and Enkoylu, N.
2010. Effects of Saccharomyces
cerevisiae and/or manna oligosaccharide
on performance, blood parameters and
intestinal microbiota of broiler chicks.
Bulg. J. Agric. Sci., 16: 643- 650.

Kocher A., Spring P. and Hooge, D. M.
2004. Summary analysis of post-
weaning rabbits trials with dietary
mannan oligosaccharide. In: Animal
production in Europe: the way forward
in a changing world. Saint-Malo:
Zoopole development. 261, 2.

Kogan G. and Kocher A. 2007.Role of
yeast cell wall polysaccharides in pig
nutrition and  health  protection.
Livestock Sci., 109, 161-165.

519

Mohamed, M.A., Hassan, H.M.A. and
ELBarkouky, E.M.A. 2008.Effect of
mannan oligosaccharide on performance
and carcass characteristics of broiler
chicks. Journal of agriculture and Social
science, 04-1-13-17.

Momtazan, R., Moravej, H., Zaghari, M.
and Taheri, H. R. 2011.A note on the
effects of a combination of an enzyme
complex and probiotic in the diets on
performance of broiler chickens. Irish
Journal of Agricultural and Food
Research. 50: 249-254.

Morales-Lopez, R., Auclair, E. Garcia,
F. Esteve- Garcia, E. and Brufau, J.
2009. Use of yeast cell walls; $- 1, 3/1,
6-glucans and manno proteins in broiler
chicken diets. Poult. Sci., J., 88: 601-
607.

National Research Council, NRC
1994.Nutrient requirement of poultry.
National Academy Press, Washington,
D.C.

Owings, W. J., Reynolds, D. L. and
Hasiak, R. J. 1990. Influence of dietary
supplementation  with  Streptococcus
faecium M-74 on broiler body weight,
feed conversion, and carcass
characteristics and intes- tinal microbial
colonization. Poult. Sci., J., 9 (8): 1257-
1264.

Paryad, A. and Mahmoudi, M. 2008.

Effect of different levels of
supplemental yeast (Saccharomyces
cerevisiae) on performance, blood

constituents and carcass characteristics
of broiler chicks, African J. Agricultural
Res., 3(12): 835-842.

Pelicano, E. R.L., de Souza, P. A., de
Souza, H. B.A., Leonel, F.R., Zeola, N.
M. B. L. and Boiago, M .M. 2004a.
Productive traits of broiler chickens fed

diets containing different growth
promoters. Braz. J. of Poult. Sci. 6
(3):177-182.

Pelicano, K., Mendes, A. A., Saldanha, E.
S. P.B., Pizzolante, C.C., Takahashi,
S.E., Moreira, J., Garcia, R. G,



Asmaa Sh. ELnaggar; Enass Abdelkhalek

Quinteiro, R.R., Paz ,I. C. L. A. and
Komiyama, C. M. 2004b. Use of
prebiotics and probiotics of bacterial and

yeast origin for free-range broiler
chickens. Braz. J. of Poult. Sci. 6
(3):163-169.

Performance. Egypt. Poult. Sci. J.,
32:95-106.

Peuranen S., Tiihonen, K. and
Apajalahti, J. 2004. Combination of
polydextrose and lactitol  affects
microbial ecosystem and immune
responses in rat gastrointestinal tract. Br.
J. Nut., 91: 905-914.

Reed, G. and Nagodawithana, T.W.
1999. Yeast Technology (2nd Ed.), Van
Nostrand Reinhold, New York (Cited
from Pakistan J. Bio. Sci.).

Rehman H., Vahjen W., Kohl-Parisini
A., ljaz A. and Zentek J. 2009.
Influence of fermentable carbohydrates
on the intestinal bacteria and enter
pathogens in broilers. World's Poultry
Sci. J. 65, 75-89.

Riad S.A., Safaa, H. M., Mohamed, R.
F., Siam, S.S. and El-Minshawy, A.H.
2010. Influence of probiotic, prebiotic
and/or yeast supplementation in broiler
diets on the productivity, immune
response and slaughter traits. J. of Anim.
and Poult. Prod. 1 (2): 45-60

Saleh EI-Din H. S. and Abd El-Hamid,
A.E. 2012. Effect of different levels of
vitamin E and manna oligosaccharide on
productive performance and immune
response of broiler chicks. Poultry
Science 91 supplement 1, P 30 Abst.
Poultry Science annual Meeting 2012,
Athens, 9-12 July 2012, GA, USA.

Sarica S., Corduk G., Yarim F,
Yenisehirli G. and Karatas U. 2009.
Effects of novel feed additives in wheat
based diets on performance, carcass and
intestinal tract characteristics of quail.
South African J. Anim. Sci. 39, 144-
157.

Spring, P., Wenk, C., Dawson K. A. and
Newman, K. E. 2000. The effects of

520

dietary manna oligosaccharides on cecal
parameters and the concentrations of
enteric bacteria in the ceca of
Salmonella-challenged broiler chicks.
Poult. Sci., J., 79: 205-211.

Stanley, V.G.,, Gray, C. Daley, M
Krueger, .W.F. and Sefton, A.E.
2004. An alternative to antibiotic-based
drugs in feed for enhancing performance
of broilers grown on Eimeria sp.-
infected litter. Poult. Sci. J., 83: 39-44.

Statistical analyses system (SAS) 2002.
SAS Institute Inc., SAS/STAT software,
version 9. SAS Institute, Inc., Cary, NC,
USA.

Taheri, G.H. 2000. Effects of yeast,
vitamin E and selenium on immune
response after vaccination Newcastle
and parameter broiler production, M.Sc.

Thesis,  Ferdowsi  University  of
Mashhad.
Thong Song, B., Kalandakanond-

Thongsong, S. and Chavananikul, V.
2008. Effects of the addition of probiotic
containing both bacteria and yeast or an
antibiotic on performance parameters,
mortality rate and antibiotic residue in
broilers. The Thai J. Vet. Med., 38 (1):
17-26.

Toloei, T., Ghahri, H. and Talebi, A.
2010.Efficacy of manna
oligosaccharides and humate on immune
response to Avian Influenza (H9)
disease vaccination in broiler chickens.
Vet. Res. Commun., 34: 709-717.

Vytautas S., Rasa B., Diana G., Ramune
C., Vytautas S., Danius V. and Inga
K. 2006. Influence of a prebiotic feed
additive on some biochemical indices of
blood and intestinal microbiota of
broiler chickens. Liet. Moks. Akad. 4,
57-62.

Yalgin kaya, I., Cinar, M., Yildirim, E.,
Erat, S., Basalan, M. and Gilngor, T.
2012. The effect of prebiotic and organic
zinc alone and in combination in broiler
diets on the performance and some



Saccharomyces cerevisiae — MOS - Growth performance - Blood profiles - Sasso.

blood parameters. Italian J. Anim. Sci.
11, 298-302.

Yang, Y. |lji, P. A. Kocher, A.
Mikkelsen, L. L. and Choct, M. 2007.
Effects of manna oligosaccharide on
growth performance, the development of
gut microflora and gut function of
broiler chickens raised on new litter. J.
Appl. Poult. Res., 16: 280-288.

Yang, Y. lji, P. A. Kocher, A,
Thomson, E., Mikkelsen L. L. and
Choct, M. 2008. Effects of manna
oligosaccharide in broiler chicken diets
on growth performance, energy
utilization, nutrient digestibility and
intestinal microflora. Brith. Poult. Sci.,
J., 49: 186-194.

Yousefi, M., Kalantar, M., Karkoodi, K.
and Farivar, F. 2008.Application of
dietary probiotics and organic acids on
performance of broiler chickens. XX Il
WPC 2008, 30June, 4July 2008,
Brisbane, Australian. Brisbane,
Australian.

521

Zeweil, H. S 1996. Enzyme supplements to

diets of growing Japanese quails. Egypt
Poult. Sci., J., 16: 535-557.

Zhang, AW., Lee, B.D., Lee, S.K,, Lee.

K.W., An G.H., Song, K.B. and Lee,
C.H. 2005. Effects of yeast
(Saccharomyces cerevisiae) cell
components on growth performance,
meat quality, and ileal mucosa
development of broiler chicks. Poult.
Sci., J., 84:1015-1021.



Asmaa Sh. ELnaggar; Enass Abdelkhalek

‘ o uaﬂ:d\ ) ‘
adll pailad g AUNI eI Ao b LS gal g Gliadl g ABLad) 5 jraddf aladin 81
Sebad) zlaal Lo Uall 4latul) g 4 o silasgd) 5 4 slaass gl

Zéw éﬁ&‘ e uuL'u\ EIJLA.'\.“ u§y-2 GLAui

)}@.\AJ m\; 4.:;\))3\4_\.\5 G.\;\.ﬂ\} G.\\).\;“ CLu‘)!\(ua
4..\)3.\5.‘»\)\ FPAPN (GALLHJ\) 4.::\)_}\ 4..\15 u:\_gﬂ\ Ch.s\ ?.mﬂ

daala 3..::\))'3\ A< c‘é..'\_;\ﬂ\} ‘5.1\‘9:\;}\ CL\.\Y\ ?.mﬂ ¢liad) 3.::‘))4.1 ol gall GhgayBas g t_sﬁ L»\JAM PRYY tiu‘);\
3Ll y saill el o 2y S gand ol liall 5 A8l 5 juedl) ddlia) a5 andi 1) Al jall oda Chdaa ) seied
paiu) | gulid) CuSUST Le 5 53 jee 2ie dueliall Llainl) 5 pall das ) silasel) 5 4ilaasS gl ldiall 5 cdaalay)
JSs Olalas dased e e 55 S 5 bl 7 jee duinadl je gulid) CuSUS e Dle GO 220 A el o2a
Ll Y de senall Crardin) |y sala 3 e bpd&abp&@c&wya,ﬁs 60 e leia
m;%OZJOIuh}mMM\ ).m;.“d}wécd LB.\)\.D‘;F—Q_UJD3 2@JQLM\(JJ).\.\S)
e aaS/aa 0,5 50,25 Jaxay 2 )8 gl ol Gliall e (g 55a3 §0le o 5 ¢4 &8 ) Oldaall e
Mgt (A (i) Sigan g amal) 55 (A5 3) Jama g Al anall 55 (B 4 sima 30 ) Sygan i) & yelal
‘;c um ‘;J\ t_al.c}aa.d\ (;‘. mﬂ\ UJJ E) MJL.A.\EY\ n;uﬁ\j M\Jﬂ\ 3l ‘_g u.u;.’ ‘—’}h JJSJ alall
s b Aygine 3l Gigan Load il cujelal (Jy i€l de genes Djlie 3 S sad) Ll s b yedll
4:,}4;.«.3 4\4)\&& u\.m&\_, o‘)g.aal\ \.@_A\ aladl) &_’L&:}q;.d\ (;J@cl.ml\ &_’L\:\Sj:\g)l;ﬂ_g eﬂ\ uL\..)A):\.\S\ E) &_’L\..p}).)
§ s (L) IS 5 J g inad 811 5 aall (8 AN (sl (5 sine (8 (5 sire paliad) cllia (IS Laiy (J s Sl
aJth.\;.uue.\ dj}aﬂ\ﬂ\.::w@)mu)\s“ﬂj\ u\.\dbb)\nﬂ\é&a\w\ k—ILG}AMM‘;HDL LDL
cAuSY\ u\..q.a).\\ uh}m‘;uumha\}‘%ﬁ)ﬂ\ 32zl uh}AJA u\)ﬁf@oah)dhs}eﬂ\ J}S}L&}u.m@
um.dj)ﬁ\mMMngJ&}#j\ ULLAMJDJ:\A;J‘LA‘;B‘JMM ubw\geﬂ\eﬂgw\
4 giaa 33l ) ) LY s3a il s AT Aals (e Js Il A5 e KU 5 2kl Caills g e deddiiual) ChliLaY)
S a ) (s 33l Alalaiall sliapl) adll i S ey gliall) eliandl adll <l S cslianll adll <l S 22e
6 simsa 33 ) G LY maen ol Jg SN e sene qo 4Rl Gal g sla Lladl 5 W15 ol Gl gl
L) Jiba y anlid) JaLil) 5 800S0 alimall 88l 5 3008 5 ¢ sl slall 5 (GSH) Oslislal) 5 (SOD) !
(s Al de sane e 4 )lally (o sus sualll Jaliil) o Ly Sl e e Lol 5 4, sliall) LAY g 5o Jalaa 5 (el
LS J 55l Ao gana pe 2ad (1Y - IgM - IgA) Aueliall cilid g glall 334 5 ) clilal) anea <
el 53 el e 3lanall cuSUSI b aalll 8 Gl g o saall Galias) g o 5 o A A saly ) Cgaa )
A5 Clilay) oda o oldrall gulidl ClSUS 4 a8 508D Baliaal) 3,080 (& et dida LS 2y )\Ss sl
Lal) s daef (A (liss] &gas ) i) gen @l aall o i 8 508U Baliadl) 508l gl ae (3L
O il A e 3 IS gad of il g ddlall 5 yuedl) e oldial) Cile gaaddl 8 claall 8 Ga yadl)

o b bl zlas 3Ble Y 2 S sl i ol A8l 8 sl 5 smse (3 OIS Aila] () el B Law
Cond gl CuSESY e liall o sl sl 5 (gL 5 Al el A uad ) conl A jaall il il
) ) Al oda o) ja) g s

522



