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ABSTRACT

This study was conducted to evaluate the effect of different feed additives (Probiotics, Prebiotics, Synbiotics, Organic
acids and Enzymes) on chicks’ immunity (Antibody titer against Newcastle vaccine, differential leukocyte count, total
proteins, albumin and globulin value) and economic efficiency analysis by using production functions under summer
condition. Our results showed that, enzyme treated group recorded the highest value of white blood cells. Organic acids
treated group for Ross breed showed the highest value for lymphocyte percentage. Heterophils percentage value was the
highest for probiotics and synbiotics treated group. Concerning antibody titer to vaccination against Newcastle, we found
that all the experimental groups had a positive effect on antibody titer. Regarding, albumin value, it was the highest for
probiotic treated group, while globulin value for Cobb breed showed higher value for all treated groups in comparison to
control group except for probiotic treated group. Regarding the effect of these additives on body weight and total return,
we found positive relationship between feed additives and body weight and total return. On the basis of our results, it
would be concluded that probiotics, prebiotic, synbiotic, organic acids and enzymes had positive effect on immunity and
economic performance of broiler chicken.
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1. INTRODUCTION

‘ x ’ ith increasing ban on antibiotic usage as
growth promoters feed additives in
animal production due to development

of antimicrobial resistance of bacteria. (Amaechi
and Amaeze, 2012). So the researchers are
attempting to find alternatives to antibiotics to
increase production and growth performance of
poultry (Khan et al., 2014). Probiotics, prebiotics,
symbiotic and organic acids are considered one
from widely used antibiotics (Abdel Fattah e al.,
2008 and Bozkurt et al., 2009). Supplementation of
probiotic to broiler diet had positive effect on
immune response to Newcastle and SRBC.
Moreover, 1g/kg supplementation of probiotic is
more suitable than 1.5g/kg diet (Saffari Samani et
al.,, 2012 and Nikpiran et al., 2013). Prebiotic
supplemented diets had greater IgA content in the
duodenum and by increasing concentration of
dietary prebiotic, [gA content increased linearly

(Gao et al., 2008). Chicks fed acidified diets had
better immune response as indicated by their higher
serum globulin (Abdel fattah et al., 2008). The
productive efficiency can be achieved when
production is maximized at the lowest cost possible
and when the average cost is at the lowest point on
the average cost curve or using the least amount of
resources to produce a given output level (Atallah,
1997). The production functions used to determine
the major important variables that affect broiler
production which were (starter, finisher, feed
conversion, total feed, drugs, vaccines,
disinfectants, veterinary supervision and total
veterinary management). Therefore, the objective
of this study is to evaluate the effect of different
feed additives (Probiotics, Prebiotic, Symbiotic,
Organic acids and Enzymes) on immunity and the
economic analysis of production functions and
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their effect on the economic performance of broiler
chicken of both Cobb and Ross breeds.

2. MATERIALS AND METHODS
2.1. Experimental Chicks:

Our study was carried out at Poultry Research
Farm belonging to the Department of Animal
Wealth Development, Faculty of Veterinary
Medicine, Benha University, Egypt, in the period
from 16™ June till 28" July 2014. A total of 576
healthy unsexed one-day-old broiler chicks (Cobb
and Ross breed) were used. The Ross breed was
purchased from El-Wadi Company and the Cobb
breed was purchased from El-Watania Company.

2.2. Management and Housing:

The broiler chicks were weighed individually and
wing banded, then allocated randomly in to 12
groups. Each group consisted of three replicates
(total 36 replicates for all groups). They were

housed in a clean, well ventilated room previously
fumigated with formalin and potassium
permanganate. The room was provided with
heaters to adjust the environmental temperature
according to the age of chicks. The floor was
bedded with fresh wood shaving forming a litter
with 5 cm of depth. Each compartment was
provided by suitable feeders and waterers.
Brooding temperature started at 35°C during the
first 3 days, then 32 °C to the end of the 1% week;
30 °C for the 2™ week; 28°C throughout the 3™
week till the end of experiment (Marwa, 2013).
Natural and artificial lighting was provided for 24
hours over the experimental period. Ventilation of
the rooms depended on windows and negative
pressure fans.

2.3. Vaccination:

The chicks were vaccinated against most common
viral diseases which may infect broiler chicks as
shown in the table below:

Age Type of vaccine  Type  Route of vaccination Company
7% day  Hitchiner BI+IB Live  Eye drop Korea
10t day Lasota Killed S/C Ceva

14" day Gumboro Live  Eyedrop Intervet
30" day Colon+IB. Live  Drinking water Intervet

2.4. Experimental Diets:

Chicks were fed on well-balanced diets (NRC,
1994) as described in table 3. Starter diet was given
till the 14™ day of age. After that, chicks were fed
on grower diet which was given till the 28" day of
age. After that, chicks were fed on finisher diet till
the end of the experiment (42™ day of age). Chicks
were allocated as the following:
1. Group 1 received the basal diet.

2. Group 2 received the basal diet
supplemented with Probiotic (0.1g
Baymix® Grobig™ /kg ration).

3. Goup 3 received the basal diet
supplemented with Prebiotics (0.5g Cel-
Max dry™ /kg ration).

4. Group 4 received the basal diet
supplemented with Synbiotics (0.1g

Baymix +0.5 gm Cel-max dry /kg ration).
5. Group 5 received the basal diet
supplemented with Organic acids (lg
Fylax® plus /kg ration).
6. Group 6 received a diet supplemented
with enzymes (0.2g Allzyme® SSF/kg
ration).
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The Ingredients and the chemical composition of
the diets are represented in tables 1, 2 and 3.

6.1. Evaluation of immune response:
6.1.1. Blood Sampling

About 1.2 ml of blood from the birds were
aseptically collected from the jugular vein/wing
vein with a sterile 2 ml disposable syringe. Blood
samples were collected at zero day, 1%, 2" and 3™
week post vaccination and at the end of growing
period. About 0.5-1 ml of blood was taken in a vial
containing EDTA as anticoagulant at Img/ml, for
estimation of hematological parameters.

6.1.2. Hematological parameters measurement.

Hematological variables including white blood
cells (WBCs) and red blood cells (RBCs) were
performed in a Neubauer hemocytometer using a
1:200 dilutions with Natt and Herrick solution.
Differential leukocyte count, hemoglobin (Hgb)
concentration, packed cell volume (PCV) were
determined as described previously (Campbell,
1995).

6.1.3. Haemagglutination inhibition (HI) test:
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6.1.3.1. Serum samples and preparation:

Blood samples were collected at the fifth day of
age from starting of the experiment, and then taken
weekly for 3 successive weeks. Clotted blood
samples were centrifuged at 3000 rpm. for 15
minutes to obtain clear serum. The serum samples
were kept in small labelled sterile tubes and stored
at - 20 °C till used (Stoot and Fellah, 1983).

6.1.3.2. Reagents:

Reagents used in the HI test were prepared
according to the standard microplate system
described by Majiyagble and Hitchner (1977) as
follow: Phosphate buffer saline pH.

Virus antigen: Newcastle disease virus (NDV).
Live Hitchner vaccine. The virus was previously
titrated and adjusted to 4 HAU/50 pl
(Haemagglutination — unit). Chicken = RBCs
suspension (1% in PBS pH).

Blood was collected from the wing vein of a chick
in a centrifuge tube containing EDTA as
anticoagulant. The red cells were washed by
centrifugation  three  times  with  sterile
physiological saline. The RBCs suspension (1%)
was prepared by adding 1 ml of washed RBCs to
99 ml PBS-pH to be used in the HI test.

6.1.3.3. Equipment:

96 well microtiter plates of U-shaped bottom
(Greiner bio-one®, Germany).

Multichannel microtiter pipette of 10-200 pl
capacity (Costar®, USA).

6.1.3.4. Method of HI test:

HI test was performed as the following: Using the

multichannel microtiter pipette, 50 ul of PBS-pH
were dispensed in each well of the 96-well
microtiter plates. 50 pl of each serum sample (all
serum samples of all group) from the beginning till
the end of the experiment were dispensed in the
first well of plates (one column in each plate was
left as RBCs control).

Two-fold serial dilutions of the serum
samples were applied along the column length to
generate eight consequent dilutions. 50 pl of the
pre-diluted virus antigen were added to all wells of
the plates except the control column. Plates were
incubated at room temperature for 60 minutes. 50
ul of chicken RBCs suspension (1%) were added
to all wells of the plates (including the control).
Plates were incubated at room temperature for 15-
30 minutes before recording the results.

The HI titres were expressed as the reciprocal
of the highest dilution showing complete
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hemagglutination inhibition activity (appearance
of button shape).

6.2. Biochemical analysis of blood:

Total protein of serum was determined by using
chem?7 and albumin also was determined.

6.3. Economical analysis:

Production function: The production functions
were used to assess the effect of changes in
production and costs parameters on broiler
production and return by using forward, backward,
enter and mixer methods by using SPSS/PC+
(2004). Was carried out in the forms of linear and
logarithmic forms according to (Doll and Orazem
,1978; Afifi ,1988 and Atallah ,1997). Aimed to
estimate the effect of feed additives on body weight
of broiler for each group and all groups by the two
forms of the function (linear and logarithmic).
Choosing the best function of either production or
costs was done according to the acceptance of the
function economically, statistically (significance
of F test, t — test as well as value of adjusted
coefficient of determination R?) and reality of its
results to broiler production (Atallah, 1994 and
1997).

6.4. Statistical Analysis:

Differences between studied groups and breeds
were analyzed by using One-Way ANOVA
and Duncan's multiple comparison Post Hoc tests
(Duncan, 1955). Statistical analysis was performed
using the statistical software package SPSS for
Windows SPSS/PC" "version 16"(SPSS, 2004).
Statistical significance between mean values was
set at (P< 0.05). Data were reported as means and
standard error.

7. RESULTS

7.1. Effect of different treatments among different
breeds on Hematological parameters of
broiler chickens:

Result in table (4) clarifies that hemoglobin value,
erythrocytes, packed cell volume and white blood
cells values differed significantly (p<0.05) among
different breeds.

7.2. Effect of different treatments among different
breeds on differential Leukocyte Count of
broiler chickens:

Regarding the values of Heterophils %,
Lymphocyte %, monocyte %, basophile % and
esinophile % (table, 5) there were a significant
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difference at (p<0.05) for both Cobb and Ross
breeds.

7.3. Effect of different feed additives on antibody
titer against Newcastle disease virus:

Result in table (6) showed that antibody titer was
significantly differed (p<0.05) among different
groups and breeds.

7.4. Effect of different feed additives on
biochemical parameters of blood

Result in table (7) clarifies non-significant
differences (p > 0.05) among different breeds on
globulin, total protein and albumin to globulin
values.

7.5. Effect of different feed additives on
Production functions:

Results in Table (8) the results revealed that the
logarithmic production function was significant
(P<0.05), and about 70 % from the changes in body
weight were attributed to changes in production
resources.

Table 1: Ingredients of starter, grower and finisher diets
(Basal diet).

Ingredients (%) Starter Grower Finisher
Corn grain 53.55 52.88 59.46
Soyabean (44%) 332 31.10 25.5
protein
Corn gluten meal 5.5 5.60 5.5
Vegetable oil 2.85 5.85 5.40
Di-calcium 2.03 1.85 1.825
phosphate
Limestone 1.18 1.17 0.95
L-Lysine 0.50 0.4550 0.335
D-L methionine 0.33 0.24 0.20
Sodium chloride 0.30 0.30 0.30
Vit &min premix”  0.30 0.30 0.30
Sodium 0.15 0.15 0.15
bicarbonate
L- threonine 0.12 0.10 0.08

(MPurchased by AGRI-VIT 10" of Ramadan city,
Egypt . Each 3 kg contains contain: Vitamin A =
12,000,000 IU, Ds; = 2,000,000 IU, E = 10,000 mg,
Ks=2000mg, B;=1000 mg, B>=5000 mg, B¢=1500
mg, Bi- 10mg, Biotin= 50 mg, pantothenic acid=
10000 mg, Nicotinic acid = 30000 mg, Folic acid
=1000 mg, Zinc = 50,000 mg, Manganese = 60,000
mg, Iron = 30,000 mg, Copper = 10,000 mg, Iodine
=1,000 mg, Selenium = 100 mg, Cobalt = 100 mg,
Cobalt = 1000 mg, and Calcium carbonate up to 3 Kg.
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Table 2: Ingredients of starter, grower and finisher
(Energy Enzyme diet).

Ingredients (%) Starter Grower Finisher
Corn grain 5536 54.85 61.33
Soyabean (44%) 3290 30.80 25.20
protein

Corn gluten meal 5.50 5.50 5.5
Vegetable oil 1.30 4.25 3.80
Di-calcium 2.03 1.825 1.825
phosphate

Limestone 1.20 1.20 0.95
L-Lysine 0.50 0. 46 0.34
D-L methionine 0.33 0.24 0.20
Sodium chloride 0.30 0.30 0.30
Vit &min premix®  0.30 0.30 0.30
Sodium 0.15 0.15 0.15
bicarbonate

L- threonine 0.12 0.10 0.08
Enzyme 0.20 0.20 0.20

() Purchased by AGRI-VIT 10" of Ramadan city,
Egypt. Each 3 kg contains contain: Vitamin A =
12,000,000 IU, D; = 2,000,000 IU, E = 10,000
mg, Ks=2000mg, B;= 1000 mg, B> =5000 mg,
Bs =1500 mg, Bi- 10mg, Biotin= 50 mg,
pantothenic acid= 10000 mg, Nicotinic acid =
30000 mg, Folic acid =1000 mg, Zinc = 50,000
mg, Manganese = 60,000 mg, Iron = 30,000 mg,
Copper = 10,000 mg, lodine =1,000 mg,
Selenium = 100 mg, Cobalt = 100 mg, Cobalt =
1000 mg, and Calcium carbonate up to 3 Kg.

Table 3: Chemical composition of starter,
grower and finisher diets.

Item Starter Grower Finisher
Crude 22 21 19
protein%

M En (kcal’kg) 3000 3177 3225
Lysine% 1.35 1.27 1.05
Methionine+ 1.05 0.94 0.85
cysteine%

Calcium % 1.05 1.00 0.90
Available 0.50 0.46 0.45
phosphorus %

Chloride % 0.22 0.22 0.22
Na % 0.17 0.17 0.17

Calculated according to NRC, 1994.
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Table (4): Effect of different treatments among different breeds on Hematological parameters of broiler chickens (Mean
+ SE).

Breed Group N Hb RBCs PCV% WBCs
(em/dL) (10%uL) (10%/uL)
Control 5 5.89¢ 1.70¢ 25.20¢  30.10°
+0.46 +0.14 +0.86  £3.52
Probiotics 5 559 1.69¢ 25.20¢  36.0%
+0.46 +0.06 +0.80 £5.37
Prebiotics 5 948" 1.68¢ 25.50¢  13.75¢
3 +0.98 +0.11 +1.04 £2.43
8 Synbiotics 5  9.07° 1.93¢ 27.67¢ 15.07°
+0.97 +0.20 +1.20 047
Organic acids 5  10.77%  2.12¢ 29.67° 16.43¢
+0.63 +0.04 +0.67 +0.84
Enzymes 5 11.60*  6.55° 39.60*  37.64%®
+1.03 +0.29 +2.06 £2.02
Total 30 8518 2,744 28.964  26.73A
+0.57 +0.40 +1.22  £2.40
Control 5 7.55° 2.35¢ 27.40°  14.50°
+0.21 +0.22 +1.03  £1.80
Probiotics 5  6.60¢ 1.93¢ 27.40¢  13.80°
+0.37 +0.12 +0.75 £1.26
Prebiotics 5 9.78® 1.96¢ 27.0° 14.75¢
2 +0.82 +0.05 +0.00 +£1.11
[7 Synbiotics 5 9.0° 1.82¢ 27.0¢ 19.70¢
+0.76 +0.16 +1.53 £2.16
Organic acids 5  11.10®®  2.12¢ 29.33%  17.67¢
+0.10 +0.06 +0.33  +0.88
Enzymes 5  9.20° 5.26° 32.0°  39.60°
+0.20 +0.19 +0.63 £2.98
Total 30 8.654 2.694 28.448  20.42B
+0.34 +0.27 +0.49 £2.12

Means within the same column carrying different superscripts are significant at (P < 0.05).

Table (5): Effect of different treatments among different breeds on differential Leukocyte Count of broiler chickens
(Mean + SE).

BREED GROUP N  Heterophile = Lymphocyte = Monocyte  Basophile  Esinophile
% % % % %
Control 5 24.60°+£0.81 62.60°+2.32  7.40°+0.93  0.2°£0.20  5.20'+1.88
Probiotics 5 30.20*+0.86  52.80°43.25  7.20*:1.20 0 9.80%+2.63
o Prebiotics 5  30.50%+2.40 64.00*+3.24  3.75°1.11 0 1.75+0.48
S Synbiotics 5 31.33*+£524  62.00°>£6.11  4.00°+1.15 0 2.67°+1.67
© Organic 5 31.00®£1.00 63.33%°£2.03  4.33%+1.45 0 2.00°+0.58
acids
Enzymes 5 28.20%£1.28  63.40%°£1.08 5.40%°+0.24  0.4*+0.24  2.60°+0.40
Total 30 28.96%+0.86  61.04°+£1.38  5.60°+0.48 0.122+£0.07 4.36+0.87
Control 5 25.60°£1.96  65.00+2.26  6.80%°+0.58 0 2.60°+0.40
Probiotics 5  34.60°£2.48  57.80°+£2.60  5.00%+0.32 0 2.60°+0.40
" Prebiotics 5  30.75®+1.44 62.75%+£1.18  4.00*+0.91 0 2.50*+0.65
é Synbiotics 5 34.0044.36  60.00°>+5.77  3.67°+0.88 0 2.33%+0.67
Organic 5 28.00%+2.08 69.33%1.76  1.679+0.33 0 1.00°+0.00
acids
Enzymes 5 28.40™+1.12  63.20°+£1.39  5.40%+£0.51 0.40*:0.24 2.60°+0.40
Total 30  30.08°+£1.06  62.76°+£1.16  4.72°40.38  0.08°+£0.06 2.365+0.20

Means within the same column carrying different superscripts are significant at (P < 0.05).
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Table (6): Effect of different feed additives on antibody titer against Newcastle disease virus (Mean = SE).

Breed Group Zero 1%t week 2 week 3" week

Cobb  Control 2.8244:0.11  1.88°£0.11  1.14%:0.10  2.14+0.10
Probiotics 2.60%+£0.11 2.08%°+£0.10 1.48%+0.10 2.47°+0.10

Prebiotics 2.89%£0.10  1.90*+0.10 1.33%+0.10  2.26°+0.13
Synbiotics 2.79%0.11  2.05%+0.10 1.26*+0.10  2.17%*+0.10
Organic acids  2.31°£0.13  1.99%+0.10 1.36>+0.10  2.17%°+£0.10
Enzymes 2.41°40.13  1.99%+0.10 1.29*+0.10  2.07°+0.11
Ross  Control 2.56®+£0.11 1.87°+0.10  1.48%+0.10 2.14°+0.10
Probiotics 2.62°+£0.10 2.11%+0.10 1.63**+0.10 2.41°+0.11
Prebiotics 2.56®+£0.11  1.932°+0.10 1.33%+0.10  2.22%+0.11
Synbiotics 2.822+0.09  2.11#+0.10 1.782+0.10 2.232¢+(.10
Organic acids  2.80%£0.10  1.93%°+0.10 1.60*+0.10  2.41%+0.10
Enzymes 2.61%+0.13  2.22°40.11  0.90%0.10  2.35%+0.10
Means within the same column carrying different superscripts are significant at (P < 0.05).

Table (7): Effect of different treatments among different breeds on biochemical parameters of blood of broiler
chickens (Mean + SE).

BREED GROUP N  Albumin Globulin Total protein A/ G ratio
(g/dL) (g/dL) (g/dL)
Control 5 1.69°+£0.07 1.39°+0.14 3.08+0.18 1.27°+0.13
Probiotics 5 2304037  1.232+0.11  3.53+0.29 2.01°+0.54
sy Prebiotics 5 1.54°+0.13  1.7240.25 3.26°+0.34 0.94°+0.09
(3 Synbiotics 5 1.68°+0.15 1.57%£0.20 3.25°+0.27 1.14°+0.19
Organic acids 5  1.48'+0.05 1.72°+0.42 3.20°+0.37 1.02°+0.22
Enzymes 5 1.79°+0.13  1.85°+0.26  3.64°+0.30 1.02°+0.16
Total 30 1.734+£0.08 1.584+0.10 3.314+0.11 1.22440.11
Control 5 1.64°40.06 1.90°+0.24 3.54°+0.24 0.93%+0.14
Probiotics 5 1.83%+0.16  1.82*+0.28 3.65*+0.26 1.11%+0.25
% Prebiotics 5 1.73%+0.12 1.78+0.44 3.52°+0.36 1.22°+0.35
& Synbiotics 5 1.82°+0.13  1.56°+0.19 3.38°+0.17 1.23°+0.16
Organic acids 5  1.63°+0.08  1.83%+0.13 3.46*+0.18 0.90°+0.05
Enzymes 5 1.94%+£0.06 1.88°+0.17 3.82°+0.16 1.07°+0.12
Total 30 1.7744£0.04 1.794+0.09 3.56%+0.09 1.084+0.07

Means within the same column carrying different superscripts are significant at (P < 0.05).

Table (8): Production function of final body weight and production resources (feed cost, additive cost and
drug cost)

Function | Log weight = 1.723+ 0 .38 (log feed cost) + 5.96(log drug) + 0.044 (log additive)
T (11.47%%)  (3.45%*%) (30.69**) (3.68**)

F 348.65

R 0.70

" Significant at (P<0.05).

Table (9): Production function of total cost (TC) and additive cost.

Function | Log TC=1.346 + 0.001 (log additives)
T (427.79%%)  (0.258)

F 0.076

R 0.02

** Significant at (P<0.05).
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Table (10): Production function of total return (TR) and feed additives.

Function | Log TR = 1.478+ 0 .067 (log additives)
T (78.267*%*)  (3.196*%*)

F 10.212

R 0.20

** Significant at (P<0.05).

8. DISCUSSION

Regarding hemoglobin value, it was higher for
both breed of prebiotic, symbiotic, organic acid and
enzyme treated groups than the control group.
These results agreed with Beski and Al sardary
(2015) who found that value of HB % was high in
synbiotic treated group compared to probiotic and
control group. Concerning value of RBCS, there
was a significant difference (p<0.05) for both Cobb
and Ross breeds. The highest value was found for
enzyme treated of both breeds followed by organic
acid treated of both breed (2.12 x 10°/*Y) while the
lowest value was found for prebiotic group of Cobb
breed (1.68 x10° ™), this result disagreed with
Khosravi et al. (2010) who found that erythrocyte
was lower in organic acid than control group.

Value of packed cell volume varied
significantly (p<0.05) among different treated
group of both breeds. The highest value was found
for enzyme treated group of both breed (39.60 and
32.00 for Cobb and Ross breed respectively) while
the lowest value was found for probiotic and
control groups for Cobb breed (25.20). These
results agreed with Beski and Al sardary (2015)
who found that value of PCV% was the lowest in
probiotic treated group. Also, Amer (2014) found a
slight increase in all hematological parameters of
birds fed diets supplemented with phytase.

Value of white blood cells varied significantly
((p<0.05) among different treated group of both
breeds. The highest value was found for enzyme
treated group of both breed (39.60 and 37.64 of
Ross and Cobb breed respectively) and also for
probiotic treated group of Cobb breed (36.0).
While the lowest value was found for prebiotic
treated group of Cobb breed (13.75).

These results were in agreement with Khosravi
et al. (2010) who found that leukocyte count was
high for probiotic treated compared to control
group and the lowest value was found in organic
acid. Also, Amer (2014) found a slight increase in
WBCS in diets supplemented with phytase.

Value of hemoglobin, red blood cells, packed
cell volume and white blood cells differed
significantly among different breeds. Hemoglobin
was higher in Ross breed than Cobb breed, while
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white blood cells and packed cell volume were
higher in Cobb breed than Ross breed, and these
results in agreement with (Talebi et al, 2005) who
reported the same trend.

Result in table (5) cleared that differential
Leukocyte Count was differed significantly
(p<0.05) among different weeks and treated group.
Regarding heterophils percentage value, it was
higher in all experimental groups of both breed
than control group. The highest value was found
for probiotic group of Ross breed (34.60%) and the
lowest value was found for control group of Cobb
breed (24.60).

Concerning value of Lymphocyte percentage,
there was a significant difference (p<0.05) for both
Cobb and Ross breeds. The highest value was
found for organic acid group of Ross breed
(69.33%) and the lowest value was found for
probiotic group of Cobb breed (52.80). These
results were agreed with Haque et al. (2010), who
stated that the lymphocyte cells of broilers were
increased suggesting an increased level of
immunity with organic acid supplementation. Also,
Al Saad et al .(2014) reported that there was
significant increase in number of White Blood
Cells (WBC) in blood samples of organic acids
group compared to antibiotic group. These results
were also in agreement with Chen et al. (2005) who
indicated that organic acid could stimulate immune
response and increase resistance to microbial
pathogens as they were utilized in broilers diet.
Acidifiers inhibit joining pathogenic bacteria to
intestinal mucosa and creating acidic environment
in intestine. Also, Roser (2006) proved that adding
organic acids to broiler diets increase immunity
response this occurred via stimulation or
activation of immune cells by these feed additives.

The value of monocyte percentage varied
significantly (p<0.05) among different treated
group. The highest value was found for control
group and probiotic treated of Cobb breed (7.40
%and 7.20) and the lowest value was found for
organic acid group of Ross breed (1.67). These
results were in agreement with Salim et al. (2012)
who found that white blood cell and monocyte
levels were significantly higher in the bacillus
subtilis compared with the control. Regarding
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organic acid addition, Mahdavi and Torki (2009)
noted that the dietary inclusion of organic acid did
not affect the counts of monocyte, at days 21, 42
and 49 of broilers life.

Concerning the value of basophile %, the
highest value found for enzyme treated of both
breed (0.40 %). Concerning value of eosinophils
%, the highest value was found for probiotic treated
group of Cobb breed (9.80 %) and the lowest value
was found for organic acid treated of Ross breed
(1.0%). This result agreed with Khosravi et al
(2010) who found that eosinophils % was high for
probiotic treated group, while for organic acid it
was the same as control group.

Result in table (6) showed that antibody titer at
3" week after vaccination, was significantly
differed (p<0.05) for both Cobb and Ross breeds.
The highest values were found for all treated
groups of both Cobb and Ross breed in comparison
to control group. These results in agreement with
Talebi et al. (2008), Landy and Kavyani (2013)
and Shahir et al. (2014) who found that probiotic
improve the antibody responses to ND. also agreed
with Oliveira et al. (2009) who found that antibody
titer against New castle increase in third week post
vaccination in diet supplemented with MOS. also
our results agreed with Dehghani and Jahanian
(2012) who found that antibody titers against
Newcastle at day 12 post vaccine inoculation was
significantly (P <0.01) affected by organic acid
addition. Regarding antibody titer results for
enzyme supplemented group, it was in agreement
with Soltan (2009) who mentioned that enzyme
had no effect (P>0.05) on HI titer of broiler chicks
when compared with the chicks fed on the same
diet without enzyme supplementation.

Similar results were obtained by Houshmand et
al. (2012) who found that antibody titer to
Newecastle disease virus was higher in all treated
group (probiotic, prebiotic and organic acid)
compared to control group, which indicated
positive effect of treated group on immunity. Also
Amal, et al. (2013) reported that Newcastle disease
(ND) vaccination for the Probiotic and Prebiotics
supplemented birds was significantly improved in
comparison with the vaccinated non treated control
group. From the previous results, we found that all
diet supplementation had appositive effect on
antibody titer to vaccination against Newcastle
vaccine.

Regarding albumin value table (7), the highest
value was found for Cobb breed treated with
probiotic supplementation (2.30). The globulin
showed higher value for all treated groups in
comparison to control group except for probiotic
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treated group of Cobb breed. The Value of total
protein for Cobb breed was high in all treated
groups in comparison to control group. Value of
albumin to globulin ratio was low in all treated
group of Cobb breed except for probiotic treated
group (probiotic had an increased value of albumin
in comparison to globulin).

These results agreed with Ashayerizadeh et al.
(2009) who found that total protein was high in
treated group (probiotic and prebiotic treated) in
compared to control group. Also, Abdel Raheem
and Abd Allah (2011) stated that total protein was
high in treated group (probiotic, prebiotic and
synbiotic treated) compared to control group. High
value in organic acid treated was agreed with Azza
and Naela (2014) who indicated positive effect of
organic acid on value of total protein. While in
Ross breed showed the lowest value in diet
supplemented with prebiotic treated group. similar
results reported by Shahir et al. (2014).

Concerning results in table (8), they revealed
that the logarithmic production function was
significant (P<0.05), and about 70 % from the
changes in body weight were attributed to changes
in production resources. As shown from the results,
the average elasticity of production resources (feed
cost, additive cost and drug cost) was about
(+6.38), meaning that increasing this resources by
1 % resulted in increase of body weight by
(6.38%). the average elasticity of feed cost was
about (+0.38), meaning that increasing feed cost by
about 10 % resulted in increase of body weight by
(3.8%). Our results was in agreement with Willems
et al. (2013) who found that positive relationship
between feed intake and body weight of broiler
chicken. The average elasticity of drug cost was
about (+5.96); meaning that increasing drug cost
by about 1 % resulted in increase of body weight
by (5.96%).

The average elasticity of feed additive cost was
about (+0.044), meaning that increasing feed
additive cost by about 10 % resulted in increase of
body weight by (0.4%), which was in agreement
with Hassanein (2006), Zhang et al. (2006),
Nayebpor et al. (2007) , Abdel Fattah e al. (2008),
Adil et al., 2010, Azza and Naela (2014) and El-
Faham et al. (2015), who reported that broiler
chicks of dietary feed additive supplementation
improves body weight. Table (9), clarifies that the
average elasticity of feed additive cost was about
(+0.001), meaning that increasing feed additive
cost by about 10 % resulted in increase of total cost
by (0.01%). As feed additive is a part of the cost
used in the production process. Table (10), shows
that the average elasticity of feed additive cost was
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about (+0.067), meaning that increasing feed
additive cost by about 10 % resulted in increase of
total return by (0.67%).
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