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ABSTRACT: An experiment was carried out to study the effect of using Nano-
hydroxyapatite(NHA) nanoparticles as a source of calcium and phosphorous in broiler diets
at graded levels from 2 to 10 %( 2, 4, 6, 8 and 10 %) of the standard source (Di calcium
phosphate ,DCP) which was used at 2 % of the diet. Hydroxyapatite Nanoparticles were
synthesized in laboratory by wet chemical method and the particle size and morphology were
determined using transmission electron microscope. Hydroxyapatite Nano particles purity
99% ranged between 20 and 90 nm. Feeding trail was conducted using mash feed .A total
number of 360 one-day old Hubbard chicks will be randomly divided into 6 groups of 60
chicks each with 3 replicates each with20chicks. Results showed that reducing dietary CDCP
had a negative effect on body weight gain (BWG) and fed intake(FI) of broiler chicks ,but
when using Nano-hydroxyapatite led to improve both of BWG and FI and led to maintaining
the stability of both. Also, there were no significant differences in digestibility coefficient of
NFE, CF, EE, CP and OM for treatments fed Nano-hydroxyapatite (NHA), correspondingly
compared to the control group. There were no significant differences in the average values
of carcass characteristics and meat analysis among treatments. Data obtained that the average
values of economical efficiency were improved with fed broiler chicks on diets containing
Nano _hydroxyapatite compared with control diet. It could be concluded that
supplementation of 6 % of calcium phosphate as nanoparticles can be practiced instead of
the conventional practice of di calcium phosphate incorporation in broilers diet. Thus, it is
postulated that the usefulness of Nano form in reducing the mineral quantity to the diet will
reduce.
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INTRODUCTION
Calcium (Ca) and phosphorus (P) are
required in huge quantities by poultry and
included in numerous organic processes
Hassan et al. (2016) .Calcium necessity is
effectively happy with low value sources,
for example, limestone or clam shell.
however, diets in view of plant fixings
contain a lot of unavailable phosphorus as
phytates (60-80% of aggregate P) which can
not be used by poultry. Thus, inorganic
phosphorus, which is dependably cost, is
added to meet dietary P prerequisites of
chicken for ideal development and
generation Williams et al. (2000 ). This
practice brings about overabundance
measures of P discharge that can have
negative natural impacts when such litter is
connected as a manure to soil
(Sharpley,1999 and Rodehutscord,
2009).The discharge of P has coordinate
ramifications for both water and air quality
concerns (Powers and Angel, 2008).
With a view to increasing economic
efficiency, attempts are being made to
manipulate the poultry diets in order to
decrease the concentration of P in excreta
with no adverse effect on performance or
feed utilization (Angel et al.,2005).Feeding
broiler chicken with P source in accordance
with nutrient recommendations can decrease
P intake as well as the amount of P excreted
(Angel et al.,2006).Earlier, addition of
phytase to improve P availability and
utilization by poultry has been reported to
substantively decrease P excretion(Selle and
Ravindran,2007; Shastak,2012,EI-Sherbiny
et al.,2010andAbd-Elsamee et al., 2012).
The recent trend has been focused on use of
nanoparticles .Supplementation of minerals
in nano form reportedly increases the
absorption and consequent reduction in their
excretion. Swain et al.(2015)reported that
nano minerals are having a great potential
even at very lower doses than the convention
organic and inorganic sources.
These results have been proven for nano_Se
(selenium) (Mohapatra et al.,2014andHuang
et al.,2015)nano_2Zn (zinc) (Ahmadi et
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al.,2013; Mishra et al.,2014andMohammadi
et al.,2015) and nano-Cr (chromium)(
Sirirat et al.,2012).

In view of beneficial effects of nano
minerals, the present study was taken up
with the objectives to examine the effect of
different levels of Nano-hydroxyapatite on
broiler performance ,nutrients digestibility,
carcass characteristics and economical
efficiency comparing to the wuse of
conventional di calcium phosphate (CDCP)
in broiler diets.

MATERIALS AND METHODS
This study was directed in Poultry Station,
Faculty of Agriculture, Cairo
University,Gize, Eygpt, from May to June,
2014.The practical part of the study was
performedat the Laboratories of both
Faculty of Agriculture, Cairo University,
Organization Nano Tech (Nano Tech Egypt
is company fabricate different Nano
materials) and the College of Dentistry,
Cairo University, Egypt. Analyze intended
to study the use of Nano-calcium and
phosphorus in broiler nutrition .Nano-
Hydroxyapatite material was prepared by
(Nano Tech) as air-dried.

Preparation and composition of Nano-
Hydroxyapatite (NHA)

Nano-Hydroxyapatite (NHA)was set up by
wet substance method wherein a fluid
arrangement of calcium nitrate (18 mM) was
arranged and blended with a watery
arrangement of diammonium hydrogen
phosphate (10.8 mM). The pH of both the
arrangements was acclimated to 9 utilizing
0.1M sodium hydroxide before blending.
The blend of arrangements were centrifuged
at 12000 rpm and the particles were
permitted to settle at the base which was
then spread out as a thin film in plate and
dried in hot air stove at 90°C. In the wake of
drying white delicate powder (calcium
phosphate nanoparticles) was acquired
utilizing an indigenously created unit. The
size and morphology of the readied calcium
phosphate nanoparticles was completed by
utilizing Transmission Electron
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Microscopy.Vijayakumar and Balakrishnan
(2014)

Chemical synthesis of hydroxyapatite
Hydroxyapatite can be incorporated through
a few strategies, for example, wet synthetic
affidavit, biomimetic statement, sol-gel
course (wet-substance precipitation) or
electrodeposition.  The  hydroxyapatite
nanocrystal suspension can be set up by a
wet compound precipitation response taking
after the response condition below

10 Ca(OH)2 + 6 H3PO4
Cal0(PO4)6(OH)2 + 18 H20

The determined chemical composition of
Nano-hydroxyapatite (NHA) used in this
study was 31% calcium and 18.5% available
phosphorus. Furthermore, the price for
Nano-hydroxyapatite (NHA) was 25 LE/
Kg.

Experimental design

Five levels of Nano-hydroxyapatite (2, 4, 6,
8 and 10% of the standard source of DCP
) were used in broiler chick diets as asource
of calcium and phosphorus during both
growing and finishing period . While, the
control group was fed diet containing 2%
DCP withoutNano-
hydroxyapatite. Therefore, there were six
experimental groups.

Experimental diets

The experimental diets were manufactured
in agricultural experiments research station
in Giza at the Faculty of Agriculture, Cairo
University. Diets developed to be containing
24% protein and 3000 kcal ME / kg diet
during the first four weeks. Then, diets
contained 22% protein and 3050 kcal ME /
kg diet during the rest period to meet the
requirements of broileraccording to NRC
(1994).The chemical composition and
calculated analysis of theexperimentaldiets
are shown in Tables (1 and 2).
Experimental birds

A total number of 360 one-day old Hubbard
chicks will be randomly divided into 6
groups of 60 chicks each with 3 replicates of
20 chicks per each.

—
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Measurements

Live body weights and feed intake
wererecorded weekly to calculate both body
weight gain and feed conversion ratio;
besides, records of daily mortality were
obtained.

Digestion trial

The digestibility trial was carried out at the
end of 6"week of age by using 18 birds,
3birds from each treatment to determine the
nutrients digestibility and minerals retention
of the tested diets. The collection period
lasted for 3 days, the excreta was called
daily after being sprayed with 2% boric acid
solution to prevent any loss in ammonia,
then dried in an oven at 60°c, and weight
after drying then ground well, mixed and
stored for chemical analysis. The proximate
analyses of feed and dried excreta were done
according to the official methods (AOAC,
1990). Fecal nitrogen was determined
according to Jakobson et al. (1960).
Nitrogen — free extract was calculated
according to Abou — Raya and Galal (1971).
Atomic absorption was used to determine
calcium content of feed and excreta , while
total  phosphorus  was  determined
calorimetrically according to the method
described by David (1966).

Carcass traits

At the end of the growth period (6 weeks of
age) 3 chickens were randomly selected
from each transaction for the study of the
different qualities of sacrifice. Birds have
fasted for 8 hours prior to slaughter.
Individually birds were weighted to the
nearest gram, and then slaughtered by
cutting his throat with a sharp knife and
according to the Islamic religion. Having
achieved full bleeding slaughter weight was
recorded, and was immediately separated
the head. Altric by removing the feathers as
has been conducted. Then, the bottom body
opened and removed all the guts, and the
weight of the empty carcass without a
president, liver and heart. Every one of the
components of the carcass commensurate
with the living body weight, were awarded a
total proportion of edible parts as follows:



Sohair, A. A.et al.

Total edible parts (%) = empty carcass
(without the head) weight. + Gizzard
weight. / WT fasted. * 100.
Edible viscera weight. = Liver weight. ,
Heart weight.
Total edible parts% = Total edible parts
weight. / Fasted weight. * 100
Economicalefficiency
The economical efficiency of experimental
diets was calculated as the ratio between
income (price of weight gain) and cost of
feed consumed. All treatments were
economically evaluated by using two
methods; the first was the total cost needed
to obtain one-kilogram body gain and the
second was the net revenue per unit of total
costs.
Statistical analysis
The data were analyzed using General
Linear Models (GLM) procedure of SAS
Institute (2001). The one-way statistical
model was used as:
Yij = p+Titeij
Where:
p= overall mean of Yij .
Ti = effect of treatment, [ = (1,..., 6).
eij = Experimental error
Variables having a significant F-test were
compared using Duncan’s multiple rang test
Duncan, (1955).

RESULTSAND DISCUSSION
Growth performance
Growing period ( 1-4 weeks of age)
Table 3 showed growth performance of
birds fed the different dietary treatments
from 1-4 weeks of age. The results showed
significant (P<0.0.05) improvements in
body weight gain (BWG) by 16%, 11.1%
,7.4 and 4.5% and feed intake (FI) by 11.7%,
10.15, 5.7% and 2.9 % for treatments fed
6%, 8% , 4% and 10% Nano-hydroxyapatite
, respectively compared to the control group
. The best values of BWG and FI were
recorded for treatment fed 6% followed by
that fed 8% Nano-hydroxyapatite. No
significant differences in feed intake values
due to fed broiler chicks on 2% Nano-
hydroxyapatite which recorded significant
(P<0.05) comparedwith the control
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group.Also, there were no
significant(P<0.05) effect in FCR values
due to different dietary levels of Nano-
hydroxyapatite.

Finishing period ( 5-6 weeks of age)
Table 4 showed the effect of the different
dietary treatments on growth performance
from 5-6 weeks of age.The results showed
significant (P<0.05) improvements in body
weight gain (BWG) for treatments fed 4%,
6% and 8% Nano-hydroxyapatite
correspondingly compared to the control
group fed.

The best values of BWG and FI were
recorded for treatments fed 6% NDCP
followed by that fed 8% Nano-
hydroxyapatite. No significant differences
in feed intake values of birds fed 2% or 10%
Nano-hydroxyapatite compared with the
control group. The FCR values did not
affected by different levels of Nano-
hydroxyapatite.

Over all period(1-6 weeks of age)

The effect of dietary treatments on broiler
performance during the overall period is
shown in Table 5.The results showed
significant (P<0.05) improvements in body
weight gain (BWG) by 15.1 %, 11 % ,7.6
and 3.5% and feed intake (FI) by 11.2%, 8.9,
5.8% and 3 % for treatments fed 6%, 8% |,
4% and 10% Nano-hydroxyapatite
respectively compared with the control
group .

The best BWG and FI values were recorded
for treatments fed 6% NHA followed by that
fed 8% Nano-hydroxyapatite. There were
nosignificant (P<0.05) differences in feed
conversion ratio due to using Nano-
hydroxyapatite compared with the control
group.Also, there was no significant
(P<0.05) different for mortality rate values
due to using Nano-hydroxyapatite in broiler
chick diets.

The improvement of broiler performance
due the use of Nano-hydroxyapatitein
broiler diets could be attributed to the fact
that the nanomaterals are very minute in
size, leading to a great improvement in their
properties because of higher surface area
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and increased absorption, so broiler chick
performance was improved comparing to
control diet .

The results of enhanced broiler performance
in the present study are in agreement with
those obtained by Vijayakumar and
Balakrishnan (2014)who observed that
using calcium phosphate nanoparticles
(hydroxyapatitein) at levels of 50% instead
of the conventional dicalcium phosphate in
broiler chick diets increased body weight
gain compared with control.

Also, Hassan et al. (2016) fed broiler chicks
with seven treatment groups received three
levels of eitherconventional dicalcium
phosphate  (CDCP)  ornanodicalcium
phosphate(NDCP) being 1.75%, 1.31 and
0.88% and less level of NDCP being 0.44 %
of NDCP. These levels present 100, 75, 50
and 25% of the recommended P
requirement. They stated that birds fed
different levels of NDCP gained significant
more body weight and utilized feed more
efficient than the control group that fed
1.75% CDCP. Using NDCP instead of
CDCP increased BWG and FI by about 25%
and 10%, respectively.

Digestibility coefficient and minerals
retention:

Data presented inTable 6 showed
digestibility coefficient of birds as affected
by fed the different dietary treatments .The
results showedslightly improvement for
nutrients digestibilitybut with no significant

differences (P<0.05) in digestibility
coefficient of NFE, CF, EE,CPand
oM for treatments fed Nano-

hydroxyapatite, correspondingly compared
to the control group.

Results showed that the calcium and
phosphorus retention significantly(P<0.05)
decreased with decreasing dietary level
ofdicalcium phosphate. White, there were

significant increase in calcium and
phosphorus retention values due to
increasing  dietary level of nano-

hydroxyapatite as shown in Table 6.
These results indicated that the addition of
dicalcium phosphate in nano form improves
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the absorption and subsequent reduction in
their excretion .

The present results are in harmony with
those obtained by Weiss et al. (2006) who
showed that nanoparticle-sized ingredients
might increase the functionality or
bioavailability of ingredients and nutrients,
and there by minimize the concentrations
needed in the food product.

On this regard, Chan et al. (2006) and Gross
etal. (2014) reported that calcium phosphate
materials in nano-size have higher specific
surface area and surface roughness
compared to conventional calcium
phosphate materials. Therefore, nano-sized
calcium phosphate materials have stronger
interaction with organic
materials.Also,Rajendran (2013) reported
that calcium phosphate materials in nano-
size are expected to have better bioactivity
compared to conventional materials since
supplementation of mineral in the form of
nano increases bioavailability and efficiency
of utilization by increasing the surface
area.Hassan et al. (2016)found that feeding
broiler chicks on diets containing 0.44 %
NDCP decreased the excreted Ca and P by
51 and 46 % , respectively comparing to the
control diet.
Carcass
analysis:
Carcass characteristics included carcass
weight; weights of liver, heart and gizzard
(% of LBW) at 6 weeks of age as affected
by dietary treatments are shown in Table
7.The results of carcass weight followed the
same trend as body weight gain. The highest
carcass weight values were recorded for
birds fed the different levels of Nano-
hydroxyapatite, correspondingly compared
to the control group. The best carcass weight
were recorded for treatment fed 6% NDCP
followed by that fed 8% Nano-
hydroxyapatite.Results presented in table 7
showed no significant differences in the
average values of meat analysis (moisture ,
CP and EE ) due to feeding broiler chicks on
diets containing nano-hedroxy apatite
comparing to control group .No significant

characteristics and meat
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(P >0.05) differences were detected on liver,
heart and gizzard weights (% of LBW)
among all treatments.Theseresults are
consistent withVijayakumar and
Balakrishnan (2014) and Hassan et al.
(2016).

Economical efficiency

Results presented in Table 8 showed the
average values for economical efficiency of
birds fed the different dietary treatments
from 1- 6 weeks days of age. The results
showed improvements in net revenue
valuesby36.5, 27.3, 22.1,12.2 and 5.7 % for
treatments fed 6, 8 , 4. 10 and 2% Nano-
hydroxyapatite respectivelycompared to the
control group. In this regard, Vijayakumar
and Balakrishnan (2014) concluded that
using 50 % of calcium phosphate
nanoparticles (Hydroxyapatite) can be
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practiced instead of the conventional
practice of dicalcium phosphate
incorporation in broilers diet and led to
increase in body weight gain over the
control. Thus, it is postulated that the
usefulness of nano form in reducing the
mineral quantity to half in the diet will
reduce the cost of feeding when the actual
production  of  calcium  phosphate
nanoparticles is up scaled to an industrial
level.
IN CONCLUSION,

for practical application it is possible to fed
broiler chicks diets containing 6 % of
conventional dicalcium phosphate in nano
form to improve broiler performance and
economic efficiency.
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Table (1): Composition and calculated analysis of experimental diets during the grower
period (1-4 weeks of age)

control | 2%NHA | 4% 6% 8% 10%
NHA NHA NHA NHA

Yallow corn 52.06 o4.77 54.73 54.69 54.65 54.61
Soybean meal 34.2 34.2 34.2 34.2 34.2 34.2
Gluten 7.0 7.0 7.0 7.0 7.0 7.0
Soybean oil 2.59 1.84 1.84 1.84 1.84 1.84
Dicalcium phosphate | 2.0 0.0 0.0 0.0 0.0 0.0
Nano-hydroxyapatite! | 0.0 0.04 0.08 0.12 0.16 0.2
Limestone 1.0 1.0 1.0 1.0 1.0 1.0
Premix? 0.3 0.3 0.3 0.3 0.3 0.3
NaCL 0.3 0.3 0.3 0.3 0.3 0.3
L-LYSINE 0.3 0.3 0.3 0.3 0.3 0.3
DL-methionine 0.25 0.25 0.25 0.25 0.25 0.25
Total 100 100 100 100 100 100
Calculated analysis®
CP% 24 24 24 24 24 24
ME(Kcal/kg) 3000 3004 3003 3002 3001 3000
EE 5.25 4.5 4.5 4.5 4.5 4.5
CF 3.61 3.61 3.61 3.61 3.61 3.61
Lys.% 1.4 1.4 1.4 1.4 1.4 1.4
Meth.% 0.6 0.6 0.6 0.6 0.6 0.6
Meth.+Cys.% 0.99 0.99 0.99 0.99 0.99 0.99
Calcium% 0.90 0.48 0.49 0.49 0.50 0.50
AV. p% 0.51 0.14 0.15 0.16 0.17 0.18
Price /ton (LE) 7100 7019 7028 2037 7046 7055

@ Price Kg: 25 (LE)

@ Vitamin - mineral mixture supplied per Kg of diet: Vit A, 12000 IU; Vit D3, 2200 1U; Vit E, 10
mg; Vit K3, 2 mg; Vit By, 1mg; Vit B, 4mg; Vit Bs, 1.5mg; Vit Bi2, 10ug; Niacin, 20 mg; Pantothenic
acid, 10 mg; Folic acid, 1 mg; Biotin, 50 ug; Copper, 10 mg; lodine, 1mg; Iron, 30 mg; Manganese,
55 mg; Zinc, 50 mg and Selenium, 0.1 mg.

© According to NRC (1994).
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Table (2): Composition and calculated analysis of experimental diets during the finisher

contr | 2%0NHA | 4% NHA | 6%NHA | 8%NHA | 109%NHA

ol
Yallow corn 56.5 | 59.56 59.52 59.48 59.44 59.40
Soybean meal 315 |315 315 315 31.5 315
Gluten 5.0 5.0 5.0 5.0 5.0 5.0
Soybean oil 2.75 |20 2.0 2.0 2.0 2.0
Dicalcium phosphate | 2.0 0.0 0.0 0.0 0.0 0.0
Nano hydroxyapatite | 0.0 0.04 0.08 0.12 0.16 0.2
Limestone 1.0 1.0 1.0 1.0 1.0 1.0
Premix! 0.3 0.3 0.3 0.3 0.3 0.3
NaCL 0.3 0.3 0.3 0.3 0.3 0.3
L-Lysine 0.15 |0.15 0.15 0.15 0.15 0.15
DL-methionine 0.15 |0.15 0.15 0.15 0.15 0.15
Total 100 | 100 100 100 100 100
Calculated analysis?
CP% 22 22 22 22 22 22
ME(Kcal/kg) 3050 | 3054 3053 3052 3051 3050
EE 541 |4.66 4.66 4.66 4.66 4.66
CF 3.6 3.6 3.6 3.6 3.6 3.6
Lys.% 125 |1.25 1.25 1.25 1.25 1.25
Meth.% 0.5 0.5 0.5 0.5 0.5 0.5
Meth.+Cys.% 0.99 |0.99 0.99 0.99 0.99 0.99
Calcium% 0.90 |0.47 0.48 0.49 0.49 0.50
AV. p% 051 |0.14 0.15 0.16 0.17 0.18
Price /ton (LE) 6900 | 6819 6828 6837 6846 6855

period (4-6 weeks of age)

@ Price Kg: 25 (LE)

@ Vitamin - mineral mixture supplied per Kg of diet: Vit A, 12000 IU; Vit D3, 2200 IU; Vit E, 10
mg; Vit Ks, 2 mg; Vit By, 1mg; Vit By, 4mg; Vit Bs, 1.5mg; Vit B1o, 10ug; Niacin, 20 mg; Pantothenic
acid, 10 mg; Folic acid, 1 mg; Biotin, 50 ug; Copper, 10 mg; lodine, 1mg; Iron, 30 mg; Manganese,
55 mg; Zinc, 50 mg and Selenium, 0.1 mg.
(3) According to NRC (1994).
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Table (3):Effect of dietarytreatments on broiler performanceduring thegrowing period (1-4
weeks of age)

Treatments | L.B.W (g) B.W.G (g) F.1(9) F.C.R
Control 13509 13104 2266 1.732
2% 1333 12934 2249°¢ 1.742
4% 1450b¢ 1410°¢ 2397P 1.72
6% 15662 15262 2533 2 1.662
8% 1500P 1460° 2496 2 1.712
10% 1412 ¢ 1372°¢ 2333° 1.72
LSD 30 30 40 0.05

Means designated with the same letter within the same column are not significantly different at 0.05

level of probability.

Table (4): Effect of dietarytreatments on broiler performance during the finishing period(5-

6 weeks of age)

Treatments | L.B.W (g) B.W.G (9) F.1(9) F.CR
Control 2125¢ 7750 1487 1.92
2% 21008 7670 1459¢ 1.92
4% 2285¢ 8352 1577° 1.8 82
6% 24402 8742 1634 2 1.862
8% 2355P 865 2 15942 1.842
10% 2200¢ 788 P 1533° 1.942
LSD 30 20 30 0.05

Means designated with the same letter within the same column are not significantly different at 0.05

level of probability.
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Table (5): Effect of dietarytreatments on broiler performanceand mortality rate during the
overall period (1-6 weeks of age)

Treatments | L.B.W B.W.G F.1(9) F.CR Mortality rate
(9) (9)

NO. %
Control | 2125¢ 2085¢ 3753 1.82 28 6.6°
2% | 21008 2060° 3708¢ 1.82 12 3.3
4% 2285¢ 2245¢ 3974P 1.772 12 3.3°
6% 24402 24002 41762 1.742 18 3.3
8% 2355P 2315P 4090° 1.762 12 3.3
10% 2200¢ 2160¢ 3866° 1.792 12 3.3
LSD 30 30 40 0.05 1.0 25

Means designated with the same letter within the same column are not significantly different at 0.05
level of probability.

Table (6):Effect of dietary treatments onthe digestibility coefficient and minerals retention
ofbroiler chicks at 6 weeks of age.

digestibility coefficient (%) Minerals
treatments retention

oM CP EE CF NFE Ca|P
control 77.2°2 88.52 78.12 23.22 7552 0.752 0.362
2% 77.12 88.92 78.7%2 23.32 75.62 0.244 0.12¢
4% 77.7%2 89.12 78.92 23.12 76.12 0.26° 0.13%
6% 78.32 89.52 78.12 22,92 75.92 0.27¢ 0.13%
8% 77.52 88.52 78.92 23.12 75.52 0.32° 0.15P
10% 77.72 89.22 79.12 23.22 76.12 0.33° 0.15P
LSD 0.5 0.5 0.5 0.2 0.5 0.01 0.01

Means designated with the same letter within the same column are not significantly different at 0.05
level of probability.
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Table (7):Effect of dietary treatments oncarcass characteristicsand meat analysis of broiler
chicks at 6 weeks of age .

Carcass | Liver | Heart | Gizzard | Carcass Meat analysis (%0)

weight characteristics
Treatments | (g) (%) | (%) | (%) Dressing | Giblets | Moisture | CP EE
Control 1615° 2.54% | 0.61* |1.93? 61.93% 5.892 | 71.11° 18.62% | 4.742
2% 1608° 2.53* | 0.60* | 1.94% 61.932 5892 | 71.102 18.71% | 4,732
4% 1733° 2.53* | 0.60* | 1.95° 61.95% 5.86% |71.13% 18.83% | 4.66°
6% 18582 2.51* | 0.59* |1.93? 62.10% 5.88% | 70.73% 18.7% | 4.65°
8% 1792° 2.53* | 0.60* | 1.94% 62.00? 590% | 71.30% 18.50% | 4.73%
10% 1667°¢ 2.53* | 0.60* | 1.95° 61.98% 5.89% | 70.90° 18.59% | 4.712
LSD 30 0.01 |0.01 |0.01 0.5 0.01 1.5 0.5 0.3

Means designated with the same letter within the same column are not significantly different at 0.05
level of probability

Table (8): Effect of dietary treatments oneconomical efficiency of the experimental diets of

broiler chicks at 6 weeks of age .

treatments | Fixed | Feed | Total | Body | Cost/ | Total Net EE® | REF@
cost cost |cost |wtKg |kg revenue | revenue
(LE) @ | (LE) |(LE) Body |(LE)® | (LE)
wt
(LE)
control 9 26.26 |35.26 |2.125 | 16.59 51 15.74 0.44 100%
2% 9 24.76 | 33.76 | 2.100 | 16.07 50.4 16.64 0.49 105.7
4% 9 26.62 |35.62 |2.285 | 1559 54.84 19.22 0.53 122.1
6% 9 28.06 | 37.06 | 2.440 | 15.18 58.56 21.5 0.58 136.5
8% 9 2756 |36.56 |2.355 | 1552 56.52 20.04 0.54 127.3
10% 9 26.13 | 35.13 | 2.200 | 15.97 52.8 17.67 0.5 112.2

(a): Bird price and raring cost.
(b): Assuming that the selling price of one kg, live body weight is 24 LE.

(c) : Net revenue per unit total cost.

(d): Assuming that the group number 1 represent the control
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