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ABSTRACT

The present study conducted to investigate the effect of energy sources and levels on performance and
breast meat amino acids profile in Cobb 500 broiler chicks. A total of 600 1-day-old Cobb 500 broiler
chicks with an average weight of 39 + 0.50 g were randomly divided into five treatments. Each treatment
was further divided into four replicates. Chicks were fed a basal diet based on corn and energy level was
same as Cobb 500 manual as control group, the basal diet with 3% lesser energy than control (T1), the basal
diet with 6% lesser energy than control (T2), the basal diet based on corn and fat level according to Cobb
500 instruction manual (T3), the basal diet based on corn and fat with 3% upper energy (T4) for 42 days.
Results showed that the best and the worst performance were for T4 and T2, respectively. Also, feed intake
of chicks increased significantly in T4. Body weight gain was also significantly higher in the treated group
with the basal diet based on corn and fat with 3% upper energy (T4). As result relevant although the lowest
feed conversion ratio was for control and T3 on 14 and 28 days but also it was at the lowest on T3 on 42
days. The breast muscle function and amino acid profiles showed that there were significant effects between
arginine (Arg), glutamic acid (Glu), proline (Pro), alanine (Ala), aspartic acid (Asp), serine (Ser), glycine
(Gly), isoleucine (Ilo), lysine (Lys), valine (Val) and phenylalanine (Phy) amino acids (P<0.01). The high-
est level of amino acids (g/g DM basis) was for Glu, Asp, Arg, Lys, Ser, Phe and Pro. In conclusion, it
seems that inclusion of higher energy level than broiler nutritional requirements recommendation for Cobb
500 chicks could give better performance and affect the quantity and quality of their breast meat and its
amino acids profile. In order to achieve higher weights, more energy is needed than the recommendation of
Cobb 500, but to have better feed conversion ratio the recommended energy level is the best.

LA [e]:{dK amino acids, breast meat, broiler, energy sources, performance.

and farmers to improve the growth rate of birds, feed effi-

INTRODUCTION

Poultry meat is a good source of protein having high bio-
logical value, high digestibility and relatively little fat con-
tent and it is a good source of iron and some of the B-
complex vitamins and fat-soluble organic compounds
(Marcu et al. 2013). It is well known that this huge demand
for poultry meat has put pressure on breeders, nutritionists,

ciency and breast meat yield. One of the major challenges
to researchers is the provision of alternative feeds for
monogastric animals. Corn has remained the major energy
source in compounded diets for poultry. The various uses to
which corn is being committed, such staple food for man,
brewing and confectionary, has placed additional cost con-
straints on its continued use in poultry diets. The solution is
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to explore the use of alternative feed ingredients, hitherto
under exploited by poultry farmers (Durunne et al. 2015).
Among the alternative feedstuff which could be used as
energy sources for poultry diet even though it is lower in
protein and other essential nutrients (Odukwe, 1994). Poul-
try meat and its products are important components of the
diet of developed countries and their consumption is af-
fected by various sensory properties such as color, tender-
ness and flavor (Resurreccion, 2002).

These changes have driven the poultry industry to put an
emphasis on the improvement of breast meat yield and
muscle mass development (Abdullah and Matarneh, 2010).
Energy and protein are very important nutrients for broilers
like other living creatures. Energy is required for body
functioning and protein is an essential constituent of all
tissues of animal body. Protein having major effect on
growth performance of the bird is the most expensive nutri-
ent in broiler diets (Kamran et al. 2004). The usefulness of
a protein feedstuff for poultry depends upon its ability to
supply a sufficient amount of the essential amino acids that
the bird requires, as well as the protein digestibility and the
level of toxic substances associated with it (Scanes et al.
2004). In general, vegetable protein sources are nutrition-
ally unbalanced and poor in certain essential amino acids
and this decreases their biological value as they may not
furnish the required limiting amino acids needed by birds
for egg and meat production. Poultry nutritionists have paid
more attention to the use of animal protein sources to create
a balanced diet (Akhter et al. 2008).

Fats or oils are energy rich feeds. Fats also provide vary-
ing quantities of the essential nutrient linoleic acid (Leeson
and Summers, 2001). Another important role of fats in diet
is its inhibition from de novo lipogenesis in broiler chick-
ens (Wongsuthavas et al. 2011) that could increase energy
efficiency in diets. Researchers (Haunshi et al. 2012) con-
cluded that provision of 2600 kcal’kg ME and 16% crude
protein would be ideal for optimum growth of Aseel birds
during juvenile phase. However, to obtain better feed con-
version ratio (FCR), feeding Aseel birds with diet having
2800 kcal’kg ME and 16% CP would be ideal. It was
shown that feeding different levels of soybean oil in chicks
fed with a NRC recommended protein level had no signifi-
cant effect on weight gain in 7-21 days (Tabeidian et al.
2005). Another researcher (Maiorka et al. 2004) showed
that feed intake was not significantly influenced by the way
amino acid requirements were expressed. They also noted
that feed intake was not influenced by dietary energy level.
However, metabolizable energy intake was higher in birds
fed diets containing 3200 kcal ME/kg. Other researcher
(Nobre et al. 1994) evaluated four energy levels and re-
ported no significant differences in carcass yield between
treatments.
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Batal and Parsons (2004) indicated that metabolizable
energy corrected for nitrogen (Men), varies among carbo-
hydrate sources and increases with age for most carbohy-
drate soybean meal diets. Murugesan et al. (2013) sug-
gested that energy is used following the pattern of produc-
tion and maintenance before storage requirements and that
fat pad (energy storage) may be the most sensitive indicator
of dietary energy status over short term in Hybrid Line
W36 laying hens. El-Yamany et al. (2008) noted that re-
placement of different levels of linseed oil, sun flower oil,
or olive oil from poultry fat in control diet of Japanese quail
improved the digestibility of all nutrients crude protein and
ethyl extract while crude fiber digestibility remained af-
fected. Additionally, no significant effect was recorded on
both edible giblets (gizzard, liver and heart) and offal
(blood, feather, legs, head and viscera) percentage. Brake
(1990) reported that 5% addition of fat to broiler breeder
diets resulted in improved egg production and reduced feed
intake. Due to the effects of different sources of fat and
protein levels on performance and amino acid profile on
poultry meat this study was performed to investigate the
effect of energy sources and levels on performance and
breast meat amino acids profile in Cobb 500 broiler chicks.

MATERIALS AND METHODS

Birds and diets

All procedures used in this experiment were approved by
the Department Science and Research Branch, Islamic
Azad University, Tehran, Iran. A total of 600 1-day-old
Cobb 500 commercial broiler chickens with an average
weight of 39 + 0.50 g were randomly distributed into five
dietary treatments with four replicates each. The birds were
housed in groups of 5 in 20 pens under standard conditions
of temperature, humidity and ventilation. The study was
carried out at the poultry farm of Atomic Energy Organiza-
tion, Karaj, Iran, for a period of 6 weeks. Chicks were fed
the basal diet based on corn-soybean meal and energy level
by Cobb 500 instruction manual as control group, basal diet
with 3% lesser energy than control (T1), basal diet with 6%
lesser energy than control (T2), basal diet based on corn
and fat level according to Cobb 500 instruction manual
(T3), basal diet based on corn and fat with 3% upper energy
(T4). The experimental diets formulated using broiler per-
formance and nutrition supplement Cobb 500 (2013). Diets
and fresh water were provided ad libitum during the ex-
periment (Tables 1, 2 and 3).

Data collection

The live body weight gains and feed consumption of chick
were measured individually, while feed conversion effi-
ciency was performed weekly.
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Composition (measured in %) of the experimental diets for broiler chicks (0-14 days old)

Ingredients Control T1 T2 T3 T4
Corn 63.38 63.33 62.13 58.27 54.30
Soybean meal 22.57 28.86 31.48 31.90 3221
Corn gluten meal 9.17 3 0 2.7 4.7
Soybean oil 0 0 0 2.5 4.14
Di-calcium phosphate' 2.07 2.06 2.06 2.05 2.05
Opyster shell 1.06 1.03 1.01 1.01 1.01
NaCl 0.38 0.38 0.38 0.38 0.38
DL-methionine 0.24 0.33 0.35 0.30 0.26
L-lysine 0.53 0.40 0.36 0.31 0.36
L-threonine 0.10 0.11 0.13 0.08 0.09
Mineral and vitamin premix 0.5 0.5 0.5 0.5 0.5
Filler’ 0 0 1.60 0 0
Total 100 100 100 100 100
Calculated nutrient content

Metabolizable energy (kcal/kg) 3035 2943 2853 3035 3120
Crude protein (CP) (%) 22 22 22 22 22
Ca (%) 0.90 0.90 0.90 0.90 0.90
P (%) 0.45 0.45 0.45 0.45 0.45
Met (%) 0.65 0.67 0.67 0.67 0.67
Lys (%) 1.18 1.18 1.18 1.18 1.18
Met + Ces (%) 0.98 0.98 0.98 0.98 0.98
Thr (%) 0.86 0.86 0.84 0.86 0.86
Trp (%) 0.18 0.20 0.20 0.21 0.21
Arg (%) 1.24 1.24 1.24 1.24 1.24
Val (%) 091 091 0.91 091 091
Na (%) 0.17 0.17 0.17 0.17 0.17
K (%) 0.70 0.80 0.82 0.81 0.81
Cl (%) 0.23 0.23 0.23 0.23 0.23

"Per kg contains: Ca: 23% and P: 18.5%.

2 Provided per kilogram: vitamin A: 360000 IU; vitamin D;: 800000 IU; vitamin E: 7200 IU; vitamin K3: 800 mg; vitamin B,: 720 mg; vitamin By: 400 mg; vitamin H,: 40
mg; vitamin B,: 2640 mg; vitamin B;: 4000 mg; vitamin B5:12000 mg; vitamin Bs: 1200 mg; vitamin B,: 6 mg; Choline choloride: 200000 mg; Manganese: 40000 mg;

Iron: 20000 mg; Zinc: 40000 mg; Copper: 4000 mg and Iodine: 400 mg.
3 Inert filler used to complete diet formulations to 100%.

To evaluate amino acid compositions of breast tissue on
day 28, all birds were processed after a 4 h feed withdrawal
period; two birds per treatment were randomly selected and
killed in a commercial slaughter house according to the
international animal rights.

Evaluation amino acid composition of breast tissue

The amino acid profile of the muscle samples was deter-
mined by the method of Antoine et al. (2001) cited by
Okarini et al. (2013) and Okruszek et al. (2013) with slight
modification. The sample obtained were 3 mg protein or 5 g
chicken breast meat dry weight and then 1 mL 6 N HCL
was added.

The mixture was ponged with N, and then heated in the
oven at 110 °C for 24 hours. A sample was prepared by 6 N
HCI hydrolysis then dissolved in 5 mL 0.01 N HCI and
filtered using Millipore 0.45 pum filter. Mobile phase A was
made up of 0.025 M sodium acetate buffer (pH 6, 5) 0,5 g
Na-EDTA, 90 mL methanol and 10 mL tetra hydro folate
(THF) (80:10:9:1) prepared from analytical grade dissolv-
ing to 1 L water Hi Pure. The pH of the acetate buffer (A
buffer) was adjusted to 6.5 using NaOH solution, and mo-

131

bile phase B buffer contain 95% methanol on hi pure water.
The mobile phases were ultra filtered through Millipore
filter having a pore diameter of 0.45 um (WHATMAN®
diameter 25 mm) and degassed by spraying for 5 minutes
with pure nitrogen. Gradient elution was generated using
solvent delivery module Varian Pro Star Model Number
240 (Chromatography Systems, Walnut Creek, CA 94598
USA Made in USA), was used for controlling the gradient
and flow rate (1.0 mL/min) of the mobile phases. OPA-thiol
reagent was made up at least 24 hours before used by dis-
solving 50 mg o-phthaldialdehyde in 4 mL methanol and
0.025 mL mercaptoethanol was added. The mixture was
thoroughly mixed, then 0.050 mL Brij-30 and 1 mL borax
buffer solution were added. The OPA-thiol reagent stored
in the dark bottle at temperature 4 °C in a tightly closed
container.

The amino acid chicken breast meat were analyzed by
cation exchange ICI Instrument high performance liquid
chromatography (HPLC) with column Ultra Techsphere
ODS 3 p particle size, 4.6 mm x 7.5 cm PARKER 316
(SGE PTY. LTD Victoria Australia) and O-

phthaldialdehyde (OPA) precolumn derivatisation.
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Composition (measured in %) of the experimental diets for broiler chicks (14-28 days old)

Ingredients Control T1 T2 T3 T4
Corn 69.22 68.8 67.7 65.31 59.31
Soybean meal 18 2343 26.2 24 28.45
Corn gluten meal 8.2 3.24 0 4.2 2.9
Soybean oil 0 0 0 2 5
Di-calcium phosphate’' 1.9 1.9 1.9 1.9 1.9
Oyster shell 1.05 1.05 1.05 1.05 1.05
NacCl 0.37 0.37 0.37 0.37 0.37
L-methionine 0.22 0.27 0.3 0.25 0.25
L-lysine 0.44 0.34 0.28 0.32 0.22
L-threonine 0.10 0.10 0.12 0.10 0.05
Mineral and vitamin premix 0.5 0.5 0.5 0.5 0.5
Filler’ 0 0 1.58 0 0
Total 100 100 100 100 100
Calculated nutrient content

Metabolizable energy (kcal/kg) 3108 3014 2921 3108 3201
Crude protein (CP) (%) 19 18.4 17.8 19 19.5
Ca (%) 0.84 0.84 0.84 0.84 0.84
P (%) 0.42 0.42 0.42 0.42 0.42
Met (%) 0.53 0.53 0.53 0.53 0.53
Lys (%) 1.05 1.05 1.05 1.05 1.05
Met + Ces (%) 0.89 0.89 0.89 0.89 0.89
Thr (%) 0.78 0.78 0.78 0.78 0.78
Trp (%) 0.21 0.22 0.22 0.22 0.22
Arg (%) 1.25 1.25 125 1.25 1.25
Val (%) 0.91 0.91 0.91 091 0.91
Na (%) 0.19 0.19 0.19 0.19 0.19
K (%) 0.72 0.81 0.85 0.81 0.86
Cl (%) 0.35 0.33 0.32 0.32 0.31

"Per kg contains: Ca: 23% and P: 18.5%.

2 Provided per kilogram: vitamin A: 360000 IU; vitamin D5: 800000 IU; vitamin E: 7200 IU; vitamin K3: 800 mg; vitamin B, : 720 mg; vitamin By: 400 mg; vitamin H,: 40
mg; vitamin B,: 2640 mg; vitamin B;: 4000 mg; vitamin B5:12000 mg; vitamin B¢: 1200 mg; vitamin B,: 6 mg; Choline choloride: 200000 mg; Manganese: 40000 mg;

Iron: 20000 mg; Zinc: 40000 mg; Copper: 4000 mg and Iodine: 400 mg.

* Inert filler used to complete diet formulations to 100%.

The amino acid standard (L-alanine, L-arginine, L-
aspartic acid, L-glutamic acid, glycine, L-histidine, L-
isoleucine, L-leucine, L-lysine, L-methionine, L-
phenylalanine, L-serine, L-threonine, L-lysine, L-valine,
cysteine and phenylalanine (PIERCE, Rockford Illinois
61105, USA) were used. Amino acids were analyzed in
three replicates and each replicate of sample was obtained
from 3 different whole chicken breast meats (Musculus
Pectoralis Superficial is, left and right breast muscles of
each bird).

The amino acid composition was expressed as g of amino
acid per 100 g of raw breast meat. Membrane
(WHATMAN® diameter 25 mm) followed by adding po-
tassium-borate buffer (pH 10.4). A 5 pL quantity of hydro-
lyzes protein sample was added to 25 pL of OPA reagent
and then injected after 1 minute of derivatization.

Statistical analysis

Data analysis was performed by using the general linear
model procedure and the comparison of means was made
through Duncan’s, (1995) multiple range tests by using
SAS 9.1 software (SAS, 2004).
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RESULTS AND DISCUSSION

The effect of the energy source on performance of broiler
chicks is shown in Table 4. Data from this study showed
that there were significant differences between treatment
about feed intake (FI), body weight (BW) and FCR at 14.28
and 42 days old (P<0.01). Using of T1, T2 and T3 at 14 and
28 days old had decreased BW and FI compared to the con-
trol, but at 42 days old T1, T2, T3 and T4 increased FI and
BW. According to the Table 4 data the feed conversion
ratio of broiler chicks significantly (P<0.01) increased by
feeding treatments. It was observed that the performance
parameter showed significant (P<0.01)
throughout the experimental period.

As result revealed from Table 5 amino acid compositions
of breast muscles were varied by using different levels of
energy and protein (P<0.01). Result showed that most of
Arg obtained in the T4, T3 and T2, respectively. The results
showed that the amount of energy and its kind could affect
Arg content. Glu numerically at highest in group T4 with
the highest energy levels and was based on corn and soy-
bean oil.

differences
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Composition (measured in %) of the experimental diets for broiler chicks (29-42 days old)

Ingredients Control T1 T2 T3 T4
Corn 70.18 71.47 71.5 65.07 62.4
Soybean meal 19.3 20 24.2 25.8 25
Corn gluten 6.23 4.2 0 1.5 3.5
Soybean oil 0 0 0 3.5 5
Di-calcium phosphate’ 1.7 1.7 1.7 1.7 1.7
Opyster shell 0.92 0.92 0.92 0.90 0.90
NaCl 0.32 0.32 0.32 0.32 0.32
L-methionine 0.18 0.22 0.27 0.22 0.20
L-lysine 0.36 0.36 0.27 0.21 0.22
L-threonine 0.09 0.09 0.10 0.06 0.04
Mineral and vitamin premix® 0.5 0.5 0.5 0.5 0.5
Choline chloride 0.22 0.22 0.22 0.22 0.22
Filler’ 0 0 0 0 0
Total 100 100 100 100 100
Calculated nutrient content

Metabolizable energy (kcal/kg) 3185 3085 2990 3185 3275
Crude protein (CP) (%) 18 17.4 16.8 18 18.5
Ca (%) 0.76 0.76 0.76 0.76 0.76
P (%) 0.38 0.38 0.38 0.38 0.38
Met (%) 0.48 0.48 0.48 0.48 0.48
Lys (%) 0.95 0.95 0.95 0.95 0.95
Met + Ces (%) 0.74 0.74 0.74 0.74 0.74
Thr (%) 0.65 0.65 0.65 0.65 0.65
Trp (%) 0.16 0.16 0.17 0.17 0.17
Arg (%) 1.02 1.02 1.03 1.03 1.03
Val (%) 0.73 0.73 0.74 0.74 0.74
Na (%) 0.16 0.16 0.16 0.16 0.16
K (%) 0.6 0.6 0.7 0.71 0.7
Cl (%) 0.29 0.29 0.28 0.28 0.28

"Per kg contains: Ca: 23% and P: 18.5%.

2 Provided per kilogram: vitamin A: 360000 IU; vitamin D3: 800000 IU; vitamin E: 7200 IU; vitamin K5: 800 mg; vitamin B : 720 mg; vitamin Bo: 400 mg; vitamin H,: 40
mg; vitamin B,: 2640 mg; vitamin B;: 4000 mg; vitamin Bs:12000 mg; vitamin B4: 1200 mg; vitamin B,: 6 mg; Choline choloride: 200000 mg; Manganese: 40000 mg;

Iron: 20000 mg; Zinc: 40000 mg; Copper: 4000 mg and lodine: 400 mg.
? Inert filler used to complete diet formulations to 100%.

All the treatments were significantly different in terms of
Pro amino acid. Content of Ala and Ser had decreased sig-
nificantly by using T1, T2, T3 and T4, respectively. Data
showed that Asp increased significantly by treated groups.
The differences between chicken groups studied were in-
creased significantly for Gly (P<0.01). The data obtained in
this study showed that Leu remained unaffected and Ilu
increased for the treatments T3 and T4, while, Lys and Val
decreased compared to the control.The Phe content was
increased by treatment except for T3 and T4. There were no
significant differences for Tyr, Trp, His, Met, Cys, Thr,
Gln, Asn amino acids profile between treatments.

Recent research showed that energy and protein manipu-
lation in broiler’s diet could have been able to change per-
formance and carcass characteristics of broilers. In current
study, using different levels of energy and protein could
affect performance and amino acid profile in experimental
Cobb 500 broilers. In our study, varying levels of energy
and protein affected performance.
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We observed significant depression in BW (for the first
28 days) for T1 and T2 while, FI presented the same results
only for the last period (29-42 days) and was the highest for
T4. Additionally, FCR was the highest for T2 in all ages.
These results indicate that as dietary energy level increases
BW and FI also increase, but FCR requires.

Recent studies by Eits et al. (2003) showed that increas-
ing levels of a well balanced protein up to 27.0% consid-
erably improved the performance of birds. Additionally,
data provided by Temim et al. (2000) showed improved
performance when raising the amino acid profile. While
Ajuyah et al. (1993) noted that an increase in the saturation
of the diet decreased the weight gain and final weights,
although controversial results have been reported else-
where. Furthermore, Palmer (1993) showed that the im-
provement of performance and growth in poultry may be
due to the inclusion of some fatty acids which may affect
muscle protein synthesis and protein deposition through a
prostaglandin-depend mechanism.
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m The effect of the energy source on performance of broiler chicks

14 days old 28 days old 42 days old
Treatments
BW (g) FI (g) FCR BW (g) FI (g) FCR BW (g) FI (g) FCR

Control 341.80° 401.0° 1.17° 1279.6° 1757.5% 1.36° 3617.5° 2160.3° 1.67°
T1 321.87° 407.5° 1.26° 1199.2¢ 1872.5% 1.55° 3649° 2093.2° 1.74°
T2 303.85¢ 405.5° 1.32° 1086.1¢ 1857 1.62° 3722.5" 2030.7 1.82°
T3 329.97" 404.2° 1.22¢ 1243.7° 1717.7° 1.37 3670° 2163.1° 1.65°
T4 342.70° 428.5" 1.24° 1337.8" 1906.2° 1.42° 3826.5 2260.5" 1.69°
SEM 7.182 4.902 0.025 42.388 35.99 0.054 38.46 36.58 0.031

BW: body weight; FI: feed intake and FCR: feed conversion ratio.

The means within the same row with at least one common letter, do not have significant difference (P>0.01).

The effect of the energy source on breast muscles amino acid composition of broiler chicks at 28 days old (g/100 g dry weight)
Ao o dSTreatme”tS Control T1 T2 T3 T4 SEM
Arg 3.818” 4.645" 5.807° 5.108" 5.960° 0.392
Glu 7.237° 6.150° 5310 7.930® 8.820° 0.623
Pro 3.110° 2.645¢ 2.000° 3.860° 4337 0.417
Ala 4.520° 3.833° 3.310° 2.602¢ 2.140° 0.424
Asp 4210° 4.878° 6.480° 5.763° 6.250™ 0.426
Ser 4.720° 4.128° 3.528° 2.812¢ 2.320° 0.432
Gly 2.140° 2.282° 3.752° 3.208° 3.600° 0.333
Ilu 2.523° 1.962° 1.620° 2.873° 3.145° 0.282
Leu 1.425° 1.407° 1.380° 1.563° 1.257 0.049
Lys 4.940° 4.450° 3.720° 3.120¢ 2.642° 0.419
Val 2.580° 2.120° 1.153¢ 1.688° 1.263¢ 0.266
Phe 3.230° 3.923° 4210° 2.608° 2.247° 0.373
Tyr 1.083 1.103 1.045 1.070 1.082 0.01
Trp 0.418 0.395 0.365 0.443 0.407 0.012
His 0.565 0.585 0.520 0.458 0.492 0.023
Met 0.860 1.240 2.120 1.610 1.750 0.216
Cys 0.560 0.620 0.710 0.500 0.410 0.012
Thr 0.135 0.185 0213 0.160 0.172 0.012
Gln 0.115 0.130 0.137 0.165 0.180 0.012
Asn 0.175 0.262 0.335 0.332 0.280 0.03

The means within the same row with at least one common letter, do not have significant difference (P>0.01).

While Marcu et al. (2013) demonstrated that the eco-
nomic efficiency of Cobb 500 broiler chickens growth was
positively influenced by the growth performance and the
recorded viability. Furthermore, Danicke et al. (1997) re-
ported that the performance was higher for broilers that
received a soybean oil in diet that was supplemented with
an enzyme compared with unsupplemented tallow based
diet, while significant interactions were reported between
dietary fat type and carbohydrate addition (Danicke et al.
2000).

The results of present study revealed that FI was affected
by energy level in all three periods. These results are not
completely in accordance with the results obtained by
Abudabos (2014) that showed during the starter period, FI
was not affected by fat source, energy level or enzyme sup-
plementation or their interactions (P>0.05) but FI was in-
fluenced by the energy level of the diet at finisher period
(P<0.05).
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These differences might be the result of differences in
energy level and fat content of the diets, because Pesti
(1982) mentioned that chicks fed diets with soybean or corn
oil consumed more ME than chicks fed comparable diets
that had a low fat content. Also, Murugesan et al. (2013)
showed that there were no significant interactions in BW,
FI and FE among dietary and challenge treatments. They
showed that direct comparison of the excess energy con-
tributed by the 3% diets provided an average of 69% in-
crease over the energy value derived from the equations.
They mentioned that the vegetable oils were fairly consis-
tent, although the pure soybean oil resulted in slightly
higher apparent metabolizable energy corrected for nitrogen
(AMEn) than the crude corn oil. The poultry fat resulted in
an AMEn value lower than the vegetable oils, in line with
previous reports for fat of this nature. The soy methyl esters
resulted in significantly higher dietary energy, resulting in
an AMEn value slightly higher than the corn oil.
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According to our results and the differences with the pre-
viously mentioned experiments, we can conclude that dif-
ferent energy sources and levels have the potential to affect
the performance of broilers. Furthermore, our results
showed that amino acid compositions of breast muscles
were varied by using different levels of energy and protein
(P<0.01).

Furthermore, our results showed that amino acid compo-
sitions of breast muscles were varied by using different
levels of energy and protein (P<0.01). However, it did not
correlate with trypsin inhibitor activity levels, indicating
that other factors also affect amino acid digestibility of soy-
bean meal. Furthermore Foltyn et al. (2013) reported that
the replacement of soybean meal by raw full-fat soybean
decreased amino acids coefficients of ileal apparent digesti-
bility when the level of extruded full fat soybean was
higher than 40 g/kg in feed, while Makkink et al. (1994)
also reported that trypsin activity in the jejunum is affected
by protein sources. Arg and Lys are amino acids that spe-
cifically cause the release of trypsinogen in a pancreatic
tissue homogenate, because they contain sites of tryptic
cleavage (Niederau et al. 1986). Clarke and Wiseman
(2015) demonstrated that the coefficients of ileal apparent
digestibility for individual amino acids varied widely
among soybean samples.

Haunshi et al. (2012) determined that to obtain better
FCR, feeding Aseel birds with diet having 2800 kcal/kg
ME and 16% CP would be ideal. These studies further
strength our hypothesis that energy requirements must be
re-evaluated.

According to Nobakht et al. (2011) showed that digesti-
bility of dietary fats is affected by its fatty acid profile. As
unsaturated fats contain higher metabolizable energy,
Crespo and Esteve Garcia (2002) have found better utiliza-
tion of unsaturated compared to saturated fats. Some
evaluations by Yu and Sim (1987) and Nash et al. (1996)
did not find any differences in the performance of birds fed
different oil sources. Nwoche et al. (2001) evidenced that
4% dietary inclusion of palm oil as the best inclusion level
that will bring about an optimum growth in broilers, our
results showed that FI is not affected by protein source for
the first 28 days for the low energy level diets, something
which is not true for the higher energy level diets. Simi-
larly, Dari and Penz (1996) showed that feed intake was not
significantly influenced by the way amino acid require-
ments were expressed, which is consistent with previously
published results from experiments comparing diets based
on alternative ingredients with low amino acid digestibility
to diets based on ingredients with high amino acid digesti-
bility (corn and soybean meal) and to diets with low di-
gestibility ingredients supplemented with synthetic amino
acids. Additionally, Maiorka et al. (2004) suggest that for-
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mulation based on digestible amino acids is necessary if the
diets contain protein sources that are not reliable in terms of
amino acid digestibility. The response to formulation based
on digestible amino acids was minimized when birds re-
ceived the low energy level diet (2900 kcal ME/kg). These
results are in line with our study and confirm our hypothe-
sis that energy requirements must be re-evaluated.

Rohaeni (2015) suggested that feed treatment provides
major effects on daily weight gain, feed intake and feed
conversion and the best feed that generates the highest daily
weight gain, carcass percentage and feed conversion is feed
which contains 19% and 22% protein levels derived from
an animal based protein source and feed intake using a
plant based protein source, soybean meal which contains a
22% protein level is not recommended. This is consistent
with studies reported by Kartikasari (2000) that the higher
the protein level the feed contains, the more increasing the
weight gain.

Saima et al. (2008) concluded that quality of feed ingre-
dients impose direct effect on their available amino acids
profile. Dozier et al. (2008) showed that feeding the high
amino acid diets decreased feed consumption, improved
feed conversion and increased total breast meat yield. Many
researchers mentioned that dietary fat supplementation has
been shown to improve feed conversion and decrease feed
consumption of broiler chicks (Dale and Fuller, 1980; Saleh
et al. 2004).

Our results showed that the amount of energy and its
kind could affect the breasy muscle amino acids content for
many amino acids such as Arg, Pro, Ala and Ser. Similarly,
Leeson et al. (1996) showed that the increase in feed con-
sumption associated with low energy diets can affect
growth and meat yield with a concurrent increase in energy
and amino acids intake and all other needed nutrients for
tissue assimilation. Additionally, Vieira et al. (2004) evi-
denced that optimum dietary digestible Methionine + cys-
teine level depends on dietary protein level and should
therefore be related to the protein content. Furthermore, in
accordance with our results, Nahashon et al. (2005) showed
that on 3100 and 3150 kcal of ME/kg of diet at 0 to 4 weeks
exhibited greater (P<0.05) BW gain, greater carcass and
breast weights (P<0.05) and lower (P<0.05) feed consump-
tion and feed conversion ratios than those on a diet with
3050 kcal of ME/kg. Mean feed consumption of birds fed
25% crude protein diets was higher (P<0.05) than those on
other dietary crude protein concentrations. In agreement
with our results, Sturkie (1976) showed that birds on high-
energy diets, often due to relatively high fat content, have
on average lower feed consumption due to reduced rate of
passage of digesta through the gastrointestinal tract. The
higher feed intake for birds on higher crude protein (CP)
found in our experiment is diets is consistent with the find-
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ings by Sengar (1987) but quite contrary to the report of
Waldroup (1990) in which low CP diets significantly de-
pressed appetite.

CONCLUSION

The results showed that the higher energy level than nutri-
tional needs based on Cobb 500 broiler chickens require-
ments as specified in the manual, was effective on the ex-
pression of some amino acids and the quantity and quality
of carcass meat, particularly breast muscle are affected.
These effects indicate that the current nutritional recom-
mendations are not sufficient for realizing the full genetic
potential of current broiler strains for body weight gain but
in terms of feed conversion ratio the most appropriate level
of energy obtained from Cobb 500 broiler chickens re-
quirements manual.
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