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ABSTRACT

A completely randomized design was conducted tuateathe effect of egg powder application in ptaer diet
(0-7 d of age) of male broiler chickens. 320 maleilbr chickens (ROSS 308) consumed different seuélegg
powder (0, 2, 4 and 6 percent of diet) in their-ptarter diet from hatch until 7 d of age. Eachatmeent had 4
replicates with 20 male broiler chickens. Experitaérsampling was carried out in 7 and 42 d of aiesults
showed that relative weight of liver was not affelcby egg powder application in pre-starter diet@®05), while,
increase in egg powder inclusion level of pre-&adiet led to gall bladder weight increase in battand 42 d of
age (p=0.05). At 7 d of age, concentration of Ca ion resti¢p<0.05) in serum of chickens which consumed egg
powder in their pre-starter diet. Experimental tteeents, however, had no effect on serum Ca coratarirat the
end of experiment (p>0.05). Cholesterol and trighyde concentration in serum of chickens, whichsconed egg
powder in their pre-starter diet rose at 7 d of gge0.05); the reverse trend was observed at 42 d eftagugh
(p<0.05). As a result of egg powder application athb@tand 42 d of age, Serum concentration of totatgin
increased (g0.05) and malondialdehyde (MDA) decreased0(p5). Result presented in this study showed that
application of egg powder in pre-starter diet obler chicken significantly affected bird’s metaisoh which is
reflected by change in serum metabolites.
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INTRODUCTION

Intensive research on genetic, nutrition, and mament of broiler chickens during the past yearsdilasved the

poultry industry to produce heavier and healthiéckens in a more efficient manner and the ageadkat has been
gradually reduced in broiler chickens. The earlysdafter hatch are considered as an importantgefia broiler’s

life which a lot of research have been conducted.0Whereas, at this period of time the gastraititel system of
young chickens has not fully developed [1] and ki at this age are not capable of utilizing comrfeed

ingredients. Also at this time meeting nutritionakds of young chickens is essential. The mairorefas this high

level of requirement is high levels of growth anglvelopment in gastrointestinal system and relatgares [2].

Since the first week of post-hatch represents aencdtical part of the broiler's productive lifen@ as chickens
digestive capabilities are limited, special attemtis needed to be given to the nutritional requéets of the
chicken in order to maximize their performance.
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Before hatch time, all nutritional requirementseofibryo are obtained from egg reserves. Immediatidyr hatch,
the gastrointestinal tract of the chick passes @cgss of development and maturation [3]. On lates daf
incubation, residual yolk is internalized into tAedominal cavity. The yolk is composed of approxaha35 to
40% lipids, mainly acylglycerides [2], and is calesied as a temporary energy source until the didskaccess to
feed.

Yolk sac residue is a good source of maternal adtitand plays a critical role in enhancement ofisiifmmune
system and health [4]. Absorption of yolk sac rasidccurs via intestinal system and in the absehéeed, young
chicken utilizes the most valuable maternal antié®das a source of energy. Although the yolk isogied
regardless of feed intake [5], the presence of fa@thnces yolk absorption via the intestinal sysa@oh helps the
immune system to respond the undesirable antigghs$sp immediate access to feed is the most driioat in
chicken production and it helps the birds to samd ase maternal antibodies for immune system. After
immediate access to feed, quality of feed ingred&in the second importance. Conventional feguddients like
grains and proteins from plant origin have limittdestibility for chickens in early days post-haféh Because of
young chicken’s incapability in gastrointestinalstgm and also its high levels of requirements fawgh and
development, feed ingredients used in early dags hatch must be highly digestible.

To achieve this goal we need to use pre-startets.diehese pre-starter diets must provide highlyestigle
ingredients that young chicks be able to utilizenthmore efficiently. Nowadays, a lot of researcbesducted to
develop new alternatives to feed young chicks.

As egg reserves are the only resource to supplyyamtequirements at incubation period, then eadysdafter
hatch, egg and egg by-products could be utilizetbgkens, and can meet their needs. Egg by-prodhuditsde out
comes from breaking facilities and unsalable edsarks [7] reported that these by-products are iiclat,
maternal antibodies, protein and bioactive nutsetccording to FAO reports, world egg productioasaabout
67.455 million tons during 2002 [8]. It is estimatthat about 10% of world egg production is notkH; thus,
there are considerable amounts of by-product whimhd be utilized in newly hatched chickens’ diegg by-
product is a rich source of high quality proteiatty acids and several nutrients such as folic,adidline, iron,
selenium and vitamins A, B, D, E and K, antioxidalite carotenoids, lutein and zeaxanthin, and theuld be
offered as an excellent nutrient source to chickeitis expecting positive effects [9, 10]. Some gsgdshowed that
dried egg powder can be used as an alternativettioictics due to its high content of antimicrobgbteins and
eggs antibodies and may thus fed to large flockbhont negative effects on performance of chickdiis 12].

The aim of this study was to evaluate egg powdearaalternative ingredient in pre-starter diet dfiler chicken
and its influence on blood metabolites of chickens.

MATERIALSAND METHODS

Birds, dietsand experimental design

Three hundred and twenty, one-day old male chickBoss 308) were housed over 16 wired floor penkvegre
provided with continuous light. Chemical compositiicrude protein, ether extract, crude fiber, phospus and
calcium) of egg powder and other feed ingrediergsavanalyzed using AOAC [13]. Egg powder preparethfegg
white and egg yolk that spray dried at 55° C. A$ temperature most of bioactive components of leggp their
natural structure and functions. The experimenthactatments including 4 levels of egg powderusin in pre-
starter diet of chickens. Inclusion levels of eggvder in pre-starter (O - 7 day age) diet were, @, &d 6 percent of
diet. Each treatment had 4 replicates of 20 mailekehs.

Experiment was extended until day 42. All experitaédiets were formulated according to Ross 308agament
manual [14] to meet the exact nutritional requiratagtable 1). The experimental period was divided four
phases; pre-starter (from hatch to 7 d), starterr(fday 8 to day 10), grower (11 to 24 d) and fieisperiod (25 to
42 d). Feed and water wasl libitum throughout the experiment. All experimental dietsre formulated to be
isonitrogenous and isocaloric.
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Table 1. Composition and calculated nutrient content of dietsfed in this experiment

Feed Ingredients (g/kg) Pre-starterdp-7 Grower Finisher
control 2% 4% 6% (11-24 d) (25-42 d)
Corn 515.50 525.50 534.10 5a2.7 587.50 590.70
Egg powder - 20.00 40.00 60.00 - -
Corn Gluten Meal 50.00 50.00 50.00 50.00 50.00 ®0.0
Soybean Meal (429 353.8( 333.2 312.8( 292.4( 283.0( 279.3(
Vegetable Oil 31.90 24.70 8.0 11.30 36.70 42.00
DL-Methionine 2.46 1.94 1.50 1.06 1.80 1.10
L-Lysine HC 3.04 2.2¢8 1.4z 0.61 2.6C 1.0C
L-Threonine 0.60 - - - 0.30 -
Di-calcium Phosphate 20.80 20.30 19.90 19.40 08.4 16.80
CaCoO3 13.0¢ 13.3( 13.7( 14.1( 10.8( 10.5(
Na Bi-carbonate 1.60 1.20 0.70 0.30 1.40 0.70
Common Salt 2.30 2.60 2.90 3.10 2.50 3.00
Vitamin and Mineral Premix 5.00 5.00 5.00 5.00 5.00 5.00
calculated nutrient content (as-fed basis)
Crude Protein (%) 23.60 23.60 23.60 23.60 20.92 7720.
ME (Kcal/kg) 3025.00 3025.00 3025.00 3025.00 3160.0 3200.00
Lysine (%) 1.28 1.28 1.28 1.28 1.08 0.95
Methionine (%) 0.59 0.58 0.58 0.58 0.50 0.42
Met+Cys (%) 0.92 0.94 0.97 1.00 0.80 0.72
Threonine (% 0.81 0.81 0.87 0.9: 0.6¢ 0.6t
Calcium (%) 1.05 1.05 1.05 1.05 0.90 0.85
Available Phosphorus (¢ 0.5C 0.5(C 0.5C 0.5 0.4 0.42

#Premix provided the following per kilogram of diét8 mg of retinol acetate, 10 of cholecalciferol, 20 mg of Dé-tocopheryl acetate, 4.5
mg menadione sodium bisulphate, 4.1 mg thiamineohfatbride, 9.5 mg of riboflavin, 15 mg of calciubapantothenate, 45 mg of nicotinic
acid, 9 mg of pyridoxine hydrochloride, 2.2 mgadicfacid, 0.25 mg biotin, 12 mg ascorbic acid, 589 of choline chloride, 80 mg of Zn, 30 mg

of Fe, 100 mg of Mn, 20 mg of Cu, 0.4 mg of Comigdf |, 0.4 mg of Se.
* All experimental groups after day 7 fed the sastaeter diet until day 10 of age as control grougmsumed from beginning of experiment.

Sampling:

At 7 and 42 d of age, four birds were randomly ctelé from each pen, and blood samples were obthpnedrdiac
puncture for subsequent determination of Ca inmpégsand cholesterol, triglyceride, malondialdehgfd@®A) and
total protein in serum. Serum samples were analpyeah automatic biochemical analyzer (RA-1000,&ayorp.,
Tarrytown, NY) using colorimetric methods, followgrthe instructions of the manufacturer of the cspoading
reagent kit (Pars Azmoon, Tehran, Iran). Plasmad liperoxidation was estimated by spectrophotometric
determination of TBARS and was expressed as naresadIMDA per milliliter of plasma [15].

After that these birds were slaughtered, and erased. Subsequently, internal organs include laret gall bladder
were manually removed and individually weighedeintl organ weights presented as percent of bodyhive

Statistical analysis

Collected data were subjected to variance analysisg a completely randomized design (4 treatmantd 4
replicates in each). Basic statistics and variamcalysis were performed to test the significanceveen the
treatments. To evaluate the differences betweerexperimental groups, significant means were furtiralyzed
using Duncan’s multiple range tests. Data wereyaedl by ANOVA using PROC GLM [16]. In all casesy&ues
< 0.05 were considered significant.

RESULTS

Liver and gallbladder weight: Birds which consumed control diet had the lowelsttiee weight of gallbladder and
by increasing the level of egg powder in pre-stadiet, relative weight of gall bladder increaseg.05). This
trend was observed in both 7 and 42 days of ager Meight was not affected by level of egg powidgore-starter
diet in both 7 and 42 d of ages (p>0.05).
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Table 2. Effect of consuming different levels of egg powder in pre-starter diet of male broiler chicken on

relative weight (%) of liver and gall bladder

Level of egg powder inclusion in pre-starter diet

Age (d) control 2% 4% 6% SE P-value
Gall bladder 7 0.098 0.116¢ 0.136" 0.149 0.006 0.01
42 0.048 0.053¢ 0.07% 0.084 0.005 0.02
Liver 7 3.344 3.532 3.609 3.736 0.103 0.64
42 1.84¢ 1.76¢ 1.67¢ 1.66 0.05¢ 0.70

®Means in the same rows with different letter agmificantly different (g0.05).

Figurel. Effect of egg powder application in pre-starter diet of male
broiler chickens on plasma calcium (img/dl).
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Figure2. Effect of egg powder application in pre-starter diet of male
broiler chickens on serum cholesterol (img/dl).
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Blood metabolites: The effects of consuming egg powder in pre-stadtet of male broiler chickens on some

blood metabolites are presented here. Accordirtese results (figure 1), consumption of egg povidyirds pre-

starter diet led to Ca concentration reductiotthigir plasma at 7 d of age(@.05) However, all levels of egg

powder application (2, 4 and 6 percent) in pretstatiet resulted in the same concentration of Céalood. In 42 d

of age, experimental diets had no effects on Caeumation (p>0.05).
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Cholesterol and triglyceride showed the same tregdrding egg powder inclusion in pre-starter ddetpresented
in figure 2 and 3, application of egg powder in-ptarter diet increased both cholesterol and tigligle level in 7 d
of age (0.05) and in 42 d of age the reverse trend wasrebdeln other words, in 42 d of age higher lewd#legg
powder resulted lower levels of cholesterol aigiytceride level in male broiler chickens plasma@D5).

According to figure 3, application of 4 and 6 percegg powder in pre-starter diet of chickens tesuthe highest
concentration of triglyceride at the age of 7 doath80 mg/dl) in 42 day of age a reverse trend @lzerved. So
that both control group and experimental groupsthadower concentration of triglyceride in thearsm.

Figure3. Effect of egg powder application in pre-starter diet of male
broiler chickens on serum trigly ceride {mg/dl).
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In case of plasma total protein, the birds whichstoned higher levels of egg powder in their pretastaliet, had
higher levels of total protein §0.05). This trend was observed in both times ofdenm at 7 and 42 d of age
(figure 4).

Figure 4. Effect of egg powder application in pre-starter diet of
male broiler chickens on blood total protein {g/dl).
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Malondialdehyde concentration in serum of male Ibrsisignificantly affected by consuming egg powutepre-
starter diet in both 7 and 42 d of age@®5). Birds that consumed higher levels of egg gewn their pre-starter
diet had lower concentrations of MDA in their ser(figure 5).
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Figure5. Effect of egg powder application in pre-starter diet of male
broiler chickens on serum MDA (nmol/dl).
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DISCUSSION

According to the results presented in this studypliaation of egg powder in pre-starter diet of endroiler
chickens profoundly affected blood metabolites ahéy showed that metabolism of birds was changed
significantly as a result of consuming egg powdesre-starter period.

Liver weight was not affected by experimental tneants; it might be due to high digestibility of eggwder that
imposed no excess pressure to bird to utilizelthdugh liver had to pack high levels of cholestenad triglyceride

existed in egg powder as lipoproteins, it didn’pend a lot of energy to overcome this matter becagg is one of
the best protein sources and its chemical scat80917]. Also egg yolk is a good source of lecithihich plays an
important role in lipid metabolism [17]. Therefotiver is not forced to experience excess presgusynthesis new
proteins and lecithin to pack high levels of chtdesl and triglyceride as lipoproteins. Consequgnthe liver

weight was not affected as a result of egg powgpli@ation.

In both times of measurements, due to consumingeggler relative weight of gallbladder increasedcdtding to
studies [7, 2] egg yolk composed of approximatdlyedlipid which is mainly acylglycerides. High legedf lipids
in diet needs higher amount of bile salts and &derls to be digested and utilized in intestinatttiaf birds [18].
Also egg has high levels of cholesterol that isracprsor for bile salt synthesis. By synthesizirnlg Isalts,
gallbladder can reduce cholesterol concentratiobl@od. So bile role in blood cholesterol reductemd also in
lipid utilization could explain the increase in ipddder weight.

Blood calcium concentration reduced as a resultggf powder consumption in pre-starter diet of lerodhickens.
This was only observed at 7 d of age and at theodrekperiment (42 d of age).There was no diffeeeamong
treatments in blood calcium concentration. Highelewof lipids in egg powder [2] through the intasti system of
bird could interfere with minerals like calcium asdppress the absorption of these mineral ionghétend of
experiment in absence of egg powder, level of $ipidpecially free fatty acids, was low in intedtisygstem. So
because the interference of lipids was limited,diference was observed among the treatments.

Plasma concentration of cholesterol and triglyeeinél chickens that consumed egg powder, in thergparter diet
increased significantly at 7 d of age. The revémsed was observed at 42 d of age and birds corsegg powder
at first week of age, showing lower levels of plasooncentration of cholesterol and triglyceride paned with
control group. Egg yolk has high levels of cholesiteand triglyceride [7]; Therefore increase inptea level of
these metabolites after a week of egg powder copsamis expected. As showed in table 2, relativaght of
gallbladder increased in chickens that consumedpayeder. Higher levels of cholesterol in plasmaiged the
gallbladder to reduce plasma cholesterol by transfrg it to bile salts. So increase in gallbladdslative weight
was directly connected with its high activity. Thigh activity supports the metabolism of lipidsighhpresent in
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pre-starter diet of newly hatched chickens via poddg bile salts and acids [18]. At the end of ekpent and in

the absence of lipid and cholesterol resource peyeder) concentration of cholesterol and triglyderin plasma of
chickens from different treatments is expecteddaual. It is concluded that when an organismsfacehallenge
(high level of cholesterol and triglyceride in btoits metabolism changes somehow to reduce tleetedf the

challenge. After the adaptation when the challemigstressor is omitted, as a result of adaptatiarcgss, these
organisms can behave more efficiently than thoséranormal condition [19].

Total protein of plasma increased as a result gfpggyvder consumption in pre-starter diet of bragilékccording to
studies, blood total protein including albumin aytabulin reflects the hepatic protein metabolisatiss in response
to dietary treatments [20]. Egg is one of the Ipestein sources which contain high levels of albuennd globulin
[2], with balanced amino acid profile. Then livemsvnot experienced any excess pressure to syreghaeiz
proteins. In this study, liver weight was not aféstby egg powder consumption. That is becauségbf duality of
egg protein and also is a reasonable justificatmincrease in plasma total protein content of ks which
consumed egg powder.

Plasma level of MDA in birds consumed egg powdes weduced significantly. Malondialdehyde as a sdaon
oxidative product of lipid oxidation is produced absence of antioxidants, also when the consumpmtion
unsaturated fatty acids (like fatty acids exisegy yolk) is high. Level of MDA in plasma represeah index that
reflects antioxidant status of whole body. Egg aor® components like carotenoids, lutein, zeaxanthtamin E,
as well as some pigments which have high antioxidativity [9, 10]. Regardless of differences amamgatments,
MDA levels of serum at 7 d of age were about dodilc@mpared with MDA levels at the end of experimigiure
5). It was because of higher levels of unsaturtgttgd acid consumption in pre-starter diet of bivils egg powder.

CONCLUSION

Results presented in this study indicated that lnodiem of broiler chickens are significantly affedtby application
of egg powder in their pre-starter diet. Egg powdensumption in pre-starter diet affected most lafsma
metabolites and this effect for some metabolites MDA, cholesterol and triglyceride was positiRegardless the
changes in plasma metabolites concentration, fieeteff these changes on bird’s performance, healthproducts
quality should be surveyed.
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