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ABSTRACT

The objective of this study was to assess theemdle of fish oil (FO) in two different levels of
protein on growing broilers and some blood paranmeihe birds were fed a common control
diets, in the pre-starter phase (1 to 7 d), andrfrd 8 on, 480 birds were assigned to 8 dietary
groups and received the diets supplemented with),3, or 6 % FQwith two dietary crude
protein (CP) level (21.5 and 19.5% for grower &i§iner phases, respectively) and 10% diluted
CP (19.35 and 17.55 for grower & finisher phasesspectively), throughout a 35-d growth
period.. Body weight gain (BWG), daily BWG, feedvession ratio (FCR) and feed intake were
measured. The birds slaughtered after blood samgplitne FCR were improved in the groups
treated with fish oil. Highest final BW, highestilgaBW gain, and best FCR were recorded for
the 1.5% FO dietary group. A 10% reduction in digt€P level decreased the weight gain and
feed intake of chickens. Feed conversion ratiohi¢ks fed the crude protein diluted diets was
higher (P<0.05) than chicks fed recommended CPl.ldmeaddition, with increasing levels of
FO in the broiler diets, the blood glucose (G) levereased, total protein (TP), albumin (A)
and globulin (GL) concentrations decreased.

Keywords: broiler, fish oil, growth performance, Carcasstfraiood.

INTRODUCTION

Fish oil is one of the available sources used endtet to provide energy for fowls while it's
supplementation has been shown to improve bodyhwegign, feed conversation ratio and safety
in the poultry [1-4] The positive effect of addifigh oil to broiler diets on bird performance has
been already demonstrated. Fish oil has been asteried to poultry diet to enhance production
performance and immune responses. Fish oil is drieeocavailable sources used in the diet to
provide energy for fowls while it's supplementatibas been shown to improve body weight
gain, feed conversation ratio and safety in theltpo({b-7].Fish oil contains unsaturated fatty
acids with long omega-3 chains (LC-n-3 PUFA), epes#anoic acid (EPA20:5n-3) and
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decosahexanoic acid (DHA22:6n-3) that improve lheadtated factors in humans and animals
[8]. Numerous studies indicate that dietary fishd@clines the level of total cholesterol, low
density lipoprotein (the major carrier of cholestan plasma) and triglycerides [9]. Also, it has
been shown that oils rich in polyunsaturated fattigls can modifies abdominal fat deposition in

broiler chickens It is well known that low-protein diets promotiglner rates of de novo hepatic
lipid synthesis in chickens than high protein dig8]. The purpose of this experiment was to
study the effect of different dietary levels ofHi®il (0-3 rich) on performance parameters,
carcass characteristics amtbod indices in different protein levels in braitshickens

MATERIALSAND METHODS

A number of 480 one-day-old Cobb500 broiler chickemere obtained from a commercial
hatchery and fed a common feed starter (contrd| dig from 1 to 7 day-old. In age of one
week, randomly allocated to 24 floor pens with 2@d$ per pens.. Chicks were fed the
experimental diets from 8 to 28 d (grower phase) 2842 d (finisher phase). The study was
conducted as a completely randomized design, witdictorial arrangement of fixed treatment
effects consisting of two dietary crude protein J@#el, first 21.5% for grower and 19.5% for
finisher [standard protein(SP)],second 10% dilu@d, 19,35% for grower and 17.55% for
finisher [low protein(LP)]. Treatments were follavg; To =0.0% fish oil (FO)+SP control;,T
=1.5% FO+SP; 7=3% FO+SP; T=6% FO+SP; T4=0.0 %FO+LP;F.5% FO+ LP; T6&3%
FO+ LP; T7=6% FO+LP. The Ingredients and nutrient analysisfgerimental diets is shown
in Tablel.

Birds were weighed every week and data on weekby fimtake, food conversion ratio (FCR)
(food intake/ weight gain) were recorded in eacplicate group upto 42 days. Broilers
slaughtered (two male and two female) and carda$s, yabdominal fat, breast, thighs, liver and
spleen were characterized as a percentage of &ightv

For evaluate some blood parameters such as trighgse cholesterol, glucose (G), total protein
(TP), albumin (A) and globulin (GL) concentratiomdood sampling were performed in ages of
21 and 41 days. Blood samples were taken from thg wein by injection into the vacuum tubes
and were collected in non-heparinized tubes by fpuimg the brachial vein.

All data (pen means) were analyzed using a conipleitadomized design and were subjected to
ANOVA using the GLM procedures of SAS software [1Means were compared by the least
significant difference (LSD) procedure of the sastatistical package and then Statistical
significance was considered aP af -0.05.

RESULTS

Growth performance

The effects of diet supplementing with FO on thdgrenance are shown in Table 2 and Table 3.
Inclusion of fish oil to diet significantly affeaiebody weight in the Band ' week (p<0.05).
Body weights increased upto 3% fish oil supplemieunt the final weight was significantly
decreased in groupsTbroilers fed from 6% fish oil). Also, feed intaldecreased by diet
supplementing with 6% FO. A 10% reduction in digtarude protein level decreased the final
body weight and daily weight gain (P<0.05) of cleck also affected the daily feed intake and
decreased it. Daily weight gain and FCR were impdom FO treatments in compared to control
and the best results were observed in groy@nd T (1.5 and 3% FO, respectively). In the total
period, the highest feed consumption rate was wbden group ¥ and was lowest in group;.T

114
Scholars Research Library



Navid Hosseini Mansoub Annals of Biological Research, 2011, 2 (3):113-120

Table 1: diet componentsfor different study groups and chemical composite analysis

Growth diet(SP) Final diet(SP) Growth diet(LP) nalidiet (LP)

TO Tl T2 T3 T0 Tl T2 T3 T4 T5 T6 T7 T4 T5 T6 T7
Yellow corn 56.9 | 56.5 56 50.2 63 625 625 5647 632 62.827%R56.91| 66| 66.5 66.§ 61
Soybean meal 33.5| 30.3| 335 36.20 28.17 279 272 2920 27.12.82626.3| 28.62 22.6 226 2245 245
Corn gluten 2.9 3 3 1.94| 1.77) 2.07 254 2 1.87 221 2|63 217 [22.7 2.7 2.1
Inert 0 0 0 1.64| 04| 0.37 0.6 2.6b 0.4 0.37 0,6 2|65 1.647| 1.02| 2.85
Fish ail 0 15 3 6 0 15 3 6 0 1.5 3 6 Q 1|5 3 6
Oyster shell 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1)1 11 1.1 1.1.1 1.1 1.1
Dicalcium phosphate 2 2 2 2 1.7 1.7 1.7 1.7 1.7 1.7 1. 17 15 15 1.8.5
Salt 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.8 0,3 0,3 Q.3 0.8.3 0.3 0.3
Vitamin/mineral premix® | 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.b 0)5 0.5 Q.5 0.8.5 0.5 0.5
DL-Methionine 0.1 0.1 0.1 0.1 003 008 003 0.03 0.03 0/03 0.0803)| 009 0.09 0.09 0.09
L-Lysine 0.0 0.0 0.0 0.0 003 008 003 0.03 0.03 003 0.0803]| 0.04 0.04 0.04 0.04
Animal fat 2.75 1.7 0.25| 0.02 3 0.5 0.5 0.02 3 05 05 0/025 |3.0.5 0.5 | 0.02
Vitamin E 0.10 | 0.10| 0.10f 0.10 0.10 0.10 0.0 0.1 0{10 010010 0.01| 0.10 0.20 0.01 0.01
Total 100 100 100 100 100 10( 100 100 100 100 100 100 |1000| 100 | 100
Calculated nutrient content
Crudefat 0.06 | 0.07] 0.07] 0.07 0.06 o007 007 0.p8 0Jo6 (07070 0.08] 0.07 0.08 0.08 0.08
Dry matter 89.03| 89.97] 88.80 89.00 89.00 89,07 8957 88.57008989.07| 89.57 88.5f 0.10 0.10 0.01 0}01
Moisture 10.97| 11.03 11.20 11.00 11.00 10/93 1043 11.43001110.93] 10.43 11.48 100 140 1do 1po
ME (Kcal/Kg) 3000 3050 3050 3100
Protein (%) 21.5 19.5 19.35 17.55
Calcium 0.81 0.83 0.83 0.84
Available P 0.40 0.41 0.41 0.32
Lysine 1.19 1.18 1.18 1.04
M ethionine 0.48 0.49 0.49 0.33
Methioninet+ cystine 0.81 0.73 0.73 0.65

For each kg of the diets; vitamin A, 9,000,000 Witamin D3, 2,000,000 1U; vitamin B1, 1,800 mgawiin B2, 6,600 mg; vitamin B3, 10,000 mg; vitai®6) 3,000 mg;
vitamin B12,15 mg; vitamin E, 18,000 mg; vitamin, R000 mg; vitamin B9, 1,000 mg; vitamin B5, 30,00g; folic acid, 21 mg; nicotinic acid, 65 mg; big 14 mg;
choline chloride, 500,000 mg; Mn, 100,000 mg; Zn080 mg; Fe, 50,000 mg; Cu, 10,000 mg; I, 1,000 $&y 200 mg.

115
Scholars Research Library



Navid Hosseini Mansoub Annals of Biological Research, 2011, 2 (3):113-120

Table 2: Effectsof fish oil and crude protein concentration on mean body weight in different weeks (g)

Treatment | Week 2 | Week 3 | Week 4 Week 5 Week 6
To 359.54 | 753.28 | 1248.78 | 1845.16F | 2321.08"
T, 363.93 | 763.72 | 1255.96 | 1828.75" | 2432.89
T, 360.23 | 758.24 | 1257.3% | 1805.84" | 2393.01*
T, 359.55 | 746.68 | 1242.28 | 1800.9CF | 2290.38
T4 291.68 | 685.87 | 1123.7% | 1681.33 | 2012.1%
T5 29253 | 684.6% | 1128.76 | 1682.56 | 2014.3%
T6 270.3% | 678.78" | 1119.9% | 1661.12° | 1991.5%
T7 268.9%" | 669.23" | 1114.1% | 1657.76° | 1982.9%
SE 4.37 9.12 13.17 20.49 17.15

& Values in the same row and variable with no comsaperscript differ significantly(P<0.05)

Table 3: . Effects of fish oil and crude protein concentration on daily weight gain, feed intake and FCR in
different groups

. . Body weight gain | Daily feed intake | FCR
Experimental diets (g;;birdgllday?) birdiday) | (@9
TO 55.27 98.73*" 1.79
T1 57.98 99.94* 1.71°
T2 55.96° 98.91* 1.74°
T3 5454 95.66 1.75°
T4 51.18 94.87 1.88
T5 52.34" 95.67 1.94*
T6 49.13 93.05" 1.95¢
T7 48,97 92.85¢ 2.09¢
SE 0.39 0.77 0.01

¥ Values in the same row and variable with no commsaperscript differ significantly(P<0.05)

Table 4. Effects of fish oil and crude protein concentration on some blood parameters (mg dL™) .

Variable (mg/dl) Tr Chol G TP A GL
In21d
To 112.31 14 88.02 3.79 2.0 1.78
Ty 118.11 931 98.88 3.78 .0 1.73
T, 104.52 133 120.05 3.70 2.06 1.69
T3 101.23 98 121.12 3.54 194 1.59
T, 95.88 104.70 73.37 3.01 191 151
Ts 96.24 31&7 76.45 2.58 aL.9 1.50
Te 90.11 0123 86.34 2.50 2.9 1.45
T, 88.78 9.81 90.51 2.48 84L. 141
SE 1.21 0.55 2,51 0.114 0.064 0.061
Significance * * * * NS *
In42d
To 111.53 14160 110.75 3.85 1. 1.72
Ty 106.62 05156 111.60 3.74 0. 1.65
T, 113.62 04152 123.10 3.65 90L. 1.66
T3 99.85 98.11 131.20 343 182 1.65
T, 92.75 91.41 106.91 3.12 1.79 151
Ts 91.19 90.85 109.94 3.19 1.69 1.49
Te 93.77 89.09 110.59 3.23 .61 141
Tsg 90.22 88.13 111.32 3.20 .61 1.40
SE 2.28 2.53 3.38 0.058 0.033 03&
Significance ** * * * ki NS

. values in the same row and variable with no comrsoperscript differ significantlyTr = triglycerideChol=
cholesterol,G= glucose, TP= total protein, A= albiom/GL= glubolin.” : P<0.05,”: P<0.01, NS: Not Significant.
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Feed conversion ratio of chicks fed the crude mmot#luted diets was higher (P<0.05) than
chicks fed recommended 21% CP level.

3.1. Blood parameters

Data presented in Table 4 show the effects of slipplementing with fish oil and protein on
serum biochemical values of broilers at 21 and @& df age. Dietary fish oils altered selected
blood parameters in broiler Chicks. Blood amounfscholesterol and triglyceride were
decreased after a 35-d trial period. In the age2lofand 42 days, significant decrease was
observed in triglyceride content (P<0.01). In sampbf mentioned days also, glucose (G)
content was increased (P<0.05) in both groups diiferent levels of protein. But the amounts
of total protein (TP), albumin (A) and globulin (eoncentrations did showed decline.

DISCUSSION

Growth performance

Growth performance of broilers fed from FO were ioyed probably because of the dietary fat
composition with type of long-chain n-3 FA that reakit possible to increase diet digestibility
and to stimulate growth and feed efficiency (TaBleand Table 3). Dobrzansiki et al. [12]
reported an increased daily weight gain comparetthie¢ocontrol group by adding 3% fish oil to
the base diet. Alparslan and OZdogan [6] did né¢ctesignificant difference in body weights by
adding 2% and 4% fish oil to the base diet; howether presence of 2% fish oil in the diet lead
to higher value of body weight. Results relatedptrformance parameters in the present
experiment is in agreement with the findings of Neam et al. [13], lopez ferrer et al. [14] and
Farhoomand and Chekani-azer [7] have reported ttieatdigestibility of fat increases as the
degree of unsaturation increases. Therefore, tlogl gerformance of FO-fed broiler may be
related to the FA composition of the FO. It is wiatlown that excessive dietary amino acids
promote hepatic lipogenic enzymes and lipogend$$ [On the other hand, it seems that low-
protein diets stimulate higher rates of de novoatieplipid synthesis in chickens than high
protein diets [10].

The percentage of fish oil in the diet seems tacete decrease or increase in food consumption.
Low percentage (3-8 grams per Kg or less than 1%auto oxidated fish oil [16] or Ethyl ester
fish oil or Glyceryl ester fish oil [5] leads to amproved food consumption rate and high
percentage (2% and 4%) results in lower food comsiom rate in the final period [6] Lopez-
Ferrer et al [17] showed that 4% fish oil does hate negative effect on food consumption.
However, other studies show that even high-pergentaenhaden fish oil (8.2%) results in an
increased food consumption compared to the cogmmp. But the amount of this increase is
lower in compared to effect of lower-percentagé fisl [4]. Hence, the use of saturated fatty
acids in combination with unsaturated fatty acidsutts in their better digestion due to their
synergist effect. The appropriate proportion osthéatty acids can be effective in different ages
of birds with regard to appropriate digestion df fehe feed conversion ratio of chicks fed diets
containing less crude protein increased, becausisecddverse effects of a protein deficiency on
body weight gain. In poultry, 60 to 65% of the iatgl dietary N is excreted via excreta [18-19].
This means that only 35 to 40% of dietary proteretained by animals. Low protein diets
supplemented with synthetic amino acids resolvegtoblem. Although acceptable productive
performance can be achieved by feeding lowprotets dthis will be associated whit an increase
in whole-body fat deposition [18-19].

In our study, group iFshowed better final weight, better daily weightngand improved feed
efficiency. It effect could be due to the appropieess and synergist effects between the
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saturated and the unsaturated fatty acids, thotlgdr éactors such as free fatty acids and the diet
composition in terms of fatty acids have influecefat digestion.

With regard to the results of current study andeosimilar studies in this field, factors such as
the percentage and or types of fish oll, it's fla¢iadicative of oxidation, aldehyde and ketone-
body levels) and other components of the diet @aodnsidered effective on food consumption
rate and the performance of broilers.

Serum biochemical values

Diets containing omega-3 and omega-6 fatty acidsredse the plasma cholesterol and
triglyceride levels compared to diets with satuildigty acids [20]. This differences may be due
to alteration of fluidity and composition of plasroall walls. By adding fish oil to broiler diet,
amount of the triglyceride, cholesterol, total piot albomin, and glubolin were decreased and
glucose was increased. These changes could beodfiehtoil and enrichment of diet with
omega-3 fatty acids [6,21].

Derease the cholesterol and triglyceride contemtserum of birds can be resulting presence
polyunsaturated fatty acids from direct depot frdt (that is more appropriate) or conversion
from precursors by denovo synthesis (desaturatiwh edlongation) in liver and tissue . But,
several factors influence the activities of dessdas and elongases [22]. Trans fats, saturated
fatty acids, and cholesterol interfere with EFA aftetlism and promote inflammation,
atherosclerosis and coronary heart disease [23$. SUuggests that trans fats, saturated fats, and
cholesterol have pro inflammatory actions where8€and PUFAs possess anti-inflammatory
properties.

Crespo and Esteve Garcia [9] were reported thagan3 fatty acids reduce the blood VLDL

levels, acting to lower the circulating free LDL noentration and also, reduce the rate of
triglyceride synthesis in the liver. Ozdogan andsif24] found that the marin and vegetable
origins rich in LC -3 PUFA improve animal growthdaproduct quality which more important

reason can be have lesser blood HDL and LDL vadunekthus lesser Chol and Tr contents of
body [25]. Researchers were showed that low HDL laighh LDL are values associated with

atheroschlorosis and coronary heart disease [9,26]

Diet supplementation with FO increased the bloastgte content (Table 4) and the highest
value was observed in the group 3% FQ)(®esearchers previously has been reported taat di
rich in polyunsaturated fatty acid increase the amhaf serum glucose because of decline
insulin secretion [27-28]. Mori et al., [29] wereported that with feeding Dietary fish and fish
oil / meal to human and animals, decreased bloesispre, G value were higher (P<0.05). Long
chain n-3 enrichment of a high-saturated fat dketrts a rapid effect to lower insulin secretion
from the islets of langerhans and raising the paghacose concentration [9].

One of the key reason as to why omega 3 fish o#l siach a powerful effect on fat and
carbohydrate metabolism is that the insulin legelsretion can be changed to FO or the omega-3
PUFAs thereof [9] Insulin is a hormone that redutesuse of fat for fuel. While also promoting
fat storage in the presence of excess calorieshibits the action of hormone sensitive lipase,
which is responsible for beraking down stored fat preparing in for use as energy. In addition,
insulin activites an enzyme, which, along with yadtid synthesis, is responsible for converting
carbohydrate into fat [30]. Therefore, the dropnisulin levels when diet supplemented with fish
oil, would have allowed more fat to be used forrgge@ccompanying raise blood glucose.
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The serum TP, A and GL concentrations of the biedsdietary FO were significantly decreased
in compared to the birds of group control. (Tabje™uchburn et al. [31] by study on glucose/
insulin handstand and dietary protein in broilggared that diet supplementation with fats rich
in PUFA, TP, A and GL levels of serum were droppecause, fats for transmission in blood
must were mixed with proteins in the form of comptmmpositions of hydrophile lipoprotein
and with consider to dencity of pure lipids is |égsm watter. Therefore, decrease the protein
dencity can be due to increase lipid/protein rggRj.
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