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SUMMARY 

 

n experiment was conducted for a period of 9 wks. to investigate the effect of adding some 

antioxidants to diet contain fatty acids on growth performance, some physiological and hematological 

parameters as well as evaluating the carcass characteristics of Silver Montazah male chicks. For this 

purpose 315 five-weeks old Silver Montazah (SM) males were used up to 14 wks. of age. All chicks were 

randomly divided into seven equal groups (45 chicks, each) with three replicates (15 chicks each). Chicks were 

wing banded and individually weighed, with nearly similar average initial live body weight of all groups. The 

1st group was fed the basal diet that contained Linoleic acid (n-6) and Linolenic acid (n-3) at the ratio of 4:1, 

respectively and served as control. The 2nd and 3rd groups were fed the basal control diet supplemented with 

125 and 250g Butylated Hydroxy Toluene/Ton diet, respectively. The 4th and 5th groups were fed the basal 

control diet supplemented with 100 and 200g vit. E /Ton diet, respectively. The 6th and 7th groups were fed the 

basal control diet supplemented with 5 and 10kg citric acid /Ton diet, respectively. Results indicated that 

dietary antioxidants supplementation especially citric acid at the two studied levels and vit. E (200 g/Ton) 

significantly (P≤0.01) increased live body weight at 9 and 14 wks. of age, body weight gain during the periods 

of 5-9 and 5-14 wks. of age, and improved feed conversion ratio during the periods of 5-9 and 5-14 wks of age 

compared to the control group. Moreover, significant increases were obtained for red blood cells (RBC’s) and 

plasma total protein and globulin concentrations for groups fed diet supplemented with antioxidants compared 

with the control group. Conversely, significant lower heterophils/ lymphocytes ratio and plasma concentration 

of total lipid, cholesterol and triglycerides were associated with supplemental antioxidants. Relative weights of 

liver and spleen of SM males were increased with antioxidants supplementation. In conclusion, for attaining 

the goal of economic improvement of meat production from local strain of chicken (SM) in Egypt. Dietary 

supplemental of antioxidants to feed containing fatty acids is practical application especially by 5 and 10kg 

citric acid and 200g vit. E /Ton diet to SM male chicks, could promoted the growth performance and had 

beneficial effects on some physiological and hematological parameters, as well as adjusted the carcass 

characteristics and immune status. 
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INTRODUCTION 

 

In avian species, alpha linolenic acid (18:3 n-3) and linoleic acid (18:2 n-6) cannot be synthesized in the 

body and have to be supplied in the diet; therefore they are called essential fatty acids. It is interest to note 

that the ratio of n-6/n-3 PUFA appears to be more important for fat and cholesterol metabolism and in 

modulating antibody synthesis than the absolute concentrations of n-3 PUFA in the diet (Sijben et al., 2001). 

So, there is a need to regulate the intake of n-6 and n-3 PUFA in balanced proportions. Al-Khalifa et al. 

(2012) suggested that feeding broiler chicks diets rich in n-3 PUFA suppresses some aspects of the immune 

response that are considered to be important lines of defense against tumor, viral, bacterial, and other 
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infections. It remains to be determined whether this has an effect on risk of infection, which could have 

important implications for the poultry industry. Feeding either 4:1 or 6:1 LA to LNA containing diet were 

effective in increasing live body weight, body weight gain, improving feed conversion, reducing blood total 

lipids and cholesterol, and enhancing the immune response in Dandarawy chicks (Hassan et al., 2011). 

 Synthetic antioxidants, such as butylated hydroxytoluene (BHT), can inhibit lipid oxidation in feed but 

they have toxic properties (Kahl and Kappus, 1993) resulting in strict regulations regarding their use in 

foods. These findings, together with increased resistance to the use of synthetic additives, have increased 

interest in the antioxidant properties of naturally occurring substances (Gordon, 1990). 

Vitamin E (Vit. E) is a metabolic nutrient that has received a lot of attention with respect to its 

importance to the immune response in poultry. However, chicken cannot synthesis Vit. E, therefore, its 

requirements must be given from dietary sources (Chan and Decker, 1994). Also, Vit.E has been reported as 

a natural antioxidant. It prevents the oxidation of unsaturated lipid materials within the live cell, thus 

protecting the cell membrane from oxidative damage (Gore and Qureshi, 1997). Furthermore, Vit. E serves 

as a physiological antioxidant through inactivation free radicals. As well as it was improved growth 

performance and immune response in Inshas chickens (Alm El-Dein et al., 2013). 

Citric acid (CA) is one of the most widely-used as feed additives. It is commonly used as a preservative, 

acidulant, pH control agent, flavor enhancer, and antioxidant in many foods. Several studies support the 

statement that the addition of citric acid to broiler rations improved weight gain (Afsharmanesh and 

Pourreza, 2005), increased feed consumption (Moghadam et al., 2006) and improved feed efficiency (Abdel-

Fattah et al., 2008). Adding 2-6 CA% improved BW, BWG and FCR of broiler chicks (Ao et al., 2009 and 

Ghazalah et al., 2011). Generally, the positive impact of dietary acidifiers on growth performance may be 

attributed to: (1) a reduction of the pH values in the feed and digestive tract, serving as a barrier against 

pathogenic microorganisms which are sensitive to low pH values; (2) the direct antimicrobial effect; (3) the 

reduction in buffering capacity in conjunction with improving digestibility coefficients. Therefore, the 

objectives of this experiment were to study the effect of adding some antioxidants to feed containing fatty 

acids on growth performance, some physiological and hematological parameters as well as evaluating the 

carcass characteristics of Silver Montazah male chicks.  

 

MATERIALS AND METHODS 

 

This study was carried out at Inshas Poultry Research Station, Animal Production Research Institute, 

Agricultural Research Center, Egypt. 

Chicks and experimental design: 

A total number of 315 five-week old Silver Montazah (SM) male chicks (Egyptian local strain) were 

used in this experiment up to 14 wks. of age. All chicks were randomly divided into seven equal groups (45 

chicks, each) with three replicates (15 chicks each). Chicks were wing banded and individually weighed to 

the nearest gram, with nearly similar average initial live body weight of all groups. The 1
st
 group was fed the 

basal diet that contained Linoleic acid (n-6) and Linolenic acid (n-3) at the ratio of 4:1, respectively, and 

served as control. The 2
nd

 and 3
rd

 groups were fed the basal control diet supplemented with 125 and 250g 

Butylated Hydroxy Toluene/Ton diet, respectively. The 4
th

 and 5
th

 groups were fed the basal control diet 

supplemented with 100 and 200g vit. E /Ton diet, respectively. The 6
th

 and 7
th

 groups were fed the basal 

control diet supplemented with 5 and 10kg citric acid /Ton diet, respectively. Birds of each replicate were 

separately housed in floor pen. All chicks were kept under the same managerial hygienic and environmental 

conditions. Light was provided 16 hours daily throughout the experimental period, Feed and water were 

provided ad libitum. The basal experimental diet was formulated to meet the nutrient requirements of SM 

males during the growth period (from 5-14 wks of age) according to feed composition Tables for animal and 

poultry feed stuffs used in Egypt (2001). The composition and calculated analysis of the experimental basal 

diet are shown in (Table 1). 
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Table (1): The composition of the experimental basal diet. 

Grower diet 

(9 – 14 weeks) 

Starter diet 

(5 – 8 weeks) 

 

Ingredients 

LA:LNA ratio LA:LNA ratio 

4:1 4:1 

59.0 53.3 Yellow corn 

14.25 30.6 Soyabean meal 44% 

22.0 9.5 Wheat bran 

1.25 1.55 Di Calcium Phosphate 

1.40 1.40 Limestone 

0.30 0.30 Vitamins & Minerals mixture 

0.30 0.30 NaCl (salt) 

------ 0.05 DL-Methionine 

0.77 0.86 Linseed oil 

0.73 2.14 Soybean oil 

100 100 Total 

Calculated analysis: 

14.10 19.02 Crude protein (%) 

2706 2845 ME (kcal/kg diet) 

4.80 4.50 Crude fiber (%) 

4.80 5.86 Ether extract (%) 

0.90 1.00 Calcium (%) 

0.40 0.45 Available Phosphor (%) 

0.70 1.09 Lysine (%) 

0.27 0.38 Methionine (%) 

0.53 0.70 Methionine + Cystine (%) 
*premix added to the 1 kg of diet including Vit.A 10000 I.U; vit. D3 2000 I.U; vit. E 15 mg; vit. K3 1 µg; vit B1 1mg; vit. 

B2 5mg; vit. B12 10 µg; vit B6 1.5mg; Niacin 30mg; Pantothenic acid 10mg; folic acid 1mg; Biotin 50 mg; choline 300 

mg; zinc 50mg; copper 4mg; iodine 0.3 mg; iron 30mg; selenium 0.1mg; manganese 60mg; cobalt 0.1mg and carrier 

CaCo3 up to 1kg. 

** According to feed composition Tables for animal and poultry feedstuffs used in Egypt, (2001). 

 

Measurements: 

Productive performance: 

Individual live body weight (LBW) for each replicate within each treatment group was recorded at 5, 9, 

and 14 wks of age and feed consumption (FC) was recorded at the same ages. Body weight gain (BWG) and 

feed conversion, FCR (g feed/g gain) were calculated for the periods of 5-9, 9-14 and 5-14 wks of age. 

Carcass traits: 

      At the end of the experimental period (14 wks of age) three males from each group were randomly 

chosen, weighed, slaughtered and after complete bleeding, feathers were removed. The birds were weighed 

after removing heads, legs and viscera to determine the percentage of carcass weight included wings and 

necks. The heart, liver, empty gizzard, and lymphoid organs (thymus and spleen) as well as different parts of 

carcass were separated, weighed and their relative percentages to live body weight were calculated.  

Blood biochemical analysis and hematological picture: 

         Blood samples were collected from each slaughtered bird during exsanguinations in two heparinized 

test tubes. The fresh blood of the first tube was used to evaluate the total count of red and white blood cells, 

hematocrit value (PCV %), hemoglobin concentration (Hb), and differential counts of leucocytes. The other 
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blood tube was centrifuged at 3000 rpm for 20 minutes, and plasma was separated and stored at -20°C until 

assayed for total protein (TP), albumin (A), globulin (G), total lipids (TL), total cholesterol (Tch), high 

density lipoproteins (HDL), low density lipoproteins (LDL), and alkaline phosphatase activity (Alk P) as 

well as hepatic enzymes, aspartate amino transaminase (AST) and alanine amino transaminase (ALT), which 

determined calorimetrically by using  commercial diagnostic kits. Globulin (G) was calculated by subtraction 

of plasma albumin from total protein, and albumin /globulin (A/G) ratio was calculated. 

Statistical analysis: 

Data were subjected to one-way analysis of variance using SAS (2001). Differences among means were 

detected by using Duncan's multiple range test (Duncan, 1955). The percentage values were transferred to 

percentage angle using arcsine equation before subjected to statistical analysis, and then actual means are 

presented. The following model was used: 

 Yij = µ + Ti + eij.       Where, Yij = observation for each dependent variable; µ= General mean; 

 Ti = Treatment effects (i = 1,2... and 7); eij = Random error. 

 

RESULTS AND DISCUSSION 

 

Productive performance: 

Live body weight (LBW) and body weight gain (BWG): 

Results of LBW at 9 and 14 wks of age and BWG during the periods of 5-9 and 5-14 wks of age showed 

significant (P≤0.01) differences among treatments (Table 2). The inclusion of antioxidants especially citric 

acid at the two studied levels (5 and 10 kg/Ton diet) and vit. E (200 g/Ton diet) significantly (P≤0.05) 

increased LBW values of SM males at 9 and 14 wks of age compared with the control group. The heaviest 

LBW values were recorded for males of T7 group followed by those of T6 and T5 groups, respectively 

throughout the experimental period. In addition, similar trend was obtained for BWG values during the 

periods of 5-9 and 5-14 wks of age (Table 2). The heaviest BWG values were recorded for males of T5 (200g 

vit.E/ Ton diet) and followed by T6 and T7 groups. 

Feed consumption (FC) and feed conversion ratio (FCR):  

          Data concerning FC shows non-significant differences among treatment groups during all studied 

periods (Table 3). However, the T1 (control group) recorded the lowest amount of FC during the whole 

experimental period from 5-14 wks of age. On the other hand, FCR shows significant differences among 

treatment groups during the periods of 5-9 and 5-14 wk of age. Generally, males of T5 and T6 groups 

showed the best FCR followed by those of T7 group throughout the experimental period compared to males 

of control group. However, there were no significant differences in FCR among antioxidant treatments each 

others at all studied periods. The increase in BW and BWG by adding vit. E may be due to this vitamin has 

antioxidant  properties (Halliwell and Gutteridge, 2000) which effective in protecting cell membranes from 

the toxic effect of oxygen radicals and associated lipid peroxidation which finally reflects on birds growth 

performance. Antioxidant such as vit.E act throughout the beginning stage, braking the generation of free 

radicals (Carrillo-Dominguez et al., 2012)., our results are in agreement with the findings of  Lin and Chang 

(2006) who obtained gradually rise in body weight after 9 wks (growing period) with increasing the level of 

vit.E (0,40,80 and 120 mg/kg diet). In addition, Chung and Boren (1999) reported that supplementing 240 mg 

vitamin E/kg diet improved FCR of broiler chicks by 2.3% compared to the control group (33 mg VE/kg). 

Also, Swain et al. (2000) showed that vitamin E supplementation at levels of 150 and 300 IU/kg resulted in 

significant improvement in BWG and FCR of broiler chicks compared with the control diet at 42 d under 

normal conditions. Established NRC requirements (NRC, 1994) may be optimal for growth but not 

necessarily for best health, disease resistance and oxidative stress counteract. Alm El-Dein et al. (2013) 

reported that the chicks supplemented with the high level of vit.E (150 mg/kg diet) had significantly (P ≤ 
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0.05) higher LBW and BWG compared to those fed the low levels of vit. E (75 and 100 mg/kg diet) and 

control group.  
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Table (2): Effect of dietary antioxidants supplementation on live body weight (g) and live body weight gain (g) of Silver Montazah male chicks at 

different ages.  

Trait Age 

(wks) 

Treatments 

T1 T2 T3 T4 T5 T6 T7 MSE 

 

Live body weight (g) 

5 wk 410.33 418.00 414.67 417.67 405.67 408.33 413.33 5.010 

9 wk 614.67
 b
 645.00

ab
 650.00

ab
 653.67

ab
 664.33

a
 665.67

 a
 669.67

 a
 13.948 

14 wk 1152.67
 b
 1191.00

ab
 1198.00

ab
 1199.33

ab
 1219.00

a
 1221.33

a
 1224.00

a
 18.151 

Live body weight gain (g) 5-9 wk 204.33
 b
 227.00

ab
 235.33

ab
 236.00

ab
 258.67

 a
 257.33

 a
 256.33

 a
 10.794 

9-14 wk 538.00 546.00 548.00 545.67 554.67 555.67 554.33 9.033 

5-14 wk 742.33
 b
 773.00

ab
 783.33

ab
 781.67

ab
 813.33

 a
 813.00

 a
 810.67

 a
 14.856 

a, b,c…Means within the same row with different superscripts are significantly differ (P ≤ 0.05).  

 T1=Control 1 group, T2 and T3=Fed the basal diet + 125 and 250g BHT/ Ton diet, respectively, T4 and T5=Fed the basal diet + 100 and 200g vit.E /Ton diet, 

respectively, T6 and T7= Fed the basal diet +5 and 10kg citric acid /Ton diet, respectively. 

 

Table (3): Effect of dietary antioxidants supplementation on feed consumption (g/male/period) and feed conversion ratio (g feed/g weight gain) of 

Silver Montazah male chicks at different ages. 

Trait Age 

(wks) 

Treatments 

T1 T2 T3 T4 T5 T6 T7 MSE 

 

Feed consumption 

(g) 

5-9 wk 1192.00 1202.67 1203.33 1200.67 1204.00 1203.67 1211.33 19.702 

9-14 wk 1732.33 1735.67 1744.00 1745.67 1746.33 1748.67 1754.33 11.493 

5-14 wk 2924.33 2938.34 2947.33 2946.34 2950.33 2952.34 2965.66 30.339 

 

Feed conversion 

ratio 

5-9 wk 5.857
 a
 5.327

 ab
 5.163

 ab
 5.090

 b
 4.670

 b
 4.677

 b
 4.733

 b
 0.220 

9-14 wk 3.220 3.180 3.180 3.203 3.147 3.150 3.167 0.048 

5-14 wk 3.940
 a
 3.803

 ab
 3.767

 ab
 3.773

 ab
 3.630

 b
 3.630

 b
 3.660

 b
 0.057 

a, b,c…Means within the same row with different superscripts are significantly differ (P ≤ 0.05).  T1=Control 1 group, T2 and T3=Fed the basal diet + 125 and 250g 

BHT/Ton diet, respectively, T4 and T5=Fed the basal diet + 100 and 200g vit.E /Ton diet, respectively, T6 and T7= Fed the basal diet +5 and 10kg citric acid /Ton diet, 

respectively. 
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Antioxidant properties of BHT rely on its molecular configuration, because, like other synthetic phenolic 

antioxidants, it possesses a labile hydrogen atom in the hydroxy group that can be donated and reduce the 

free radicals generated at the initiation step of lipid oxidation. Thus, BHT itself is oxidized and the 

subsequent derived radical is stabilized by electronic delocalization in the benzene ring. This way, BHT can 

stop radical oxidation propagation, which retards lipid oxidation and extends food shelf-life (Warner et al 

1986). BHT has been reported to efficiently react against strong oxidizing radicals such as singlet oxygen 

(O2(1_g)), hydroxyl radicals (OH), and peroxyl radicals (OOR), although the mechanism of quenching 

reactions may vary, depending on the reactive oxygen species involved and the local environment (Lambert, 

et al 1996). The results of CA are in agreement with the results of some previous reports (Boling et al., 2000; 

Boling-Frankenbach et al., 2001). The improved performance may be due to decreased pH of the gut part 

contents, the helpful effect on gut size and morphometry as well as increased nutrient digestibility 

(Nourmohammadi et al., 2012). Nourmohammadi and Khosravinia (2015) reported that the BWG and FI of 

broiler chicks were significantly (P <0.01) improved by addition of 30g CA/kg of broiler diet. Similar 

observations were also recorded by Sultan et al. (2015) who obtained better feed conversion with the 

administration of citric acid in broiler diet compared with control unsupplemented diet. Shen- Huifang et al. 

(2005) and Abdel-Fattah et al. (2008) reported that the addition of CA to broiler diet had a positive effect on 

FCR. The results of this study are in accordance with those of Moghadam et al. (2006), Nezhad et al. (2007) 

and Abdel-Fattah et al. (2008) who indicated that the addition of CA to poultry diets has a positive effect on 

live weight gain. Shahin et al. (2009) found that addition of CA to a commercial diet at a level of 0.8% 

increases the weight of broiler birds by 4.9%. Demirel et al. (2012) reported that supplementation citric acid 

at 3% improved FCR (P < 0.01) compared with un-supplemented diets.  

Carcass traits: 

Results presented in Table 4 indicated that, at the end of the experimental period (14 wks of age), the 

overall mean of carcass percentage was significantly (P≤0.05) increased in males that fed CA containing 

diets compared with the control group. Moreover, antioxidants supplemented diets had significantly (P≤0.05) 

increased liver relative weight as compared with the control group. Also, its clear from Table 4 that dietary 

supplementation of antioxidants especially vit. E and CA significantly improved the immune status as 

reflected by increasing the relative weights of lymphoid organs (within the normal range) as compared with 

the control group. These findings are consistent with the findings of Sultan et al. (2015) who obtained a 

significant increase in carcass yield and liver weight by feeding diets containing citric acid over than the 

control group. In the present study, relative spleen weight significantly increased in broilers fed VE 200g/Ton 

diet which may indicate an improvement in the immune status. A similar result was reported by Konjufca et 

al. (2004). They found that vitamin E supplementation as Dl-α-tocopherol did not increase relative organ 

weight, except for the spleen. They concluded that the increase in spleen weight with supplemental vitamin E 

was likely to represent an increase in the number of lymphocytes. Results of CA in the present study are 

justified by Islam et al. (2008) who reported positive effect of citric acid on liver weight in broilers. Also, Ali 

et al. (2012) found that dietary organic acids significantly increased the weight of liver and gizzard in 

Japanese quails. In the same line, Viola and Vieira (2007), Ebrahimnezhad et al. (2008) and 

Nourmohammadi et al. (2012) indicated that addition of CA caused significant increase in carcass yield of 

broiler chickens.   Ebrahimnezhad et al. (2008) and Nourmohammadi et al. (2012) found that dietary CA and 

phytase supplementation had affected the relative weight of liver, and heart weight of broiler chickens at 42 

d. On the other hand, Abdel-Azeem et al. (2000) noted that addition of CA to the diet was associated with 

higher dressing and lower liver percentages. This supposition may emphasize the hypothesis of Fushimi et al. 

(2001) who stated that dietary acidification might stimulate glycogenesis by increasing the influx of glucose 

6-phosphate (G-6-P) into the glycogen synthesis pathway through the inhibition of glycolysis due to an 

increase in citrate concentration. 

Hemato-biochemical parameters: 

Hematological characteristics: 

The results of Table (5) showed that dietary antioxidant treated males had significantly (P≤0.05) higher 

RBC’s number comparing with control group.  
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Table (4): Effect of dietary antioxidants supplementation on relative weights of carcass, some lymphoid and internal organs of Silver Montazah 

male chicks at 14 wks of age. 

Trait Treatments 

T1 T2 T3 T4 T5 T6 T7 MSE 

Carcass weight  63.55
 b
 65.66

 ab
 66.43

 ab
 66.44

 ab
 66.75

 ab
 67.01

 a
 68.07

 a
 0.969 

Spleen weight  0.258
 c
 0.292

 b
 0.309

 ab
 0.312

 a
 0.316

 a
 0.317

 a
 0.324

 a
 0.006 

Thymus weight  0.554
 b
 0.603

 ab
 0.610

 ab
 0.617

 a
 0.624

 a
 0.656

 a
 0.659

 a
 0.019 

Liver weight  2.164
 b
 2.498

 a
 2.505

 a
 2.516

 a
 2.520

 a
 2.523

 a
 2.535

 a
 0.061 

Heart weight  0.512 0.517 0.519 0.520 0.521 0.526 0.536 0.013 

Gizzard weight  2.536 2.548 2.557 2.649 2.643 2.659 2.662 0.108 
a, b,c…Means within the same row with different superscripts are significantly differ (P ≤ 0.05).  T1=Control 1 group, T2 and T3=Fed the basal diet + 125 and 250g 

BHT/Ton diet, respectively, T4 and T5=Fed the basal diet + 100 and 200g vit.E /Ton diet, respectively, T6 and T7= Fed the basal diet +5 and 10kg citric acid /Ton diet, 

respectively. 

 

Table (5): Effect of dietary antioxidant supplementation on hematological parameters of Silver Montazah male chicks at 14 wks of age.  

Trait Treatments 

T1 T2 T3 T4 T5 T6 T7 MSE 

RBCs x (10
 6
/mm

 3
) 2.060

 b
 2.419

 a
 2.466

 a
 2.450

 a
 2.477

 a
 2.443

 a
 2.447

 a
 0.093 

Hb (g/dl) 15.663
 b
 17.295

 ab
 17.519

 a
 17.239

 ab
 17.246

 ab
 17.212

 ab 
17.115

 ab 
0.496 

WBCs x (10
 3
/mm

 3
) 4.363

 b
 4.637

 ab
 4.677

 a
 4.578

 ab
 4.636

 ab
 4.574

 ab
 4.526

 ab
 0.088 

Differential leucocyte count (%) 

Heterophils (H) % 24.732
 a
 20.332

 b
 20.809

 b
 19.877

 b
 20.863

 b
 20.010

 b
 20.325

 b
 0.656 

Lymphocytes (L) % 61.285 60.952 60.612 60.736 60.448 60.780 61.115 0.483 

H/L ratio 0.404
 a
 0.334

 b
 0.343

 b
 0.328

 b
 0.345

 b
 0.329

 b
 0.332

 b
 0.011 

a, b,c…Means within the same row with different superscripts are significantly differ (P ≤ 0.05).  T1=Control 1 group, T2 and T3=Fed the basal diet + 125 and 250g 

BHT/Ton diet, respectively, T4 and T5=Fed the basal diet + 100 and 200g vit.E /Ton diet, respectively, T6 and T7= Fed the basal diet +5 and 10kg citric acid /Ton diet, 

respectively. 
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On the other hand, both heterophils percentage and heterophils/ lymphocytes ratio were significantly 

(P≤0.05) lower due to feeding antioxidant additives compared with control group. However, adding 250 g 

BHT/Ton diet significantly (P≤0.05) increased hemoglobin and WBC’s total count compared with control 

group. Whereas, there no significant differences in lymphocytes percentages were detected between 

antioxidant treatments each others and control group.     

Biochemical characteristics: 

Data of some plasma blood constituent of Silver Montazah males as affected by feeding diet containing 

varying types and levels of antioxidant are presented in (Table 6). It is clear that dietary antioxidant 

supplementation was significantly decreased plasma total lipids, cholesterol and triglycerides concentrations. 

Meanwhile, plasma total protein and globulin concentrations were significantly increased as compared with 

control group. However, it could be observed that the highest concentration of plasma HDL was exhibited by 

feeding 125 g BHT/Ton diet (T2 group), while the lowest concentration was recorded for birds of the control 

group, with no significant differences between antioxidant treatments each other. On the other hand, birds of 

T7 group (10 kg CA/Ton diet) had recorded the lowest concentration of plasma LDL while the highest value 

was recorded for birds of control group. Where, the rest of treatments took intermediate place between T7 

and control groups (Table 6). There were no significant differences in plasma albumin, albumin/globulin 

ratio, alkaline phosphatase concentrations and hepatic enzymes activities {aspartate amino transaminase 

(AST) and alanine amino transaminase (ALT) enzymes}due to dietary addition of antioxidants comparable to 

control group. The present findings are agreement with the reports of many studies using different doses of 

BHT (Farag et al., 2006; El- Anany and Ali, 2013; Panicker et al., 2014). Vitamin E can donate its phenolic 

hydrogen to scavenge free radicals (Gülçin, 2012); protect membrane fatty acids and plasma Low density 

lipoproteins (LDL), High density lipoproteins (HDL) against lipid oxidation (Ricciarelli, et al 2000). The 

results of this study were supported by those of Gursu et al. (2003) who found that serum activities of AST 

and ALT were not influenced by dietary Vit.E supplementation. But through its known properties as an intra-

membrane antioxidant, Vit. E may protect tissue membrane from lipid peroxidation caused by free radicals 

attack. It could therefore reduce the associated loss of integrity of function of cell membranes and associated 

increased cellular permeability. Younis (2014) and Mobaraki et al. (2013) revealed a significant increase in 

total RBC count and Ηb concentration, and a significant improving in triglycerides concentration due to 

supplementation of broiler chickens ration with Vit. E. Growing ducks fed diet with 2 and 3% citric acid 

increased RBCs, hemoglobin, WBCs and lymphocyte and serum total protein and globulin concentrations 

and decreased serum total lipids, triglycerides, cholesterol and LDL as compared to control group (Asmaa 

ELnaggar and Hayam Abo EL-Maaty, 2017). The previous results match with those obtained in broiler 

chicks (Ghazalah et al., 2011), who reported that dietary organic acids exhibited relatively noticeable by 

higher concentration of total protein and globulin as compared to the control birds, indicating that the 

immune response improved by addition of organic acids which might indicate that broiler chicks fed 

acidifiers-supplemented diets had better immune response and disease resistance. Also, the previous results 

indicated that supplemental organic acid may improve the immune response, as globulin level has been used 

as an indicator of immune responses and source of antibody (Kamal and Ragaa, 2014). The findings of serum 

lipid profile are in agreement with Kamal and Ragaa (2014) who reported that blood total lipids, triglycerides 

and cholesterol decreased significantly by dietary acidifiers. The beneficial role of organic acids in reducing 

the blood lipid profile may be interpreted through their influence in decreasing the microbial intracellular pH 

(Abdel-Fattah et al., 2008).  Attia et al. (2017) found that Vit. E significantly (P≤0.05) increased RBC and 

WBC, serum total protein, albumin, and globulin.  

 

CONCLUSION 

 

In conclusion for attaining the goal of economic improvement of meat production from local strain of 

Silver Montazah males in Egypt. Dietary supplemental of antioxidants to feed containing fatty acids is a 

practical application to promote the growth performance and had beneficial effects on some physiological 

and hematological parameters, as well as improving the carcass yield and immune status.  
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Table (6): Effect of dietary antioxidant supplementation on some plasma biochemical parameters of Silver Montazah male chicks at 14 wks of 

age. 

Trait Treatments 

T1 T2 T3 T4 T5 T6 T7 MSE. 

Total lipids (mg/dl) 268.32
 a
 241.28

 b
 237.16

 b
 233.98

 b
 238.68

 b
 235.95

b
 239.65

b
 6.842 

Cholesterol (mg/dl) 160.95
 a
 130.46

 b
 138.98

 b
 134.77

 b
 134.91

 b
 131.96

b
 132.20

b
 7.198 

Triglycerides (mg/dl)  137.57
 a
 109.81

 b
 111.55

 b
 115.18

 b
 113.65

 b
 113.32

b
 116.47

b
 5.817 

HDL (mg/dl) 45.09
 b
 54.68

 a
 51.38

 ab
 52.05

 ab
 53.05

 ab
 52.24

 ab
 53.27

 ab
 2.788 

LDL (mg/dl) 88.19
 a
 80.06

 b
 81.41

 ab
 82.83

 ab
 80.81

 ab
 80.98

 ab
 79.80

 b
 2.404 

Total protein (g/dl) 4.507
 b
 5.023

 a
 5.053

 a
 4.953

 a
 5.027

 a
 4.993

 a
 5.037

 a
 0.139 

Albumin (A) (g/dl) 1.687 1.697 1.683 1.720 1.653 1.687 1.633 0.103 

Globulin (G) (g/dl) 2.820
 b
 3.327

 a
 3.387

 a
 3.233

 ab
 3.373

 a
 3.307

 a
 3.403

 a
 0.137 

A/G (Ratio) 0.600 0.513 0.503 0.530 0.493 0.517 0.480 0.044 

AST (U/L) 55.37 52.40 54.24 53.19 53.74 52.06 54.50 2.110 

ALT (U/L) 28.11 27.80 27.64 28.46 28.01 28.09 28.13 0.785 

Alkaline phosphatase 174.33 173.33 166.00 185.00 167.00 181.33 174.67 14.358 
a, b,c…Means within the same row with different superscripts are significantly differ (P ≤ 0.05).  T1=Control 1 group, T2 and T3=Fed the basal diet + 125 and 250g 

BHT/Ton diet, respectively, T4 and T5=Fed the basal diet + 100 and 200g vit.E /Ton diet, respectively, T6 and T7= Fed the basal diet +5 and 10kg citric acid /Ton diet, 

respectively. 
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علً الاداء الإوتاجي والقياساث  تحتىي علً الأحماض الدهىيت مضاداث الاكسدة لعليقت بعض تاثيز اضافت

 اثىاء مزحلت الىمى .1 . دجاج المىتزي الفضً لذكىر الفسيىلىجيت

 

أحمد محمد بعيلش
1

, سحز حامد عثمان 2,أحمد سعد أحمد باحكيم 
2

، إبزاهيم محمد عساف
2
و محمد محمىد سليمان 

1
 

 الجيزة.-الدقً-مزكز البحىث الزراعيت-معهد بحىث الإوتاج الحيىاوً -قسم بحىث تزبيت الدواجه1

 الجيزة.-الدقً-مزكز البحىث الزراعيت-هد بحىث الإوتاج الحيىاوًمع -قسم بحىث تغذيت الدواجه2

 

عيٚ ٍعذه اىَْ٘  عيٞقت ححخ٘ٙ عيٚ الأحَاض اىذْٕٞتإظافت بعط ٍعاداث الامسذة ىحأثٞش  ىذساستاسابٞع  9ىَذة  ٕزا اىبحث خشٛأ

رمش عْذ  315. اسخخذً فٜ ٕزٓ اىذساست ىَحيٞتفٚ رم٘س مخامٞج اىَْخضٓ اىفعٚ ا مزىل حقٌٞٞ صفاث اىزبٞحت ٗصفاث اىفسٞ٘ى٘خٞت اىٗبعط 

مخن٘ث بنو ٍدَ٘عت( ٗمو  45ٍدَ٘عاث ) 7اسب٘ع ٍِ اىعَش ٍِ سلاىت اىَْخضٓ اىفعٜ. حٞث قسَج اىنخامٞج اىٚ  14اسابٞع ٗحخٚ  5عَش 

صُ ٍخَاثو حقشٝبا فٜ مو مخن٘ث بنو ٍْٖا(, حٌ حشقٌٞ اىنخامٞج فٜ اىدْاذ ٗٗصّج فشدٝا , حٞث ماُ ٍخ٘سػ اى٘ 15ٍنشساث ) 3ٍدَ٘عت 

غزٝج عيٚ عيٞقت اساسٞت اىثاّٞت ٗاىثاىثت  )مْخشٗه(. اىَدَ٘عخِٞدُٗ أٙ إظافاث د٘عت الاٗىٚ عيٚ عيٞقت اساسٞت َاىَدَ٘عاث.  غزٝج اى

ٌ خ 200ٗ  100غزٝج عيٚ عيٞقت اساسٞت ٍعاف اىٖٞا اىشابعت ٗاىخاٍست  اىَدَ٘عخِٞ. عيف /غِ(BHTخٌ ) 250ٗ  125ٖٞا ٍعاف اى

, عيفمدٌ حَط اىسخشٝل /غِ  10ٗ  5غزٝج عيٚ عيٞقت اساسٞت ٍعاف اىٖٞا اىسادست ٗاىسابعت  اىَدَ٘عخِٞ .عيف/غِ E فٞخاٍِٞ 

 باىخشحٞب.

 Eمزىل اىَسخ٘ٙ اىَشحفع ٍِ فٞخاٍِٞ حَط اىسخشٝل ٗ اىَخخيفت ٍِ َسخ٘ٝاثاىحشٞش اىْخائح اىٚ أّ بإظافت ٍعاداث الامسذة ٗخاصت 

ٍعْ٘ٙ ىبقٞت ْخشٗه بَْٞا ىٌ ٝنِ ْٕاك حأثٞش نٗرىل ٍقاسّت باى اسب٘ع ٍِ اىعَش 14ٗ  9صاد ٍعْ٘ٝا ٗصُ اىدسٌ اىحٚ عْذ  (عيف/غِ خٌ 200)

بْفس اسب٘ع ٍِ اىعَش 14- 5 ٍِٗ 9-5 ٍِ فخشاثاىثْاء أححسِ ٍعْ٘ٝا ملا ٍِ اىضٝادة اى٘صّٞت ٍٗعذه اىخح٘ٝو اىغزائٜ اىَعاٍلاث. مَا 

. علاٗة عيٚ رىل, حذثج بَْٞا ىٌ حخأثش مَٞت اىغزاء اىَسخٖيل ٍعْ٘ٝا بأٙ ٍِ اىَعاٍلاث اىَسخخذٍت ْخشٗهّت بَدَ٘عت اىنٍقاس اىَعاٍلاث اىسابقت

اداث الامسذة ٍقاسّت ة عيٚ عيٞقت ححخ٘ٙ عيٚ ٍعا, اىدي٘بٞ٘ىِٞ ىيَدَ٘عاث اىَغزٗمزىل اىبشٗحِٞ اىنيٚمشاث اىذً اىحَشاء  فٚ أعذادصٝادة 

ّخفعج ٍعْ٘ٝا مو ٍِ ّسبت اىٖٞخشٗفٞو اىٚ اىيَٞف٘سٞخٞس ٗحشمٞض اىذُٕ٘ اىنيٞت, اىن٘ىٞسخشٗه إ ٍِ رىل عيٚ اىعنسْخشٗه. بَدَ٘عت اىن

ىَعاٍلاث حاٍط اىسخشٝل بَْٞا إصداد اى٘صُ اىْسبٚ اى٘صُ اىْسبٜ ىيزبٞحت  ٍعْ٘ٝا اددص إبإظافت ٍعاداث الامسذة.اىنيٚ, اىديٞسشٝذاث اىثلاثٞت 

 .ىدَٞع اىَعاٍلاث ٍقاسّت باىنْخشٗه ٗاىطحاه اىنبذىنو ٍِ 

ّسخخيص ٍِ ٕزٓ اىذساست ىي٘ص٘ه ىٖذف اىخحسِٞ الإقخصادٙ لإّخاج اىيحٌ فٚ سلاىت ٍحيٞٔ ٍِ اىذخاج )اىَْخضٓ اىفعٜ( فٜ ٍصش فإُ 

 10، 5ل بَعذه ٕ٘ حطبٞق عَيٜ ىزىل خاصت حاٍط اىسخشٝ الأمسذة ىعلائق ححخ٘ٙ عيٚ الأحَاض اىذْٕٞت اىغزائٞت ٍِ ٍعاداث الإظافاث

خٌ/غِ عيف حٞث أدث ىخحسِٞ أداء اىَْ٘ مَا ماُ ىٖا حأثٞشاث ٍفٞذٓ عيٚ بعط اىَقاٝٞس 200بَعذه  Eمدٌ/غِ عيف ٗمزىل فٞخاٍِٞ 

 اىفسٞ٘ى٘خٞٔ ٗاىَٖٞاح٘ى٘خٞٔ اٝعاً ظبػ سحبت صفاث اىزبٞحٔ ٗاىحاىٔ اىَْاعٞٔ.   

 


