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Abstract 

 
An experiment was conducted at the field of poultry birds-Animal Production Department, College of Agricultural 

Engineering Sciences, University of Baghdad during the period from 9 October 2017 to 19 November 2017 to study the effect 

of adding different levels of organic zinc to the diet on the physical and quality characteristics of broiler chickens carcass at the 

age of 42 day. 300 broiler chickens 308-Ross strain were used at a weight rate of 39.64 g, and they were divided into five 

treatments. Each treatment divided into 3 replicates (20 chickens/repeated) randomly. The chickens were fed to the starter diet 

from 1 to 21 days with a protein ratio 23% and the metabolizable energy is 3003 Kilocalories/Kg, while the final diet from 22 

to 42 days with a protein ratio of 20% and the metabolizable energy is 3201 Kilocalories/Kg. The organic zinc was added to 

the diet from the age of one day until the end of the experiment at levels of 20, 40, 60 and 80 mg/Kg feed for treatments T2, 

T3, T4 and T5, respectively, while the control treatment (T1) was left without addition.  

The results indicated significant superiority (p < 0.05) for the carcass weight for all zinc addition treatments compared with 

control treatment (T1). The T2 treatment recorded a significant superiority (p < 0.05) of the thigh weight, while the T4 

treatment recorded a significant superiority of the neck and wing weight (p < 0.05). Also, zinc addition treatments significant 

superiority in the length, weight and thickness of the drumstick compared with T1 treatment (p < 0.05), and there was 

significant superiority (p < 0.05) for all zinc addition treatments in the length, weight and thickness of the thigh compared with 

control treatment (T1). 
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Introduction 

The use of micronutrients in poultry feeding is very 

important, as these elements have a clear effect on the growth 

rate and metabolic rate in poultry, which will be reflected in 

its productive performance, whether it is meat or eggs, as 

well as its importance in biological, reproductive and 

immune processes (Yatoo et al., 2013). These elements play 

an effective role in improving the growth of poultry as they 

are enzymic catalysts and raw materials for building their 

systems in a number of body cells (Swiatkiewicz et al., 

2014).  

The sources of minerals in poultry diets are either 

through the food material included in their composition or 

from traditional inorganic sources such as oxides, sulfates or 

carbonates, which are relatively low in their vital availability 

to poultry needs, while the requirements of modern breeds of 

these elements is very high, which necessitates the need to 

find sources for these minerals making them more ready for 

poultry (Mohanna and Nys, 1998).  

Zinc (Zn) is one of the trace essential minerals for 

domestic birds. It is one of the important mineral elements in 

the body of the organism, as it contributes to building more 

than 300 enzymes (Plum et al., 2010) and it plays an 

important role in the formation of erythrocytes (Aksu et al., 

2010). Also, Zinc has a role in increasing weight and 

improving the nutritional conversion factor for broiler meat, 

as well as increasing egg production and thickening of the 

shell (Sahin et al., 2002, Rouhalamini et al., 2014). Al-Bayati 

and Al-Mahdawi (2018) reported that the adding of organic 

zinc to the broiler chickens diet led to improving productive 

characters. From other hand, zinc deficiency results in a 

number of physiological and pathological changes, including 

reduced growth, bone irregularity, reduced feathers 

appearance and reduced immunity against a number of 

diseases (Underwood and Suttle, 1999). The aim of this 

research was to study the effect of adding different levels of 

organic zinc to the diet on the physical and quality 

characteristics of the broiler chickens carcass at the age of 42 

day. 

Materials and Methods 

An experiment was conducted at the field of poultry 

birds-Animal Production Department, College of 

Agricultural Engineering Sciences, University of Baghdad 

during the period from 9 October 2017 to 19 November 2017 

to study the effect of adding different levels of organic zinc 

to the diet on the physical and quality characteristics of 

broiler chickens carcass at the age of 42 day. 300 broiler 

chickens 308-Ross strain were used at a weight rate of 39.64 

g, and they were divided into five treatments. Each treatment 

was divided into 3 replicates (20 chickens / repeated) 

randomly. The chickens were fed to the starter diet from 1 to 

21 days. While the final diet from 22 to 42 days. The organic 

zinc was added to the diet from the age of one day until the 

end of the experiment at levels of 20, 40, 60 and 80 mg/Kg 

feed for treatments T2, T3, T4 and T5, respectively, while the 

control treatment (T1) was left without addition. The 

commercial compound Availa®-Zn 120 (12% Zinc amino 

acid complex) produced by the American company ZINPRO 

was used to supply the organic zinc. Table 1 shows the 

chemical composition of the diet used in the experiment, and 

Table 2 shows the total content of zinc in all experimental 

diets as it was calculated according to NRC (1994). 
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Studied characteristics 

1. Dressing percentage (%) 

At the end of the experiment (at the age of 42 days), the 

birds fasted 4 hr before the slaughter process, 3 birds 

randomly were slaughtered each replication, after which the 

feathers and internal guts ((susceptible and inedible) were 

removed and the edible internal organs were isolated to 

calculate the dressing percentage according to Al-Fayyadh 

and Naji (1989): 

( ) 100
weightbodyLive

weightCarcass
%ratiogsinDres ×=  

2. Relative weight of carcass cuts (%) 

The carcasses were weighed and cut into the main cuts, 

which are the breast, thigh and drumstick, and the secondary 

cuts, which are the back, neck and the wings, and each piece 

was weighed separately and the relative weight of the cuts 

was calculated according to Al-Fayyadh et al. (2011): 

 

3. Carcass bone measurements 

The length, thickness and weight of the thigh and 

drumstick bones were calculated according to Al-Fayyadh et 

al., (2011). 

 
Table 1 : The feed components of the standard diet included in the composition of the starter and final diets of the broiler 

chickens and the chemical composition calculated 

feed components 
Starter diet (%)  

(1-21 days) 

Final diet 

(22-42 days) 

Maize 30.6 40.5 

Soybean meal (Crude protein 48%) 31.7 24.9 

Wheat 28 22.7 

Animal protein concentrated* 5 5 

Sunflower oil 2.5 4.7 

NaCl 0.3 0.3 

Limestone 1 1 

 Di calcium phosphate 0.7 0.7 

Mix vitamins and minerals** 0.2 0.2 

Total 100 100 

Chemical composition calculated 

Metabolizable energy (Kilocalorie / Kg) 3003 3201 

Crude protein (%) 23  20  

Calcium (%) 0.88 0.87 

Phosphor (%) 0.52 0.51 

Lysine (%) 1.29 1.1 

Methionine (%) 0.49 0.458 

Methionine + Cysteine (%) 0.83 0.75 
*Protein Concentrated Special 5-Brocon w each 1 Kg contains: Crude protein (40%), Fat (5%), Crude fiber (2.2%), Ash (24.52%), Lysine 

(3.85%), Methionine (3.7%), Methionine + Cysteine (4.12%), Tryptophan (0.43%), Arginine (2.57%), Ca (3.53%), P (5.35%), Na (2.40%), 

Metabolizable Energy (2107 Kilocalorie / Kg), Vit. A (200000 I.U.), Vit. D3 (60000 I.U.), Vit. E (600 I.U.), Vit. K3 (50 mg), Vit. B1 (60 

mg), Vit. B2 (140 mg), Vit. B6 (80 mg), Vit. B12 (700 µg),  Vit. B3 (800 mg), Folic acid (20 mg), Fe (1000 mg), Cu (200 mg), Mn (1600 

mg), Zn (1200 mg), I (20 mg), Se (5 mg). 

**Mix vitamins and minerals each 1 Kg contains: Vit. A 500(  I.U.), Vit. D3 (600 I.U.), Vit. E (10 mg), Vit. K3 (2 mg), Vit. B1 (2 mg), Vit. 

B2 (2 mg), Vit. B6 (2 mg), Vit. B12 (5 µg), Vit. C (10 mg) Vit. B3 (15 mg), Folic acid (500 µg), Zn (10 mg). 

 
Table 2 : Total Zn percentage in the diets after adding zinc 

Zinc (mg Zn / Kg fodder) 
Treatment 

Initial diet Final diet 

T1 112.5 109.0 

T2 132.5 129.0 

T3 152.5 149.0 

T4 172.5 169.0 

T5 192.5 189.0 

The data were statistically analyzed by using the complete randomized design and SAS (2001) program and the significant 

differences between means were compared by using the Duncan Polynomial test (Duncan, 1955). 

 
Results and Discussion 

Carcass weight and dressing percentage 

The results at the table 3 indicate that there is 

significant superiority (p < 0.05) on the carcass weight for all 

zinc addition treatments T2, T3 T4 and T5 which recorded 

1925.00, 1972.31, 2048.22 and 2033.28 g, respectively 

compared with the control treatment (T1) which recorded 

lowest mean 1728.72 g. The reason of the significant 

superiority of the carcasses weight when addition of organic 

zinc compared with control treatment could be attributed to 

the utilization of the bird's body from the zinc that enters in 

the composition of important enzymes in the body and its 

role as a catalyst and raw material for build a number of body 

cells, which leads to increased use the bird of the nutrients 
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during the digestion and absorption processes and converted 

into an overweight and then an increase the weight of the 

carcass (Swiatkiewicz et al., 2014). Also, the results at the 

table 3 show that there no significant difference between 

treatments in the dressing percentage. 

 
Table 3 : Effect of adding different levels of organic zinc to the broiler diet on the carcass weight and the dressing percentage 

(mean ± standard error) of the broiler chicken carcasses. 

Treatment carcass weight (g) dressing percentage (%) 

T1 1728.72 ± 44.14 b 76.75 ± 0.75 a 

T2 1925.00 ± 52.77 a 78.00 ± 1.63 a 

T3 1972.31 ± 59.96 a 75.74 ± 1.36 a 

T4 2048.22 ± 44.90 a 77.28 ± 0.92 a 

T5 2033.28 ± 49.02 a 78.63 ± 1.74 a 

Probability level 0.05  N.S 

 

Relative weight of the main carcass cuts 

The results at the table 4 show that there no significant 

difference between treatments in the breast relative weight, 

while there is significant difference (p < 0.05) between zinc 

addition treatments on the thigh relative weight, the T2 

treatment gave highest percentage 26.15% compared with 

other treatments especially T4 which gave lowest percentage 

23.33% without significant difference on the T1, T3 and T5 

which gave 24.68, 24.92 and 24.50%, respectively. The 

results at the table 5 indicate that there no significant 

difference between treatments in the back relative weight, 

whereas there is significant difference (p < 0.05) between 

zinc addition treatments on the wing and neck relative 

weight, the T4 treatment gave highest percentages 10.30% 

and 5.12% compared with other treatments especially T3 

which gave lowest percentages 9.33% and 4.70% for two 

traits, respectively. The improvement in some measures of 

carcasses when adding organic zinc could be due to the real 

increase in live body weight and carcass weight, and then the 

increase in the body’s growth and its fleshy muscles, which 

contributes mainly to containing these carcasses on a high 

percentage of main cuts such as the thigh and breast to focus 

the fleshy muscles in them more of the other parts of the 

carcass (Al-Baghdadi, 1995). 

  
Table 4 : Effect of different levels adding of organic zinc to the broiler diet on the relative weight of the main carcass cuts 

Relative weight of the main carcass cuts (%) 
Treatment 

Breast thigh 

T1 35.93 ± 0.97 a 24.68 ± 0.87 ab 

T2 34.75 ± 0.66 a 26.15 ± 0.74 a 

T3 35.92 ± 0.55 a 24.92 ± 0.45 b 

T4 36.11 ± 0.42 a 23.33 ± 0.50 b 

T5 36.40 ± 0.37 a 24.50 ± 0.50 ab 

Probability level N.S  0.05 

 
Table 5 : Effect of different levels adding of organic zinc to the broiler diet on the relative weight of the secondary carcass 

cuts 

Relative weight of the secondary carcass cuts (%) 
Treatment 

Back Wing Neck 

T1 20.05 ± 0.49 a 10.07 ± 0.17 ab 4.86 ± 0.10 ab 

T2 19.93 ± 0.52 a 9.79 ± 0.20 abc 4.89 ± 0.14 ab 

T3 20.63 ± 0.42 a 9.33 ± 0.18 c 4.70 ± 0.16 b 

T4 20.85 ± 0.72 a 10.30 ± 0.15 a 5.12 ± 0.05 a 

T5 20.03 ± 0.60 a 9.76 ±0.17 bc 5.00 ± 0.09 ab 

Probability level N.S  0.05 0.05 

 

Carcass bone measurements  

The results at the table 6 show that there significant 

difference (p < 0.05) between treatments in the drumstick 

bone measurements except the meat weight of the drumstick 

bone, the T3 treatment had highest means of the length 12.61 

cm, thickness 10.73 mm and weight 24.78 g of the drumstick 

bone without significant difference on the T2, T4 and T5 

treatments, while the control treatment (T1) had lowest 

means 11.49 cm, 9.27 mm and 20.47 g, respectively. Also,  

the results at the table 6 indicate that there significant 

difference (p < 0.05) between treatments in the thigh bone 

measurements except the meat weight of the thigh bone, the 

T3 treatment recorded highest means of the length 9.19 cm, 

thickness 10.55 mm of the thigh bone without significant 

difference on the T2, T4 and T5 treatments, while the T4 

treatment recorded highest mean of the thigh bone weight 

18.77 g without significant difference on the T2, T3 and T5 

treatments, whereas the control treatment (T1) recorded 

lowest means 8.24 cm, 9.01 mm and 14.87 g, respectively. 

The reason of the superiority of the organic zinc addition 

treatments could be attributed to the role of zinc in 

maintaining tissue integrity and involved in the synthesis of 

proteins, such as creatine and collagen, also it's an important 

element in bone building which were positively reflected on 

the carcass bone measurements such as length, thickness 

bone (Bao et al., 2007; Rossi et al., 2007). From other hand, 

the increasing of the length bone means increasing the length 

of the skeletal muscles located on it, especially in the main 
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parts of the carcass and then increasing of the body's weight 

(Al-Hajo, 2005; Al-Fayyadh et al., 2011). These results are 

in agreement with Tronina et al. (2007) and Al-Bayati and 

Al-Mahdawi (2018) who reported that the adding of zinc to 

diets lead to increase carcass characteristics of broiler 

chickens. We conclude from the current study that the 

addition of organic zinc to broiler diets can be improving the 

physical and quality carcass characteristics of broiler 

chickens. 

 
Table 6 : Effect of different levels adding of organic zinc to the broiler diet on the carcass bone measurements  

The drumstick bone measurements 
Treatment 

Length (cm) Thickness (mm) Weight (g) Meat Weight (g) 

T1 11.49 ± 0.10 b 9.27 ± 0.09 b 20.47 ± 0.33 b 86.02 ± 3.62 a 

T2 12.22 ± 0.14 a 10.38 ± 0.06 a 24.06 ± 0.22 a 101.51 ± 7.38 a 

T3 12.61 ± 0.08 a 10.73 ± 0.10 a 24.78 ± 0.40 a 77.97 ± 15.17 a 

T4 12.40 ± 0.21 a 10.49 ± 0.16 a 24.15 ± 0.15 a 97.52 ± 6.73 a 

T5 12.57 ± 0.09 a 10.50 ± 0.15 a 24.67 ± 0.15 a 99.16 ± 4.86 a 

Probability level 0.05  0.05 0.05 N.S 

The thigh bone measurements 
Treatment 

Length (cm) Thickness (mm) Weight (g) Meat Weight (g) 

T1 8.24 ± 0.03 b 9.01 ± 0.12 b 14.87 ± 0.68 b 99.96 ± 5.77 a 

T2 8.81 ± 0.15 a 10.10 ± 0.11 a 18.02 ± 0.38 a 111.48 ± 7.01 a 

T3 9.19 ± 0.14 a 10.55 ± 0.13 a 18.50 ± 0.22 a 108.48 ± 3.62 a 

T4 8.84 ± 0.18 a 10.10 ± 0.36 a 18.77 ± 0.59 a 111.56 ± 4.42 a 

T5 9.02 ± 0.18 a 10.14 ± 0.29 a 18.17 ± 0.37 a 109.58 ± 5.41 a 

Probability level 0.05  0.05 0.05 N.S 
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