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Abstract 
This study aims to examine the impact of adding chitosan and probiotics to the diets of broilers oon 

the carcass characteristics of broilers. A total of 144 broiler chicks from Ross 308 were used in this 

study. They were of average weight (43 g). They were divided into 6 treatments with 3 replicates (8 

per treatment). The first treatment was without any addition (control treatment), the second was 

adding 1 g/kg of probiotic, he third was adding 0.5 g/kg of chitosan, the fourth was adding 1 g/kg of 

chitosan, the fifth was adding 0.5 g/kg of chitosan plus 1 g/kg of probiotic and the sixth was adding 1 

g/kg of chitosan plus 1 g/kg of probiotic. The foundation of this study were significant differences 

(P≤ 0.05) in the percentage of carcass refining and superiority of the third treatment, but there were 

no significant differences in the relative weight of the main cuttings and the relative weight of the 

secondary cuttings of carcass. For the internal organs (heart, gizzard and liver), there were significant 

differences (p ≤ 0.05) in the relative weight of the heart, and the superiority of the fifth treatment. As 

for the relative weight of the gizzard, the third treatment was significantly superior (p ≤ 0.05). The 

fourth treatment was significantly superior (p≤0.05) to the rest of the treatments for the relative 

weight of the liver. There were no significant differences in the relative weight of uneaten viscera. 
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Introduction 

The yields of poultry are one of the main 

protein sources, they are simply digestible, 

also, it high in essential nutrients and minerals 

[1]. Poultry has been raised on a large 

commercial scale, and meat production is 

higher if we compare it with other animal 

products [2]. This interesting side of poultry 

farming agrees with the use of multiple feed 

additives in order to increase production, 

activate growth, and protect against infection 

with viruses and microbes [3]. Chitosan, is a 

non-food additive, it uses in poultry diets, it is 

not harmful to animal or human health; 

chitosan is a multiunit form of glucosamine, it 

makes up the lump of the external skeleton of 

aquatic organisms like shrimp and crabs [4,5]. 

Chitosan really effects on broilers' productivity 

performance, also, it acts as an antibacterial 

and antifungal agent, so it improves the health 

of the small intestine, improves digestion and 

absorption [5, 6]. Probiotics are the other and 

most popular food additive alternative to 

antibiotics [7, 8]. It basically is a 

microorganism this microorganism must be 

one of the types of poultry' intestinal bacteria 

[8]. It provide nutrients, aid in digestion, and 

constrain harmful bacteria [9]. Some reports 

showed that many aids could be gained by 

adding chitosan and probiotics to the diets of 

broilers. [10] The addition of chitosan to the 

diet of broilers was no significant differences 

in the relative weight of the main cuttings. Qiu 

et al. indicated that the addition of probiotics 

positively affected on the carcass 

characteristics [11]. In addition, Al-Salihi 

indicated that the addition of probiotics to the 

diets of broiler has a significant difference in 

the percentage of carcass refining but there was 

no significant differences in the relative weight 

of the main cuttings [7]. In addition, [12] found 

that adding chitosan to the diets of broilers 

showed no significant differences in the 

relative weight of the main cuttings. 

Materials and methods 
 A total of 144 Ross 308 unsexed broiler 

chicks Kosar hatcheries provided a regular 

weight of 43 grams at one day of age. The 

chicks were randomly assigned to 6 treatment 

groups, in 3 replicates (8 per group). The first 

treatment involved no additives (control 

treatment), the second treatment included 1 

g/kg of probiotic, the third treatment  included 

0.5 g/kg of chitosan, the fourth treatment  

included 1 g/kg of chitosan, the fifth treatment  

included 0.5 g/kg of chitosan plus 1 g/kg of 

probiotic, and the sixth treatment  included 1 

g/kg of chitosan plus 1 g/kg of probiotic. 

Chicks were raised in separate wire cages for 

35 days on a floor that was covering by 

sawdust 3–5 cm thick. The food (in the form of 

powder) was provided to the chicks and water 

was provided for chicks’ ad libitum 

consumption. Two birds were taken from each 

treatment at the end of the trial to calculating 

the percentage of carcass. The live birds were 

considered individually by a sensitive digital 

scale, before the birds were slaughtered in 

Kosar's typical abattoir. The head, feathers and  

the legs were removed, and before the edible 

internal organs (heart, gizzard and liver) were 

separated. The other interior organs were also 

separated. The carcass was pondered 

individually to calculate the percentage of 

carcass without the eaten internal organs. The 

results was calculated according to the equation 

indicated by Becker et al. (1979) ;               

The percentage of carcass% = Carcass 

tare weight (g) / Live body weight (g)  

*100                                 

The relative weight of the carcass parts 

= Carcass cut weight (g) / Carcass weight (g)  

* 100  

The relative weight of the eaten viscera= The 

organ’s weight  ( g) / Live body weight 

(g)*100 

The relative weight of the uneaten viscera=  

Viscera weight (g) / Live body weight (g)*100 

 The relative weight of abdomen fat= Fat 

weight (g)/ Carcass weight (g) *100 

Chitosan was imported from China, and it is a 

white (starch-like) substance.  The German-

origin Miaclost probiotic was obtained from 

Kosar firm.  

The relative weight of visceral fat= Fat weight 

(g)/ Carcass weight (g)  *100                            
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These performances were calculated according 

to the method of [13]. 

mode of action of chitosan 

Protects the gastric mucosa and 

enhances the activity of the enzyme pepsin, 

This is due to the nature of the membrane 

consisting of glycoprotein the negatively 

charged residue of sialic acid with the presence 

of positively charged chitosan, the interaction 

between the mucosa and chitosan leads to an 

increase in mucosal strength. It increases the 

height and density of villi and improves the 

internal environment of the small intestine, 

thus increasing the absorption of forage 

materials[14[ 

mode of action of probiotic 

 . It sticks to the cells lining the 

intestines and blocks the receptors for 

pathogenic bacteria, and it can make organic 

acids such as lactic acid, which has a toxic 

effect on pathogenic microorganisms which 

leads to improving the health status of birds 

and thus increasing productivity [15] 

Results 

The percentage of carcass %:  
We note from table (2) that there was a 

significant superiority (P≤ 0.05) between T3 

and T2 only, the treatment T3 was superior with 
T2, the highest percentage of carcass in this 

treatment, it was (75.11), there was no 

significantly differences among other 

treatments. This study agrees with [7]. 

The relative weight of the carcass parts: 
We note from table (3) that there were no 

significant differences (P≤ 0.05) in the relative 

weight of the carcass main parts (breast, 

drumsticks and thighs) but the highest relative 

weight of breast, drumsticks and thighs was the 

third treatment T3. We note from table (4) that 

there were no significant differences (P≤ 0.05) 

in the relative weight of the carcass secondary 

part ( head neck, wings and back). This study 

agrees with [16]. 

The relative weight of the eaten viscera:  
We note from table (5) that the treatment T5 

significantly differences (P≤ 0.05) with the 

treatment T6 but there were no significantly 

differences among other treatments regarding 

to the relative weight of the heart. Regarding to 

the relative weight of the gizzard, the treatment 

T3 significantly differences (P≤ 0.05) with the 

treatments T2 and T6.  Also, the treatment T4 

significantly differences (P≤ 0.05) with the 

other treatments that regarding to the relative 

weight of the liver. This study agrees with [12]. 

The relative weight of the uneaten viscera: 
We note from table (6) that there were no 

significant differences (P≤ 0.05) in the relative 

weight of the abdomen fat and visceral fat, but 

the treatment T5 significantly differences (P≤ 

0.05) with the other treatments regarding to the 

uneaten viscera. This study agrees with [17]. 

Table 1: Diets used in the experiment and the calculated 

chemical composition (kg). 

Components 

(%) 

Starterdiet  

(1-11 day) 

Growthdiet  

(12-21 day) 

Finisherdiet 

(22-42 day) 

Wheat    377.25 327.25 588.85 

Bran    100    100    100 

Soya bean 

meal 
   320 272 165 

Yellow 

Maize 
150 200 100 

Vegetarian 

Oil 
10 10 10 

Premix 10 8 -- 

Methionine 1.3 0.25 1 

Lysine 1 1.2 2 

Choline 1 1 0.5 

Threonine 0.5 1.2 0.8 

Enzyme -- 0.5 0.5 

Anti-

coccidiosis 
1 0.5 0.25 

Toxbond 

fort 
-- 1 1 

Genex -- -- 0.5 

Limestone 18.25 17 -- 

Calcium 8 -- -- 

Salt 1.6 -- -- 

Between 

finisher 
-- -- 7 

Crude 

protein 
   22% 21% 20% 

M.E.   3000                                                   3100  3175 

Energy:protein   1:15000           1:14761           1: 15875                       
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Table 3: The effect of adding chitosan and probiotic to 

broiler diets on the relative weight of the main carcass parts 

Treatment Breast% Drumsticks% Thighs% 

T1 
37.01       

±0.17 a 
12.68       ±0.27 

a 

13.38       

±0.32 a 

T2 
37.21       

±0.29 a 

12.62       ±0.12 

a 

13.08       

±0.48 a 

T3 
38.05       

±0.75 a 

12.82       ±0.48 

a 

13.73       

±0.51 a 

T4 
37.91       

±0.07 a 

12.26       ±0.01 

a 

12.65       

±0.05 a 

T5 
37.43       

±0.73 a 

12.01       ±0.39 

a 

13.11       

±0.74 a 

T6 
37.33 ± 

0.79 a       
12.64    ±0.11 a      

12.96  

±0.18 a 

The different letters within the same column indicates that 

there is a significant difference between the treatments at 

the level of significance p>0.05, values were Mean ± 

standard error. 

Table 4: The effect of adding chitosan and probiotic to 

broiler diets on the relative weight of the secondry carcass 

parts 

Treatment Head-neck% Wings% Back% 

T1 
3.89     ±0.11 

a 
9.81    ±0.27 

a 

21.25    

±0.59 a 

T2 
4.6        

±0.24 a 

9.69    ±0.27 

a 

21.35   

±1.27 a 

T3 
4.33     ±0.24 

a 

10.1     ±0.39 

a 

21.94  ±0.95 

a 

T4 
4.58     ±0.09 

a 

9.99     ±0.19 

a 

21.65  ±0.08 

a 

T5 
4.83      

±0.37 a 

10.11  ±0.14 

a 

21.35  ±0.13 

a 

T6 
4.41    ±0.16 

a 

10.3    ±0.15 

a 

21.91   

±0.59 a 

The different letters within the same column indicates that 

there is a significant difference between the treatments at 

the level of significance p>0.05, values were Mean ± 

standard error. 

Table 5: The effect of adding chitosan and  probiotic to 

broiler diets on the relative weight of the eaten viscera 

Treatment Heart Gizzard Liver 

T1 
0.02    

±0.02 ab 
1.14    

±0.05 b  

2.28    

±0.07 b 

T2 
0.55     

±0.04 ab 

1.17     

±0.07 b 

2.12    

±0.02 c 

T3 
0.61     

±0.03 ab 

1.32    

±0.12 a 

2.28    

±0.14 b 

T4 
0.55     

±0.02 ab 

1.2      

±0.07 ab 

2.41     

±0.12 a 

T5 
0.62             

±0.03 a 

1.2      

±0.02 ab 

2.28    

±0.06 b 

T6 
0.51   

±0.02 b 

1.03        

±0.02 c 

2.28        

±0.13 b 

The different letters within the same column indicates that 

there is a significant difference between the treatments at 

the level of significance p>0.05, values were Mean ± 

standard error. 

Table 6: The effect of adding chitosan and  probiotic to 

broiler diets on the relative weight of the uneaten viscera 

Treatment 
Abdominal 

fat  
Viscera fat  

Uneaten 

viscera  

T1 
1.04 ±0.16 

a 

0.18 

±0.02a 
6.24 ±0.19a 

T2 
0.88 ±0.20 

a 

0.11 

±0.03a 
6.17 ±0.46a 

T3 
0.64 ±0.07 

a 

0.13 

±0.01a 
6.21±0.65a 

T4 
0.53 ±0.06 

a 
0.1 ±0.01a 6.21 ±0.28 a 

T5 
0.78 ±0.02 

a 

0.16 

±0.01a 
6.27 ±0.28a 

T6 
0.77±0.03 

a 

0.15±0.03 

a 
6.19±0.56 a 

The different letters within the same column indicates 

that there is a significant difference between the 

treatments at the level of significance p>0.05, values 

were Mean ± standard error. 

discussion 

The significant superiority that appeared in 

table (2) may be due to the increased utilization 

of protein by increasing the secretion of the 

enzyme trypsin in the stomach and thus 

increasing the utilization of amino acids [16]. 

The reason for the results in the table (3) and 

the table (4) may be due to that chitosan works 

to reduce the digestion of fats in the diet. 

chitosan increases the viscosity of dry organic 

matter that must be digested, as well as binds 

fats, preventing them from digestion and 

absorption in the intestine. and this effect leads 

to a reduction in fat deposition in the parts 

[12].According to the table (5) The reason for 

obtaining this result may be due to the increase 

Table 2: The effect of adding chitosan and probiotic to 

broiler diets on the percentage of carcass% 

Treatment 
live weight 

(g) 

Carcass 

weight(g) 

Percentage of 

carcass% 

T1 
2112.5 

±37.52 c 
1552.68   

±11.30 c 

73. 5      

±1.50 ab 

T2 
2322.5 

±59.91 ab 

1677.07    

±13.44 b 

72.21       

±1.77 b 

T3 
2266.66 

±51.28 abc 

1702.48     

±17.57 ab 

75.11       

±1.03 a 

T4 
2245.83 

±37.20b c 

1648.43 

±13.45 ab 

73.4       

±5.36 ab 

T5 
2417.08 

±63.25 a 

1786.22     

±18.04 a 

73.9       

±1.63 ab 

T6 
2238.33± 

28.9b c 

1643.82± 

13.22 ab  

73.44           ±  

0.76 ab   

The different letters within the same column indicates 

that there is a significant difference between the 

treatments at the level of significance p>0.05, values 

were Mean ± standard error. 
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in the size of the liver as a result of the increase 

in immunity due to the use of chitosan, which 

increased the size of the liver within the normal 

limits, and this increase in weight may be due 

to the increase in the fat content in the liver, as 

for the weight of the heart and gizzard it may 

be due to chitosan, as it is known to increase 

weight in general, which positively affects the 

weight of the internal organs [12]. The results 

of the table (6)  due to the fact that chitosan 

works to reduce the digestion and absorption of 

fats by binding to fat molecules and converting 

them into high-viscosity compounds, which 

leads to impeding the digestion of these fats, 

and therefore they are excreted outside the 

body, which leads to a decrease in body fat 

[18]. 

Conclusion 

The addition of chitosan and probiotics to the 

diets of broilers caused a significantly (P<0.05) 

favorable effect. This effect is demonstrated by 

increased carcass traits. In my opinion T3 and 

T5 achieved the best result. 

Acknowledgments 

 This study was conducted at animal 

production farms at Kosar Agricultural 

Research Company in Arbil. Great thanks to 

the staff in these Feld for providing the 

equipment, requirements, and facilities. 

References 
[1]  Windhorst H W. Changes in poultry production and 

trade worldwide. World's Poultry Sci. J. 2013: 62: 

585-602. 

[2]  Al-Bazy F I, Abdulateef S M, and Sulimn B F. 

Impact of feeds containing optifeed,® vêo® 

premium, and oleobiotec® on the lipid peroxidation 

of male broilers under heat stress. J. of Life Science 

and Applied Research. 2022: 3:25-31. 

[3] Kareem B S, and Al-Dalawi R H.. Effect of adding 

L., Carnitine with herbal methionine and sunflower 

seed oil on the biochemical characteristics of broiler's 

blood. J. of Kirkuk University for Agricultural 

Sciences. 2022: 13(4). 

[4] Jasim H H, and Nafea H H.. Effect of chitosan and 

antibiotic adding to corn-soybean diet on the 

productive performance of broiler chickens. Indian J. 

of Ecology. 2021:48:10-14. 

[5] Friedman M, and Juneja V K. Review of 

antimicrobial and antioxidative activities of chitosans 

in food. J. of Food Protection. 2010: 73:1737-1761. 

[6] Singla A K, and Chawla M. 2001. Chitosan: Some 

pharmaceutical and biological aspects‐an update. J. 

of Pharmacy and Pharmacology. 2001: 53:1047-

1067. 

[7] Al-Salihy S A, and Hussaini M I A N A. Effect of 

different levels of boswellia plant extract in drinking 

water (Photovoltaic Catalyst) and the bio probiotic in 

the diet on the growth characteristics, physical 

characteristics and blood biochemistry of quail bird. 

J. of Kirkuk University for Agricultural Sciences, 

2020: 11(3). 

[8] Lutful Kabir S M. The role of probiotics in the 

poultry industry. International J. of Molecular 

Sciences. 2009: 10:3531-3546. 

[9] Al-Sakr S N A, and AL-Neemi M I A. The effect of 

adding levels of the, amino acid threonine (Thr) in 

the low protein diets upon the carcass traits, Some 

physiological and bio chemical parameters of the 

broiler blood. J. of Kirkuk University for Agricultural 

Sciences.  2022:13(4). 

[10] Nuengjamnong C, and Angkanaporn K. Efficacy of 

dietary chitosan on growth performance, 

haematological parameters and gut function in 

broilers. Italian J. of Animal Science. 2018: 17:428-

435. 

[11] Qiu K, Wang X, Zhang H, Wang J, Qi G, and Wu 

S. Dietary supplementation of a new probiotic 

compound improves the growth performance and 

health of broilers by altering the composition of cecal 

microflora. Biology. 2022:  11:633. 

[12] Tufan, T., and C. Arslan . Dietary supplementation 

with chitosan oligosaccharide affects serum lipids 

and nutrient digestibility in broilers. South African J. 

of Animal Science. 2020: 50:5. 

[13] BECKER, W. A., SPENCER, J. V., MIROSH, L. 

W., & VERSTRATE, J. A. Prediction of fat and fat 

free live weight in broiler chickens using backskin 

fat, abdominal fat, and live body weight. Poultry 

Science. 1979: 58(4), 835-842.  

 [14] Ding, X.L.. Effects of Chitosan On Growth 

performance In Broiler Chickens And The 

Underlying Growth-Stimulalating Mechanism. 

Abstract . Thesis.Master 2006 Animal Nutrition and 

Feed Sci. China. http://www.globethesis  

[15] Abdulwahid S. A. Effect of adding probiotic 

(BioSB- Gold) to the dietry on some productive 

performance and carcass cut of proiler chickens. Al-

Forat  J. for Agricultural science. 2017: 744-751. 

[16] Khoobani, M., Hasheminezhad, S. H., Javandel, F., 

Nosrati, M., Seidavi, A., Kadim, I. T., Kadim and 

Tufarelli, V. Effects of dietary chicory (Chicorium 

intybus L.) and probiotic blend as natural feed 

additives on performance traits, blood biochemistry, 

and gut microbiota of broiler chickens. Antibiotics. 

2019: 9(1): 5. 

[17] Abdel-Baset Sh., Ashour E. A., El-Hack M. E. and 

El-Mekkawy M. M. Effect of different levels of 

pomegranate peel powder and probiotic 

supplementation on growth, carcass traits, blood 

http://www.globethesis/


Kirkuk University Journal for Agricultural Sciences, Vol. 14, No. 1, 2023 (75-81) 

78 
 

serum metabolites, antioxidant status and meat 

quality of broilers. Ani.Biotec. 2020:  33(4): 690-700. 

[18] Lokman, I. H., E. B. Ibitoye, M. N. M. Hezmee, Y. 

M. Goh, A. B. Z. Zuki, and A. A. Jimoh. Effects of 

chitin and chitosan from cricket and shrimp on 

growth and carcass performance of broiler chickens. 

Tropical animal health and production. 

2019:51(8)2219-2225. 

 



Kirkuk University Journal for Agricultural Sciences, Vol. 14, No. 1, 2023 (75-81) 

 

78 
 

 

 

 
 تأثير اضافة الكايتوسان والمعزز الحيوي الى علائق فروج المحم عمى صفات الذبيحة 

  2122/17/26وتاريخ قبوله  2122/17/01تاريخ استلام البحث 

  الاول للباحث ماجستير رسالة من مستل البحث . 
 

 الملخص

والمعزز الحيوي الى عميقة فروج المحم عمى صفات  chitosanمعرفة تأثير اضافة الكايتوسان الهدف من هذه الدراسة  
غير مجنسة والتي تم تجهيزها من مفاقس شركة  Ross 308فرخة من سلالة  111الذبيحة. وفي هذه التجربة تم استخدام 

غم( موزعة عمى ستة معاملات وكل معاممة بثلاث مكررات بواقع ثمانية افراخ لكل مكرر. 14كوسار وكانت بوزن ابتدائي )
م من المعزز غ1ة مع اضافة وكانت المعاملات كمايمي: المعاممة الاولى: عميقة السيطرة القياسية، والمعاممة الثانية عميقة قياسي

غم من الكايتوسان/ كغم من العمف، المعاممة الرابعة:  0,0الحيوي/كغم من العمف، والمعاممة الثالثة: عميقة قياسية مع اضافة 
غم من 0,0غم من الكايتوسان/ كغم من العمف، المعاممة الخامسة: عميقة قياسية مع اضافة 1عميقة قياسية مع اضافة 
غم من المعززالحيوي/ كغم من العمف، المعاممة السادسة: عميقة قياسية مع اضافة 1بالاضافى الى الكايتوسان/كغم من العمف 

غم من المعزز الحيوي/كغم من العمف. ظهرت فروقات معنوية        1غم من الكايتوسان/كغم من العمف بالاضافة الى 1
(p≤ 0.05في نسبة التصافي لمذبيحة وبتفوق المعاممة الثالثة بينما )  لم تظهر فروقات معنوية في الوزن النسبي لمقطعيات

الرئيسة ) الصدر، عصا الطبال، وقطعة الفخذ( وكذلك لم تظهر فروقات معنوية في الوزن النسبي لمقطعيات الثانوية ) الرقبة ، 
 (p≤ 0.05)قات معنوية الاجنحة والظهر(. اما بالنسبة للاحشاء الداخمية المأكولة ) القمب ، القانصة والكبد( فقد ظهرت فرو 

في الوزن النسبي لمقمب بتفوق المعاممة الخامسة اما في الوزن النسبي لمقانصة فقد تفوقت المعاممة الثالثة اما الوزن النسبي لمكبد 
اء فقد تفوقت المعاممة الرابعة. اما في صفة الوزن النسبي للاحشاء الداخمية غير المأكولة )دهن البطن، دهن الاحشاء والاحش

 .في الوزن النسبي للاحشاء غير المأكولة غير المأكولة( فمم تظهر فروقات معنوية
 

  .، صفاتالكايتوسان، المعزز الحيوي، فروج المحم، الذبيحة :الكممات المفتاحية

 احمد عثمان حسن قانع حسين امين الجباري  نضال عبدالغني مصطفى 
nidhal.mustafa@su.edu.krd  dr_qanaameen@uokirkuk.edu.iq  Ahmad87.othman@gmail.com  

 

 قسم الانتاج الحيواني، كلية الزراعة، جامعة كركوك، كركوك، العراق.  1،2
 .العراق ،اربيل -الدين صلاح جامعة الزراعية، الهندسة علوم كلية الحيوانية، الثروة قسم  2

mailto:nidhal.mustafa@su.edu.krd
mailto:nidhal.mustafa@su.edu.krd
mailto:dr_qanaameen@uokirkuk.edu.iq
mailto:dr_qanaameen@uokirkuk.edu.iq
mailto:Ahmad87.othman@gmail.com
mailto:Ahmad87.othman@gmail.com

