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1. Introduction 

Given the significant evolution in the global food 

consumption pattern, animal protein needs have 

increased. This pattern has been leading to intensified 

efforts to develop the poultry industry that adopts 

scientific methods and advanced technologies since 

poultry meat is an important source of animal protein. 

Therefore, numerous researchers in the field of feeding 

poultry are working hard to find advanced methods to 

obtain the highest production at the lowest possible 

costs through the increase in metabolizable energy by 

the bird (1). Researchers have thus turned to the 

introduction of natural plants in the diets of domestic 

birds, including the (Therapeutic Curcuma). The 

Curcuma is a plant belonging to the Zingiberaceae 

family and is a tropical plant that contains the 

compound curcumin, which is one of the most 

important active compounds in it. However, the plant 

cultivation areas extend from India to Indonesia, and 

turmeric is considered one of the perennial plants with 

red tuberous roots, about 28 cm long (2). Turmeric is 

characterized by active substances that have an 

antioxidant, anti-fungal, and anti-coccidial effect (3). 

Compared to commercially available antibiotics, 

turmeric is natural, non-toxic, and an ideal food 

additive commonly used in the normal diet (4, 5). 
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Abstract 

Given the significant evolution in the global food consumption pattern, animal protein needs have increased. 

This pattern has been leading to intensified efforts to develop the poultry industry that adopts scientific methods 

and advanced technologies since poultry meat is an important source of animal protein. Therefore, this study 

aimed to use different levels of therapeutic Curcuma in the diets provided to broilers and its role in production 

traits. This study was conducted at the University of Baghdad / College of Agricultural Engineering Sciences. 

This experiment used 315 unsexed Ross 308 chicks one day old. The chicks were randomly distributed into 

seven treatments, with three replicates per treatment, at a rate of 15 chicks for each replicate. The treatments 

were T1, which represents the control treatment without any addition, and T2 added 0.3% of Therapeutic 

Curcuma powder, while T3 added 0.6% of Therapeutic Curcuma powder). Moreover, T4 represents adding 0.9% 

of Therapeutic Curcuma powder, and T5 includes adding 1.2% of Therapeutic Curcuma powder. Finally, T6 was 

characterized by adding 1.5% of Therapeutic Curcuma powder, while T7 added 1.8% of Therapeutic Curcuma 

powder. The effect of using Therapeutic Curcuma powder in the above treatments showed that the use of 

Therapeutic Curcumapowder in broiler diets significantly increased (P<0.05) in the productive traits represented 

by body weight, weight gain, feed consumption, and feed conversion ratio. Moreover, it is possible to use 

Therapeutic Curcuma powder with a percentage of 0.9%, which improves the production traits.  
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Turmeric consists of 69.4% carbohydrates and 6.3% 

Protein, 5.1% fat, 3.5% minerals, and 13 moisture (6). 

Adding turmeric powder effectively enhances the 

growth of broilers (7), where the turmeric stimulates 

the digestive system of bowel activities, including 

Intestinal Lipase, Maltase, and Sucrase. In addition to 

stimulating the pancreatic enzymes, Anyloase, Lipase, 

Chemotrypsine, and Trypsin (8, 9). Moreover, using 

turmeric powder at a concentration of 10 g / kg 

increased body weight and improved feed conversion 

ratio with a decrease in the feed consumption for 

broilers (10). Therefore, this study aimed to use 

different levels of therapeutic Curcuma in the diets 

provided to broilers and its role in production traits.  

2. Materials and Methods 

The field experiment was conducted in the poultry 

field at the Department of Animal Production in 

Agricultural Engineering Sciences, University of 

Baghdad from 22-11-2020 to 3-1-2021. Three hundred 

fifteen unsexed Ross-308 chicks one day old, with an 

average initial weight of 42 g, were used in the 

experiment, brought from one of the commercial sector 

hatcheries in Abu Ghraib district. Chicks were raised 

on a bed of sawdust, they were randomly distributed 

into seven treatments in pens by three replicates per 

treatment (15 birds in each replicate), and the provision 

of water and fodder was free. The chicks were fed on a 

starter diet from one day to 10 days, containing the 

metabolizable energy 3005.3 kcal/kg feed and crude 

protein 23.0. Then, a grower diet from day 11-24 

contains the metabolizable energy of 3105.0 kcal/kg 

feed and crude protein of 21.5, and a finisher diet from 

day 25-42 contains the metabolizable energy of 3180.3 

kcal/kg feed and crude protein of 20.2 as shown in table 

1. The experiment lasted for 42 days, and the 

productive traits were measured for each week of the 

experiment, which included body weight, weight gain, 

feed consumption, and feed conversion ratio. The 

complete randomized design (CRD) was used, and a 

significant comparison was conducted between the 

averages using the Duncan Multiple Range test (1995), 

and the statistical program (SAS 2010) was used for the 

statistical analysis.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. Results and Discussion 

Table 2 showed the effect of adding different levels of 

therapeutic Curcuma on the average body weight (g) of 

broilers during the experiment weeks. No significant 

differences in body weight were recorded between the 

experimental treatments during the first, second, third, 

and fourth weeks. In contrast, the treatment T4 recorded 

Table 1. Ingredients and chemical composition (%) of the 

diets used in the experiment (1-42 days) 

 

Feed material 

Starter 

diet 

1-10 

Grower 

diet 

11-24 

Finisher 

diet 

25-42 

Crushed yellow corn 43.8 44.5 47.6 

Crushed wheat (local) 14 15.9 15 

Soybean meal 48% 32.7 29 26 

Protein Concentrate(1) 5 5 5 

Sunflower oil 2.2 3.4 4.2 

Limestone 1.1 1.1 1.1 

DCP Dicalcium Phosphate 0.7 0.6 0.6 

Salt 0.3 0.3 0.3 

Mix vitamins and minerals(2) 0.2 0.2 0.2 

Total 100 100 100 

Calculated Chemical Analysis(3) 

Crude protein (%) 23.0 21.5 20.2 

Metabolizable energy (kcal/kg feed) 3005.3 3105.7 3180.3 

Lysine (%) 1.32 1.21 1.13 

Methionine (%) 0.50 0.48 0.47 

Methionine + Cysteine (%) 0.83 0.80 0.77 

Calcium (%) 0.92 0.89 0.89 

Available phosphorous (%) 46 0.44 0.43 

 

(1) Protein Concentrate: BROCON-5 SPECIAL W, of Dutch 

origin. Each kg of it contains: 40% crude protein, 5% fat, 

2.18% fiber, 5.14% calcium, 2.65% phosphorous, 2.50% 

sodium, 3.88% chloride, 3.85% lysine, 3.70% methionine, 

4.12% methionine + cysteine, 2107 Kcal/kg 

Metabolizableenergy, 20,000 IU Vitamin A, 80,000 IU, D3 

600 mg Vitamin E, 50 mg Vitamin B1, 140 mg Vitamin B2, 

80 mg Vitamin B6, 700 mcg B12, 20 mg Folic Acid, 5 mg 

Citric Acid , 2 mg biotin, 800 mg niacin, 1 mg iron, 200 mg 

copper, 1,600 mg manganese, 1,200 mg zinc, 20 mg iodine, 5 

mg selenium, 6 mg cobalt, 33.50 mg antioxidant (BHT). 

(2) A mixture of vitamins and minerals, each kg of which 

contains: 5000 IU vitamin A, 600 IU vitamin D3, 10 mg 

vitamin E, 2 mg K3, 2 mg B1, 2 mg B2, 2 mg B6, 5 μg B12, 

10 mg C, 15 mg niacin, 500 mcg folic acid, 5 mg di-calcium 

phosphate, 40 mg zinc, 100 mcg cobalt, 150 mg niacin. 

(3) The calculated chemical composition: The chemical 

analysis of the feed materials included in the composition of 

the diet was carried out according to what was mentioned in 

the N R C (11). 
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the highest significance (P<0.05) in body weight during 

the fifth and sixth weeks of age, this treatment did not 

differ from all the additional treatments for all levels of 

Therapeutic Curcuma, but it differed significantly from 

the control treatment that recorded the lowest body 

weight at these two weeks. The experiment results 

indicated no significant differences (P<0.05) in the 

weight gain trait between the experimental treatments 

for all weeks, as shown in table 3. When calculating the 

cumulative weight gain, the fourth treatment recorded 

the highest weight gain (2597.05 g), which did not 

differ from treatments T2, T3,T5, T6, and T7, while 

treatment T1 recorded the lowest weight gain. On the 

other hand, the amount of feed consumption (Tables 4 

and 5) during the first and second weeks experiment 

did not show significant differences between the 

different experimental treatments. In contrast, at three 

weeks, there was a significant increase in the average 

feed consumption for treatment T1 compared to the 

experimental treatments T2, T3, T4, T5, and T7. 

Although a significant increase (P<0.05) was observed 

in the average feed consumption for treatment T6 in the 

fourth week of age, this treatment did not differ 

significantly from the experimental treatments T1, T2, 

T4, T5, and T7, but it differed from treatment T3. In the 

fifth week of age, treatment T7 recorded the highest 

significant increase (P<0.05) in the average feed 

consumption compared to the control treatment, which 

had the lowest average feed consumption. As for the 

rest of the experimental treatments, they did not differ 

significantly from the two treatments, the control 

treatment and treatment T7. In the sixth week of age 

and the cumulative period of 1-6 weeks, there were no 

significant differences between the experimental 

treatments in the average feed consumption. Similarly, 

it was observed from the calculation of feed conversion 

that there are no significant differences between the 

experimental treatments in the first week of the birds’ 

age. In contrast, treatment T3 recorded a significant 

improvement in the feed conversion ratio compared to 

treatments T2, T4, T5, and T6; it did not differ 

significantly from the two treatments T1 and T7 in the 

second week of age. Upon reaching the third week of 

age, which witnessed a significant improvement 

(P<0.05) in the feed conversion ratio for all the 

experimental treatments compared to the control 

treatment. Thus, treatment T3 returned to a significant 

improvement (P<0.05) in the feed conversion ratio 

compared to treatment T6, which recorded a 

deterioration in the feed conversion ratio; these two 

treatments did not differ from the rest of the 

experimental treatments. The remaining weeks of the 

experiment, represented by the fifth and sixth weeks 

and the cumulative period (1-6), did not show any 

significant differences between the experimental 

treatments in the feed conversion ratio. Gouda and 

Bhandary (12) pointed out turmeric's role in containing 

the active compounds that include Curcumin, 

Demethoxy curcumin, and Bisdemethoxy curcumin, as 

it is non-toxic and a natural antibiotic. Besides, it 

increases the growth rate and creates a healthy 

metabolism in poultry, in addition to its role as an 

antioxidant, antimicrobial and anti-inflammatory. 

Scientific references have proven its validity and 

usefulness as an alternative to antibiotics in poultry 

fields due to its wide range of biochemical activities 

and effect on growth performance and weight gain in 

addition to improving health status, metabolism, 

immune and antimicrobial action. The positive role of 

turmeric may be due to its anti-inflammatory, 

antioxidant, and antibacterial activity (6), or it may be 

due to the prebiotic-like effects of Curcumin, as 

mentioned by Niamsa and Sittiwet (13). Else, the 

improvement in weight and FCR may be due to the 

enhancement of secretion of the Amylase, Lipase, 

Trypsin, and Chymotrypsin enzymes (14). Moreover, 

Curcumin reduced harmful bacteria communities and 

inhibited their effect on various pathogenic bacteria 

(13). The improvement in growth performance due to 

turmeric added to broiler diets may be due to the 

environment and function of the digestive system in 

chickens (15). Also, Roughley and Whiting (16) 
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indicated that the effects shown by turmeric might be 

due to its containing curcuminoids (5-3% in turmeric 

powder), bisdemethoxycurcumin, and dimethoxy 

curcumin, which are the main active compounds in 

turmeric. These compounds showed a wide range of 

biological activities, including antioxidant, 

antibacterial, anti-fungal, antiparasitic, antiviral, anti-

coccidial, and anti-inflammatory, promoting digestion  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

and absorption and having protective effects against 

toxins and coccidiosis (17-19). Al-Sultan (20) showed 

that turmeric improves liver and bile functions by 

increasing bile secretion, protecting the stomach from 

ulcers, and reducing liver toxins. These improvements 

can enhance digestion, metabolism, and nutrient 

consumption for growth by stimulating protein 

synthesis through the enzymatic system.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2. Effect of adding different levels of Therapeutic Curcuma to the diet on body weight (g/bird) (mean ± standard error) for broilers 

from one day to 6 weeks old 

 

Treatments ** 
Average body weight (g) for weeks 

First Second Third Fourth Fifth Sixth 

T1 8.83 ±152.20 6.69±444.33 33.50±861.97 43.52±1401.73 50.11±2005.63 26.93±2499.97b 

T2 1.33± 157.40 4.41±438.97 18.09±906.93 16.17±1446.73 16.86±2056.30 5.10±2540.10ab 

T3 4.26± 154.20 17.05±450.87 36.23±891.07 46.12±1438.97 77.41±2048.87 29.99±2582.50ab 

T4 2.66±158.63 16.52±451.17 37.62±913.73 38.00±1468.50 38.98±2122.97 28.78±2637.53a 

T5 7.96±150.96 20.52±439.43 26.23±892.07 35.05±1439.97 46.12±2071.63 48.28±2570.63ab 

T6 5.85±158.30 22.79±437.07 17.70±888.63 31.69±1425.97 40.80±2031.33 40.87±2551.20ab 

T7 1.45±160.96 9.58±463.10 26.60±915.07 26.76±1459.00 30.84±2080.33 18.19±2569.87ab 

Significant level N.S. N.S. N.S. N.S. N.S. * 

 

*Different letters indicate a significant difference at the level of (P<0.05), N.S. There is no significant difference 

** Treatments: T1 is a control treatment free of any addition, T2, T3, T4, T5, T6, T7 adding different levels of turmeric 0.3, 0.6, 0.9, 1.2, 

1.5, 1.8%, respectively 

Table 3. The effect of adding different levels of Therapeutic Curcuma to the diet on the average weight gain (g/bird) (mean±standard 

error) for broilers from one day to 6 weeks of age 

 

Treatments ** 

Average body weight (g) for weeks Cumulative 

weight gain for 

weeks (1-6) 
First Second Third Fourth Fifth Sixth 

T1 8.83±109.97 5.22±292.13 27.56±417.64 13.60±539.76 14.25±603.90 28.62±494.33 26.92±2457.73b 

T2 1.33±116.10 3.17±281.57 16.96±467.96 2.05±539.80 26.25±609.57 11.78±483.80 5.10±2499.62ab 

T3 4.26±115.17 12.87±296.67 20.97±440.20 12.75±547.90 33.68±609.90 49.74±533.63 29.99±2542.02ab 

T4 2.66±118.77 13.90±292.53 21.25±462.56 0.62±554.77 11.42±654.47 10.23±514.56 28.78±2597.05a 

T5 0.95±111.00 15.38±288.63 10.08±452.64 17.03±547.90 14.26±631.66 16.74±499.00 48.28±2530.15ab 

T6 5.85±118.44 19.14±278.77 9.41±451.56 16.67±537.34 9.25±605.36 22.05±519.87 40.87±2510.72ab 

T7 1.45±119.86 9.96±302.14 17.14±451.97 0.86±543.93 34.07±621.33 17.51±489.54 18.19±2529.39ab 

Significant level N.S. N.S. N.S. N.S. N.S. N.S. * 

 

*Different letters indicate a significant difference at the level of (P<0.05), N.S. There is no significant difference 

** Treatments: T1 is a control treatment free of any addition, T2, T3, T4, T5, T6, T7 adding different levels of turmeric 0.3, 0.6, 0.9, 1.2, 

1.5, 1.8%, respectively 
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