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1. Introduction 

The poultry industry is one of the main pillars of the 

economies of many countries because of its 

advantages, which include a rapid turnover of capital 

and a significant contribution to limiting consumers' 

food needs and thus contribute to achieving national 

food security and can be highly relied upon in 

providing job opportunities. Therefore, many 

countries and companies developed the poultry 

industry, but this great development was accompanied 

by many problems, including increased sensitivity to 

heat stress, decreased immunity and increased poultry 

disease (1).                                   

Two decades ago, the trend began to prevent the use 

of antibiotics in poultry feed and to use non-traditional 

methods to raise the efficiency of the immune system 

and reduce the incidence of diseases, especially viral 

ones, and improve poultry products without the need to 

use materials that accumulate in bird products and pass 

on to the final consumer (2). The use of organic acids 

as food additives created an acidic environment in the 

digestive tract system by lowering the pH in the 

intestinal tract, which prevented the development of 

pathogens and microorganisms and increased the 

activity of digestive enzymes as well as increasing the 

absorption of mineral elements, especially zinc, iron, 
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Abstract 

This experiment was conducted in the poultry field of the College of Agriculture, University of Diyala, and the 

Biochemistry Laboratory in the Department of Animal Production to show the effect of using tartaric and 

salicylic acids on the chemical composition of eggs produced by Lohman chickens raised at high temperatures, 

in which 210 laying hens of brown Lohman strain were used. Sixty weeks were divided into seven treatments: 

T1, the control treatment, T2 and T3, in which 0.2% of tartaric and salicylic acid were added to drinking water, 

respectively, and T4 added to it a mixture of organic acids at a rate of 0.4% to the drinking water, and treatments 

T5 and T6 were added. It contained 0.2% of tartaric and salicylic acid to the ration, respectively, and T7 was 

added to the ration of 0.4% of the two organic acids to the diet formulation. At the age of 75 weeks, eggs were 

taken randomly from the treatments and at a rate of 5 eggs/treatment to know the effect of the treatments on the 

chemical composition of the eggs produced, and the results of the statistical analysis showed It is proved in 

Appendix 1 that there was no significant effect (P≥0.05) of the different treatments on the studied traits, which 

included the percentage of moisture, protein, fat, carbohydrates and ash in each of the whites and yolks. The 

present study showed that adding tartaric and salicylic acids to water and feed did not significantly affect the 

quality of eggs produced from Lohman chickens.  
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calcium and phosphorous, as well as increasing the 

efficiency of protein digestion and the efficiency of 

utilizing amino acids (3, 4). Recent studies have shown 

that using organic acids in poultry diets leads to 

improved egg production, improved growth rate, food 

conversion efficiency, reduced mortality and increased 

Volumetric criterion for antibodies against viral 

diseases, especially Newcastle, cumbura and bronchitis 

Aerobic (5).  

Tartaric acid is an organic acid produced in the body as 

an intermediate in the stress cycle. It is an odourless white 

crystalline solid with a pungent taste and contributes to the 

distinctive flavours of some fruits. Tartaric acid is 

naturally present in some plants, including tamarind, 

bananas, and grapes. Users are related to the basic 

properties of chickpea tartaric with its salts that have a 

variety of uses; these uses include as a pH control agent 

and as a preservative (6). Another effect is antipyretic and 

to avoid clots that cause heart attacks, as effected by blood 

thinners. Recent studies also found that aspirin can be 

used to prevent colon cancers. It also improves the inner 

lining of blood vessels and lowers blood pressure (7); in a 

study conducted by Fathi and Haydari (8), it was found 

that the addition of 80 mg of aspirin/kg of feed improved 

the productive performance of broiler chicks compared to 

the control treatment when reared during the spawning 

season. The addition of aspirin improved the efficiency of 

food conversion in broilers, and Balog, Huff (9) found 

that aspirin has a positive role in lowering blood viscosity, 

expanding peripheral blood vessels and increasing water 

drinking, thus reducing body temperature and relieving 

heat stress, which leads to increasing feed intake and 

improving production performance.  

Therefore, this study aims to demonstrate the effect of 

using tartaric and salicylic acids on the chemical 

composition of eggs produced by Lohmann chickens 

raised at high temperatures.  

2. Materials and Methods 

2.1. Study Design 

This experiment was conducted in the poultry field of 

the College of Agriculture and the Biochemistry 

Laboratory in the Department of Animal Production, in 

which 210 laying hens of the Lohmann Brown strain 

were used, aged 60 weeks at the beginning of the 

experiment, and 75 weeks old when collecting samples, 

and weighing 1800 g to show the effect of adding acid 

Tartaric acid and salicylic acid in water and feed on the 

chemical composition of the eggs produced, the 

chickens were divided into seven treatments according 

to table 1.  

 

 

 

 

 

 

 

2.2. Diet Preparation Conditions 

The supplementation treatments were prepared every 

two weeks in order to maintain the effectiveness of the 

added organic acids during this period and to ensure 

that the fats added to the diet would not go rancid due 

to the high temperatures. The required homogeneity 

was then mixed with this quantity with the rest of the 

feed until reaching the required homogeneity between 

the feed particles. As for adding acids to water, these 

acids were mixed manually in small amounts and then 

gradually increased to obtain the required homogeneity 

between water and acid. Mixing weekly, and after the 

mixing was completed, it was filled with sealed plastic 

containers, each marked according to the transactions 

to which it belongs, and the pots were closed carefully. 

Tartaric and salicylic acids were obtained from one of 

the scientific offices in Baghdad, which is of English 

origin, with a concentration of 99.5% for both acids. 

The acids were in powder soluble form. 

2.3. Chemical Analysis of Eggs   

At the end of the experiment, samples of eggs were 

taken at a rate of 5 eggs for each treatment group, the 

Table 1. Treatment groups 

 

Group Treatment 

T1 control transaction 

T2 A basal diet with 0.2% of tartaric acid in water 

T3 A basal diet with 0.2% salicylic acid in water 

T4 
A basal diet with a mixture of two organic acids, 

at a rate of 0.4%, was added with water 

T5 A basal diet with 0.2% of tartaric acid in the feed 

T6 
A basal diet with 0.2% salicylic acid was added to the 

feed 

T7 
A basal diet with a mixture of two organic acids 

added 0.4% in the feed 
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chemical composition of each of the yolk and white 

was measured separately after separating the yolk from 

the white to conduct the following chemical tests.        

2.3.1. Determination of the Percentage of Dry 

Matter 

The percentage of dry matter was estimated according 

to what was stated in AOAC (10), where 5 g of eggs 

were placed in an earthenware jar of a predetermined 

weight. Percentage of solid matter. 

2.3.2. Estimation of the Percentage of Ash (Ash(  

After knowing the weight of the dry matter above, the 

ceramic jars containing the dry model were placed in 

the incinerator at a temperature of 550 °C for six hours. 

After cooling, they were weighed according to the 

percentage of ash (10).                           

2.3.3. Protein Estimation                                                                               

The protein percentage was estimated by the Kjeldahl 

method (10) by taking 2 g of eggs and placing them in 

a digestion tube with the addition of 0.5 g of the Cuso4 

cofactor, then 20 ml of concentrated sulfuric acid at a 

rate of 98%, and the digestion tubes were placed on the 

heater to digest the sample, and the product was 

distilled Ammonia gas was received in 20 ml of 2% 

boric acid solution, then the samples were flushed with 

0.1N hydrochloric acid, and the protein percentage was 

estimated according to the following equations:                     

N = (HCL sample – HCL blank) * 0.1 * 0.014 / 2 P = 

N * 6.25 

2.3.4. Lipid Estimation 

The lipid percentage was estimated according to 

AOAC (10) by weighing 2 g of egg yolk in a bowl, 

adding 50 ml of chloroform: methanol (1:1) mixture, 

and after mixing well on a magnetic mixer for an hour, 

filtering the mixture, evaporating the filtrate, and 

recording the weight Remaining fat only as a 

percentage. 

2.3.5. Carbohydrates Estimation  

The carbohydrate percentage was calculated as 

follows:  

Carbohydrates % = 100 – (% moisture +% 

protein+%fat + % ash) 

2.4. Statistical Analysis 

It was conducted by applying the complete 

random design (CRD) to study the effect of the 

studied treatments on the different traits using 

the ready-made statistical program (11) and 

tested the significant differences between the 

means using Duncan (12) multilevel test at the 

level (0.05) according to the following 

mathematical model: 

Ƴ¡j =µ + ŧ¡ + Ƹ¡j 

Ƴ¡j = observational value of the studied trait 

µ= general mean 

ŧ¡ = effect of treatment i=1, 2, 3, 4, 5, 6, 7. 

Ƹ¡j = experimental error usually and independently 

distributed with a mean of zero and a variance of ℮σ^2. 

3. Results and Discussion 

Figure 1 shows the effect of adding tartaric and 

salicylic acids in water and feeding on the moisture 

content of the egg. It is noted from the figure that 

there was no significant effect (P≥0.05) for the 

different treatments on the moisture content of the 

egg, as the moisture percentage in the egg was 

85.52' 86.37' 86.83' 86.16' 86.39' 85.81 and 86.31 % 

in the two control treatments and the treatments of 

adding the two acids in the feed and water 

respectively, and there was no significant effect of 

the addition on the moisture content in the yolk as 

shown in figure 1. 

 

 

 

 

 

 

 

 

 

 

  

 

 

Figure 1. Effect of adding tartaric and salicylic acids to water 

and fodder on the moisture content of white and yolk 
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It is also noted from figure 2 that there was no 

significant effect (P≥0.05) of adding tartaric 

and salicylic acids in water and feed on the 

protein percentage in the white and yolk, as the 

percentage of protein in the yolk was 12.17, 

11.50, 10.89, 11.86, 11.27, 12.03 and 11.98 The 

percentage of protein in the yolk was 16.52, 

16.45, 15.86, 16.16, 16.37, 16.49 and 16.32% in 

the control and T2 - T7 treatments, 

respectively. 

The two traits of fats and carbohydrates took the same 

path as the previous traits, as there was no significant 

effect (P≥0.05) of adding tartaric and salicylic acids in 

water and forage on the two traits, as shown in figures 3 

and 4 

Also, the treatments of adding tartaric and 

salicylic acids in water and forage did not have 

a significant (P≥0.05) effect on the percentage 

of ash in whites and yolks, as noted in figure 

5. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A study by Hidalgo, Rossi (13) showed slight 

differences in protein and saturated fatty acid 

concentrations, but these changes were minimal when 

they were regular eggs, and no significant differences 

were found in the composition of unsaturated fatty 

acids. Bölükbaşi, Erhan (14) showed that No effects on 

the total cholesterol content of eggs occurred when 

layer diets were supplemented with aromatic herb oils 

(thyme, sage or rosemary). While the qualitative results 

of egg characteristics in the feeding of laying hens with 

the addition of organic acids (tartaric and salicylic) had 

a significant effect on their improvement (15). The 

present study showed that adding tartaric and salicylic 

acids to water and feed did not significantly affect the 

quality of eggs produced from Lohman chickens. 
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Figure 2. Effect of adding tartaric and salicylic acids to water 

and feeding on the protein content in white and yolk 

 

Figure 3. Effect of adding tartaric and salicylic acids to water 

and feed on the percentage of fat in the white and yolk 

 

Figure 4. Effect of adding tartaric and salicylic acids in water 

and feed on the percentage of carbohydrates in the white and 

yolk 

 

Figure 5. Effect of adding tartaric and salicylic acids to water 

and feed on the percentage of ash in whites and yolks 
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