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ABSTRACT  

         This study was conducted to evaluate  the responses of  quail strains to acetic acid and lactic 

acid  supplementation on  some productive  and physiological parameters . 126 quail (1 day old) 

divided 63 birds  from brown strain and 63 bird from black  strain were used in the study. The bird 

were divided into 3 groups 42 birds /group, 3 replicates 14 birds/replicate), The 1
st
 group (control) 

was reared on standard ration , the 2
nd

 group was reared on standard ration supplemented with 2.5 

mg acetic acid / kg ratio and  the 3
rd

  group was reared on standard ration supplemented with 2.5 mg 

lactic acid / kg ratio  . the treatment continued for 6 weeks. The results showed that T2 and T3 (P 

<0.05) were superior to the T1 in live body weight at the age of 1 week and 5 weeks, the weight gain 

and feed consumption were improved from the T2 food conversion factor and T3. The results 

showed  in the weight of the carcass at age 6 weeks in favor of T2 and T3 superior to T1, as well as 

weights of the back, thigh and chest. The dressing percentage has exceeded T2 and T1 compared 

with T3 (P <0.05), which gave a lower percentage of them and gave the brown strain higher 

percentage of the black strain and the addition of organic acids improved the weight of the parts of 

liver and gizzard compared with T1. The blood  parameters were significantly higher for P <0.05 in 

RBC(Red blood), PCV(Packed cell volume), HB(Hemoglobin) and MCH(Mean corpuscular 

Hemoglobin) for the first treatment, while T1 and T2 were higher than T3 in MCV(Mean 

corpuscular volume) and MCH and the black strains scored higher than brown in RBC, PCV, HB 

and MHC. (P <0.05) T1 and T2 on T3 in serum blood glucose and triglycerides.  
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خلاصةال  

اجزَج هذٓ  اىذراست ىَؼزفت ٍذي اسخجابت هجِ اىسَاُ لإظافاث الاحَاض اىؼعىَت اىخيُل واىلامخُل وحاثُزها   فٍ بؼط 

ٍِ اىسلاىت  16غائز ٍِ اىسلاىت اىبُْت و 16غائز سَاُ بؼَز َىً واحذ بىاقغ  621اىصفاث الاّخاجُت  واىصفاث اىفسيجُت، اسخخذً 

دوُ  T1/ ٍنزر, اىَؼاٍيت  الاوىً ٍؼاٍيت اىسُطزة  62ٍنزراث  6غائز ىنو ٍجَىػت و 22جاٍُغ اىسىداء قسَج اىً ثلاثت ٍ

ٍيغٌ حاٍط اىلامخُل /مغٌ ػيف . اظهزث 2,2اظافت  T3ٍيغٌ حاٍط اىخيُل/مغٌ ػيف و2,2اظافت  T2اظافت واىَؼاٍيت اىثاُّت 

اسابُغ واىشَادة اىىسُّت واسخهلاك  2فٍ وسُ اىجسٌ اىحٍ ػْذ ػَز اسبىع و  T1(ػيً P<0.05) T3و ,T2اىْخائج حفىق ٍؼاٍيت 

وىٌ َلاحع اٌ اخخلافاث ٍؼْىَت ىهجِ اىسَاُ ىيصفاث الاّخاجُت ػْذ  T3و  T2اىؼيف وحسْج ٍِ ٍؼاٍو اىخحىَو اىغذائٍ ىصاىح 

( فٍ وسُ اىذبُحت ػْذ ػَز P<0.05ؼْىٌ )اسابُغ فقػ سجو اىهجُِ الاسىد اسخهلاك ػيف امثز ٍِ اىبٍْ وىىحع ححسِ ٍ 2ػَز 

ومذىل اوساُ اىظهز واىفخذ واىصذر وىٌ حظهز اٌ فزوقاث ٍؼْىَت بُِ اىهجُِ اىبٍْ  T1ٍخفىقت ػيً  T3و T2اسابُغ ىصاىح  1

 ( اىخٍ اػطج ّسبت حصافٍ اقو ٍْهَا واػطP<0.05ً) T3ػيً  T1و  T2والاسىد ىهذٓ اىصفاث، اٍا ّسبت اىخصافٍ فقذ حفىقج 

هجُِ اىبٍْ ّسبت حصافٍ اػيً ٍِ اىهجُِ الاسىد واُ اظافت الاحَاض اىؼعىَت حسْج ٍِ وسُ الاجشاء اىَامىىت اىنبذ واىقاّصت 

 RBC( فٍ خلاَا اىذً اىحَز P<0.05ٍقارّت ٍغ ٍؼاٍيت اىسُطزة . اٍا صفاث اىذً ماُ لاظافت الاحَاض حاثُزا ٍؼْىَا )
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ّسبت  T2و T1ىيَؼاٍيت الاوىً بَُْا اػطج  MCHبُِ اىذً و ٍؼذه هَُىغيىبُِ اىذًهَُىغيىHBخلاَا اىذً اىَزصىصت وPCVو

بَُْا اػطً  MHCو  HBو PCVو RBCوسجو اىهجُِ الاسىد ّسبت اػيً ٍِ اىبٍْ  فٍ  MCHو MCVفٍ  T3اػيً ٍِ 

ػيً  T2 و T1( P<0.05، وسجيج صفاث اىذً اىنَُىحُىَت حفىق ) MCHCو  MCHاىهجُِ اىبٍْ قَُت اػيً ٍِ الاسىد فٍ 

T3  ًفٍ ّسبت ميىمىس اىذً واىنيسُزَذاث اىثلاثُت  وىٌ َظهز اٌ فزوقاث ٍؼْىَت بُِ اىهجُُِْ الاسىد واىبٍْ ىصفاث اىذ

 اىنَُىحُىَت.

 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

 كلوات هفتاحٍة : احواض عضىٌة ، السواى ، اًتاجٍة وفسلجٍة.

 

 

 

 

INTRODUCTION 

      Recently, non-antibiotic alternatives have 

been proposed as stimulants for growth and 

have been used to feed poultry because of 

concerns about their effects on human and 

animal safety at the same time. These are the 

alternatives, such as Propagate, Propecia, 

Grass Products and Organic Acids Islam (9). 

Organic acids are the best alternative to 

growth catalysts due to the effect of these 

acids on harmful bacteria. When these acids 

are added to poultry diets, they reduce the pH 

of these diets and thus reduce the pH Which in 

turn prevents or stops the growth of harmful 

bacteria Anonymous(4). Organic acids have 

enhanced protein and digestible energy by 

reducing microbial competition with nutrient 

host, self-nitrogen loss, ammonia production, 

Other microbes that inhibit metabolism Islam 

(8). And that the residues of antibiotics in 

animal products such as meat and eggs 

consumed by the consumer lead to negative 

effects on human health and safety, as well as 

most of the antibiotics working to kill bacteria, 

both satisfactory and beneficial, where he 

kemin (12) that the presence of antifungal and 

yeast Minimize the amount of microflora in 

the intestines that compete with pathogenic 

bacteria and thus act to disrupt microbial 

environment in the intestines. And the 

emergence of some sensitive diseases for 

people who eat animal products that have been 

added to their diet Jin(11). These reasons 

prompted specialists  to seek alternative ways 

to use antibiotics, such as the use of bio 

stimulation, or the use of organic acids as 

growth stimulants and health promoters. 

Therefore, this study came to investigate the 

effect of adding some organic and lactic acids 

to quail diets in some of the production and 

physiological characteristics of the quail 

(brown and black). 

 

MATERIALS AND METHODS  

       The study was conducted in the poultry 

fields of the Agriculture and Forestry college / 

Department of Animal Production of the 

University of Mosul for the period from 

25/1/2018 until 1/3/2018 for 6 weeks, during 

which he studied the effect of adding different 

levels of organic acids (Lactic and acetic) And 

the physiology of the quail bird used 126 quail 

bired (1 day old) divided 63 bird  from brown 

strain and 63 bird from black  strain were used 

in the study. The bird were divided in to 3 

groups (42 birds /group) 3 replicates 14 

birds/replicate), The 1
st
 group (control) was 

reared on standard ration , the 2
nd

 group was 

reared on standard ration supplemented with 

2.5 mg acetic acid / kg ratio and The 3
rd

  group 

was reared on standard ration supplemented 

with 2.5 mg lactic acid / kg ratio and feed the 

birds on a ration N.R.C (17), table 1. All birds 

were placed in wooden cages (50 x 50 x 50 

cm). The following traits have been studied: 

body weight (gm), food conversion efficiency 

(gm feed), dressing percentage and weight 

chest, back, thigh, and  (gazzard , liver and 

hard) and number of red blood cells and blood 

cells Concentration of HP, MCV, 

hemoglobin,hemoglobin.concentration, 

glucose, triglycerides , total protein, albumin, 

globulin and  globulin / albumin 
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Table (1) The components of the ration  used in the study. 

Ingredients  Growth ration % Productive ration % 

Yellow corn 50 40 

Wheat 21 ـــــ 

Proteins Center 15 10 

Soybean Meal 31 22 

Sun flower oil 3 2 

Calcium 0.9 4.5 

Salt 0.1 0.5 

Total 100 100 

Protein Ratio 23.89 20.4 

Calculated energy kcal / 

kg 

2971 2843 

Computed based on N.R.C (17( 

 

      The weight of the live body, the rate of the 

weight increase, the feed consumed and the 

food conversion coefficient were measured. At 

the end of the study, at the age of 42 days, a 

group of birds (12) were selected from each 

treatment and were sacrificed to calculate the 

dressing percentage, heart weight, liver 

weight, gizzard weigh , chest thigh, and back 

weight. 

Blood samples : The blood, divided into 

two parts, was collected in a containing an 

EDTA=( ethylene diamine tetra acetic acid) 

and was used to study the blood image and 

include the total number of red blood cells 

Campbell(5). Concentration Hemoglobin, size 

of cerebrospinal volume, mean corpuscular 

hemoglobin, mean corpuscular hemoglobin 

concentration Jain(10), second part of blood 

retention in tubes Free of anticoagulant and 

the serum was isolated from it and stored at (-

20 ° C) to conduct the biochemical 

measurements. 

  The statistical analysis was carried out using 

the design of global experiments (3 × 2 × 3). 

The Duncans test was compared to all the 

characteristics studied in the study SAS (19) 

and according to the following mathematical 

model 

 Yijk = m + Ai + Bj + (AB) ij + eijk i = 1,2,3 

.... (a)          

       j = 1,2,3 ... (b)                         

      k = 1.2, 3 ... (r)  

Yijk = value of observations in the 

experimental unit k i took level i of factor a 

(organic acids) and level j of factor b (breeds) 

 M = the general average.  

Ai = the value of the level i effect of factor A 

(organic acids), where i (0, 2.5 acetic acid, 2.5 

lactic acid %)  

Bj = the value of the level j effect of factor B, 

where j represents the strain (black, white, 

gray).  

 (AB) ij = overlap or co-effect between level i 

of factor a and level j of factor b   eijk = 

Random error value for experimental unit. 

RESULTS AND DISCUSSION 

      The results in Table (2) showed significant 

differences (p <0.05) between the three 

parameters of the body weight at the first 

week. The treatment was higher than T3 lactic 

acid and T2 treatment. Acetic acid was treated 

with control and recorded at week age 57.68 g 

and 53.31 g Compared with 50.09 g 

respectively. At the age of 5 weeks, T3 was 

recorded when adding lactic acid, the highest 

mean 243.80 g followed by the second 

treatment, acetic acid 230.65 g, compared with 

control treatment 190.33 g.  

The consumption of feed for the second and 

the third was higher than the first treatment 

(T2 779.50gm, T3 832.92gm and T1 

714.95gm). The reason is that the use of 

organic acids such as acetic and lactic reduces 

colonies bacterial disease and reduce 

metabolic toxins.and improve the digestion of 

protein and calcium and phosphorus and zinc 

so it is a good catalyst for growth and thus 

lead to weight gain. The acetic acid is 

considered as an appetizing substance, thus 

increasing the consumption of fodder and then 
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increasing the weight . These results were 

consistent with those found AL-Shididi (3), 

noting that there were significant differences 

in body weight at age 5 weeks for the addition 

of acetic compared to the treatment of control, 

and agreed with what Shellash(20). 

 

 

 

Table 2 effect of organic acid, strain and Interactions on productive  performance from 1day to 

5 week 

Feed conversion 

ratio(g)feed/(g) 

w.gain 

Feed 

consumption 5
th

 

(gm) 

Body weight 

gain 5th week 

(gm) 

Body weight  

5th week (gm) 

Initial weight  

1 week age 

Parameters 

 

treatment 

* * * * * Effect Treatments 

5.17±0.19a 714.95±9.86 c 139.43±6.89 b 
190.33± 6.19 

c 
50.90± 2.52 b T1 control 0% 

4.41±0.09b 779.50±7.64 b 177.33±3.82 a 
230.65 ± 3.34 

b 
53.31 ± 2.07 a 

T2acetic acid 

2.5% 

4.48±0.05b 832.92±10.05a 186.12±1.001 a 
243.80 ±2.08 

a 
57.68 ± 1.93 a 

T3lactic acid 

2.5% 

N.S N.S N.S N.S N.S Effect of strain 

4.71±0.12 769.98±19.95 164.74±7.62 217.77 ±9.11 53.02 ±2.21 Brown 

4.65±0.19 781.59±16.80 170.01±8.29 225.42 ±8.07 54.91 ±1.68 Black 

* * * * * Interactions 

5.13±0.07ab 698.00±7.00c 136.00±0.58 b 
182.67± 0.88 

b 
46.67 ±1.20 b T1× brown 

5.21±0.41a 731.90±12.25d 172.93±5.83 a 228.63±3.32 a 
55.70 ±3.35 

ab 
T2× brown 

4.56±0.12 bc 
787.83±10.30 

Bc 
186.00±0.55 a 242.00±4.04 a 56.00 ±3.95 a T3× brown 

4.25±0.07 c 771.17±10.77c 142.87±14.99 b 
198.00±11.50 

b 

55.13 ±3.35 

ab 
T1× black 

4.45±0.10 c 824.13±20.09ab 181.73±4.42 a 232.67±6.39 a 
50.93 ±2.13 

ab 
T2× black 

4.50±0.02 c 841.70±4.92 a 186.93±0.64 a 245.60±1.40 a 58.66 ±1.34 a T3× black 

Values means ±S.E  with different vertical  letters indicate significant differences at the (p<0.05) .
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     The addition of 6.2% of acetic acid to 

broiler chicken resulted in improved body 

weight, and Frankenbach(6) showed a 

significant improvement in body weight when 

adding 1, 2 and 3% of lactic acid to broiler 

chicken. As well as the increase in the weight 

and the amount of feed consumed. T2 and T3 

acidity coefficients exceeded the control 

treatment. The weight gain was 177.33 and 

186.12 compared with 139.43gm respectively 

and the consumption of feed T2 779.50 and T3 

832.92 compared with T1 714.95 gm, 

Khalied(13). The results indicated that there 

was a significant increase in the rate of weight 

gain  and the amount of feed consumed and a 

significant improvement in the food 

conversion coefficient in favor of the added 

3% of acetic acid compared with the control 

treatment. Results  Liem(14) agreed that 

adding 0.1 and 0.2% of citric and lactic acid to 

The meat breeder led to an increase in the 

amount of feed consumed with control without 

adding  ) P <0.05) with the addition of acetic 

acid T2 4.41 g Feed / g increase in weight 

followed by lactic treatment T3 4.48 g Feed / g 

Increase in weight and recorded control 

treatment 5.17 g The results did not agree with 

the findings of Abd EL-Hakim(1), where 

they did not find significant differences in the 

efficiency of food conversion between the 

added treatments 3% Of citric acid and formic 

and between control treatment. 

 No significant differences were observed for 

the brown and Black strains for body weight, 

weight gain, and conversion efficiency. The 

differences were simple for the studied traits. 

As for the consumption of fodder, there were 

significant differences between the brown and 

the black record of the strains black 

consumption of higher feed 59.781 g of the 

brown strain  917.98 grams of feed due to the 

different strain and their performance.

      For the interaction between the 

coefficients and the strains, it was observed 

that there were significant differences (p 

<0.05) for the studied traits (Table 2), the 

interaction log between the third treatment, the 

brown strain, the third treatment, the black 

strains, the second treatment, the strain, the 

brown, the second treatment, the black strain, 

the weight of the body is higher at the age of 1 

week and 5 weeks compared to the treatment 

The first of the black and brown strains 

reached 56,00, 58.66, 55.70 and 50.93 

compared to 55.13 and 46.67, respectively, at 

the age of one week and 245.75, 242.00, 

232.67 and 228.63 compared to 198, 00 and 

182.67, respectively, at the age of 5 weeks. As 

well as in terms of the increase in weight, 

where the above transactions exceeded the 

control transaction.  

 

The ratio of consumption of the third 

treatment with the brown and the second 

treatment and the third with the black 

increased significantly on the rest of the 

transactions amounted to 787.83 and 824.13 

and 841.70 g on the rest of the transactions 

respectively, due to the genetic makeup and 

the addition of acids, which improves 

digestion and increase appetite. While the first 

treatment and T2 of the brown strains was the 

highest (5.13and 5.21) followed by the first 

treatment of the black strains (4.25), then the 

third treatment of the black strains and the 

third treatment of the brown and the second of 

the black strains as well as the second of the 

brown (4.50, 4.56, 4.45 ) g / g respectively. 

   Table (3) indicates that there are significant 

differences in the percentage of the dressing 

percentsge where the second treatment  

recorded the highest percentage of 64.48% 

followed by the first treatment without adding 

63.84% and the third treatment amounted to 

62.39%. The results agreed. with 

Livingston(15) indicating that there was a 

significant increase in the dressing a diet 

containing 3% citric acid and fumaric 

compared with the control group. The results 

also agreed with Abdalla(2), where they 

obtained a significant increase in the dressing 

percentage, when added citric acid in different 

proportions to meat broiler chicken. 

Husseini(7). There was a significant increase 

in the percentage of recovery for the treatment 

of acetic and lactic acid with control. This is  
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Table (3) Effect of organic acid and strain on dressing percentage and  carcass cuts. 

                    

Treatments 

                

Parameters  

Effect Treatments Effect of strain 

T1 control 

0% 

T2 

Acetic acid 

2.5% 

T3 

Lactic acid 

2.5% 

Brown Black 

dressing 

percentage % 

63.84 ± 0.73 

ab 

64.48±1.36  

A 

62.39±0.42  

b 

64.64±0.77  

A 

62.49±0.60  

b 

Body weight 

6week g 

185.85± 3.14 

c 

219.17±1.68 

b 

225.72±2.03 a 210.04±7.67 210.44±5.09 

Carcass weight 

(g) 

144.40 ± 1.70 

c 

164.15±4.74 a 158.58±3.68 

b 

160.60±5.13 a 151.06±0.91 

b 

Breast weight 

(%) 

30.53±0.70 

C 

32.45±0.59  

B 

32.67±1.23  

a 

31.04±0.32  

B 

32.72±0.97  

a 

Back weight 

(%) 

22.34±0.85  

C 

24.68±0.08  

B 

25.15±1.04  

a 

23.88±0.27  

B 

24.30±1.01  

a 

Thigh weight 

(%) 

18.48±0.70 

 C 

18.70±0.15  

B 

18.96±0.55  

a 

18.18±0.12  

B 

19.25.0.25  

A 

Values means ±S.E with different horizontal letters indicate significant differences at the 

(p<0.05). 

probably due to a significant improvement of 

the total weight increase in favor of the study 

coefficients compared to control. There was 

also a significant difference between the black 

and brown strains for the percentage of 

extinction, where the brown strains 64.64% 

over the black strains 62.49% is due to the fact 

that organic acids improve digestion through 

the secretion of some enzymes and other 

useful substances such as proteins and amino 

acids The nutrient is analyzed into small units 

that are easy to absorb by the body and 

therefore weight gain leads to an increase in 

the dressing percentage. 

     Table (3) shows that there are significant 

differences in body weight at the age of 6 

weeks, where the treatment exceeded the third 

225.72 g and the second 219.17 g on the first 

treatment 185.85 g is due to the fact that acetic 

acid and lactic have an important role in 

improving the internal environment of the 

channel The digestive system is suitable for 

the activity and activity of digestive enzymes 

and thus improved digestion and absorption 

processes resulting in an improvement in body 

weight. No significant differences were 

observed between the two black and brown 

strains on the weight of the live body at that 

age. The weight of the carcass was significant 

for the second treatment with the addition of 

acetic acid 164,15 g followed by the third 

treatment of lactic 158.58 g and the two  

treatments were significantly superior to the 

control treatment where the weight of the 

carcass 144.40 g. The brown strains on the 

black strains in the weight of the carcass also 

increased to 160,60 g, compared to 151.06 g 

respectively  . As for the cuts of the carcass 

(chest, thigh and back), the third and second 

treatments were significantly higher than the 

control treatment without adding, 32.67, 32.45  

% and 30.53% respectively, 25.15, 24.78 and 

% respectively compared to 22.44 % 

respectively 18.96 ,18.70% and 18.48 % 

respectively, and significant differences 

between the black and brown strains black 

32.72 brown 31.04 relative weights for 

breast.and relative weights back black 24.30 , 

brown 23.88 and relative weights for thigh the 

black 19.25 and brown 18.18. 

       Table (4) showed significant differences 

in the relative weights of the meat parts of the 

meat to the third and the second. The relative 

weight of the liver was 2.88, 2.61, 2.38% for 

the third and second treatment compared to the 

first and  the relative weights for the Gizzard 

T2 2.10 T3 1.89 compared to the first 1.73%. 

There was a significant increase in the heart 

relative weights for T1 1.45% with T2 1.42 

and T3 1.39. did not agree with the results. 
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Table (4) Effect of organic acids and strain on the percentage weights of the internal organs. 

        Treatment 

                

Parameters 

Effect Treatments Effect of strain 

T1 control 

0% 

T2 

Acetic acid 2.5% 
T3 

Lactic acid 2.5% 

Brown Black 

Liver weight  

% 

2.38 ±0.06 

 c 

2.61±0.01  

B 

2.88±0.08  

a 

2.61 ±0.03 

b 

2.64±0.11 

a 

Gizzard weight % 1.73 ± 0.01 

c 

2.10 ±0.02 a 1.98 ±0.03 

 b 

1.93±0.06  

b 

1.94±0.06  

a 

Heart weight  

% 

1.45 ± 0.01 

a  

1.42±0.02 

B 

1.39 ±0.06 

c 

1.38± 0.03 

b 

1.45±0.02 

A 

Values means ±S.E with different horizontal letters indicate significant differences at the (p<0.05) . 

They observed that the addition of citric 

acid and 0.1% to 2% of the broiler did not 

cause any significant differences in the 

weights of the macrophages compared with 

the control treatment Abd EL-hakim (1). 

There were significant differences in the 

relative weights for heart ,liver and gizzard 

between the black and brown strains.  the 

black strains recorded a significant gain of 

heart 1.45% on the brown strains 138%. the 

relative weights for the Gizzard to black 

1.94%and brown 1.93%. the black strains 

recorded a significant relative weights for the 

liver 2.64% and the brown 2.61%. 

Table 5 indicates a significant increase in 

the number of red blood cells and the size of 

the blood cells. The T3 treatment was superior 

to the T2 treatment in the number of red blood 

cells 5,50 and 4,65 compared with 3.48  and 

the volume of the blood cells was 39.95, 36.98 

and the two treatments superior to control 3, 

48 for red blood cells 34.08 for blood cells, 

respectively. The results of Table (5) showed 

that the treatment of Lactate and the second 

acetic treatment in thehemoclobin 

concentration compared with the control 

treatment was 16.86, 16,80 and 12.10 

respectively, while the rate of pellet volume in 

T2 and T3 was decreased compared to control 

treatment Were 101,94, 74.78 compared to 

131,60, respectively. In the third treatment, the 

rate of hemochlobin decreased in the third 

treatment (33.98) compared with the second 

treatment and the control treatment at 46.33 

and 43.99 respectively, while the second and 

third treatments recorded the highest 

percentage in the concentration of 

hemochlobin compared with the control 

treatment. For the effect of camel transactions, 

the black strains was observed in the number 

of red blood cells, the size of the blood cells, 

the concentration And the brown strains were 

superior to the black strains in the serum 

hemoglobin and the  

Table (5) Effect of organic acid treatments and strain on blood characteristics. 
        Treatment 

 

 

 Parameters 

Effect Treatments Effect of strain 

T1 control 0% T2 

Acetic acid 

2.5% 

T3 

Lactic acid 

2.5% 

Brown Black 

RBC 

Million/mm
3 

3.48±0.11 

 c 

4.56±0.30  

B 

5.50±0.16  

a 

4.32±0.23 

b 

4.77±0.40 

a 

PCV 

%)) 

34.08±0.26 

 c 

36.98±0.63 

B 

39.95±1.23a 35.66±0.50 

b 

38.35±1.35 

a 

Hb  

(gm) 

12.10±0.31 

b 

16.80±0.51 

A 

16.63±0.90a 14.86±0.89 

b 

15.64±0.94 

a 

MCV 

(ft.m) 

131.60±13.27a 101.94±9.65b 74.78±1.12c 100.39±6.94b 105.16±14.06a 

MCH (pg) 43.99±3.85  

a 

46.33±6.78 

A 

33.98±0.74b 44.29±4.37 

a 

38.58±3.40 

b 

MCHC(%) 37.40±0.19  

B 

64.05±2.10 

A 

45.96±0.81a 45.35±1.97 

a 

40.92±1.06 

b 

Values means ±S.E with different horizontal letters indicate significant differences at the (p<0.05). 
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hemocyclobin concentration. This is due to the 

different genetic structures and abilities of 

each strains, which is reflected in the 

physiological aspect of the bird  .Table (6) 

indicates significant differences in the 

concentration of glucose and Triglycerides in 

the second and first treatments compared to 

the third treatment with 285.62, 265.10 

compared with 247.99 for glucose 

respectively, 889.46, 511.07 compared to 501 , 

66 for triple Triglycerides, respectively. No 

significant differences were observed in the 

concentration of total protein, albumin, 

globulin and ratio of albumin / albumin 

between the three treatments. Also, no 

significant differences were observed between 

the  brown and black strains in the 

concentration of glucose, triglyceride, total 

protein concentration, albumin, globulin and 

ratio of albumin / albumin. These results were 

agreed with the results Safawi(18), with no 

significant differences in glucose 

concentration between the treatments. The 

results differed as indicated Luckstadt(16). 

 

 

 

 

Table (6) Effect of organic acid treatments and strain on some biochemical parameters.    

        Treatment 

                

Attribute 

Effect Treatments Effect of strain 

T1 control 0% T2 

Acetic acid 

2.5% 

T3 

Lactic acid 

2.5% 

Brown Black 

Glucose 265.10±6.43 

ab 

285.62±6.43 a 247.99±5.45 b 256.08±7.21 276.39±11.51 

Triglycerides  511.07±11.8 

ab 

889,46±14.1 

A 

501.66±24.3 b 676.04±10.2 a 592.08±17.9 b 

Total 

protein(gm) 

5.14±0.18 5.06±0.18 5.43±0.31 5.26±0.23 5.16±0.15 

albumin (gm) 2.19±0.18 2.36±0.06 2.41±0,15 2.24±0.14 2.40±0.08 

Globulin 2.90±0.10 2.89±0.24 2.87±0.17 2.87±0.15 2.99±0.13 

Globulin/ 

albumin 

1.42±0.21 1.14±0.03 1.27±0.12 1.41±0.12 1.15±0.05 

Values means ±S.E with different horizontal letters indicate significant differences at the 

(p<0.05).  

 

There were significant differences in protein 

concentration in favor of organic acid 

compared to control. Abdalla(2) showed a 

significant improvement in the concentration 

of total blood protein in meat broilers at the 

addition of 0.5 and 1% of citric acid. 
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