
          Journal of Basrah Researches (Sciences) 51(2), 22 (2025)  

                  DOI: https://doi.org/10.56714/bjrs.51.2.2 

*Corresponding author email : baidaa.thabtt@uobasrah.edu.iq 
 

 ©2022 College of Education for Pure Science, University of 

Basrah. This is an Open Access Article Under the CC by 

License the CC BY 4.0 license. 

 

          ISSN: 1817-2695 (Print); 2411-524X (Online) 

Online at: https://jou.jobrs.edu.iq 

 

Comparative Analysis of Amino Acid Profiles in 

Four Muscle Regions of Local and Ross 308 Broiler 

Chickens (Gallus gallus domesticus). 

Baidaa J.  AlSaad , Akeil J. Mansour*
   

University of Basrah, College of Education, Al-Qurna, Biology.  

A R T I C L E  I N F O   A B S T R A C T  

Received     22 June 2025 
Revised       20 July 2025 

Accepted     28 July 2025 

Published    31 December 2025  

Poultry meat is very important in the human diet due to 
the high content of amino acids, which are essential for 

growth. This study was therefore intended to establish the 

ratios of amino acids in four muscle parts—pectoralis 
major, pectoralis minor, femoral, and gastrocnemius 

(legs)—of both local (Gallus gallus) and imported broiler 

chickens (Gallus gallus Ross 308). Three different 

weights (0.5, 1.0, and 1.5 kg) of chicken were used. The 
samples were collected from July to September 2024. 

According to the present results, 16 amino acids were 

analyzed and provided as essential (8) and non-essential 
(8) amino acids. The essential amino acids provided were 

arginine, lysine, threonine, isoleucine, methionine, 

histidine, leucine, and phenylalanine, and the non-
essential were aspartic, serine, alanine, glutamic, tyrosine, 

glycine, cysteine, and proline. The present results 

indicated that in both strains at all weights, isoleucine 

statistically had the lowest percentage of amino acids in 
the studied muscles. Unlike in isoleucine, arginine, and 

glutamic acid had the highest percentages statistically in 

both species. Whereas in the local species, the percentage 
of this amino acid was higher than that in the imported 

species. G. gallus. Amino acids in poultry play a vital role 

in the human diet. 

K e y w o r d s :  

Gallus Gallus, Broiler Chicken, 

Meat Quality, Muscles,  Amino 

Acids. 

 

1. Introduction 

Poultry meat is essential in human nutrition because it is a basic diet-supplied product with high 

levels of essential amino acids supporting growth [1]. Due to the quality of meat, consumers prefer 
it as a remedy for respiratory diseases; for example, common colds. It also helps carry out the 

physiological functions of various body organs, fights against aging by building muscles and bones, 

strengthens the immune system; and brain function improves [2,3]. Adequate amounts of amino 
acids are taken up to produce neurotransmitters and hormones, and also for muscle growth and all 

other cellular processes [4]. Branched-chain amino acids, for example, the 3 tested amino acids, 

valine, leucine, and isoleucine, are required for skeletal muscle growth and the recovery of muscle 

function after exercise and the integrity of cell membranes, they are used at 35% by essential amino 
acids [5,6,7]. Several prior studies have dealt with the estimation of amino acids in the pectoral and 

thigh muscles of slow-growing indigenous chickens, like [8] apart from studies on fast-growing 

broilers, including [9,10]. Factors that influence amino acid content in the muscle and, thus, 
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indicate amino acid muscle quality of poultry meat include the nature of nutrition and age of the 

bird at slaughter [11]; genotype [12], and breed [13]. 

2. Materials and  Methods     

2.1. Sample collection 

Between July and September 2024, 36 samples of Ross 308 chickens, local (18 samples) and 

imported (18 samples) obtained from various markets in the northern part of Basrah province were 
brought to the Animal House Laboratory in the Department of Biology, College of Education- 

Qurna, University of Basrah. From each sample, the pectoralis major, minor, femoral, and 

gastrocnemius (legs) muscles were aseptically dissected and then stored at -20°C in tightly sealed 

plastic bottles.      

2.2. Amino Acid Extraction 

Amino acids were extracted as previously described [14]. A 3 g  muscle sample was placed in a 
25 ml volumetric flask with 25 ml of 1 M hydrochloric acid at 55°C for 3 hours. The sample was 

then dried using a rotary evaporator, followed by the addition of 5 ml of sodium citrate (pH 2.2). 

The sample was filtered using a 0.45 µm plastic filter and then transferred to a High‐Speed Amino 

Acid Analyzer for injection.            

2.3. Amino acid derivatization process 

This process required taking 1 ml of the sample prepared as mentioned above and mixed with 

200 µl of 5% orthophthaleinaldehyde (OPA). The prepared sample was shaken for 2 minutes, and 

100 µl of the Shaked sample was injected into the Amino Acid Analyzer. The test was conducted in 

the laboratories of the Scientific Research Authority / Environment and Water Research Center 
using an amino acid analyzer. The method provided by [15] was used, where the carrier phase was 

used, consisting of (methanol: acetonitrile: 5% phosphoric acid) in proportions (20: 60: 20) at a 

flow rate of 1 ml/minute. A separation column (C18–NH2 (250 mm * 4.6 mm) was used to separate 
the amino acids, while a fluorescent detector was used to detect amino acids at wavelengths (Ex = 

445 nm, Em = 465 nm). The Clarity 2015 program was used to analyze the amino acids.   

Statistical analysis 

The statistical analyses were performed using IBM SPSS Statistics version 22 software. The data 

were subjected to either one-way ANOVA, followed by Fisher’s LSD multiple comparisons test, or 

two-way ANOVA, as appropriate. Differences were considered statistically significant for values of 
P < 0.05. 

3. Results 

Sixteen amino acids were obtained after hydrolysis and extraction of proteins to determine the 
amino acids in the muscular parts (pectoral major, minor, femoral, and leg muscles) of the 

corresponding weights (0.5, 0.1, 1.5 kg) of local and exotic chickens. These amino acids are 

classified as essential (Arginine (Arg), Lysine (Lys),  Threonine (Thr), Isoleucine (Ile), Methionine 
(Met), Histidine (His), Leucine (Leu), Phenylalanine (Phe)) based on the results of the availability 

of the amino acids and as non-essential amino acids (Aspartic (Asp), Serine (Ser), Alanine (Ala), 

Glutamic (Glu), Tyrosine (Tyr), Glycine (Gly), Cysteine (Cys), Proline (Pro)).  
 The present findings indicated variations in the amino acid compositions of the muscle parts 

mentioned and for the weights considered in the two species investigated. The amino acid 

compositions in the weight of 0.5 kg for the pectoralis major muscle varied from 2.75% for 

isoleucine acid to 9.14% for phenylalanine acid (Figure 1). For the imported type, however, amino 
acids recorded proportions ranged between 3.38% for isoleucine acid and 8.36% for arginine acid 

(Figure 2). Whereas amino acids in the pectoralis minor muscle in the local type recorded 

proportions ranged between 2.76% for isoleucine acid to 9.15% for phenylalanine acid (Figure 1). 
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The percentage composition of the pectoralis minor muscle in the imported type at a weight of 0.5 
kg ranged between 3.38% for isoleucine acid and 8.33% for glutamic acid (Figure 2). The lowest 

percentage recorded was 2.73% for isoleucine acid, and the highest percentage recorded was 9.12% 

for phenylalanine acid in the local type (Figure 1). For the thigh muscle of the imported type, the 
lowest percentage composition was of isoleucine acid at 3.39%, and the highest percentage 

composition was for arginine and glutamic acids at 8.31% (Figure 2). The percentages for 

gastrocnemius muscles ranged from 2.72% for isoleucine acid to 9.03% for phenylalanine acid in 
the local type, while that of the imported type was 3.36% for isoleucine acid and 8.31% for arginine 

acid (Figure 2). The amino acids produced were analyzed in the four muscles for a weight of 0.5 kg. 

The statistical results showed that there were significant differences, P<0.05, between the amino 

acid ratios in these four muscles of the two species, as shown in Figures 1 and 2. 
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Fig.1. Amino acid ratios (%) in the pectoralis major, pectoralis minor, femoral, and 

gastrocnemius muscles for a weight of 0.5 kg in  G. gallus. 
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Fig.2. Amino acid ratios (%) in the pectoralis major, pectoralis minor, femoral, and 

gastrocnemius muscles for a weight of 0.5 kg in G. gallus  Ross 308. 

The current results on amino acid ratios in four muscles from the two species studied revealed a 
marked distinction in the amino acid ratios. For a mass of 1 kg in the local species, the percentages 

of isoleucine were significantly lower, which are 3.36, 3.28, 3.25, and 3.26% in the pectoralis major, 

pectoralis minor, femoral, and gastrocnemius muscles, respectively (Figure 3). Whereas the 
percentages of arginine were significantly higher, which are 8.71, 8.66, 8.68, and 8.50% in the 

pectoralis major, pectoralis minor, femoral, and gastrocnemius muscles of the local species, 

respectively (Figure 3). Upon analysis of the statistical results, a highly significant difference was 
revealed at P<0.05 between the amino acid values of the four muscles and for a mass of 1 kg in the 

local species, as shown in Figure 3. Similarly, for a mass of 1 kg in the imported species, the 

percentages of isoleucine were also significantly lower, being 3.31, 3.30, 3.34, and 3.32% for the 

pectoralis major, pectoralis minor, femoral, and gastrocnemius muscles (Figure 4). Whereas the 
percentages of arginine were significantly higher, which are 8.44, 8.47, 8.44, and 8.48% in the 

pectoralis major, pectoralis minor, femoral, and gastrocnemius muscles of the imported species, 

respectively (Figure 4). The present study indicates that the content of essential amino acids 
(arginine, lysine, leucine, and phenylalanine) and non-essential amino acids (aspartic, glutamic, 

tyrosine, glycine, and proline) was significantly higher in the four muscles of the local chicken than 

those of the imported chicken. 
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Fig.3. Amino acid ratios (%) in the pectoralis major, pectoralis minor, femoral, and 

gastrocnemius muscles for a weight of 1.0 kg in  G. gallus. 
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Fig.4. Amino acid ratios (%) in the pectoralis major, pectoralis minor, femoral, and 

gastrocnemius muscles for a weight of 1.0 kg in G. gallus  Ross 308. 

The values of the amino acid ratios for the four muscles at a mass of 1.5 kg for both the local and 

imported types showed a marked dissimilarity. Isoleucine was statistically found to be at the lowest 

percentages in the pectoralis major, pectoralis minor, femoral, and gastrocnemius muscles for the 
local type (3.37, 3.38, 3.39, and 3.38%) and the imported type (3.65, 3.73, 3.66, and 3.62%), 

respectively (Figures 5, 6). Unlike isoleucine, in the local type, arginine was statistically found to be 



B. J.  AlSaad, A. J. Mansour. 

27 

 

at the highest percentages in the pectoralis major (8.40%), pectoralis minor (8.37%), femoral 
(8.34%), and gastrocnemius (8.32%) muscles (Figure 5). Glutamic acid statistically had the highest 

percentage in the gastrocnemius muscle, reaching 8.33% in the local type (Figure 5). Whereas in the 

imported type, glutamic acid significantly had the highest percentages in the pectoralis major 
(8.28%), minor (8.5%), femoral (8.26%), and gastrocnemius (8.25%) muscles (Figure 6). The 

current results also showed that arginine had higher percentages in the pectoralis major and minor, 

femoral, and gastrocnemius muscles at a weight of 1.5 kg for the local species. At a mass of 1.5 kg, 
glutamic acid had only the highest percentage in the gastrocnemius muscle for the local species, 

while it had the highest percentages in the four studied muscles for the imported chickens. This 

indicates that both arginine and glutamic acid have a higher percentage in the femoral and 

gastrocnemius muscles for a weight of 1.5 kg for the imported chicken. 
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Fig.5. Amino acid ratios (%) in the pectoralis major, pectoralis minor, femoral, and 

gastrocnemius muscles for a weight of 1.5 kg in  G. gallus. 
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Fig.6. Amino acid ratios (%) in the pectoralis major, pectoralis minor, femoral, and 

gastrocnemius muscles for a weight of 1.5 kg in G. gallus  Ross 308. 

4. Discussion 

Amino acids play a physiological role in regulating many vital processes within the body and 
are essential substrates for the synthesis of several low molecular weight bioactive compounds of 

physiological importance, such as glutathione, serotonin, and thyroid hormones. These additional 

functions are attributed to the diversity in the composition of amino acids that make up proteins in 

the body [29,30,35]. Amino acids are considered the building blocks in the formation of proteins, 
which play an important role in shaping body tissues, building structures (such as collagen), and 

maintaining sophisticated control systems responsible for oxygen transport capacity, nuclear 

functions, enzymatic mechanisms, signaling pathways, and defense against pathogens[31,33]. 
Amino acids functionally regulate muscle growth and metabolism and have health effects on 

humans, such as reducing cardiovascular diseases and obesity[20]. The quality of dietary protein is 

assessed based on the ratio of essential to non-essential amino acids, as this ratio reflects the 
efficiency of the protein in meeting the physiological needs of the organism[34]. In recent years, 

there has been a noticeable increase in studies aimed at developing the concept of functional amino 

acids, such as glutamine and arginine, which are defined as amino acids involved in regulating 

essential metabolic pathways that enhance overall health and support growth, development, and 
reproduction in living organisms. A deficiency in any of these amino acids, whether essential or 

non-essential, leads to a disorder that not only results in impaired protein synthesis but also 

negatively affects the overall physiological balance of the body[20]. Many studies have reported the 
quantities, types, concentrations, and ratios of amino acids in the muscles of local and commercial 

poultry [10,13]. The commercial chicken breed Ross 308 recorded 16 amino acids [10]. The study 

on four different breeds of chicken, including the commercial broiler breed, two breeds of native 
Thai chicken, and male laying hens, also recorded 16 amino acids[13]. The current study aligns 

with the aforementioned studies in terms of the number of recorded amino acids. The local chicken 

in the current study showed higher percentages of essential amino acids (arginine, lysine, leucine, 

and phenylalanine) and non-essential amino acids (aspartic, glutamic, tyrosine, glycine, and proline) 
in the four studied muscles compared to imported chicken. The current results are consistent with 

studies [8] and [21], reflecting the superior flavor of local chicken over commercial broilers. It was 

noted that valine, isoleucine, leucine, phenylalanine, arginine, and proline are amino acids 
associated with the quality and flavor of chicken meat [22]. In the current study, the amino acid 
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ratios indicated that threonine, methionine, and histidine had the highest percentages in imported 
chicken. This result does not align with previous studies [23]. Locally grown slow-growing chicken 

meat shows a higher content of functional amino acids compared to fast-growing broiler chicken, 

reflecting its superiority in physiological and nutritional aspects. Chicken meat is one of the widely 
consumed animal foods due to its comprehensive range of amino acids, which are essential 

nutrients that contribute to human health and vital functions[32]. The ratios of amino acids in 

poultry muscles are influenced by several factors related to diet, age[24], type, and breed[25,26]. 
All these factors affect the quality and flavor of poultry meat[27]. The current study results indicate 

that arginine had higher percentage levels in the major and minor pectoral and thigh muscles for the 

local type weighing 1.5 kg, while glutamic acid recorded a higher percentage in the leg muscles of 

the local type. In contrast, glutamic acid showed the highest percentage levels in the four studied 
muscles for the imported chicken at a weight of 1.5 kg, indicating that both arginine and glutamic 

acid have a clear impact on the flavor and quality of chicken meat[22,28]. Amino acids play a 

physiological role in regulating many vital processes within the body[29,30]. Amino acids are 
considered the building blocks in the formation of proteins, which play an important role in shaping 

and maintaining the body's tissues[31].  

5. Conclusion 

      The current study showed that local chicken muscles contain higher levels of amino 

acids compared to imported chickens, with an increase in the essential amino acid arginine 

recorded in local chicken, while isoleucine decreased compared to imported chicken. These 

results highlight the importance of local chicken as a rich source of amino acids. The study 

also revealed the role of genetic factors, breeding patterns, and nutrition in determining the 

amino acid composition of muscle tissues, which was reflected in the differences between 

local and imported chickens.  The study concluded that local chicken has a distinctive 

nutritional content of essential amino acids in its muscles, making it a high-quality protein 

source that can be relied upon to enhance local food security and improve the nutritional 

value of poultry products.  
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والمستورد    تقدير المحلي  اللاحم  للدجاج  عضلية  مناطق  أربع  في  الأمينية  الأحماض 

(Gallus gallus domesticus  )   

 عقيل جميل منصور  ، بيداء جبار السعد 

   .قسم علوم الحياة / كلية التربية القرنة/ جامعة البصرة 

 معلومات البحث  الملخص  

الغذائي البشري بسبب محتواه العالي من الأحماض  لحم الدواجن مهم جداً في النظام  

الأمينية، التي تعتبر ضرورية للنمو. لذلك كانت هذه الدراسة تهدف إلى تحديد نسب  

الصدرية   الكبرى،  الصدرية  العضلات  من  أجزاء  أربعة  في  الأمينية  الأحماض 

اج  والدج  (Gallus gallus) الصغرى، الفخذية، والساقية لكل من الدجاج المحلي

مختلفة   .(Gallus gallus Ross 308) المستورد أوزان  ثلاثة  استخدام  تم 

و1.0،  0.5) سبتمبر   1.5،  إلى  يوليو  من  العينات  جُمِعَت  الدجاج.  من  كغم( 

على  2024 الحصول  تم  الحالية،  للنتائج  وفقاً  تصنيفها   16.  وتم  أمينياً  حمضاً 

ض الأمينية الأساسية التي  (. الأحما 8( وغير أساسية )8كأحماض أمينية أساسية )

الميثيونين،   الإيزوليوسين،  الثريونين،  الليسين،  الأرجينين،  هي  توفيرها  تم 

هي   الأساسية  غير  الأحماض  بينما  ألانين،  والفينيل  الليوسين،  الهيستيدين، 

السيستين،  الكلايسين،  التيروزين،  الجلوتاميك،  الألانين،  السيرين،  الأسبارتك، 

أظهرت   كان  والبرولين.  الأوزان،  وبكافة  النوعين  كلا  في  أنه  الحالية  النتائج 

على  المدروسة.  العضلات  في  الأمينية  الأحماض  من  نسبة  أقل  له  الإيزوليوسين 

النسب  أعلى  لهما  الجلوتاميك  وحمض  الأرجينين  كان   ، الايزوليوسين  عكس 

مض الاميني إحصائياً في كلا النوعين. بينما في النوع المحلي، كانت نسبة هذا الحا 

أعلى من تلك في النوع المستورد. الأحماض الأمينية في الدواجن تلعب دوراً حيوياً 

 .في النظام الغذائي البشري

 

 

 2025حزيران  22       الاستلام
            2025تموز  20    المراجعة

       2025تموز  28    القبول   

       2025ن أول كانو31     النشر      

 المفتاحية الكلمات  

Gallus gallus  ، دجاج التسمين ،

الأحماض   ، العضلات، جودة اللحم 

 . الأمينية
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