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Abstract: Chicken meat is an important component for its high protein and low fat characteristics. The 
consumption of poultry meat has increased  and has reached high levels worldwide. Freezing is one of the 
methods of preserving meat and ensuring its quality until it reaches to the consumer. Through frozen 
storage, there are biochemical and physical modifications  as a result of bad degree of freezing and long 
storage period before reaching the consumer, which can influence the frozen chicken meat quality. The 
aims of  study are to determine the amount of glycogen content in the muscles of fresh and imported frozen 
chicken meat and to note the effect of  the freezing and storage on the glycogen content. 30 sample of 
chicken  muscles (leg, breast)  were taken from fresh and imported frozen  chicken. Collected from 
slaughter places and different markets of Wasit Governorate. The samples were divided into five chicken 
meat groups according to the type of source: fresh chicken, Iraqi frozen chicken, Iranian frozen chicken, 
Brazilian frozen chicken, Turkish frozen chicken. The histochemical method has been made by using 
Periodic acid Schiff's stain (PAS) to identify the glycogen content in the samples. The image analysis of 
histological results showed that  the glycogen content of  breast muscle in the fresh chicken was higher, 
followed by Iraqi, Iranian, Brazilian and lowest in Turkish chicken as recorded respectively (120.1, 116.0, 
111.2, 106.4 and 98.9). likewise,  leg muscles of  fresh chicken showed that contain higher glycogen,  
followed by  from  Iraq, Iran, Brazil and  Turkey  as percentage (118.4, 114.6, 109.2, 102.2 and 94.0). 
Additionally, the glycogen content in skeletal muscles of the breast was showed more than in comparison 
with skeletal muscle of the leg. 
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1- INTRODUCTION 
     Poultry meat consumption and production have been increased significantly in last few years. The 
increased consumption and production of meat is due to the higher demands of consumers to acquire a 
healthy diet and meat is a necessary component of a healthy diet [1].  

   Glycogen is a polymer of glucose that is multibranched and have ability to store glucose when its 
abundant amount in body with a slight effect on osmotic pressure and used when required [2]. The 
glycogen quantity in the muscle tissue depends on the muscle type and animal species [3]. Muscle glycogen 
is an important source of glucose for muscle glycolysis [4], can supply adenosine triphosphate to muscles 
through its own degradation, which is closely related to muscle development and growth [5]. Muscle 
glycogen content affects different meat quality indicators, such as tenderness, meat color and pH of poultry 
meat and livestock [6]. The degradation of muscle glycogen to lactic acid changes the pH, which affects 
quality of meat; thus, pH is the main indicator of meat quality [7]. Naturally, the decrease in pH is 
considered to occur because of  postmortem  glycolysis with  glycogen  converting  into lactic  acid  [8].  
Previous  studies  have shown that the quantify of muscle glycogen in chickens is one of  the principal 
factors affecting not only alteration in the eventual pH of meat at death but also its water-holding capacity, 
as  well  as  other  physical  characteristics,  including  firmness  and  color [9]. The quantity of glycogen in 
skeletal muscle is roughly (1.5-1.8% ) and it makes up (3-5% ) of the weight of the liver. It serves as the 
principal source of blood sugar. One of the most important elements determining quality of final meat is 
the quantity of muscle glycogen present at the time of slaughter [10]. 
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     Freezing is a frequently accepted method of food conservation to ensure the meat products safety in the 
global meat export market [11]. The worldwide commercialization of meat calls for frozen meat which can 
be conserved for long periods of time with lower cost of transportation and lower price compared with fresh 
meat [12]. 

  Through frozen storage, there are series of biochemical and physical modifications, such as color change, 
water loss, lipid and protein oxidation, which can influence the frozen chicken meat quality [13]. Several 
research has been done on the biochemical changes in diverse meats during frozen storage [14]. Traditional 
methods based on chemical and physical measurements have been done to evaluate the quality of frozen 
meat [15].   

2. MATERIAL AND METHODS  
2.1. Histochemical Study 

    30 sample of chicken  muscles (leg, breast)  were taken from fresh and imported frozen  chicken. 
Collected from slaughter places and different markets of Wasit Governorate. The samples were divided into 
five chicken meat groups according to the type of source: fresh chicken, Iraqi frozen chicken, Iranian frozen 
chicken, Brazilian frozen chicken and Turkish frozen chicken. Periodic Acid Schiff Stain (PAS) is utilized 
for the identification of the glycogen in the tissues [16]. 

2.2. Statistical Analysis 

   The canon digital camera mounted on a Mejia microscope with a 1/2 X photo converter was utilized to 
take photos of a histological investigation. The photographs were analyzed using image analysis software 
called Picture Test Morphology (Image J), which has a specific built-in function for measuring area, percent 
area and counting objects. 

3. RESULTS AND DISCUSSION 

   The histochemical results of the skeletal muscles of the breast and leg regions  and livers were applied to 
estimate the glycogen distribution after the sections stained with periodic acid Schiff (PAS) reagents. 

   The microscopic examination of cross sections of skeletal muscle  of  fresh chicken meat showed the 
accumulation of  large amount of glycogen deposits inside  breast and leg muscles, which appeared in a dark 
purple color. The percentage of glycogen is estimated (120.1±1.05 , in breast), (118.4±1.80, in leg) as shown 
in (Figures 1, 2). This result agreed  with study of [17] when they found skeletal muscle of fresh local meat 
appeared with excessive amounts of glycogen content in  the muscle cells. 

   In Iraqi frozen chicken meat, the results of the histological sections of the breast and leg presented that 
the distribution of glycogen content in the tissues was less than the glycogen content in fresh meat, these 
statistically calculated (116.0±5.34, breast) (114.6±5.36, leg) which represent as displayed (Figure 3, 4). 

     In Iranian frozen chicken meat, the histological sections of the breast and leg showed moderate glycogen 
content which marked in purple color. This amount of glycogen has been valued (111.2±1.06, breast) ( 
109.2±4.47, leg ) as observed in (Figure 5, 6). This result agreed  with study of [18] when they found 
decreased glycogen content in frozen chicken meat. 

   In Brazilian frozen chicken meat, the results of glycogen scattered in muscles  of breast and leg showed 
that little glycogen content in the sections, as estimated (106.4±7.07, breast)( 102.2±0.93, leg) (Figure 7, 8). 
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   In the muscles breast and leg of Turkish frozen meat which stained with the PAS techniques showed very 
little glycogen content compared to previous products which stained in purple color. This amount of 
glycogen has been valued (98.9±10.23, breast)(94.0±5.82, leg) as observed in (Figures 9, 10).  

   By comparing the above results,  it was found that in the breast and  leg the glycogen content differed 
significantly (p≤0.05) between the species , as illustrated in (Table 1), (Table 2). Additionally, it was found 
that the glycogen content in fresh breast and leg was higher compared to the frozen, as shown in (Chart 1), 
(Chart 2) . 

(Table 1): Mean values and standard deviation of the glycogen contents of the fresh and frozen chicken 
breast meat. 

Country origin Mean ± SD P-Value 

Turkey 98.9 ± 10.23 c© 

0.013* 
Brazil 106.4 ± 7.07 bc 
Iran 111.2 ± 1.06 ab 
Iraq 116.0 ± 5.34 ab 
Fresh 120.1 ± 1.05 a 
LSD 0.05 11.08  

Data presented as Mean ± SD    ©Means followed by different letters are significant different at P≤ 0.05  **: 
Significant at (P≤ 0.01) 

(Table 2): Mean values and standard deviation of the glycogen contents of the fresh and frozen chicken leg 
meat. 

Country origin Mean ± SD P-Value 
Turkey 94.0 ± 5.82 d© 

0.001** 
Brazil 102.2 ± 0.93 c 
Iran 109.2 ± 4.47 bc 
Iraq 114.6 ± 5.36 ab 
Fresh 118.4 ± 1.80 a 
LSD 0.05 7.57  

Data presented as Mean ± SD    ©Means followed by different letters are significant different at P≤ 0.05  **: 
Significant at (P≤ 0.01)  
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(Chart 1): The ratio of glycogen contents of breast skeletal muscle at different products. 

 

(Chart 2): The ratio of glycogen contents of leg skeletal muscle at different products. 

   In this study, the glycogen content of frozen chicken meat showed decreased may be due to increase 
storage period of meat. [19] found that during cold storage of muscle, glycogen is different into lactic acid 
due to presences of amylolytic enzymes are responsible which cause gradual decline in glycogen content. 
[20] also found that in the anaerobic conditions glycogen of muscle also breakdown into lactic acid which 
cause decrease of muscle glycogen content during storage. 

     The results of current study were appeared the different content of glycogen between the breast and  the 
leg in the study. The glycogen content in skeletal muscles of the breast  was more  than in comparison with 
skeletal muscle of the leg (chart 3). These results agreed with [21] then they showed that the glycogen 
content of chicken breast muscle  was greater than that of leg muscle. 

 

 

(Chart 3): The ratio of glycogen contents of leg and breast skeletal muscle at different products. 
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    The alterations in glycogen contents in muscle through fibers types and location of muscle may be due to 
the metabolic process which take place in muscles to prove the movement functions and energy supply. 
Some authors explained this difference [22], glycolytic fibers contain more glycogen than oxidative fibers. 
Through microscopic study of the chicken's muscles, it was showed that the breast muscles are made up of 
white glycolytic fibers, which depend on the breakdown of sugar to provide energy different the leg muscles, 
which are made up of red and white fibers, and this description was similar to that of [23], who explained 
the type of fibers that make up chickens muscles. 

 

 

 

(Figure 1) A: Photomicrograph of cross section of breast skeletal muscles of fresh chicken  meat show large 
diffusion of glycogen (red arrow) within the muscle. PAS stain (200X). 

 

(Figure 1) B: Surface plot show cross section of  breast skeletal muscles of fresh chicken  meat by using 
(image J). 
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(Figure 2) A: Photomicrograph of cross section of leg skeletal muscles of fresh chicken  meat show large 
diffusion of glycogen (red arrow) within the muscle. PAS stain (200X). 

 

(Figure 2) B: Surface plot show cross section of  leg skeletal muscles of fresh chicken  meat by using (image 
J). 

 

(Figure 3) A: Photomicrograph of cross section of breast skeletal muscles of Iraqi frozen chicken  meat show 
the diffusion of glycogen (red arrow) within the muscle. PAS stain (200X). 
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(Figure 3) B: Surface plot show cross section of  breast skeletal muscles of Iraqi frozen chicken  meat by 
using (image J). 

 

(Figure 4) A: Photomicrograph of cross section of leg skeletal muscles of Iraqi frozen chicken  meat show 
the diffusion of  glycogen (red arrow) within the muscle. PAS stain (200X). 

 

(Figure 4) B: Surface plot show cross section of  leg skeletal muscles of Iraqi frozen chicken  meat by using 
(image J). 
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(Figure 5) A: Photomicrograph of cross section of breast skeletal muscles of Iranian frozen chicken  meat 
show moderate diffusion of glycogen (red arrow) within the muscle. PAS stain (200X). 

 

(Figure 5) B: Surface plot show cross section of  breast skeletal muscles of Iranian frozen chicken  meat by 
using (image J). 

 

(Figure 6) A: Photomicrograph of cross section of leg skeletal muscles of Iranian frozen chicken  meat show 
moderate diffusion of  glycogen (red arrow) within the muscle. PAS stain (200X). 
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(Figure 6) B: Surface plot show cross section of  leg skeletal muscles of Iranian frozen chicken  meat by 
using (image J). 

 

(Figure 7) A: Photomicrograph of cross section of breast skeletal muscles of Brazilian  frozen chicken  meat 
show little diffusion of glycogen (red arrow) within the muscle. PAS stain (200X). 

 

(Figure 7) B: Surface plot show cross section of  breast skeletal muscles of Brazilian frozen chicken  meat by 
using (image J). 
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(Figure 8) A: Photomicrograph of cross section of leg skeletal muscles of Brazilian frozen chicken meat 
show little diffusion of  glycogen (red arrow) within the muscle. PAS stain (200X). 

 

(Figure 8) B: Surface plot show cross section of  leg skeletal muscles of Brazilian frozen chicken  meat by 
using (image J). 

 

(Figure 9) A: Photomicrograph of cross section of breast skeletal muscles of Turkish  frozen chicken meat 
show very little content of glycogen (red arrow) within the muscle. PAS stain (200X).  
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(Figure 9) B: Surface plot show cross section of  breast skeletal muscles of Turkish frozen chicken  meat by 
using (image J). 

 

(Figure 10) A: Photomicrograph of cross section of leg skeletal muscles of Turkish frozen chicken  meat 
show very little content of  glycogen (red arrow) within the muscle. PAS stain (200X). 

 

(Figure 10) B: Surface plot show cross section of  leg skeletal muscles of Turkish frozen chicken  meat by 
using (image J). 

CONCLUSION 



International Journal of Environmental Sciences  
ISSN: 2229-7359 
Vol. 11 No. 1s, 2025 
https://www.theaspd.com/ijes.php 

523 
 

    The glycogen content in skeletal muscles of the breast  was more  than in comparison with skeletal 
muscle of the leg . Additionally, the glycogen content of breast and leg muscles in the fresh chicken was 
higher, followed by Iraqi, Iranian, Brazilian and lowest in Turkish chickens. The frozen products differ in 
their glycogen content that probably result from being fed before slaughter or storage period and the degree 
and duration of the freezing before reaching the consumer. 
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