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Abstract – This study was conducted to observe the 

antioxidant enzymes activity, iron content and lipid 

oxidation of breast meat from different lines of 

Korean native chicken (KNC); Yeonsan ogye (YO) 

and Hyunin black (HB), compared with white 

leghorn (WL). Breast meat from YO was darker 

(p<0.05) than that of other chickens. There was no 

significant differences (p>0.05) among different lines 

of chicken on lipid oxidation, the activity of catalase 

(CAT) and iron content. Glutathione peroxidase 

(GSH-Px) and superoxide dismutase (SOD) activity 

were significantly higher (p<0.05) in breast meat 

from HB and YO, respectively. Therefore, we 

suggest that genotypes may affect the activity of 

antioxidant enzymes in breast meat. 
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I. INTRODUCTION 

 

Oxidation causes sensory quality deterioration in 

meat such as changes in color and promotes off-

flavor. Furthermore, it generates compounds that 

give negative effect to human health [1]. Min and 

Ahn [2] mentioned that free ionic iron released 

from heme pigments and ferritin is considered as a 

catalyst in lipid oxidation. However, the amount of 

iron found in meat may vary among meat from 

different breeds and species. 

 

Meat itself has self-defense mechanisms against 

oxidative processes. Catalase (CAT), glutathione 

peroxidase (GSH-Px) and superoxide dismutase 

(SOD) are endogenous antioxidant enzymes 

located in cytosol [3]. Study reported that the 

activity of those enzymes differ between meat 

from different part and species [4]. Hernández et 

al. [5] found that antioxidant enzymes activity 

vary between pork from different genotypes. 

However, the information on the factors affecting 

antioxidant enzymes activity in poultry meat, 

especially Korean native chickens is still limited. 

Thus, this study was aim to observe antioxidant 

enzymes activity, iron content and lipid oxidation 

in meat from two lines of Korean native chicken 

compared with white leghorn.   

 

II. MATERIALS AND METHODS 

 

Sample  

Two Korean native chicken lines (Yeonsan ogye 

and Hyunin black) and white leghorn were raised 

with the same condition at Seoul National 

University farm (Suwon, Korea), slaughtered at 

the age of 7 months and the breast muscles (N = 

15) were obtained.  

 

Instrumental color and lipid oxidation 

The surface colour was recorded by measuring 

CIE lightness (L*), redness (a*) and yellowness 

(b*) using a chromameter (CR-400, Konica 

Minolta Sensing Inc., Japan). TBARS were 

determined using a method as described by 

Sinhuber & Yu [6]. The results were calculated as 

mg malondialdehyde (MA) per kg meat. 

 

Antioxidant enzymes activity 

CAT activity was measured according to a 

modified version of a method described by Aebi 

[7]. The CAT activity was expressed as U/g 

sample. GSH-Px activity measurement was 

performed according to DeVore & Greene [8] with 

slight modification. The GSH-Px activity was 

expressed as U/g sample. SOD activity was 

measured using a modified version of a pyrogallol 

autoxidation method described by Marklund [9]. 

The SOD activity was expressed as U/g.  

 

Iron content 

The Heme-iron content was determined according 

to the Hornsey method of total pigment (hematin) 
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analysis with modification [10]. The iron content 

was calculated with a factor of 0.0882 µg iron/µg 

hematin [11]. The amount of free (non-heme) iron 

was measured based on a modified version of the 

ferrozine method, using citrate-phosphate buffer 

(pH 5.5) as extraction solvent [12, 13]. The free 

iron value was expressed as µg/g sample. The total 

iron was calculated by a summation of the heme 

iron and non-heme iron.  

 

Statistical analysis 

Data were subjected to one-way analysis of 

variance (ANOVA) using R-version 3.1.2 with 

“Agricolae” library (The R-foundation for 

Statistical Computing, Austria). The statistical 

significance of the differences between means 

from different treatments was determined by 

Duncan’s multiple range test (p≤0.05). 

 

III. RESULTS AND DISCUSSION 

 

Meat quality attributes such as colour and 

oxidative stability are important to be evaluated. 

Genotypes, diets, pre-slaughter handling, slaughter 

method, and storage conditions are the main 

factors affecting these quality attributes [14]. 

Color, which is the first characteristic noticed by 

consumers, plays an important role as an indicator 

of meat quality. In this study, breast meat from 

different lines differed significantly (p<0.05), 

which is in line with the finding from Jaturasitha 

et al. [15] that chicken meat from different 

genotypes had different colour characteristics. 

Table 1 shows breast meat from WL was the 

reddest with the lowest hue angle as represented 

by the highest CIE a* and Ho values. Breast meat 

from HB had higher lightness, while that of YO 

had much darker colour than the others. YO or 

Korean silky fowl, originating from Taihe, China, 

has unique dark purple meat and black bone. It has 

been purposed to have special medicinal values 

and produce healthy eggs [16].  

Table 1 Instrumental surface colour of breast meat 

from different lines of chicken 

Parameter WL YO HB SEM 

Lightness (L*) 51.41 b 46.74 c 54.38 a 0.54 

Redness (a*) 5.08 a 2.88 c 3.68 b 0.22 

Yellowness (b*) 1.55 b 0.31 c 3.30 a 0.30 

Hue angle (Ho) 20.51 c 336.30 a 56.18 b 31.63 

SEM, standard error of the means; a-c Means within each row 

with different superscripts are significantly different (p<0.05) 

 

Meat color is highly associated with the content of 

myoglobin and hemoglobin. Heme proteins 

content such as hemoglobin and myoglobin in 

meat contributes to the red colour of meat [17]. 

About two-thirds of iron in the body is found in 

hemoglobin, with smaller amounts found in 

myoglobin, iron-containing enzymes and 

transferrin [2]. Table 2 shows the amount of heme 

iron and non-heme (free) iron in breast meat 

extract from different lines of chicken. Although 

the redness of the meat differed among chicken 

lines, no differences were found on heme and non-

heme iron content in this study (p>0.05). Previous 

study found that the heme and non-heme iron 

content vary among species and muscle type. 

Glycolytic muscle such as chicken breast meat has 

less heme iron than that of thigh meat, which is 

oxidative meat or so-called red meat [4].  

Table 2 Iron content in breast meat from different 

lines of chicken 

Parameter WL YO HB SEM 

Heme iron (µg/g) 2.05 2.08 2.05 0.30 

Free iron (µg/g) 0.21 0.22 0.20 0.06 

Total iron (µg/g) 2.26 2.30 2.25 0.34 

Free iron (%) 9.38 9.37 8.98 0.18 

SEM, standard error of the means; Means within each row are 

not significantly different (p>0.05) 

 

Oxidative processes lead to discoloration of meat. 

Therefore, the oxidative stability of meat and 

endogenous factors affecting it are important to be 

observed. Antioxidant enzymes activity has been 

extensively observed in meat from different 

species. Present study showed no differences 

(p>0.05) on the TBARS values were found among 

different lines, even though breast meat of YO had 

slightly higher malondialdehyde content than the 

others. Significant differences between lines were 

found on the activity of GSH-Px and SOD, 

whereas that of CAT showed no differences 

among chicken lines. Breast meat of YO had 

lower GSH-Px activity than other lines. Daun & 

Åkesson [18] found that GSH-Px activity vary 

among species of poultry. Both KNC shoed higher 

SOD activity than WL (p<0.05). Our results 

suggest that antioxidant enzymes activity may 

vary as well among different lines of chicken. 
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Table 3 Lipid oxidation and antioxidant enzymes 

activity in breast meat from different lines of chicken 

Parameter WL YO HB SEM 

TBARS (mg MA/kg) 0.53 0.61 0.57 0.02 

CAT (U/g) 42.78 41.08 36.37 2.58 

GSH-Px (U/g) 0.46 a 0.34 b 0.51 a 0.02 

SOD (U/g) 90.28 b 102.62 a 95.29 ab 1.95 

SEM, standard error of the means; a-b Means within each row 

with different superscripts are significantly different (p<0.05) 

 

IV. CONCLUSION 

 

Different genotypes had significant effects on 

breast meat pigmentation and the activity of GSH-

Px and SOD. Korean native chickens may have 

higher antioxidant enzymes activity than white 

leghorn.  
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