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Abstract— This study focused on the effect of dietary selenium (Se) on meat quality, especially with regard to its 

water holding capacity (WHC), sensory score, and texture of stored meat. Furthermore, we examined the antioxidative 

effect of Se. As the resault, dietary Se significantly increased meat texture. This was new finding of Se function on meat 

quality. And also, Se increased glutathione peroxidase (GSHPx) activity on fresh tissue and stored 1 day for 4 ºC. Se 

was effective to prevent tissue oxidation, but it did not effect on stored tissue for 4 days at 4 ºC.  From these results, it 

was demonstrated that dietary Se is a factor to improve meat quality. 

Index Terms—meat quality, antioxidation, Selenium, feed 

 

I.  INTRODUCTION 

Recently attention to producing high quality meat or adding some functions on meat has increased in meat production 

industry. In connection with this, the impact of nutrients in animal feed on the quality of meat produced is being closely 

examined. Li et al., (2009) have shown that dietary vitamin E reduced the drip loss, improved tenderness and prevented 

oxidation on poulty meat. Schwartz and Foltsz (1957) demonstrated that Se is indispensable in animal diets. Rotruck et 

al., (1973) showed that Se is one element in GSHPx, an antioxidative enzyme found in the tissues of animals. If this 

enzyme is still functional in muscle before and/or after slaughtering, which can be expected that it would preserve the 

meat quality. Our study focused on the effect of dietary Se on meat quality, especially with regard to its WHC, sensory 

score, and meat texture. Furthermore, we examined the antioxidative effect of Se by GSHPx activity and TBARS on 

fresh and stored tissue. 

 

II.  MATERIALS AND METHODS  

Animals and diets 

1 day old Cobb strain female broilers ware obtained from a local hatchery. Chicks raised to 14 days in a warm chick 

brooder (30 ± 2 ºC). At 14 days, they were transferred to independent cages in a windowless room with controlled 

temperature (22 ± 2 ºC) and lighting (L:14, D:10). Diets and water were provided ad libitum.  

In this study, two feeding trials were conducted. Experiment 1, seven days old broilers were divided to 4 groups (6 

birds / group). Chemical compositions or nutrients of basal feed met with NRC requirements. Starter diet (from 7 days 

to 21 days) contained CP: 23%, ME: 3.2kcal / g and Se: 0.2 ppm. Finisher diet (from 21 days to slaughter) contained 

CP: 20%, ME: 3.2kcal / g and Se: 0.13 ppm. Group 1 chicks were fed only basal feed (Control), Group 2 were fed basal 

feed with additional Se 0.3 ppm (+Se 0.3) and Group 3 were fed with additional Se 1.0 ppm (+Se 1.0). Broilers were 

weighted and slaughtered at 41 days old.  The pectoral muscle was removed immediately and stored at 4 ºC until 

determination of WHC and Sensory score. The abdominal fat was also removed immediately, and then froze by liquid 

nitrogen or after stored 4 ºC for 4 days kept in -20 ºC until determent of TBARS.  In experiment 2, one day old broilers 

were divided to 2 groups with 2 levels of additional Se (0.0 or 1.0 ppm). The basal feed contained CP: 23%, ME: 3.2 

kcal / g and Se: 0.12 ppm. Broilers were weighted and slaughtered at 29 days old. The pectoral muscle was removed 

immediately and stored at 4 ºC for 2 days until determent of meat texture. The liver was also removed immediately then 

froze by liquid nitrogen or stored at 4 ºC for 1 or 4 days. Then the liver samples were kept in -20 ºC until determent of 

GSHPx activity. 

Meat quality 

Breast muscle from chicks in Experiment 1 was analyzed for WHC and sensory score. Breast muscle preserved at 4 
ºC for one day and muscle preserved for 4 days was used for WHC analysis. It was centrifuged at 1,000 x G (3,100rpm) 

at 4 ºC for 15 minutes. WHC was calculated from the difference in weight prior to centrifuging and after centrifuging; 



WHC (%) = Wt2 /Wt1×100 ; Wt1: Weight (g) of sample prior to centrifuging;  Wt2: Weight (g) of sample after 

centrifuging.  

Breast muscle that had been preserved for 2 days at 4 ºC was used for sensory evaluation, by 12 trained panelists 

from Niigata University. The samples were estimated by the paired difference test, Scheffe’s paired comparison test, 

and descriptive test (Imanari et al., 2007).  

Muscle from chicks in experiment 2 was preserved at 4 ºC for two days and then analyzed for meat physicality. The 

muscle samples were boiled by 70 ºC for 1 hour and then cutted 1 x 1x 1cm or 1 x 1 x 4cm. These pieces were 

measured shear force value, cutting response and hardness by Rheo-mater (Fudoh Rheo Meter RT-2005J, Rheotech Ltd., 

Japan).  

Antioxidation 

Samples taken from abdominal fat were analyzed for their level of lipid peroxidation using thiobarbituric acid reactive 

substance (TBARS). Liver samples from experiment 2 were analyzed for GSHPx activity as an indicator of antioxidant 

function. The mesods were based on Yoshida et al. (1981). 

Statistic analysis  

The date was compared using one-way ANOVA, where appropriate difference in group were compared using LSD. 

 

III.  RESULTS AND DISCUSSION 

Meat samples stored for one day were compared WHC to control. In muscle obtained from chicks raised on + 0.3 Se 

diet, there was no significant difference in results; for muscle obtained from chicks raised on a diet containing 1.0 Se 

supplementation, WHC tended to increase by 1.02%. When stored for four days, showed insignificant increases in 

WHC of 1.01% and 1.02%, respectively. Though some differences were noted in WHC, there were no remarkable 

differences associated with either amount of Se supplementation or period of preservation. 

Results for the paired difference test using +Se 1.0 and control meat was that 11 of 12 panelists noted difference in 

eating quality of the meat samples (P＜0.01). In the Scheffe’s pair comparison test, the variance analysis was done to 

each parameter, and the main effects and the order effects were given to official approval. F value of the main effect of 

the taste, toughness, juiciness, and the overall preference were calculated and were 0.47, 0.24, 6.22, 1.44, and 0.88 

respectively, and a significant difference was seen in only the toughness (P＜0.05). Futhermore, on the descriptive test, 

results were corresponed to above evaluation. 

From the result of meat texture, shear force value was tend to increase about 62% on + Se 1.0 group. In cutting 

response, + Se 1.0 group was tend to increase about 33%. Each parameter was tend to increase on group added Se, 

compared with control group. These results showed that the overall texture of meat might be increased by adding the Se. 

A decrease in the drip loss is reported as an effect of the Se addition (Choct and Naylor, 2004). On the other hand, in 

this study the tendency to increase on WHC by the Se addition is seen, though it was not significant. From the results of 

sensory evaluation, the main effect of the Se in the eating quality was explained to increase the hardness of meat. And 

then, this same effect was also explained in measurement of meat texture. This effect of Se have not known, and a new 

finding up to now. 

Results for TBARS analysis, abdominal fat analyzed immediately after slaughter, was shown that tend to decrease 

about 15% for the +Se 0.3 group as compared to controls. The +Se 1.0 group demonstrated a significant decrease of 

about 54% (P<0.05). However, samples stored for 4 days showed no significant differences in the two Se supplemented 

groups. Results of the GSHPx when the liver samples stored 1 day were shown that + Se 0.3 group tend to increase 

about 21%. + Se 1.0 group was significantly increased about 45% (P<0.05). 

Those means the effect of Se as an anti-oxide is very effective on living tissue or the early time after the slaughter. 

From this finging, it is important to understand that the feature of anti-oxides, and to chose which anti-oxide by the aim. 

 

IV.  CONCLUSION 

From this study, dietary Se regulated the meat texture. This was new finding of Se function on meat quality. And also, 

Se was effective to prevent tissue oxidation, but it did not effect on stored tissue for 4 days at 4℃.  Se increased GSHPx 

activity on fresh tissue and stored 1 day for 4℃. 
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