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Abstract – This study estimated the effect of temperature condition on purge loss, shear force and oxidative stability of 
Korean Hanwoo (Bos taurus coreanae) beef. The striploins (M. longissimus lumborum) from Hanwoo steers were 
vacuum-packaged and then stored for 56 d in three different temperature conditions (T1: 2°C/3 h → 1°C/3 h → 2°C/3 h 
→ 0°C/3 h → 2°C/3 h → same process repeats, T2: 2°C/3 h → 3°C/3 h → 2°C/3 h → 0°C/3 h → 2°C/3 h → same, T3: 
2°C/3 h → 6°C/3 h → 2°C/3 h → 0°C/3 h → 2°C/3 h → same). Storage time increased both purge loss and TBARS 
formation but decreased both Warner-Bratzler shear force and CIE a* values. At 56 d, the beef stored in T3 showed 
higher (P < 0.05) purge loss and TBARS content and lower (P < 0.05) CIE a* value compared to that stored in T1. These 
findings suggest that both long-term storage and high storage temperature negatively affected the water-holding 
capacity and oxidative stability of Hanwoo beef but long-term storage positively affected the beef tenderness.  
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I. INTRODUCTION  
 
Storage temperature remarkably affects the oxidative stability of the meat [1]. During the storage of the meat, lipid 
oxidation, which is originated by contact with oxygen, creates free radicals contributing to myoglobin and protein 
oxidation [2, 3]. Lipid oxidation is a principal factor related to its decline in the meat quality because it is 
accompanied with undesirable odor and discoloration [4]. The oxidation of the meat protein incurs the deterioration 
of texture and the decline in water-holding capacity [5]. Therefore, this study was conducted to estimate the effect of 
temperature condition on purge loss, shear force and oxidative stability of Korean Hanwoo beef.  
 
II. MATERIALS AND METHODS  
 
Fresh striploins (M. longissimus lumborum) from Hanwoo (Bos taurus coreanae) steers were purchased, trimmed, 
cut into about 5 cm thickness, vacuum-packaged and then stored for 56 d in three different temperature conditions: 
T1, 2°C/3 h → 1°C/3 h → 2°C/3 h → 0°C/3 h → 2°C/3 h → same process repeats; T2, 2°C/3 h → 3°C/3 h → 2°C/3 
h → 0°C/3 h → 2°C/3 h → same; T3, 2°C/3 h → 6°C/3 h → 2°C/3 h → 0°C/3 h → 2°C/3 h → same. Purge loss (%) 
was measured with the method of Colle et al. [6]. Shear force value (kgf) was analyzed using a texture analyzer 
(5543 Model, Instron Corp., Norwood, Massachusetts, USA) equipped with a Warner-Bratzler shear blade as 
described by Honikel [7]. Lipid oxidation (mg malondialdehyde kg-1 meat) was measured with the 2-thiobarbituric 
acid reactive substances (TBARS) method reported by Sinnhuber and Yu [8]. CIE a* value was determined using a 
chroma meter (CR-400, Konica Minolta Sensing, Inc., Osaka, Kansai, Japan) calibrated with a white plate (CR-43, 
Konica Minolta Sensing, Inc., Japan; illuminant C). All data were statistically analyzed using the SPSS [9] program.  

 
III. RESULTS AND DISCUSSION  
 
The effect of temperature condition on purge loss, TBARS content and CIE a* value of striploin (M. longissimus 
lumborum) from Korean Hanwoo during storage is presented in Figure 1. All stored Hanwoo beef exhibited a 
continual (P < 0.05) increase in both purge loss and TBARS content for 56 d of storage. However, CIE a* value 
significantly (P < 0.05) decreased in all stored beef after 14 d. Purge loss was significantly (P < 0.05) higher in the 
beef stored at 56 d in T3 compared to that stored in both T1 and T2. At the same storage time, TBARS content was 
significantly (P < 0.05) higher in the beef stored in T3 than in that stored in T1. On the other hand, the beef stored in 
T3 had lower (P < 0.05) a* value compared to that stored in T1. Warner-Bratzler shear force value significantly (P < 



0.05) decreased from 3.89-3.99 kgf to 1.50-1.59 kgf for 56 d of storage but was not different among all beef stored 
in T1, T2 and T3 during storage (Data was not shown). These results are consistent with earlier observations 
reported by Cho, Stuart and Kim [10] that high storage temperature decreased both water-holding capacity and color 
stability of lamb meat. Moreover, Colle et al. [11] similarly described that 63 d of aging decreased the shear force 
value of vacuum-packaged striploin from cattle.  
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Figure 1. Effect of temperature condition on purge loss, TBARS content and CIE a* value of striploin (M. longissimus 
lumborum) from Korean Hanwoo. These data are indicated as means. T1: 2°C/3 h → 1°C/3 h → 2°C/3 h → 0°C/3 h → 2°C/3 h 
→ same process repeats. T2: 2°C/3 h → 3°C/3 h → 2°C/3 h → 0°C/3 h → 2°C/3 h → same. T3: 2°C/3 h → 6°C/3 h → 2°C/3 h 

→ 0°C/3 h → 2°C/3 h → same. TBARS: 2-thiobarbituric acid reactive substances. MDA: malondialdehyde.  
 
IV. CONCLUSION  
 
Long-term storage improved the tenderness of Hanwoo beef. However, both long-term storage and high storage 
temperature lowered the water-holding capacity and oxidative stability.  
 
ACKNOWLEDGEMENTS  
 
This work was carried out with the support of “Animal Science Research Program (Project No. PJ01231301)”, National Institute 
of Animal Science, Rural Development Administration, Republic of Korea.  
 
REFERENCES  
 
1. Martin, J. N., Brooks, J. C., Brooks, T. A., Legako, J. F., Starkey, J. D., Jackson, S. P. & Miller, M. F. (2013) Storage 

length, storage temperature, and lean formulation influence the shelf-life and stability of traditionally packaged ground beef. 
Meat Science 95: 495-502.  

2. Faustman, C., Sun, Q., Mancini, R. & Suman, S. P. (2010). Myoglobin and lipid oxidation interactions: Mechanistic bases 
and control. Meat Science 86: 86-94.  

3. Xiong, Y. L., (2000). Protein oxidation and implications for muscle food quality. In E. A. Decker, C. Faustman, & C. J. 
Lopez-Bote, Antioxidants in muscle foods (pp. 85-111). New York: John Wiley & Sons, Inc.  

4. Gray, J. I., Gomaa, E. A. & Buckley, D. J. (1996). Oxidative quality and shelf life of meats. Meat Science 43, S111-S123.  
5. Lund, M. N., Lametsch, R., Hviid, M. S., Jensen, O. N. & Skibsted, L. H. (2007). High-oxygen packaging atmosphere 

influences protein oxidation and tenderness of porcine longissimus dorsi during chill storage. Meat Science 77, 295-303.  
6. Colle, M. J., Richard, R. P., Killinger, K. M., Bohlsheild, J. C., Gray, A. R., Loucks, W. I., Day, R. N., Cochran, A. S., 

Nasados, J. A. & Doumit, M. E. (2016). Influence of extended aging in beef quality characteristics and sensory perception 
of steaks from the biceps femoris and semitendinosus. Meat Science 119: 110-117.  

7. Honikel, K. O. (1998). References methods for the assessment of physical characteristics of meat. Meat science 49: 447-457.  
8. Sinnhuber, R. O. & Yu, T. C. (1977). The 2-thiobarbituric acid reaction, an objective measure of the oxidative deterioration 

occurring in fats and oils. Journal of the Japanese Society of Fisheries Science 26: 259-267.  
9. SPSS. (2011). PASW statistics 21. New York: International Business Machines Corp.  
10. Choe, J. H., Stuart, A. & Kim, Y. H. B. (2016). Effect of different aging temperatures prior to freezing on meat quality 

attributes of frozen/thawed lamb loins. Meat Science 116: 158-164.  
11. Colle, M. J., Richard, R. P., Killinger, K. M., Bohlsheid, J. C., Gray, A. R., Loucks, W. I., Day, R. N., Cochran, A. S., 

Nasados, J. A. & Doumit, M. E. (2015). Influence of extended aging on beef quality characteristics and sensory perception 
of steaks from the gluteus medius and longissimus lumborum. Meat Science 110: 32-39.  


