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Data presented by Thompson et al. (2005) suggested that there was a quadratic relationship between the 

tenderness of sheep meat measured both objectively and subjectively and the temperature at the onset of rigor 
(pH 6.0). This relationship has been reported also for beef (Pike et al. 1993) based on the pH, 3 hours post-
mortem and the objective measurement of tenderness (shear test).  In this work it was observed that the 
relationship became more linear when shear force was measured on aged meat.  In the study of Thompson et al. 
(2005) the meat was only aged for 2 days prior to objective measurement of tenderness using shear testing so the 
impact of ageing on the relationship could not be examined.  This paper examines the relationship between shear 
force and temperature at pH 6 in sheep meat that was aged for either 1 or 5 days.   

Full experimental details on the animals used for this study have been provided by Hopkins et al. (2007).  
Briefly a 5 × 4 factorial experiment was designed in which 595 lambs and sheep representing 5 genotypes were 
slaughtered at 4 ages (4, 8, 14 and 22 months of age). The animals were slaughtered in commercial abattoirs. At 
regular intervals after the commencement of chilling, pH was measured in the left-hand portion of the m. 
longissimus thoracis et lumborum (LL) at the caudal end over the lumbar-sacral junction. Five to six 
measurements were taken as the pH declined during the development of rigor and the temperature at pH 6.0 
(TempH6.0) calculated. Samples of LL were taken for shear force (SF) testing after 1 and 5 days of ageing.  
Nonlinear regression analysis was used to examine the relationship between SF and TempH6.0. 

Ageing and TempH6.0 explained 42% of the variation in SF and as shown in Figure 1 the relationship was 
quadratic (P < 0.001) with a different form according to the length of ageing. This demonstrates that the 
optimum temperature to reach pH 6.0 is between 20-25°C if the meat is only aged for a day and this target can 
be lower if the meat is aged for 5 days (10-15°C).  Conversely a low TempH6.0 will give high SF values and 
tough product when meat is only aged for 1 day 
in agreement with the results of Thompson et al. 
(2005) and Pike et al. (1993).  The non-linear 
curve for 5 day aged product indicates that a 
lower TempH6.0 target can apply and this 
probably reflects the fact that after 5 days of 
ageing proteolysis compensates for the slower 
rate of pH decline given there was a significant 
increase in degradation of the myofibrillar 
structure of the sarcomere due to ageing 
(Hopkins et al. 2007).  The rapid rate of pH 
decline may cause an increase in SF when meat 
is aged for 5 days, again this being somewhat 
similar to the results of Thompson et al. (2005).   
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Figure 1. The relationship between TempH6.0 and shear force (Newtons) values for the LL after 1 day of ageing ( ) 
and 5 days of ageing ( ).  

 
Overall the results suggest that based on shear force a target of 15°C would ensure meat would have near 

optimum SF if aged for either 1 or 5 days.  It should be noted that a significant amount of the variation in SF was 
not explained by TempH6.0 and this suggests that to reduce SF when minimal ageing is applied and produce 
more acceptable sheep meat other factors must be considered (e.g., animal age).   
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