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From Table 1, it would appear that cold shortening accounted for most of the variability in shear force values, especially in those
Carcasses chilled at -12°C. This can be seen by the significant negative correlations between sarcomere length and both pH{5min
Values and shear force values, and also by the significant positive correlation between pH1 5min values and shear force values.

In the second experiment, the various ES treatments resulted in significant differences (P < 0.001) in mean pHjsmin Vvalues,
pHZlSmin values and shear force values, while there were no significant differences (P > 0.05) in mean pHp4p values, sarcomere
le“gths, or deep PM muscle temperatures after primary chilling. In contrast, chilling regime had a significant effect (P < 0.001) on
Mean temperatures after primary chilling, temperature 215 min post-mortem, sarcomere length, cooking loss and shear force values.
As in the first experiment, however, individual values over the entire experiment varied considerably and, as would be expected, more
Sxtensively. For example, pH|5min values ranged from pH 5.82 to 6.79, sarcomere lengths from 1.15 to 2.20 um, cooking losses
from 13.4 to 22.8%, shear force values from 1.67 to 9.96 kg cm2 and temperatures after primary chilling from 0 to 12.3°C.

Table 2, Correlation coefficients between parameters measured for ES broiler carcasses chilled in air at 0°C and -12°C.
0°C Air Chill (N = 83) -12°C Air Chill (N = 83)
1 2 3 4 1 2 3 4
1 PH15min 1
2 pHop 0.07 T
3 Sarcomerelength  035%* 0.04 3 041%%*  _0.03
: Cooking loss -0.41%%% 0. 42%** .34 4. ~QI5]*%* -Q28* _-0D:37**
4 Shear force -0.38**  -0.26* -0.42%%*  (.43%*x* 5 F-Q5T N T 2008 -0.63*+*  0.55*

In Contrast to the first experiment, Table 2 shows that rigor shortening contributed to most of the variability in shear force values.

is can be seen by the significant positive correlations between sarcomere length and pH]5min values and the significant negative
“orrelations between shear force values and both pH]§ min values and sarcomere lengths. In addition, these trends were stronger
With the fast chilled carcasses. Similar trends can also be seen in relation to the effect of rigor shortening on cooking losses.

The strong relationships between pH{ 5min values and their corresponding sarcomere length, cooking loss and shear force values were
®Xamined further by regression analysis to determine the pattern of rigor shortening over the entire pH range studied. In all cases,
Significant (P < 0.001) quadratic regressions were established which accounted for no more than 33% of the variability in the quality
Parameters tested. In addition, there was little change in sarcomere length, cooking loss or shear force values over the pH{5min
Tange 6.8 to 6.3. However, the adverse effects of severe rigor shortening were seen by a sharp decrease in sarcomere length, and a

¥ arp increase in both cooking loss and shear force values, over the pH}smin range 6.2 to 5.9. Throughout the pH5min range
Studied, meat quality parameters were consistently enhanced by the faster chilling regime.

CoNcLusIONS

Chicken carcasses are prone to both cold shortening and rigor shortening in a commercial processing environment.

Severe rigor shortening progressively increases toughness and cooking losses in carcasses with pH{5min values below pH 6.3.
Ri80r~induced quality defects can be minimised at all pH}5min values below pH 6.8 by faster chilling.
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