


Discussion
The results from the present study show that it was possible to 
produce tender meat from beef m. longissimus dorsi using the very 
fast chilling regime and aging the meat for 7 days. Very Fast 
Chilling (VFC) produced tender meat after 7 days ageing by chilling 
striploins for 4 hours at -30°C, at an air speed of 2 m/s The 
tenderness observed was similar to that found in Slow Chilled (SC) 
samples after 7 days, which had been chilled firstly in ambient 
boning hall air for 24 hours and then at 0°C for a further 24 hours. 
This is in contrast to Bendalls “ 10/10 rule” which implies that very 
tough loins due to cold shortening should have been produced by 
chilling at very fast rates. Most research would indicate that meat 

l0 chilled below 10°C in less than 10 hours results in unreversible cold
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Nanism for this reversal in cold toughened beef due to ageing has still not been developed. A number of theories have been
leered.

’Iteir-p Jarn'e et al (1992) found that exised pre-rigor lamb striploin brought to 0°C in 3 to 4 hours showed a tenderness maxima. To ®xP 'a| a 
^ 0 ! ts the authors suggested that shock chilling to 0°C releases extra Ca2+ from the sarcoplasmic reticulum. This Ca which is Known ̂  
'old, the ‘ ..................ne action o f proteolytic enzymes (calpains) which cause an intense tenderisation capable oi overcoming in g -  
'"eim.-rtenin§- The slightly higher pH which was found in the present study early post-mortem would help to further stimulate proteolysis 
S J ^ n c r e a s e  in Ca 2+ would promote the contraction of muscle by provoking shortening. If the action of the proteases were su lcien 

Pe i,'V’desPread the effect of contraction might be to pull apart sections of the muscle, exposing more protein chains to proteo ytic a ac ' 
aPs enhancing tenderness. Contraction would be continuous along a muscle length in order to increase toughness. In contrast, a sma 

r °f breaks created by proteolysis could produce an increase in tenderness out o f all proportion to their number. A c am is on y as 
^lierT lt s Weakest link. The presence of cracks and breaks in the cytoskeletal structure therefore, would focus strain lines when s ress is
W .  atld thus increase the likelihood o f fractures. Very little fracturing would be needed to produce a marked tenderising, a sing e ro en 
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1>lere ’n every thousand would rupture the fibre at 2 mm intervals. „  ,
rec?In ^  Second theory that may account for the effect o f Very Fast Chilling is skeletal restraint derived from surface reezing. u ace 
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; < ^ hieved for approximately 40 hours (figure 3.1 (a) and (b)). Surface freezing occurred to a depth of approximately 1 cm. I his was 
V  , >n the difficulty in obtaining the 4 and 5 hour pH  measurements. Surface freezing may provide a restraining effect similar to that ot

tachments. . , ,
, — —______________________________________ By having a frozen “crust” the muscle fibres would be fixed in place and unable

j ](J —— ____________________________________  to shorten. The extra restraints imposed by this surface hardening may be all that
is required to overcome cold shortening. Unpublished work carried out in this 
laboratory has shown that VFC muscle, attained through a brine, which has not 
developed a crust did result in toughened meat (W hite et al., 1996). The authors 
used a pre-cooled brine immersion to attain 0°C in 5 hours post-mortem but with 
no surface freezing. This technique yielded extremely tough meat.
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