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Introduction
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shortening) causes,  limited amount o f toughening as measured by shear force (H ertzm m '« “  1 W o ^ X e n d y  I t Z m m  « '» / i l 9 »  *

Objectives

,Th e Sr I Utdy T r f d * e deVe'0pmT t 0f tendemess >” ^strained and unrestrained muscle samples held over a temperature range to 
erelaUondui) between sarcomere length and tenderization. Ageing was measured in the raw state using the myofibrillar fragmentation1" 

(MFI). Tendemess was measured at rigor mortis on cooked samples. g Y tragmem

Materials & Methods

The longissimus dorsi (LD)) was removed at 20-30 minutes post-mortem from three steers. The animals had been slaughtered using 
commercial procedures with no e ectrirai ctim niot,^ t n ______ _____• , ™ , . . n siaugntered usingcommercial procedures with no electrical stimulation. Each LD was cut into six 150 mm lengVhs p l r a ^ l t o  h ? f i S “ pH

Results

Pre-rigor muscle restraint increased the sarcomere length for both the IS and s°r’ ..„.„„I , , .„„3
slight degree of stretching. However, while the pre-rigor restraint had n o  effee, o h P r  T  2 5  gm resPective|y’ suggest^
significantly decreased the shear force to 9 8 kgF (p<0 001) for the 5 ° f  samnl "  S ^  Ti fOT 35°C samples ( 13-2 kSF)’ ilg (/ U-UU 1 j ior the 5 C samples compared to all other temperature treatments.

A t" g0r’ the MFIs were equivalent for all samples, irrespective of treatment (Fig 3) The MFI of samnles held at l s ° r  A then ̂
at 4 C  increased gradually from the rigor values reaching 78 at dav 7 A d ifW n t , T  j  ? f P held at 15 C Pre-r>g°r and th riJ  
The MFI increased during the first 3 d L  ™  i0und for SamPles held at 25 a" d 35*C V *

¡d»
The MFI increased during the first 3 dlys r f ^  M  ^  *  25 “ d 35°C « * 2
compared to the other samples and their MFI was significantly higher at dav 7 t„<0 00D P 3 ^  T ™ *  “  MFI durmg 3g'Mb

was less marked than m unrestrained samples- MFI
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Mission
Mi
¿ f»derness development is largely attributed to calpain-mediated proteolytic events. Superimposed on f s  is the mfluence “ ere
actino he mcrease in overlap between thick and thin filaments as sarcomeres shorten results in hig er eve so  e g , shortened

complex on cooking (Marsh & Carse, 1974) and hence meat becomes more resistant to shearing. Toughness in cold shortened
as also been attributed to a reduction in calpain activity at the lower temperatures (Dransfie ,

Elding at 5°C resulted in an increase in the MFI compared to samples held at the higher temperatures, in the pre ^  ^ e
proteniS that tbe increased intracellular Ca2+resulting from the low temperatures (Jeacocke, 1982) may ave s imu d h
-  °lytlc activity of the calpams. However, increasing intracellular Ca2+ also stimulates muscle contraction and hence toughening, and theactivity of the calpams. However, increasing intracellular Ca also stimulates muscic ™  °  restrained

Proteolytic activity, implied by the higher MFI, became evident as a reduction in shear force only when the mu

restra|traSt t0 the cold shortened toughness, heat shortening (produced by 35°C pre-rigor holding) had lldl*T e^ eCt HemTsswas unaffected by 
sarc ‘ned °r unrestrained samples. This finding is similar to the observation made by Smulders et a1.(1990), that . s]ow
g!yc ?lere 'cngth in fast glycolysing muscle but that there was a high correlation between cold shortening and re uc 
c i J > n g  muscle,  lt j f ^ l y  that the fast glycolysing muscles will reach rigor earlier and thus at a higher
S h  atlCes>heat shorten. It is not clear why the heat shortened samples did not toughen, but it might relate to the “  *n ‘v e Pr0t 
p r ^ o n ,  particularly myosin, that occurs during the pre-rigor period (Bandman & Zdan.s, 1988) or to the temperature-induced 

ysis during the pre-rigor period (Simmons et al., 1996).
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Figure 2. Effect o f temperature and muscle restraint during rigor 
development on shear force

Figure 3. Effect of pre-rigor temperature on the post-mortem 
myofibrillar fragmentation index
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