
Bt108 Muscle biology and biochemisti

Mechanism of Tenderness Improvement in Tenderstretched Beef Carcases
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Background

length in raw muscle, and increased cooked meat I ?  , o f  studies have demonstrated increased sarcomere
tenderness improvement observed is thought to result from Jff CS irom tenderstetched carcases. The mechanism of
1970, 1973; Bouton et .1 19 n a „ d  J e S  S  “  f ° ‘h f '  m>ofibr,ls ,n d  lhe '» " " “ live (Hostetler et al.
myosin, but the interpretation o f  the texture o f  cooked m e a t f  ° me/ e ’" " f 11 l s  tncteased, reducing the overlap between actin and 
(discussed by Zam ora'M ai 1 » 8 )^ M a h M t l s  other Z  ¿ T ,  ̂ T ” 0" 5 »” ^  » »  -m ad e  structure is difficult
For example, stretching o f  living soleus rat muscle results in an el” vstmn rfT c a” ''! m™ ivei! ' T ™ ' " 1“ "  o f t“ dem e,s

g , c L  S ( w S ^ , T » w T  breakdOWn’ by Pr° “ a“ S ' ha' fttlltm ola, concentratior^'of Ca

Objective

S e ' r s S m i  S «  ™ S dC"’' ’ “  ^  ° f  “  de“ ™ i“  « *  ^ te n d e r is .t io n  resulting from

Methods

chilled overnight at 0 2°C T ^  n , g u Slde W3S Conventlonally hun8 (Achilles tendon). The sides were

hours and six !o-m m  thick s t e a k s c u t S m ^ T ' S e ^ n d S o ?  fr° m * * *  Side 3fter chlllln8 for 24
assigned to one o f  the three ageing periods 1 7 or 14Hav v eac s rip oin was divided into three and each third randomly 

O b^c,„e MeasuredT e m ^ fa S ra  and pH “  ?  ' 5  “ * » s,ored «  « C  until required
o f  tenderness and cooking loss were made as described by Rymill el a l"(T O y T S to tln ’I m d  ¡ ¡ T T " '  ° b|eCllve measurements 
determined as described bv McDonaeh and DHHv t 1007 , c ^ 1 , Calpain I and II and calpastatin activities were
laser diffraction technique described by Bouton et al (1973) T<Senso^v ^  ^  mcasif edon  the samples aged for one day using the 
cooked at 180°C for 3.? minutes Steaks were thawed for 24 hours at 3°C and
each steak were evaluated by a trained taste panel An incnmnl hi 6 J Um~rare degree o f  doneness). Four 1.5cm 3 samples from 
Tenderness and juiciness were scored on a 0T 00 T  1 Wock deS,gn Was used> with 10-12 tasters over 12 sessions, 
juicy. Data ‘° Ugh " *  * !  “ d ,0 °  W3S tender and
The effect o f hanging treatment on t h a  * rate C° nSt3nt f° r each measure as a A c t io n  o f  time, 
treatment as a fixed effect, and animal as rates on sarcomere length and protease activity was tested in a mixed model which included

measures o f  tenderness and c o o S g b s s  w e ^ t e s t e d ^ « f , ° fh^ .  treatment and a8ei"g  duration on objective
ageing included, and animal as a random effect For su b jec t!v e tS essrn m  o f t e n d e m ^ ™ ? * ’ 3geing 3nd hangmg treatment x 
abeve model was used with orde, o f  tasting added as a fixed effect, and iaste, and s ^  “  i T m  effects-

Results and Discussion

was ,  significant treannen, by ageing . „ i e r a c n o / A I ,  2 »

Figure 1. Mean Warner Bratzler peak force (PF) and 
compression (IC) values for Achilles hung (AH) and 
tenderstretch (TS) samples after 1, 7 and 14 days ageing

Figure 2. Mean tenderness scores for Achilles hung 
(AH) and tenderstretch (TS) samples after 1,7 and 
14 days ageing
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hUn,, rmined by the objective measurements, very little ageing response was found for tenderstretch carcases, whereas for Achilles 
showeHrCaSeS> b° th PCak f° rCe and comPression values improved as the duration o f ageing increased. The sensory panel results also 
tendem 3 8163161 ageing resPonse in conventionally hung carcases and, after 14 days ageing, this resulted in a similar level o f 
Tend meSS aS tbat °T tenderstretched product. This data suggests that some ageing is beneficial for tenderstretch product 
1% le« trCti  res1ulted ‘n significantly greater sarcomere length (2.95 v. 1.93 ± 0.03 urn, P<0.001)). Tenderstretched product also had 
one dm C° ° kln8 ° SS tha" d'd conventlonal Product (20 61 v 19.57% ± 0.26, P<0.01). Calpain 1 and calpain II activities, measured 
tends . P° S,1 mortem ' were not significantly different for the two treatments, but calpastatin activity was significantly higher in 

“uerstretch product (Table 1). &

Table 1. Least square means (± se) for calpain/calpastatin activities one day post mortem.

T reatment Calpain I 
(units/g muscle)

Calpain II 
(units/g muscle)

Calpastatin 
(units/g muscle)

Achilles hung 0.402 + 0.078 2.233 + 0.099 2.070 + 0.184
Tenderstretch 0.554 + 0.078 2.282 + 0.099 2.439 + 0.184

Treatment effect NS NS P O .05
Th
tendedresu,ts suig est that there should be more protease-based ageing in conventional product and this was the case. If  
Ogeinad6^™ 11? resulted in lncreased release of free Ca + from the sarcoplasmic reticulum, then this was not reflected in greater 
the eff f \ ng the penod from 1-14 days- The lack o f  response to ageing in stretched muscle could also be due to the possibility that 
'he d r  ° fp r0 tr  aCtlVlty 1S Simply ,ess aPParent in stretched muscle. In other words, the reduction in shear force resulting from 
Myosin at,° n o f cytoskeletal proteins 18 mimmal compared to that resulting from the reduction in the interaction between actin and

have i mperalUre and pH fel1 S18nlficantly (P<0.05) faster in tenderstretch carcases (data not shown). The temperature effect may 
Wou,dlSU,ted fr0n! the Slr6lchlng and hence thinning o f  the fat layer over the muscle. Interestingly, a faster rate o f  temperature fall 
The 06 exPectec  ̂* ° resu^ in a slower rate o f pH fall whereas the opposite actually occurred.
cenr ^ SU8g6Sl that the physical treatment, tenderstretching, has altered the environment in the myofibre affecting the rates o f 

biochemical activities. Additional studies o f  biochemical events in tenderstretched product are needed.

Conclusion

The iaipact ° f  Proteolysis in stretched muscle is substantially lower than that observed in muscle from conventionally hung carcases.
dUrin„CreaSed tendemess of  beef from tenderstretched carcase does not result from proteolysis caused by the calpain enzyme system 

s  an ageing period from 1-14 days post mortem.
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