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Abstract

deteimineVin IwcTseparate trhlT ‘'crCS^XDlair ^  “  1 h° Ur post-s>au^  on the rate of meat t e n d e r ^
slope of the progressive^ i n c r e l ^  ?  ° V6r (P<° ° 01) ° f the variation »  the rate of myofibril fragmentation, ^
longissimus dorsi and cold shortened ovine loneiTshnurdo0" IndeX, measured at successive times in both electrically stimula,e i( 
Wamer-Bratzler shear force (P<0 001) from both hnv' rs' muse e. Over 30% of the variation in the postmortem rate of d

myofibrillar frag 1  L » ™  “ a . s T ^ I  w b “'”  ? P' *  “  Th'  *

trealment L  speci e, * £ L n i l ^ 202’ b' “ " "  >"»*' m suh/suggef, d »  * 4
and the subsequent effects on change in shear force • P, k Postmortem proteolysis as measured by myofibre fragment8 .)

Howe,er’ , ddi " ° n" * f M  ,l

Introduction

ï -  - P — . many »f -he effects „„ myofibce, ,„ri « r f ÿ  
bands by calpain is responsible for proteolyticaily in d u c t  ï e n d e r i l ’i SUggeS*  tbat,the ^gradation of costamere proteins 
degradation of these „ L u r e s  by i Ï  c h .™  T " *  “ “  (Tayl0, “  ' " 5> “  ^  < * »  * * “ 4
postmortem storage of meat (Goll et al, 1995) This paner rennrts «■ i . 'n/myosm lnteract'on, result m changes in toughness & j  
systen, on rate of ,e„derisa,,o„ in cold s h o r i L S ^

Methods

‘dec,' d over ■ 22 P"'™1 for their individua1
200mg trenboione aeetet, and f T ' “ '“  ^  " » “ f
group, HGP-). Heifers were slaughtered 90 davs after imnln t t ’ i ’ F S ftreatment 8rouP> HGP+) or not implant
45v.40  seconds). Core samples for calpain analysis were e>ectrically.stintulated (200 milliamps, P*

y /

plants

45v, 40 seconds). Core samples for calpain a n s U v s te w e ^ 3" ^ '^  f  Und “ r‘;asses were electrically stimulated (200 milliamps, Pc

70°C for 2 hours. Myofibrillar fragmentation index (MFI) [S io n  J /T / W h )  and"WameTlB ^ ' J 01"  P° St S'aUghter 
were determined at I, 3 and 10 davs postmortem M vr.fi hd l f ’• ) and Warner-Bratzler shear force values (Bouton et
valnes plotted „ 1 , 3  , d  ^  ‘ '» I*  »f of best fit * % ,
best fit through shear force values at I, 3 and 10 days postmortem for e * h  m m l  '° ° X  sloPe

fo'fowing the procedure described b ,  Koohntar.i, ( „ » ,  for * 4
8.0) for calpastatin, 150 mM NaCl (pH 7 0) for calpain I and IS O ^M  ni^ iV u"  SyStem comPonents was achieved using lOOmM ^  . 
determined using clsem as substrate P 35°  mM NaC1 (pH 7 0 ) f° r calpain n - Proteolytic activity of the calf8'"

wT *  |ambS With an average Weight 0f 27 0 * 3 3 kg -  i
week, ^agonist treated Iambs were orally ad n d n is te rc d ^ r 'ith S u te ro U O  Y * *  fed at either 0 6 or 18 ^
period. For IGF-I treatment, jugular vein catheters were inserted nn d- s r ™S k g  llvewe,Sht) once daily during the experiment1 ■; 
0.01% tetracycline in sterile saline (0.9% w/v NaCl) Long R3 IGF w m d' 6 C*per!,meat' Catheters were filled with 100 IU heP? ¡i 
hours directly prior to slaughter on day 7 of the experiment ( gr3de’ Gr° Pep) W3S continu° ^ ly  infused at 150 ug^f

sZizzzjr  s s s r i  s  : s r ;  z z z  ^  i

Warner-Bratzler shear force was calculated as described for cattle. ? ’ ’ 9 days postmortem. Rate of change

N“ ( S ^ f e n t o S S  Z l Z i l  d?S_cribed for catt,e with the following
in, 200mM NaCl (PB

Using a stepwise N a d  gradient, optima, s ^ ‘Z l S ^  ^  '  
calpain I and 400 mM NaCl (pH 7.0) for calpain II. g ^  L pH ? 0) f  caIPastati

Results and Discussion

~ r  î s s l » s s r  s s r r  * u - »  »». * » *  ^ .
maintenance feeding, and increased (P<0 051 bv fiio n n ic  , , Y' bS’ CaIpastatln actlv ity  was significantly reduced (P<0.005) W'
agonist treatments lowered (P<0.005) cal] n ef  ^g0nlSt tr^at™ nt 3t suPra"maintenance feeding levels (results not shown) IGF'1 ^ 
had an effect on calpain II activity. ^  ° f nUtriti° n' Neither plane of nutrition or pharmacological ^

it^
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heifer and lamb trials, variations inu.,u lamu 11 laid, vailaumn calpain I and calpastatin activity between treatment groups were not associated with significant 
:|jli nces >n any postmortem MFI or shear force measurements (data not shown). However, between animals, as the activity o c a  Paln 
-I:C °̂ Calpastatin activity (CI:CS) increases, the rate of postmortem myofibrillar fragmentation also increases (P<0.0 1) ( igure 
■W exPlained over 50% of the variation in myofibril fragmentation rate in both trials. Also, the vast differences in the postmortem 
L. °f the longissimus dorsi muscle from both species failed to produce significant differences in the slope of regression ines p otte 
tftcjf1 Cach data set (P=0.816). Indeed the slope of the regression lines are markedly similar, suggesting that regardless of treatment and 
V Sdifferences, t*le biochemistry of calpain specific postmortem proteolysis as measured by myofibre fragmentation rate was si mi ar.^ ^e 
^daf°f CaCh re8ress*on line does not significantly different from 0, suggesting that the calpain system 

'°n of myofibres in postmortem meat.

unique and essential in the
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The ratio of calpain Fcalpastatin is positively 

with the rate of myofibril fragmentation in both 
C;%  stimulated bovine and cold shortened ovine 

Us dorsi. Each point represents individual lambs (J) or
)■ Regression lines and equations for both lamb 
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Figure 2: Correlation between the ratio of calpain Iicalpastatin 
and rate of decrease in shear force in both electrically stimulated 
bovine and cold shortened ovine longissimus dorsi. Each point 
represents individual lambs (J) or heifers ( -  ). Regression lines
and equations for both lamb (--------) and heifer ( )
groups are shown

postmortem rate of decrease in shear force in both trials (Figure 2).
< ■ i  • . i.i_______/ „ . . » a i «  I n t a r / t o t i r m  H i i r i t i f T  n n c t m n r t p m

°t*ler hand, CI:CS explained only 30% of the variation 
W 01'®! factors affecting the physical integrity of postmortem muscle, such as changes in the actin/myosin interaction during postmortem 
«¡,j>  suggested by Goll et al (1995) must also be important in meat tenderisation. The rate of decrease in shear force was also not 
\ ' Cantly different between both trials (P=0.202) when initial post-rigor shear force (24hr shear force) and CI:CS were included as 

tes- Therefore, at the same CI:CS and 24hr shear force, species and treatment differences did not change the interaction between 
and rate of decrease in shear force.

i i si°ns
'a'n system appears to be the essential proteolytic system involved in the post-mortem fragmentation of myofibres and explains over 

San .Myofibril fragmentation rate. Despite species and treatment differences, CI:CS has a similar effect on the rate ol postmortem 
irj.at'°n of myofibres and muscle. However, CI:CS explained only 30% of the decrease in shear force in postmortem muscle. Clearly 

ct°rs are also involved in physically detectable meat tenderisation.
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