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TENSILE TESTS ON PERIMYSIAL CONNECTIVE TISSUE
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INTRODUCTION
litMeat tenderness comes from the mechanical properties of cooked muscles fibres and connective tissue After cookie

stmctures are closely linked due to thermal shrinkage of collagen. Therefore it is not possible to separate the contribution of each struck 
the resistance of ennk'pH mpat fmm r̂ cni+o nf *_x__../• i < . . fi+i A . . r  , , „ & w lia 6wl< itic ic iu ic  1L IS not possiDie to separate the contribution o f each su^-
Îe T trTssTain cuwes w iTh f  mechaf c*1 tests Perfo™ ed on whole samples. Some empirical parameters can be deduct

the stress-strain curves which give an indication of the resistance of myofibrillar or connective structure (Bouton -  ■ 07^1 but*
parameters are not only dependent on one structure and in some cases they cannot be determined (Bouton et al. 1975b)

I hC Sner.lTir rpcictan/'p r\ F moot L „ „ 1___ __  i i ’ '- —  ̂ vcuuiui uc uciciiiiineu joouton et al.Ay/5b)
” eat !fmCtUT _ hf  b! en measured ^  tensile tests on * « *  structures extracted from cooked <

cooking temperature up to 90°C. Lewis cl a/ .. (1991 ) have demonstrate a reduction in strength 
conditioning for both raw and meat cooked at 50°C. At higher temperatures (60-80°C) no effect of conditioning was seen

The purpose of this study is to analyse the effect of both cooking temperature and sarcomere length on some mechanical 
of perimysial connective tissue extracted from raw or cooked meat.
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MATERIAL AND METHODS
Sternomandibularis from 9 cull cow ( 7-8 years old) were excised within 1 h after slaughter. The muscle of one side was cu

f s 'c 'T h e  dav ft “  i ht T th 0 " 6 ^  *  °°C “ d ° ther at 15°C  The muscle of the other side was stretched, sealed a»15 C. The day after slaughter all the samples were stored at 4°C for 1 week.
Pieces of meat ( 5 x 3 x 3  cm) were either kept raw or cooked 1 5 h at 60 or 80°C

with a s c u l p e d  2 Z ? “ i S E' h= 10 W“  =3 " " ,0ne“  in *  —  « - »  —
Tensile tests on perimysial strips were performed on an INSTRON 4302 with a speed of 6 mm/min until total breaking of the sampl‘d  
were tested in the direction of muscle fibres. The following parameters were calculated •

T  Cr“ S SeC"“  ° f " * *  «  • * —  fr0m ™ 8h'- ^  — « « <*™sity o f , ,  ta k in g  

Z n b e d  b T a l s l u J .  n w “ 'C“la“ d aC“ rdinE,°  K,'pP “ * B“ ”«  09*21 Sarcomere lengd, was measued by diffraction'

RESULTS
» the

“ d ” e re le n g th  on  the  m echan ,cal param eters bu t there  is a  strong Therefore

^ aono'p the len8ti : maximum stress’ modulus and energy decreased from raw to cooked. (Fig 1) But the difference bet"1 '
Md 80 C was not significant. There was a great variation among animal. The breaking strain increases from raw to cooked (fig 9) 
Whatever the temperature there was an increase of maximum stress, modulus and energy from contracted to stretched The breaking
decreased as sarcomere length increased (fig 2). sireicnea. theorem
No significant changes were observed in sarcomere length between raw meat and meat cooked at 60°C. A decrease of 10% was noted

MODELISATION
1 -Breaking strain
For raw meat the theoretical values of the angle between collagen fibres and muscles fibres is given by 

Tan(ex) = Tan(a0)*V3/2 (Lepetit 1991) B y

Wi,hT » M ^  r",i0 ° f  “ “  ( l ' S a r m  le"e 'h/2l‘” > ” d “ • “»  «  “ 1 '» i l k  between collage«,«, fibres and mu*“  ¥

. t Z S Z ^ “ e ,! C « o t“ b Z  ’ tl“  ° f  “k»“' 1 11 Tl»l Ikat the wavy length i, ^

Z o l f r  fir,“rCS' de,fo" n ,ti”  “  ""«<< Ike Collagenous fibres in the tensile test can be calculated Thi, curve is ploW1
As collagen fibres are not elastic in the raw state, they are expected to break since they are straight if there is no slippage T h /d is^ L

¿ S Z S Z S Z  “ Z d in g tf  fie  e * ”eg„ S £ * " *  * * >  * “  *  " - * • «  —  »  «  »  « *  .keoretid *
2 - Percentage of collagenous fibres involved in the test

-  different. No, ,11 * 4fibres run throughout the sample. The percentage of collagenous fibres'involved theZ d ™  S « r e  L g th  to , 
lengths lower than 1.3 urn theoreticallv no mlUoennnc f t w  ,1,___ u„..a ___  , ,  sarcomere length, t or
lengths lower than 1.3 pm theoretically no coliagepoùrfibreprun throughour^L'satnple^rom ^n^grip re themeth« 6 huhis e x ^ d ^ Î  tmean value of sarcomere enuht re 1 + n i ,„v, TUo-rsf,,™ ____ r  . .  6 p omer. in tms expc wJ f :“ ‘ th ST ° r e t  l s U 5 ± 0 A »m Therefore the mechanical properties measured in contracted^¡apples canliot theoretic 

d to those of collagen. For normal and stretched strips of perimysium the mechanical parameters can be corrected for the perc^S  
o agenous material which actually bear the force in the sample and which depends both on the percentage of collagenous fibres i iN ^

lL “ m t “ ”T  ° f 'he S,riP- T1”  a a “ Ca' a°a,ySiS “  “ ™ ted Z s s  and Energy) ✓
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'Sure ] : Variation o f  maximum stress with temperature. Figure 2 : Variation o f  breaking strain with contraction

and stretching.

Fi
'Sure 3 : Changes in the deformation to unfold 

'agerious fibres in the tensile test and o f  breaking 
¡yj"a’n with meat length ratio. 

eat iength ratio =Sarcomere length /  2.
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I n c l u s i o nFhi
,*<*hanical properties of perimysial connective tissue showed great changes during cooking in place in the sample. The decrease in 

:e observed between raw meat and meat cooked at 60 and 80°C is in agreement with the results of Lewis et al.,( 1991). Snowden et al.,

reasinc
*UC] e shown that the extensibility of collagen fibres increase the more they contract during cooking. An increase in breaking strain with
Sno; - « g  cooking temperature is observed for perimysium strips, and comes with cooking shortening. Therefore the phenomem observed by 
For 1977 can partially explained the variations in breaking strain.
e x a c t e d  strips of perimysium, collagenous fibres are theoretically not involved in the test due to their angle. Moreover the unfolding of 
fibres n°US ’̂̂ res bas n°t 'he expected effect on breaking strain. Theses two observations can be explained if the angle between collagenous 
obServare dispersed around the theoretical value or if other components of the perimysium affect the mechanical parameters. A direct 
fibres atl°n collagen°us fibres during the test is necessary to link the mechanical properties of perimysium strips to those of collagen
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