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EFFECT OF SODIUM CHLORIDE TREATMENTS ON THE MICROSTRUCTURE OF MUSCLE FIBRES
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BACKGROUND

Meat te n d e r iza t io n  mechanisms have m ainly been stu d ied  in  b ee f however h is t o lo g ic a l  
s tu d ies  show no s ig n i f ic a n t  d if fe r e n c e s  in  muscle s tru c tu res  between sp ec ies . D isru ption  
o f  I-band and p o s it io n  o f  Z - lin e  are r e la te d  to  aged meat, w ith  no s p e c ie s - s p e c i f ic i t y  
(E therin gton  e t  a l . , 1987).

The mechanical p ro p e r t ie s  o f  meat are r e la te d  to  f in a l  pH, postmortem tem perature, 
sarcomere len gth  and enzym atic p r o te o ly s is  o f  m y o f ib r i l la r  p ro te in s , p a r t ic u la r ly  
tropon in e and desmine (Yu and Lee, 1986). One group o f  enzymes s ig n i f i c a n t ly  in v o lv e d  in  
meat te n d e r iza t io n  are the ca lp a in es , sarcop lasm ic c y s te in -p ro te a s e s , o f  two types : 
ca lp a in  I ,  a c t iv a te d  in  the presence o f  50 to  70 mM Ca, and ca lp a in  I I  a c t iv a te d  w ith  1 to  
5 mM Ca (Koohmaraie, e t  a l ., 1988). Optimal con d ition s  fo r  ca lp a in  a c t iv a t io n  are 25°C and 
pH=7.5 (C o ttin , e t  a l ., 1991). When meat i s  marinated w ith  sodium c h lo r id e , m y o f ib r i l la r
p r o te o ly s is  takes p lace  a t an a cce le ra te d  ra te , reducing the time necessary fo r  postmortem 
co n d it io n in g . I t  has been demonstrated that ca lpa in es  produce breakdown o f  Z - l in e ,  T- 
tropon in e, I- tro p o n in e , tropom yosine, a -a c t in in e , t i t i n e  and nebu line (Koohmaraie e t  a l ., 
1984) .

However, rep o rts  in  the l i t e r a t u r e  rega rd in g  id e n t i f ic a t io n  o f  T -tu bu les, tran sverse  
b r id ges , Z -d isks and in t e r -m y o f ib r i l la r  connection  during ten d e r is a t io n  i s  sca tte red . 
S tud ies on s tru c tu re  id e n t i f ic a t io n  by e le c t ro n  m icroscopy are not co n s is ten t (S i lv a , e t  
a l .  1992).

OBJECTIVES

To study the mechanisms o f  any breakdown o f  m y o f ib r i l la r  p ro te in s , caused by m arinating 
w ith  calcium  ch lo r id e  during meat co n d it ion in g .

METHODS

Samples from b ee f Longissimus dorsi were obta ined ju s t  a f t e r  s lau gh ter and were d iv id ed  
in to  1500 g p o rt io n s . H a lf o f  the samples were marinated w ith  calcium  c h lo r id e  (0.150 mM 
fo r  48 h, 4°C) w ith  continuous s t i r r in g .  C ontrol samples were s to red  under p a r a l le l  
co n d it ion s . A f t e r  m arinating, each p o rt io n  was d iv id e d  in to  5 su b-portions and kept at 
4°C. Analyses were c a r r ie d  out on day 1 and every  o th er day th e r e a ft e r ,  up to  a t o ta l  o f  
14 days. Sensory a n a ly s is  was c a r r ie d  out a t the same sampling tim es in  o rder to  eva lu a te  
tenderness, ju ic in e s s  and f la v o r  w ith  an untra ined panel.

S ection s o f  1 cm3 were taken and f ix e d  w ith  Bouin reagent (6 h) . They were then included 
in  O.C.T. and fro zen  a t -70°C. S ections o f  5 x 1 mm were f ix e d  w ith  2.5% g lu tara ldeh yde in  
a 0.1 M sodium c o c o d ila te  b u ffe r  a t pH 7.4 (3 h, 4 °C ). The samples were section ed , sta in ed  
and p laced  under a transm ission  e le c tro n  m icroscope.

RESULTS AND DISCUSSION

Marinated meat showed con sid erab le  te n d e r iza t io n  a t day 1 o f  study, however th ere  was 
lim ite d  subsequent ten d e r is a t io n . Th is could be due to  a s e l f  d egrada tion  o f  ca lpa ines
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when exposed to  calcium , hence meat does not undergo ex cess iv e  te n d e r iza t io n  when 
Calpa in es  are a p p lied , in  con trast to  the a c t io n  o f  p lan t p ro tea ses .

Sensory a n a ly s is  show that th ere  were no s ig n i f ic a n t  d if fe r e n c e s  (P>0.05) w ith  resp ec t to  
Juiciness and f la v o r ,  a lthough tenderness was con s id erab ly  d i f f e r e n t  between marinated 
meat  and c o n t r o l .

Prolonged exposure to  calcium  re s u lted  in  ca lp a in  in a c t iv a t io n , in  agreement w ith
K°ohmaraie, e t  a l . ,  (1992) and Zimmerman and Scha laep fer (1991) who demonstrated that 
au to ly s is  o f  ca lpa in s  is  a common and i r r e v e r s ib le  process.
Structural d i f fe r e n c e s  were observed under the TEM between m arinated and co n tro l samples,
main ly  as sm all ho les  and d is ru p tion s  a t the l in e  Z reg io n . A 30,000 Dalton component
appeared in  m arinated samples a f t e r  the f i r s t  24 hours o f  s to ra ge , in  agreement w ith  
K°ohmaraie, e t  a l . , (1988)
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