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SUMMARY: .ep-tT h is  work was aim ed a t  th e  s tu d y  o f  in f lu e n c e  o f  th r e e  c h e m ic a l ly  d i f f e r  

ly p h o s p h a te s  (C u ra fo s  700, C u ra fo s  I I - 2 ,  N a ^ H P ^ )  on th e  p ro c e s s  o f  h e a t- in d u c e d  de^ 

t i o n  o f  in t r a m u s c u la r  c o n n e c tiv e  t i s s u e  c o l la g e n  o f  PSE p o rk .  I t  was shown, t h a t  poiy?:

p h a te s  d e e p ly  in f lu e n c e  te m p e ra tu re  and e n th a lp y  o f  c o l la g e n  d e n a tu r a t io n .  In  t h i s  P 

ch em ica l n a tu r e  o f  p h o sp h a te  p la y s  an im p o r ta n t  r o l e .

I MPODUCTION: I t  i s  a l r e a d y  known, t h a t  in t r a m u s c u la r  c o n n e c tiv e  t i s s u e  p la y s  a very 

p o r t a n t  r o l e  m  m eat and m eat p ro d u c ts  q u a l i t y .  B eing  v e ry  c lo s e ly  s tu d ie d ,  t h i s  t i s s ue 

s t i l l  c a u se s  a l o t  o f  u n so lv ed  p ro b lem s , nam ely : changes i n  th e  p ro c e s s  o f  m eat ageir&i 

f lu e n c e  on w a te r -b in d in g  a b i l i t y  o f  m ea t, changes u nder in f lu e n c e  o f  b r in e  i n g r e d i e n t ’ P 

c u l i a r i t i e s  o i c o n n e c tiv e  t i s s u e  s t a t e  i n  m eat o f low te c h n o lo g ic a l  q u a l i t y  (PSE and ^  

S c i e n t i f i c  d a ta ,  d e a l in g  w ith  th e s e  p ro b lem s, a re  s c a rc e  and b e a r  c o n t r a d ic to r y  ch arac t®1' 

" M il ls  E.W. e t  a l .  (1 9 8 9 )" ; M i l ls  E .W ., Sm ith  S .H . e t  a l .  (1 9 8 9 ); S ta n to n  C. e t  a l .  

S ta n to n  C. e t  a l .  (1 9 8 8 )" . T hus, th e  p rob lem  o f c o l la g e n ic  change s t i l l  r e s t s  w ithou t

t i o n ,  th o u g h  m a jo r i ty  o f  a u th o rs  e x p re s s  common o p in io n  t h a t  a l l  p o s s ib le  changes tak® 

d u r in g  th e  f i r s t  10-12  h o u rs  p o s t  m ortem , and t h a t  d u r in g  f u r t h e r  ag e in g  c o l la g e n  d°eS1' 

change any m ore. In  th e  a s p e c t  o f  c o n n e c tiv e  t i s s u e  in f lu e n c e  on w a te r -b in d in g  a b i l 1^
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a t ,  a v e ry  m odest r o l e  i s  a t t r i b u t e d  to  t h i s  t i s s u e ,  t h a t  i s  d e c re a s in g  o f m uscle P 

s h a re  i n  t o t a l  m eat volume o r  m echan ic a c t io n  th ro u g h  co m p ressio n  u nder h e a t  d en a tu r 

I n  b o th  c a s e s  c o n n e c tiv e  t i s s u e  n e g a t iv e ly  in f lu e n c e s  w a te r -b in d in g  a b i l i t y  o f meat 

s i d e r  th e  p ro b lem  o f c o n n e c tiv e  t i s s u e  s t a t e  i n  PSE m eat a v e ry  i n t e r e s t i n g  and 

o n e . I t  i s  m ost p ro b a b le  t h a t  i n t e n s iv e  fo rm a tio n  o f  l a c t i c  a c id  a l r e a d y  in  th e  f i r s t  ^  f
suep o s t  mortem i s  s u re  to  in f lu e n c e  d e s t r u c t i v e l y  c o l la g e n  o f  PSE m eat c o n n e c tiv e  t i sS 

to n  C. e t  a l .  (1 9 9 0 )" .
a #

P o r th o s e  r e a s o n s  we i n v e s t i g a t e d  th e  p ro c e s s  o f h e a t  d e n a tu r a t io n  o f  in tra m u s c u la r  

gen o f  c o n n e c tiv e  t i s s u e  d u r in g  ag e in g  o f PSE m eat and we a l s o  co n d u c ted  r e s e a r c h  

to  in f lu e n c e  o f  p o ly p h o s p h a te s  as b r in e  i n g r e d i e n t s ,  on two m ost im p o r ta n t  comp°he 

m ea t: m y o f i b r i l l a r  p r o t e i n s  ( P a r t  1 ) and c o n n e c tiv e  t i s s u e  c o l la g e n  ( P a r t  2 ) .
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MATER I  AL ni AMD METHODS : O b je c t and e x p e r im e n ta l  c o n d i t io n s  o f  r e s e a r c h  were s i m ü 3̂  >  

d e p ic te d  in  P a r t  1 . Sam ples o f  in t r a m u s c u la r  c o n n e c tiv e  t i s s u e  w ere ta k e n  from  PS® P°
J?

r e s e n t in g  each  tim e  o f a g e in g . The p ro c e s s  o f  h e a t  d e n a tu r a t io n  i n  te m p e ra tu re  ra»S e ^  ^ 

20-90°C was s tu d ie d  by m ethod o f  d i f f e r e n t i a l  sca n n in g  c a lo r im e tr y  u s in g  c a lo r im e te r
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• "Koteljnikov G.V. (1983)".
AKD DISCUSSION: The main parameters of heat-induced, dénaturation of intramuscular 

^tive tissue collagen on different stages of PSE pork ageing are given in Table 1.
6 1. Thermodynamic parameters of dénaturation of intramuscular connective tissue 

collagen of PSE pork under influence of polyphosphates with different chemi­
cal composition

Ageing Time 
■hours

Td° C * H
arbitrary

units

a G
arbitrary

units

Type of Polyphosphate 
Manufacturing Country

3 6 7 ,0 1 1 0 0 160
24 62,5 2 10 0 2 10 Na5HP207 /USSR/
48 64,0 2600 340

3 6 6 ,0 1750 270 Curafos 700 /Germany/
24 68,5 3400 450 (Sodium diphosphate + sodium
48 64,0 3200 380 tripolyphosphate + sodium 

hexametaphosphate)

3 64,0 2400 230 Curafos I1-2 /USA/
24 6 6 ,0 3300 340 (Sodium tripolyphosphate +
18 55,0 5560 490 sodium polyphosphate "glassy")

°f Table 1 may be interpreted as follows:

62,
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ing first hours post mortem the use of liâ ïŒ̂ Or, (Sample 1) and Curafos 700 (Sample 

es practically equal temperatures of maximum of collagen dénaturation (66-6 7°c). 
the process of ageing till 24 hours temperature of dénaturation maximum lowered to 
, however, A H rose nearly 2 times as compared to 3 hrs post mortem. Temperatures

s,c°llagen dénaturation maximum of samples 2 and 3 rose to 68,5°C and 66,0°G, accordingly.alPy in case of Curafos 700 increased by 2 times and Curafos II-2 by 1,3 times compared
H  f  •■‘■frst hours post mortem.

A ft

N ,
er 48 hours of ageing, température of collagen dénaturation maximum and dénaturation

Alpy of sample 1 rose, t being 64°C, and A H - 2,5 times higher than value, correspon-
V -  , S o° co 3 post mortem. Temperature of denaturation maximum of sample 2 lowered to 64 C,

lightly decreased, resting 1 , 8  times bigger than during first hours post mortem. Dera­
tion maximum temperature of sample 3 lowered to 55°C, ¿ H  grew, 2,5 times exceeding its

X , An meat during first three hours post mortem.
0ciParing influence of Curafos 700 and Curafos II-2 on state of collagen structure at 
l£lg, we saw that a  H values of connective tissue denaturation in PSE pork in both cases

et

Nli

3 and 24 hours of ageing differed quite insignificantly. This could also be related 
teiaPerature. However, after 48 hours of ageing significant difference in action of those
^ a t

i t
es was observed.

A’eth cases temperature of denaturation maximum lowered, but if for sample 2 this value
2, 5 0llAy 2°C, for sample 3 - already 11°C, however a  H of sample 2 was 2 times smaller

+-T.
) of sample 3. Thus, a higher temperature of denaturation maximum of PSE pork col-

cuider action of Curafos 700 seemed to evidence about better stability of this
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protein compared to action of Curafos II-2. However, fall of denaturation enthalpy evideJlC 
about the opposite.

First experience failed to discover some regularity in action of chemically differed 
phosphates towards thermostability of intramuscular connective tissue collagen of PSE 
in process of its ageing.

¡A
Nevertheless, we should bear in mind, that in the present study we tried to evaluate 

of connective tissue collagen by mere analysis of thermodynamic characteristics. BesideS’ 
it is known, that a true measure of structural stability of system is difference betweeP 
functions of free Gibbs energy ( A  G) in denaturated and native states. Analysis of ^  
change in our research showed that when PSE pork was cured with Na^HPgOrp (USSR) and CUi’al" 
H “ 2 (USA>» monotonous increase of this value took place during meat ageing from 3 to 
hours ( ~  by 2 times). This allowed to suppose that collagen of connective tissue ixaiei 1 

fluence of these phosphates becomes more rigid (structured) in process of ageing. I11 ^  

of Curafos 700 the picture was different. At absolute A G values which were smaller ^  % 

Curafos II-2 case and bigger than under ITa^HP^ influence, A G, passing through 
after 24 hours of ageing, fell towards 48 hours.

In other words, Curafos 700 acted as stabilizer of collagen structure during first h°ui 
and after 24 hours post mortem; however, by 48 hours its action became opposite.

It is worth noting that degree of collagen structure stabilization was practically 0  ̂

to that when lia^HP^ had been added, but significantly lower, than in case of Curaf°s 1 1  

CONCLUSION; Upon evaluation of data on polyphosphatic influence on the process of heat ^  
naturation of intramuscular connective tissue collagen, first of all we must note that 
influence does exist and is different for different polyphosphates. To solve this P 
completely still seams impossible for us. However, even now we can state that chemica1 °°^ 

position of the used polyphosphate plays important role in the influence on collage*1 ^  
ture of PSE pork and its change in process of heating. In doing so, Curafos II-2 and 
Na3HP20? monotonously increase structural stability of collagen in process of PSE m0at 
ageing till 48 hours; however, Curafos 700 under similar conditions acts quite diff03̂  
Till 24 hours of ageing it functions in a way, similar to the other two phosphates, but ^ 
after 48 hours it causes significant structural destabilization of intramuscular coh»0̂  
tissue collagen of PSE pork.
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