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^ o r e t i c a l  a p p ro a c h e s  t o  th e  m odelling; o f p r o t e in  s p a t i a l  s t r u c t u r e s  fo rm at ! o n  
’‘qSS& aaj d i s t a n t  en e rg y  minimum a t  v a r io u s  s ta g e s  of meâT'raw m a te r i a l  p ro c e s s in g
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p r o p e r t i e s  o f  p r o t e in s  as e d ib le  com ponents o f te c h n o lo g ic a l  raw m a te r i a l  f o r  th e  m eat 
8o t r y  may be  co n n ec ted  w ith  t h e i r  p r im a ry , s e c o n d a ry , t e r t i a r y  and q u a te rn a ry  s t r u c t u r e s .  
c0' til8  b i o l o g i c a l  v a lu e  o f p r o te in s  w hich i s  c h a r a c te r iz e d  by th e  e s s e n t i a l  amino a c id s

i s  f u l l y  P re d e te rm in e d  by i t s  p rim a ry  s t r u c t u r e .  D i g e s t i b i l i t y  ( a t t a c k in g )  o f n ro -  
. in s  by th e  p r o t e o l y t i c  enzymes depends f i r s t  o f a l l  on t h e i r  c o n fo rm a tio n , i . e .  on t h e i r  
b condary and t e r t i a r y  s t r u c t u r e s .  P re l im in a ry  t h e o r e t i c a l  works a llo w  t o  s t a t e  t h a t  a  num- 
¡W Ü* f u n c t i o n a l ,  p h y s ic o -c h e m ic a l and o rg a n o le p t ic  p r o p e r t i e s  o f th e  m eat sy stem s -  o r e -  

red foods and f in i s h e d  p ro d u c ts  -  i s  s t i p u l a t e d  f o r  i n i t i a l  q u a te rn a ry  p r o t e i n  s t r u c t u r e s  
C  th o se  b e in g  form ed on th e  d i f f e r e n t  t e c h n o lo g ic a l  s ta g e s  of th e  m eat p ro d u c t  m anufao-

^ fo re  go ing  on , l e t ' s  pay  a t t e n t i o n  to  t h a t  te rm s " s t r u c t u r e  o f  p r o te in "  and " p r o te in
• sP f aicin6 s t r i c t l y ,  a re  n o t  e q u iv a le n t .  However, as to  th e  q u a te rn a ry  s t r u c t u r e .  

i t i o n s  w hlch a re  a c c e p te d  in  th e  b io c h e m is try  a llo w  to  i n t e r p r e t e  th e s e  te rm s a s  t o  he 
R h e r  i d e n t i c a l .
th? of *he m oet w id e -sp re a d  in  modern b io c h e m ic a l l i t e r a t u r e  / ? , 1 0 , 13 /  i n t e r p r e t a t i o n s  o f  
R  co n cep t " q u a te rn a ry  s t r u c t u r e  of p r o te in "  i s  a n o n -c o v a le n t i n t e r f i x a t i o n  o f  p r o t e in  
1(W0» c lecu l.B -m onom ers i n  th e  form  o f s p a t i a l l y  o rd e re d  o lig o m e rs . T h is  i n t e r p r e t a t i o n  a l -  
W !  t0  lo o k  a t  tü e  Pr0C8Bfl ° f  q u a te rn a ry  s t r u c tu r e s  fo rm a tio n  by p r o t e i n  f r a c t i o n s  o f  th e  
if “ sy stem s from  th e  p o s i t i o n s  o f p h y s ic a l  c h e m is try  fu n d a m e n ta ls .
b R ?  c o n s id e r  p r o t e i n  m acrom olecules-m onom ers o r  t h e i r  a s s o c ia to r s  as  charged  d is p e r s e  
3.1=/ i es ^h lc h  have a d s o r p t io n  and d i f f u s io n  la y e r s  o f  c o u n te r  io n s  u s in g  a p p ro ach es  / I  2 
Uvf< dev e lo p ed  on th e  b a s i s  o f th e  D I f0 - th e o ry * , one can  th e n  q u a l i t a t i v e l y  and o u a n t i t i - ’ 
tk a n a ly s e  th e  in f lu e n c e  of d is p e r s e  system s p a ra m e te rs  on th e  a g g re g a t in g  s t a b i l i t y  of
ÍOa?®,o b je c ts  and m odel th e  p ro c e s s  of t h e i r  s t r u c tu r e - f o r m a t io n .  I f  s t a r t i n g  from  th e s e  
?sCon/¡QnS.aÍ íuí"?Lp ?SSÍí>le in tro d u c e  c o n cep ts  o f  q u a te rn a ry  p r o t e in  s t r u c t u r e s  o f  th e  f i r s t ,  
l¡Tr°hd and t h i r d  l e v e l s  w hich have no a n a lo g s  i n  th e  b io c h e m is try .  ^
C ® * q u a te rn a ry  s t r u c t u r e s  o f th e  f i r s t  l e v e l  w e 'l l  u n d e rs tan d  a s s o c i a to r s  o f  m acrom olecu- 
i r im 0aomers w hich  0X8 form ed in  c o n se q u e n c e .o f  t h e i r  c o a g u la t io n  i n  a  p o t e n t i a l  w e l l  ( i n  

e n 8 rsy  minimum) f o r  w hich th e  v a lu e  U i o f  en e rg y  b a r r i e r  o f  p a i r e d  i n t e r a c t i o n  a t  
^ _ce te rm in ed  p a ra m e te rs  o f a  d i s p e r s e  sy stem  exceeds t h e i r  B row nian-m otion  en e rg y

th eo ry  o f D eryagin-L andau-E iirw ay-O verbeck
-

k c ep th  o f  th e  seco n d a ry  energy  minimum, i f  su c h  ta k e s  p la c e ,  i s  n o t  enough f o r
61r i n t e r f i x a t i o n ,  i . e .  -  . . .. .Ui > R r > Imm Ui I (I)

h  i s  B o ltz m a n n 's  c o n s ta n t ,  J ;  T te m p e ra tu re , K.
^ t e r n a r y  p r o t e i n  s t r u c t u r e s  of th e  second l e v e l  may be u n d ersto o d  a s  p e r i o d i c a l  c o l l o i d a l  
^ U c tu r e s  b e in g  form ed a s  a r e s u l t  o f a c o a g u la t io n  i n t e r f i x a t i o n  o f  p r o t e i n  a s s o c i a to r s  

the  se c o n d a ry  en e rg y  minimum. F o r t h i s  th e  fo l lo w in g  in e q u a l i t y  m ust be  s a t i s f i e d :  
n ,  l mi nUi l >kT  (2)

f i n a l l y ,  u n d e r  q u a te rn a ry  p r o te in  s t r u c t u r e s  o f  th e  t h i r d  l e v e l  we mean s p a t i a l  p r o t e -  
£0r c a s s e s  c o n s i s t i n g  o f c h a in  a g g re g a te s  b e in g  form ed i n  consequence o f  c o a g u la t io n  i n -  

u R ix a t io n  ( i n  th e  p r im a ry  en erg y  minimum) o f a s s o c ia to r s  o f p r o te in  m acrom olecules-m ono- 
In  fo rm in g  su c h  s t r u c t u r e s  p r o te in  a s s o c ia to r s  a r e  a b le  t o  ta k e  p a r t  f o r  w hich  a t  p r e -  

bR ^m ined p a ra m e te rs  o f  a  d i s p e r s e  system  th e  B row nian-m otion en e rg y  exceeds an  en e rg y  
t j R i e r  v a lu e  o f  t h e i r  p a i r e d  i n t e r a c t i o n .  As exam ples o f  q u a te rn a ry  p r o t e i n  s t r u c t u r e s  o f  
Of f i r s t  l e v e l  th e  m ost c o a r s e ly  d is p e r s e  e lem en ts  o f  f in e - g r a in e d  and f i b r i l l a r  mass / ¿ /  
{ R e s t r u c tu r e d  sa u sa g e  em u lsio n s (a s  a  r e s u l t  o f t r e a tm e n t  in  g r in d e r ) ,  m uscle  f i b r e s  and 
tdR b le  c o n n e c tiv e  t i s s u e s  ( a s  a r e s u l t  o f m assaging  o r  tu m b lin g  th e  raw  m a te r i a l  f o r  cu red  

m a n u fa c tu re )  may s e r v e .  A t th e  same t im e , s t r u c t u r e s  formed by m e a n - s t a t i s t i c a l  e l e -  
Of o f f in e - g r a in e d  and p a r t l y  f i b r i l l a r  m ass, e .g .  i n  raw sau sag e  e m u ls io n s , a r e  exam pl.B  

he q u a te rn a ry  s t r u c t u r e s  o f th e  second l e v e l .  A s p e c i a l  f e a tu r e  w hich a llo w s  t o  judge  
h t t h e i r  p re s e n c e  i s  an is o th e rm ic  th ix o tr o p y  o f a  num ber o f s t r u c tu r a l - m e c h a n ic a l  p r o -  

t R i e s  o f  sa u sa g e  e m u ls io n s . D uring  h e a t  t r e a tm e n t ,  q u a te rn a ry  p r o t e in  s t r u c t u r e s  o f  th e  
OuR l e v e l  a r e  form ed i n  sau sag e  e m u ls io n s . These s t r u c t u r e s  e n su re  th e  n e c e s s a ry  e l a s t i -  
t R  and s o l i d i t y  o f s a u s a g e s .  D e s tru c t io n  o f  in d iv id u a l  c h a in s  o f  th e  q u a te rn a ry  s t r u c t u -  

of th e  t h i r d  l e v e l  i s  accom panied by n o n - th ix o t r o p ic  chang ing  s t r u c tu r a l - m e c h a n ic a l  p ro -  
o R ie e  o f  m acrovolum es i n  s p i t e  o f  t h a t  m icrovolum es w hich compose them  a r e  a b le  t o  keep 
R S in a i  p r o p e r t i e s  o f  th e  i n i t i a l  p ro d u c t .
t R R i n c i p l e , fo rm u la te d  above p h en o m en o lo g ica lly  fo rm a liz e d  co n cep ts  o f  th e  q u a te rn a ry  p r o -  

6 t r u c tu r e s  o f  t h r e e  l e v e l s  a llo w  (on th e  b a s i s  o f fu n d am en ta l c o n c e p tio n s  o f  t h e  phy- 
cR A  c h e m is try )  t o  e v a lu a te  q u a n t i t a t i v e l y  th e  r o le  o f  p r o te in  o r g a n iz a t io n s  ( e le m e n ts ) ,  
fys£esp o n d in S bo th e  c o n c re te  l e v e l  o f th e  q u a te rn a ry  s t r u c t u r e ,  i n  su ch  p r o p e r t i e s  o f m eat 
«Jrbejae as c o n s is te n c y  o f th e  f in is h e d  p ro d u c t ,  l i m i t  s h e a r in g  s t r e s s  and i n t r i n s i c  v is c o -  
íJ y  of m asses t o  be a g i ta te d a n d  conveyed , w a te r -  and f a t  b in d in g  c a p a c i t i e s ,  w a te r -  and 
t R  h o ld in g  c a p a c i t i e s ,  e t c .  C a rry in g  o u t su ch  an e v a lu a t io n  may s e rv e  as a n e c e s s a r y  b ase  
R  R e a l iz a t io n  o f  th e  id e a  t o  r e g u la te  above-enum erated  p r o p e r t i e s  a t  th e  expense  o f  p u r -  
'■ita e ch an g in g  th e  r e l a t i o n s h i p  betw een  s t r u c t u r a l  e lem en ts  of ev e ry  l e v e l .  A t th e  same 

e > i t  sh o u ld  be  r e a l i z e d  t h a t  i n  t h i s  way th e r e  i s  th e  whole num ber o f  s e r io u s  d i f f i c u l ­
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t ie s  co n n ec ted  w ith  th e  absence  o f a n e c e s s a ry  in fo rm a tio n  of some p a ra m e te rs  of p r o t e i n s -  
“tenomers o r  t h e i r  a s s o c i a to r s  and w ith  an i n s u f f i c i e n t  developm ent o f c o rre sp o n d in g  compu­
ta t io n a l  a lg o r i th m s  w hich r e s t r a i n  th e  u se  o f  numerous r e s u l t s  based  on th e  DLFO-theory f o r  
M odelling o f th e  q u a te rn a ry  p r o t e in  s t r u c t u r e s  fo rm a tio n  p ro c e s s  i n  m eat sy s tem s , 
l e t ' s  c o n s id e r  some o f th e s e  d i f f i c u l t i e s  and o u t l in e  t r e n d s  f o r  t h e i r  e l im in a t io n .  Cue o f 
tile in s tru m e n ts  f o r  m o d e llin g  we a r e  i n t e r e s t e d  i n  i s  a f u n c t io n a l  dependence of t o t a l  i n ­
t e r a c t io n  en e rg y  o f  d i s p e r s e  p a r t i c l e s  on th e  s e t  o f c o n c re te  p a ra m e te rs  of a d is p e r s e  s y s ­
tem and p r o t e i n  m acrom olecu les o r  t h e i r  a s s o c ia to r s  w hich form  i t s  d i s p e r s e  p h ase :

Ut=U(a,H,Y*,E,A,X) C3)
Ih d ic a to rs -a rg u m e n ts  o f  t h i s  f u n c t io n  may be u n ite d  i n t o  th e  fo l lo w in g  g ro u p s:
-  th e  c h a r a c t e r i s t i c  l i n e a r  d im ension  CL o f  p r o t e in  m acrom olecu les o r  t h e i r  a s s o c ia to r s  and 
tile d i s ta n c e  H betw een  t h e i r  s u r f a c e s  a r e  in d e p e n d e n t v a r i a b l e s ,  m;
-  S t e m 's  p o t e n t i a l  Y<r o f p r o t e in  m acrom olecu les o r  t h e i r  a s s o c ia to r s  i s  a c o n d i t io n a l ly  
co u s ta n t v a lu e ,  w hich i n d i r e c t l y  c h a r a c t e r i z e s  t h e i r  e l e c t r i c  c h a rg e , V;
-  d i e l e c t r i c  c o n s ta n t  £ and c o n s ta n t  A. o f  m o le c u la r  a t t r a c t i o n  fo r c e s  a re  c o n d i t io n a l ly  
C onstant v a lu e s ,  c h a r a c t e r i z in g  th e  d is p e r s e  p h ase  p r o p e r t i e s ,  Fm-X & J ,  r e s p e c t iv e ly :
“ D ebye 's  p a ra m e te r  30 i s  a d e s ig n  v a r i a b l e  c h a r a c te r i z in g  th e  i n t e n s i t y  o f p o t e n t i a l  f a l l ­
ing in  a d i f f u s e  l a y e r  o f  c o u n te r  i o n s ,  m“1 .
At p r e s e n t ,  t h e r e  i s  a s u f f i c i e n t  q u a n t i ty  o f t h e o r e t i c a l  and a p p lie d  works i n  w hich th e  
c° h c re te  form s o f  th e  f u n c t io n a l  dependence ( 3 ) a re  g iv e n  and l im i t s  o f  t h e i r  use a r e  b a s e d . 
011 th e  b a s i s  o f t h i s  in fo rm a tio n  a n a ly s i s  from  th e  s ta n d p o in t  o f i t s  a p p l i c a b i l i t y  f o r  mo­
d e l l in g  o f th e  q u a te rn a ry  p r o te in  s t r u c t u r e s  fo rm a tio n  p ro c e s s  i n  m eat sy s tem s , p ro c e e d in g  

th e  a ssu m p tio n  t h a t  p r o t e in  m acrom olecu les c o n s id e re d  o r  t h e i r  a s s o c ia to r s  in  th e  f i r s t  
A pproxim ation may be re c o g n iz e d  as  h av in g  a  s p h e r ic a l  sh a p e , i d e n t i c a l  d im ensions and a 
^ a c t i o n a l  c o m p o s itio n , th e  dependence showed in  th e  work /2 /  was s e le c te d  as a b a s i s .  A f te r  
p a l i n g  c o e f f i c i e n t s  e n te r in g  i n t o  i t  w hich a llow ed  to  p a s s  t o  d im ensions of q u a n t i t i e s  of 
I t s  argum ents t h a t  co rresp o n d  to  th e  i n t e r n a t i o n a l  system  o f u n i t s  / S I /  th e  n e x t fo rm u la  
/b /  was d e v e lo p e d : > a

H i  = 6,2S8qSVa ts i{l*exp(-3?H)} -  w
In c o n n e c tio n  w ith  t h a t  i n  l i t e r a t u r e  a v a i l a b le  we d i d n ' t  f in d  any in fo rm a tio n  o f S t e m 's  
P o te n t ia l  v a lu e s  f o r  p r o te in s  of th e  m eat in d u s t r y  raw m a te r ia l  w hich a re  n e c e s s a ry  f o r  
o & lcu la tio n s  by fo rm u la  ( 4 ) ,  a c o m p u ta tio n  method f o r  Ya- based  on th e  known c h a r a c t e r i s ­
t i c s  was dev e lo p ed  / 5 / .  F o r  t h i s  p u rp o se , ap p ro ach es t o  th e  d e r iv a t io n  o f dependence equa­
tion  o f a th r e s h o ld  c o n c e n tr a t io n  o f c o a g u la t in g  io n s  on th e  d i s p e r s e  system  p a ra m e te rs  i n -  
t iu d in g  y<r w ere borrow ed from  th e  work / 2 J  and t h i s  e q u a tio n  was so lv e d  f o r  Vo- • As a r e ­
s u l t  th e  n e x t  m a th e m a tic a l e x p re s s io n  was r e c e iv e d :

(li-pHxp) .2 o
iO A 9

Tsxp )
0,25

0,25 (5)

,-2 3

,  ,0 (22-PH«p)A 2e e

_ 1 \ 0 ,8 ? 2 e 3k 5 T**f  /  _
wh ere  g  = -  1 ,6 0 2  • IO“ 1 *' i s  th e  e le c t r o n  c h a rg e , C l; k = 1 ,3 8 1  • B o ltzm an n 's  co n -
at a n t ,  J /K ; pHc r  th e  a c t iv e  a c i d i t y  c o rre sp o n d in g  to  th e  th r e s h o ld  o f p r o te in  c o a g u la t io n  
°f f r a c t i o n  c o m p o s itio n  c o n s id e re d ;  Tc r  th e  te m p e ra tu re nc o rre sp o n d in g  to  th e  c o a g u la t io n
freehold, K; £ = £ h20 = 7 »083 * I0_Ib • F/mi 1 = I0' . J*
form ula ( 3) was used f o r  c a lc u la t io n s  o f  f o r  c a s e in s  / 5 / .  The r e s u l t  re c e iv e d  d i f f e r ­
ed n o t more th a n  3 p e r  c e n t  from  th e  v a lu e  o f  a  se n se -a n a lo g o u s  p o t e n t i a l  de te rm ined  by 
“teems of o th e r  a p p ro ach es  / 9 / .  On th e  b a s i s  o f a v e ra g in g  l i t e r a t u r e  d a ta  / 4 , 9 , I 0 /  w ith  pHc r  
Ahd Tc r  v a lu e s  o f Y<r w ere c a lc u la te d  f o r  th e  w ide group o f p r o t e in  f r a c t i o n s  of th e  m eat 
In d u s try  raw m a te r i a l .  Some o f  them  a r e  c i t e d  lo w er: myogan -  Y«r = - I | 2 *  10" ? ,  V; m yosin -  
Vc = - 2 ,0  • IO "3 , Vj f ib r in o g e n  -  Ys = - 2 ,1  • I0 " 5 , V; serum  album in -  VV = - 2 ,9  • 1 0 -5 , V. 

*or c a lc u la t io n s  o f  v a lu e s  3G c o rre sp o n d in g  to  th e  s t r u c t u r e  fo rm a tio n  c o n d it io n s  c o n s id e r -  
6(3 th e  known / 3 , I I /  fo rm u la  was used w hich a f t e r  re d u c in g  th e  d im en sio n s of q u a n t i t i e s  en­
u r i n g  i n t o  i t  t o  th e  i n t e r n a t i o n a l  Bystem o f  u n i ts  / S I /  and a f t e r  some m odify ing  may be 
Wri t t e n  i n  th e  fo l lo w in g  form : , , , _pJ i )  .  .

g s = f e ‘ . 6 . 0 2 Z - S U O < Z ‘ i \  ( 6 )

¡“here  p l i  = ' -  l g  ( o f  a m o la r c o n c e n tr a t io n  o f c o a g u la t in g  io n s  o f th e  i - t h  s o r t ) .
»he g rap h s  i l l u s t r a t i n g  th e  r e s u l t s  o f  a s p e c i f i c  exam ple o f  m o d e llin g  th e  p a ire d  i n t e r a c ­
tio n  o f p r o t e i n  e lem en ts  (w ith  a r a d iu s  Q = 1 0 0 * 10" ? ,  m) o f  th r e e  f r a c t i o n s  a re  shown in  
“i g . I .  ik e  cu rv e  I  c o rre sp o n d s  t o  m yosin , th e  cu rve  I I  t o  f ib r in o g e n  and th e  cu rve  I I I  to  
s®rum a lb u m in . The d is p e r s e  medium te m p e ra tu re  i s  assumed t o  be e q u a l to  288K, pH 5 ,8 -  Con- 
?eh t r a t i o n  o f th e  r e s t  c o u n te r  io n s  in  a sy stem  i s  such  t h a t  D eb y e 's  p a ra m e te r  v a lu e  c a lc u ­
la te d  by th e  fo rm u la  ( 6) was p roved  to  be e q u a l t o  5 ,5 5 *  1 0 ° , m “ I .  The a n a ly s is  o f m odel­
i n g  r e s u l t s  shows t h a t  cu rv es  o f " i n t e r a c t i o n  energy" a re  o f two-extremum* c h a r a c te r  and 
n® seco n d a ry  en e rg y  minimums c o rre sp o n d in g  t o  m yosin , f ib r in o g e n  and serum  album in  a r e  n o t  
t l e a r i v  m arked , e q u a l  t o  io in ¿ /i = - 8 , 3 '  10  “2 *i J * J ;« " 8 ' 11  * 10  onn = ” 6 ’ 87

1 0 -2 3 , J ,  r e s p e c t i v e l y ,  and a r e  reach ed  a t  Hj = 750 • 1 0 -? , m, H2 = 800 • 10^5, m;
*~̂ EKe re g io n  (H l  50~« I0 ~ 9 , m) 'c o rre sp o n d in g  to  th e  t h i r d  extremum -  p o t e n t i a l  w e ll  -  

i s  n o t  c o n s id e re d  in  o u r  ca se
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H3 = 1000* I0 “ y , m. The f u r t h e r  q u a l i t a t i v e  and q u a n t i t a t i v e  p a t t e r n  of th e  p ro c e s s  of 
q u a te rn a ry  s t r u c t u r e s  fo rm a tio n  by p r o t e i n  e lem en ts  o f  a  f r a c t i o n  co m p o sitio n  c o n s id e re d  
hay be re c e iv e d  on th e  b a s i s  of th e  fo l lo w in g  l o g i c a l  r e a s o n in g s .  A p r o te in  e lem ent b e in g  
an a s s o c i a t o r  o f m acrom olecu les o f  one o f th e  f r a c t i o n s  c o n s id e re d  may re a c h  a p o t e n t i a l  
'" e l l ,  t h a t  i s ,  i n t e r f i x  w ith  an i d e n t i c a l  e lem en t a t  a d i s t a n t  c o rre sp o n d in g  to  a g lo b a l  
hinimum o f t h e i r  p a i r e d  i n t e r a c t i o n  en e rg y  p ro v id e d  t h a t  i t s  th e rm a l-m o tio n  energy  would be 
s u f f i c i e n t  f o r  d o in g  work a g a in s t  e l e c t r o s t a t i c  r e p u ls io n  f o r c e s  on th e  p a th  from  th e  s e ­
condary  en e rg y  minimum to  th e  p r im a ry  en erg y  maximum. F o rm a lly  t h i s  c o n d i t io n  i s  s a t i s f i e d  
When L ’t  , ,, ,

R I  > /min L iz  I + mat L iz  =  U  i  ( 7 )

•¿a fo l lo w s  from  th e  f u n c t io n a l  dependence ( 4 ) ,  u n d e r o th e r  c o n d it io n s  b e in g  e q u a l , i t s  
V alues a r e  p r o p o r t io n a l  to  th e  r a d iu s  Q. o f  p r o t e in  e lem en ts  i n t e r a c t e d ,  t h e r e f o r e ,  on th e  
c a s is  o f  an  e le m e n ta ry  p r o p o r t io n  i t  may be  p o s s ib le  t o  s e t  up an e q u a tio n  f o r  t h e i r  c r i t i ­
c a l  s i z e  d e te rm in a t io n  <2 c r ; e x c e e d in g  t h i s  s i z e  in v o lv e s  a  change o f in e q u a l i t y  s ig n  in  
tlie  e x p re s s io n  ( 7 )« n  _  a k T  ( r )
- .  t i e r  =  - ¿ 7 7 7 5 7 —
i t  i s  n o t  d i f f i c u l t  t o  d e te rm in e  th e  v a lu e  o f  U. z ( ^ p ro c e e d in g  from  th e  r e s u l t s  o f m o d e llin g  
" ’ ' * ~ - -  from  th e s e ,  th e  v a lu e  of U i  (100  • 1075m)

id serum  album in -  2 4 ,1  • IO“ 23 , J ,  and
,  __ , » ------- . ----------- , ------------ „ --------v a lu e s  i n t o  th e  fo rm ula  ( 8) we r e c e iv e

t h a t  f o r  m yosin d  c r  = 2 ,0 8 2 »  10“ ° ,  m. f or  f ib r in o g e n  ¿7 c r  = 1 ,6 4 9  • IO“ 6 , m; f o r  serum  a l ­
bumin Q c r  = 0 ,4 2 5  » 1 0 - 0 ,  m.
¿Tom h e re  i t  fo llo w s  t h a t  u n d er c o n d i t io n s  i n  a  m eat sy s tem  c o n s id e re d  in  o u r example th e  
q u a te rn a ry  p r o te in  s t r u c t u r e s  fo rm a tio n  o f th e  t h i r d  l e v e l  by  a s s o c ia to r s  of m yosin m acro - 
b o le c u le s  i s  p o s s ib le  p ro v id e d  t h a t  i n  i n i t i a l  s t a t e  th e  r a d iu s  of th e s e  a s s o c ia to r s  d i d n ' t  
exceed 2 ,0 8  • IO” 6 m. An an a lo g o u s  c o n d i t io n  i s  p o s s ib le  a l s o  f o r  f ib r in o g e n  p ro v id e d  t h a t  
tile  r a d iu s  of i t s  a s s o c i a to r s  s h o u ld n 't  exceed 1 ,6 4 9  * I 0 “ °  m. F o r serum  album in th e  s t r u c ­
tu r e - f o r m a t io n  p ro c e s s  i s  p o s s ib le  from  th e  s ta n d p o in t  o f  en e rg y  i f  th e  r a d iu s  of p r o t e in  
e lem en ts  d o e s n 't  exceed 0 ,4 2 5  * I0 “ °  m.
As u n co m p lica ted  l o g i c a l  a n a ly s i s  show s, f o r  a c a se  when p r o t e in  e lem en ts  o f an i n i t i a l  
‘“e a t  sy s tem  a re  c h a r a c te r iz e d  by d im en sio n s w hich a r e  more th a n  Q c r  1 two c o n d it io n s  may 
P re v a il»  -  th e  r a d iu s  v a lu e s  o f th e s e  e lem en ts  b e lo n g  t o  th e  i n t e r v a l  £ 2 c r < Q < G 'c r  and 
e lem en ts  th e m se lv e s  c a n n o t i n t e r f i x  in  th e  se c o n d a ry  en e rg y  minimum b ecau se  of t h a t  t h e i r  
Brownian m otion  energy  exceeds th e  a b s o lu te  v a lu e  o f  i t s  d e p th ,  what a llo w s  to  c o n s id e r  
them as  e lem en ts  o f q u a te rn a ry  p r o t e i n  s t r u c t u r e  o f th e  f i r s t  le v e l»
"  th e  r a d iu s  v a lu e s  o f  e lem en ts  o f  an  i n i t i a l  sy stem  exceed Q'«r  > what s t i p u l a t e s  f o r  th e  
P o s s i b i l i t y  o f t h e i r  i n t e r f i x a t i o n  i n  th e  se c o n d a ry  en e rg y  minimum and s a t i s f i e s  c o n d i t io n s
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F i g . I  Graph o f th e  p a i r e d  i n t e r a c t i o n  t o t a l  energy
as  a f u n c t io n  o f  th e  d is ta n c e  betw een s u r f a c e s  
o f p a r t i c l e s  in te r a c te d »
I  -  m yosin ; 2 -  f ib r in o g e n ;  3 -  serum  a lb u m in .

o f th e  fo rm a tio n  o f q u a te rn a ry  p r o te in  s t r u c t u r e s  o f 
th e  second l e v e l .  ,
I n  th e  g e n e ra l  c a s e ,  th e  v a lu e s  o f 0. c r  may be de­
te rm in e d  by eq u a tio n *

(9 )c r
a k T

¡min U 1 (Cl) I

F o r an  exam ple c o n s id e re d ,  Û c r  = 4 ,7 9  • 10',-6
c o rre sp o n d s  t o  m yosin , Q 'c r  = 4 ,2 1  • 1 0 -6 , m) c o r r e s ­
ponds t o  f ib r in o g e n  and Q 'c r  = 5 i7 9  »10- 6 , m, c o r r e s ­
ponds t o  serum  a lb u m in .
As th e s e  d im en sio n s p r a c t i c a l l y  ex c lu d e  Brownian 
m o tio n , th e  p o s s i b i l i t y  o f  spon taneous fo rm a tio n  o f  
q u a te rn a ry  p r o t e i n  s t r u c t u r e s  o f  th e  second l e v e l  i s

A ow -probable and d e p e n d s ,' ¿ i r s t  o f  a l l ,  on e x te r n a l  f a c t o r s .
C o n c lu sio n s

I .  P h en o m en o lo g ica lly  fo rm a liz e d  c o n c e p ts  o f th r e e  o v e rm o le c u la r  l e v e ls  o f  q u a te rn a ry  p ro ­
t e i n  s t r u c t u r e s  a re  fo rm u la te d  w hich a r e  in te n d e d  f o r  th e  q u a l i t a t i v e  a n a ly s is  and quan­
t i t a t i v e  e v a lu a t io n  o f  m eat sy stem s p r o p e r t i e s  a t  v a r io u s  s ta g e s  o f  t h e i r  te c h n o lo g ic a l  
p ro c e s s in g .

c . P ro c e d u re  of m o d e llin g  th e  p ro c e s s  o f  q u a te rn a ry  p r o t e i n  s t r u c t u r e s  fo rm a tio n  supplem en­
te d  w ith  n e c e s s a ry  c a l c u l a t i n g  fo rm u lae  has been  d e v e lo p e d . I t  s e rv e s  as an im p o r ta n t  
e lem en t i n  d e v e lo p in g  th e  au tom ated  sy stem  o f m u ltico m p o n en t m eat p ro d u c ts  d e s ig n in g  
w hich p ro v id e s  f o r  o p t im iz a t io n  o f t h e i r  consum er c h a r a c t e r i s t i c s ,  m in im iz a tio n  o f pow er 
consum ption  and raw m a te r i a l  t e c h n o lo g ic a l  l o s s e s .
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