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it
T h e r e  are s t u d i e d  c h a n g e s  o f  s t r e n g t h  an d d e f o r m a t i o n a l  c h a r a c t e r i s t i c s  o f

*
l Q » s a r a n  an d r e i n f o r c e d  v i s c o u s  c a si ng s w h i l e  f i l l i n g  t h e m  w i t h  m a t e r i a l s  w i t h  di f -  

'"•cw
^  c o e f f i c i e n t  o f  si de P r e s s u r e ‘ ^Pressure a n d  t e m p e r a t u r e  i n f l u e n c e  u p o n  c a s i n g  d e f o r -  

^  ^ t e s t e d  at its f i l l i n g  w i t h  air. W h i l e  h e a t i n g  a r t i f i c i a l  s a us ag e ca si ng s change

stru ct ur e as th e r e s u l t  of t h e i r  v o l u m e  de c r e a s e .  V o l u m e  d e f o r m a t i o n  of p r o t e i n  ca -

toft

s p e n d s  on th e v a l u e  of p r e s s u r e  e f f e c t i n g  a p r o d u c t  in it a n d  its c o e f f i c i e n t  of si- 

Qsaure. C o n t r a r y  to p r o t e i n  a n d  s a r a n  c a s i n g s  the v i s c o u s  on e is b e i n g  s h r i n k e d  in-

icantly. So, one o f  th e c o m p o n e n t s  of p r e s s u r e  i n  s a u s a g e  p r o d u c t s  at h e a t i n g  is the 

s t i p u l a t e d  b y  v o l u m e  d e f o r m a t i o n  of sa u s a g e  casings.

^SSftQD U C T I O N : B r e a k  o f  s a u s a g e  c a s i n g  a n d  c a n n e d  m e a t s  s e a l i n g n e s s  m e a n s  p r o d u c t i o n  

h * 0119 file r e a s o n s  is p r e s s u r e  f o r m a t i o n  i n  m e a t  p r o d u c t s  d u r i n g  h e a t i n g  th a t  is

ftian cans and casings material strength.
Problem is complicated by the fact that pressure formation is being promoted by so-

cl3h o l o g i c a l  t e c h n i q u e s  a i m e d  to the i m p r o v e m e n t  of m i n c e d  m e a t  w a t e r b i n d i n g  c a p a c i t y
swells

ï i f f

■ihg, e.g. d e c r e a s e  o f  a d d e d  w a t e r  amount, n o t  m e a t  use, i n c r e a s e  of a d d e d  salt, 

a t e s , “ i l k  p r o t e i n  ( S t i e b i n g  A., 19 85 ).

s to d e c r e a s e  r e j e c t  l e v e l  du e to so f t  h e a t i n g  r e g i m e s  u t i l i z a t i o n  i n c r e a s e  p r o 
ximo.

of t h i s  p r o b l e m  s o l u t i o n  is r e g u l a t i o n  o f  p r e s s u r e  l e v e l  at m i n c e d  m e a t  st uf fi ng

W

i$ _  1111:0 a c c o u n t  c a s i n g  a n d  m e a t  p r o p e r t i e s .  M o d e m  f o r m a t i o n  sy s t e m s  a l l o w  to d e v e l o p  

m i n c e d  m e a t  e x t r a  p r e s s u r e  e v e n  at m e a t  p h y s i c o - c h e m i c a l  p r o p e r t i e s  v a r i a t i o n .
Given

At

S,“ sase p r o d u o t s  h e a t i n g  t e n s i o n s  t o r n  i n  c a s i n g  t h a t  i n f l u e n c e  a  p r o d u c t  i n  it. The 

. S T H a m i c s  a n d  r e a s o n s  are n o t  st ud ie d#

\  ^ - ^ a - A R D  M E T H O D S : T h e r e  are s t u d i e d  ch a n g e  o f  s t r e n g t h  a n d  d e f o r m a t i o n  c h a r a c t e r i s -

\  v SU ch c a s i n g s  as p r o t e i n ,  s a r a n  a n d  r e i n f o r c e d  v i s c o u s  w h i l e  f i l l i n g  t h e m  w i t h  air 
a. ^ic

L

V t ;
°US m a t e r i a l  w i t h  d i f f e r e n t  c o e f f i c i e n t  o f  side p r e s s u r e .  C a s i n g  d e f o r m a t i o n  is 

Hed v
cy th e v a l u e  of d i s p l a c e d  w a t e r  v o l u m e .  P r e s s u r e  an d t e m p e r a t u r e  i n f l u e n c e  on 

^  4 e fo rm at i o n  is t e s t e d  at ai r f i l l i n g .  A i r  u t i l i z a t i o n  as a  m o d e l  m a t e r i a l  is ex p -  

, thS f a C t  t h a t  at c a s i n g  d e f o r m a t i o n  s t u d y  i t  is n e c e s s a r y  to e x c l u d e  th e effect 

S e r i a l  e x p a n s i o n .  F o r  t h i s  p u r p o s e  a s a f e t y  v a l v e  is m o u n t e d  i n  an ail? tu b e  toV

w k i c h  a c a s i n g  sa mp le is b e i n g  c o nn ec te d; the v a l v e  r e l e a s e s  e x t r a p r e s s u r e

e io ai r t h e r m a l  e x p a n s i o n  a n d  c a s i n g  t h e r m a l  s h r i n k a g e .  At p r e s s u r e  d e c r e a s e  b e -

Siv©n v a l u e  air is c o m p r e s s e d  in t o  the c a s i n g  up to the d e s i r e d  level.
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R E S U L T S : D u r i n g  p r o t e i n  c a s i n g  h e a t i n g  t h e i r  vo l u m e  d e c r e a s e s  th a t  c a n  h e  explained 

p r o t e i n  st r u c t u r e  ch an ge . It is t e s t i f i e d  b y  c a s i n g s  size c h a n g e  at t e m p e r a t u r e  r a n g ® 3

vi

r a c t e r i s t i c  f o r  the o n s e t  of p r o t e i n  d é n a t u r a t i o n  (Fig.1). S a r a n  c a s i n g  sk r i h k a g e  re:f l 0C

m a t e r i a l  s t at e t r a n s f e r  to b a l a n c e  at t e m p e r a t u r e  in c r e a s e .  U n l i k e  p r o t e i n  a n d  saran
gfS

th e v i s c o u s  one is b e i n g  s k r i n k e d  i n s i g n i f i c a n t l y .  E x p a n s i o n  at the v e r y  b e g i n n i n g  r3 

l a i n e d  b y  m o i s t u r e  a b s o r p t i o n  b y  f i b r e s  an d at f u r t h e r  t e m p e r a t u r e  i n c r e a s e  v o l u m e  de

d ^
es to the i n i t i a l  one. S m a l l  de vi a t i o n s ,  due to v a r i o u s  c a s i n g  diam et er , are explain3 

t h e  h y s t e r e s i s  p h e n o m e n a .

A t  i n n e r  e x t r a  p r e s s u r e  of O . I ^ I S ^ P a  a n d  0 . 2 * 1 0 ^ P a  t e n s i o n  on p r o t e i n  c a s i n g  wa ll3 '

s t i p u l a t e d  b y  t h e r m a l  sh ri nk ag e, p r e v a i l s  o v e r  t e n s i o n s  due to i n n e r  p r e s s u r e ,  and ®3

r e s u l t  c a s i n g  v o l u m e  d e c r e a s e s  ( F i g . 2). A t  i n n e r  p r e s s u r e  of 0 . 4 * 1 0 % a  the v o l u m e  d°eS

e d  ^
ch a n g e  at the b e g i n n i n g ,  i.e. t e n s i o n  c a u s e d  b y  te mp e r a t u r e  i n c r e a s e  is b e i n g  balanc 
i n ne r p r e s s u r e ;  t h e n  at 7 5 - 8 0 ° C  v o l u m e  i n c r e a s e  st a r t s  b e c a u s e  due to c a s i n g  s t r e n g t h

cr e a s e  i n n e r  p r e s s u r e  is h i g h e r  t h a n  t e n s i o n  c a u s e d  b y  t h e r m a l  s h r i n k a g e .  A t  inner P
5 ■

sure o f  0 . 3 *'l0 p a c a s i n g  v o l u m e  do e s  n o t  change, i.e. i n n e r  p r e s s u r e  t e n s i o n  is bein® ,

l a n c e d  b y  the t e n s i o n  s t i p u l a t e d  b y  c a s i n g  t h e r m a l  shri nk ag e. C o n s e q u e n t l y ,  casing
s h r i n k a g e  d e v e l o p s  p r e s s u r e  of 0 .5 ,-10^ P a  i n  m e a t  p r o d u c t s .

Th e same t e s t s  w i t h  c e l l u l o s e  c a s i n g s  a l l o w e d  to f i n d  out the v a l u e  of pressure
c a s i n g  sk r i n k a g e  of 0 . 4 * 1 0 ^ .  T h e s e  c a s i n g s  are f i r m e r  t h a n  o t h e r  t e s t e d  ty pe s. A t  9^

du®
to

def
ated

pO

F i g . 1 .  R e l a t i v e  v o l u m e  

of v a r i o u s  c a si ng s as r e l a 

t e m p e r a t u r e  level:

1 -  p r o t e i n ;  2 -  saran; 3 

f o r c e d  viscous;¿I -  0 . 0 4 5 ®  

O -  0 . 0 5 5 ® ;  O  -  0 . 0 6 5 m » ^  

x  -  0 . 0 9 0 m .

-

L o w  t h e r m a l  r e s i s t a n c e  is c h a r a c t e r i s t i c  to s a r a n  ca si ng s. The i n i t i a l  value o f  

ve v o l u m e  d e f o r m a t i o n  d o e s  n o t  ch a n g e  at h e a t i n g  up to 90 °C at i n n e r  p r e s s u r e  of

1?
ty

dO
A t  i n n e r  p r e s s u r e  i n c r e a s e  t e m p e r a t u r e  l e v e l  g r o w t h  c a u s e s  v o l u m e  r i s e  a n d  at 0«4 

s i n g  m a t e r i a l  b r e a k s  down.

D e g r e e  of l o n g i t u d i n a l  an d cross e x t e n s i o n  is d i f f e r e n t  f o r  v a r i o u s  ca si ng s. A c C

5
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F i g . 2. R e l a t i v e  v o l u m e  d e f o r m a t i o n  of p r o t e i n  c a s i n g  ( 0 .0 45 m di a m e t e r )  as 

r e l a t e d  to t e m p e r a t u r e  at v a r i o u s  e x t r a  pr e s s u r e :  1 -  O . V I O ^ P a ;

2 - 0 . 2 * 1 0 5Pa; 3 - 0 . 3 * 1 0 5Pa; 4 - 0 . 4 * 1 0 ^ ;  5 - 0 * 5 « 1 0 5Pa; 6 - 0 . 6 * 1 0 5 p a

a °f A . S . B o l s h a k o v  f o r  s a u s a g e  c a s i n g s  it is 20 a n d  50%, c o r r e s p o n d i n g l y .  Co sequently, 

6 P r e s s u r e  c o e f f i c i e n t  i n c r e a s e  th e r e l a t i v e  vo l u m e  d e f o r m a t i o n  w i l l  d e c r e a s e  b e c a u s e

*41inal l o a d i n g  r i s e s  a n d  c r o s s  l o a d i n g  co me s down.

9^tment o f  t e s t  r e s u l t s  f o r  m a t e r i a l s  with, d i f f e r e n t  side p r e s s u r e  c o e f f i c i e n t  a l l o w -
'H , ,
v ^ind out r e l a t i o n s h i p  b e t w e e n  r e l a t i v e  v o l u m e  d e f o r m a t i o n  a n d  m a t e r i a l  side p r e s s u r e  

Clent a n d  p r e s s u r e  of p r o t e i n  c a s i n g  f i l l i n g  at d i a m e t e r  of 0 . 04 5m .

Slllts t r e a t m e n t  f o r  e x p e r i m e n t s  i n  w h i c h  p r o t e i n  c a s i n g  (0.045m) w a s  f i l l e d  u n d e r
*8

^ a i

w i t h  m a t e r i a l s  o f  v a r i o u s  side p r e s s u r e  c o e f f i c i e n t  a l l o w e d  to d e v e l o p  the f o l l o w -

^ i c a l  r e l a t i o n s h i p :

8 = 4.065 Jli5'\ p - i O ~ V ‘ 95, ( 1 )

R e l a t i v e  v o l u m e  d e f o r m a t i o n  of casing;
P  c

- p r e s s u r e  (0,1401.5) •lO-'Pa;

^  -  side p r e s s u r e  c o e f f i c i e n t  o f  0 . 7 5 - 0 » 9 3 *

:1. On e of th e p r e s s u r e  i t em s th a t  d e v e l o p s  in s a u s a g e  p r o d u c t s  at h e a t i n g
%

A s s u r e  s t i p u l a t e d  b y  v o l u m e  d e f o r m a t i o n  o f  s a u s a g e  c a si ng s.Aw.
V  ‘'ificial s a u s a g e  c a s i n g s  ar e b e i n g  d e f o r m e d  at h e a t i n g  du e to w h a t  t h e i r  v o l u m e  

3*8*

%  ^°lume d e f o r m a t i o n  of p r o t e i n  a n d  s a r a n  c a s i n g s  do e s  n o t  d e p e n d  on t h * i r  di a m e t e r .
%

Vo

v i s c o u s  c a s i n g  s h ow s i n s i g n i f i c a n t  i n c r e a s e  of v o l u m e  d e f o r m a t i o n  at its di a -
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meter rise.
4. Volume deformation of protein casings depends on pressure value effecting a pr0<iu 

in it and its side pressure coefficient.
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