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D u r in g  l a s t  y e a r s  th e  s e a r c h  f o r  m e th o d s  to  i n t e n s i f y  t e c h n o l o g i c a l  p r o c e s s e s  was d i r e c 
t e d  to  th e  c o n t r o l  o f  in n e r  f a c t o r s  ( d e g r e e  o f  c u t t i n g ,  d i a m e t r e  o f  c a s i n g ,  c o n t e n t  o f  
so d iu m  c h l o r i d e ,  s u g a r ,  and  f a t  in  s a u s a g e  e m u ls io n s ,  a s  w e l l 'a s  t y p e s  and d o s e s  o f  a d 
d i t i v e s  and s t a r t e r  c u l t u r e s  a p p l i e d ,  and so  o n ) ( 1 , 2 , 3 , 4 ) .
A l l - R u s s i a n  M eat R e s e a r c h  I n s t i t u t e  c a r r i e d  o u t  s t u d i e s  w i th  t h e  aim  o f  im p ro v in g  t e c h 
n o l o g i c a l  p r o c e s s e s  o f  sm oked d r y  s a u s a g e s  (SD S) e n s u r in g  h ig h e r  p r o d u c t i o n  e f f i c i e n c y  
b a s e d  on:
-  s h o r t e r  t im e  o f  a g e in g ,
-  s h o r t e r  t im e  o f  d r y i n g ,
-  u s e  o f  a v a i l a b l e  c o m p o s i t i o n s ,
-  h ig h e r  q u a l i t y  o f  f i n i s h e d  p r o d u c t s .
In  t h i s  p a p e r ,  th e  e f f e c t  o f  c a r b o h y d r a t e s  (CH) and s p i r i t - w i n e  c o m p o s i t i o n s  (SWC) on 
th e  c h a n g e s  o f  p h y s i c a l ,  c h e m ic a l  and b io c h e m ic a l  i n d i c e s ,  d u r in g  a g e in g  , sm o k in g , and 
d r y in g  o f  s a la m i  d ry  s a u s a g e s  (SDS) was a n a ly z e d .
R e s u l t s  o f  th e  s tu d y  w ere  r e p o r t e d .
To s tu d y  th e  e f f e c t  o f  c a r b o h y d r a t e  c o m p o s i t i o n s  on th e  a g e in g  p r o c e s s  o f  SDS, c o m b in a 
t i o n s  o f  c r y s t a l  h y d r a te d  g lu c o s e  and m a l t o d e x t r i n e  w i th  v a r i o u s  g lu c o s e  e q u i v a l e n t  (1 3
% and 20 %) w ere  u se d . To f a c i l i t a t e  t h e  a n a l y s i s  o f  CH e f f e c t  on b io c h e m ic a l  i n d i c e s ,
a l l  t e s t  s a m p le s  w ere  d i v i d e d  i n t o  g r o u p s  a c c o r d in g  to  th e  t o t a l  q u a n t i t y  o f  c a r b o h y d r a 
t e s :  g ro u p  1 - CH c o n t e n t  < 1% ; g ro u p  n -  CH c o n t e n t  1. 1< CH< 1. 5%; g ro u p  HI -  CH c o n 
t e n t  > 1. 5%. S a m p le s  c o n t a i n i n g  v a r i o u s  s p i r i t - w i n e  c o m p o s i t i o n s  (0 . 5%, 1. 0%, 1. 5%) w ere
u s e d  in  e x p e r im e n ts .
C o n t r o l  and e x p e r im e n t a l  s a m p le s  o f  SDS w ere  p r o c e s s e d  u n d e r  s i m i l a r  t e c h n o l o g i c a l  c o n 
d i t i o n s .  S a u s a g e  l i n k s  w ere  s e t t e d  f o r  5 d a y s  a t  4 °C , 8 5 -9 0  % o f  r e l a t i v e  h u m id i ty ,  and 
up to  0. 1 m /s  o f  a i r  sp e e d . S am p le s  w ere  sm oked in  "M au rer S ohne" c l i m a t i c  cham ber f o r  6 
d a y s  f o l l o w i n g  t h e  s p e c i f i c  p ro g ra m  w orked  o u t  f o r  th e  g iv e n  cham ber and ty p e  o f  p r o 
d u c t .  D u rin g  f i r s t  7 d a y s  th e  p r o c e s s  o f  d r y in g  was c a r r i e d  o u t  u n d e r  f o l l o w in g  c o n d i t i 
ons: t e m p e r a t u r e  -  12° -  14°C , r e l a t i v e  h u m id i ty  -  80-85%  a i r  sp e e d  -  up to  0 ,1  m /s.
Then th e  t e m p e r a t u r e  was 10° -  12°C and th e  r e l a t i v e  h u m id i ty  -  74-78%. S tu d ie s  showed 
t h a t  w e ig h t  l o s s e s  had th e  h i g h e s t  v a lu e  a t  t h e  sm o k in g  s t a g e  (o n  th e  a v e r a g e  1 ,8  % a
d a y )  and th e  l e a s t  v a lu e  a t  th e  s e t t i n g  s t a g e  (0 ,6%  a d a y ) . C a r b o h y d r a te s  i n t e n s i f i e d  
w e ig h t  l o s s e s  . s t a r t i n g  fro m  th e  s e t t i n g  s t a g e ;  th e  d i f f e r e n c e  was m a rk e d , b u t  i t  was 
s t i l l  n o t  s t a t i s t i c a l l y  r e l i a b l e  ( t m a x = l ,1 0 ) ;  a t  th e  s t a g e  o f  sm ok ing  i t  becam e r e l i a b l e  
a t  c o n f i d e n t  p r o b a b i l i t y  P < 0 ,8 0 .  At t h e  end o f  th e  d r y in g  s t a g e ,  i t  was e v i d e n t  t h a t  
t h e  q u a n t i t y  o f  c a r b o h y d r a t e s  p r e s e n t  in  t h e  e m u ls io n  r e n d e r e d  th e  e f f e c t  on w e ig h t  l o s -

The c o m p a r a t iv e  a n a l y s i s  o f  c o n t r o l  and e x p e r im e n t a l  s a m p le s  w i th  s p i r i t - w i n e  c o m p o s i t i 
o n s  show ed t h a t  a t  i n c r e a s i n g  th e  d o s e  o f  SWC ad d ed  to  SOS e m u ls io n ,  th e  a c c e l e r a t i o n  o f  
d r y in g  p r o c e s s  becam e e v i d e n t .  T h u s , w e ig h t  l o s s e s  a t  t h e  end o f  d r y in g  p r o c e s s  w ere: 
25. 89 % in  c o n t r o l  s a m p le s ,  26. 25 % in  s a m p le s  w i th  0. 5% o f  SWC, 27. 65 % in  s a m p le s  
w i th  1. 0% o f  SWC, 27. 35% in  s a m p le s  w i th  1. 5% o f  SWC. At th e  end  o f  d r y in g  p r o c e s s ,  we
i g h t  l o s s e s  in  e x p e r im e n t a l  s a m p le s  w ere  by 1 ,5  -  2,0%  h ig h e r  th a n  in  c o n t r o l  o n es . 
A n a ly s i s  show ed t h a t  pH v a l u e s  c h a n g e d  in  a s i m i l a r  way b o th  in  c o n t r o l  and in  e x p e r i 
m e n ta l  s a m p le s  w i th  c a r b o h y d r a t e  co m p o n en ts . S h a rp  d ro p  o f  pH v a l u e s  was o b s e rv e d  in  
s a m p le s  a f t e r  t h e  sm o k in g  (u p  to  4. 82 -  4. 8 5 )  a c h i e v in g  th e  m in im a l v a lu e  (4 . 5 1 ) a t  7 -1 0  
d a y s  o f  d r y in g .  pH v a l u e s  o f  a l l  s a m p le s  i n c r e a s e d  g r a d u a l l y  from  1 4 - th  d ay  to  th e  end 
o f  a g e in g  p r o c e s s .  No d i f f e r e n c e s  w ere  o b s e rv e d  in  r e g u l a r i t y  o f  c h a n g e s  o f  pH v a l u e s  in  
c o n t r o l  and e x p e r im e n t a l  sa m p le s .
The h ig h e r  w ere  SWC d o s e s  in  e x p e r im e n t a l  s a m p le s  o f  SDS, th e  m ore r a p i d  d ro p  o f  pH v a 
l u e s  to o k  p l a c e  from  th e  b e g in n in g  o f  th e  p r o c e s s .  T h u s , a f t e r  th e  sm o k in g , pH v a l u e s  
d e c r e a s e d  by: 0. 68 u n i t  in  c o n t r o l  s a m p le s ,  w i th  0. 5% o f  SWC, by 0 ,7 2  u n i t ,  by 0. 76 u n i t  
in  s a m p le s  w i th  1. 0% o f  SWC, and by 0. 91 u n i t  in  s a m p le s  w i th  1. 5% o f  SWC - c o m p a r in g  to  
t h e  i n i t i a l  pH v a lu e .
When pH r e a c h e d  a l l o w a b le  v a l u e s  (4 . 86 -  4. 9 6 )  in  e m u ls io n  o f  e x p e r im e n t a l  s a m p le s  w ith  
SWC 1% and 1. 5%, th e y  d id  n o t  c h a n g e  f o r  a lo n g  t im e ,  t h e r e b y  c r e a t i n g  th e  c o n d i t i o n s  
f o r  t h e i r  n o rm a l a g e in g  and h y g ie n e .
D a ta  on th e  e f f e c t  o f  CHC and SWC on b io c h e m ic a l  i n d i c e s  o f  SDS w ere  show ed in  F ig s  1 
and 2.

s e s  o f  SDS.
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U nder t h e  a c t i o n  o f  s p i r i t  -  w ine  c o m p o s i t i o n ,  TA ( t i t r a t a b l e  a c i d i t y )  i n c r e a s e d  in  a l l

, d r y in g  p r o c e s s .  U nder t h e  a c t i o n  o f  c a r b o h y d r a t e  co m p o n e n ts  TA s to p p e d  i n c r e a s i n g  in  e x 
p e r i m e n t a l  s a m p le s  o f  g ro u p  I I  d u r in g  f i r s t  7 d a y s  and c o n t in u e d  d e c r e a s i n g  in  e x p e r i 
m e n ta l  s a m p le s  o f  g ro u p  I I I .  W hereas t h e  t i t r a t a b l e  a c i d i t y  (TA) in  e x p e r im e n t a l  s a m p le s  
o f  g r o u p s  I I  and  I I I  s t a r t e d  i n c r e a s i n g  from  th e  7 th  d ay  o f  d r y i n g ,  in  c o n t r o l  s a m p le s  
i t  c o n t in u e d  i n c r e a s i n g  a f t e r  sm ok ing . TA in  e x p e r im e n t a l  s a m p le s  o f  g ro u p  I  ch a n g ed  
s i m i l a r l y  t o  TA in  c o n t r o l  sa m p le s . Maximum TA o f  t h e s e  s a m p le s  a p p e a r e d  a t  t h e  14th  d ay  
o f  d r y i n g ,  b u t  th e n  i t  b eg a n  d e c r e a s i n g  in  p e r i o d  o f  1 4 -1 9  d a y s  o f  d r y i n g ;  a f t e r  t h a t  
i n c r e a s e  w as o b s e rv e d . Maximum TA in  e x p e r im e n t a l  s a m p le s  o f  g r o u p s  I I  and I I I  was r e 
g i s t e r e d  a t  14 t h  and 19 t h  d a y s  o f  d r y i n g ;  th e n  i t  b eg a n  d e c r e a s i n g  s lo w ly .
L a c t i c  a c id  (LA) c o n t e n t  b e g a n  d e c r e a s i n g  a f t e r  sm ok ing . T h is  p r o c e s s  c o n t in u e d  up to  
t h e  7 t h  d a y  o f  d r y in g  p r a c t i c a l l y  in  a l l  s a m p le s  w i th  SWC, b u t  c o n t r o l  o n es . As o b s e r 
v e d ,  t h e  h ig h e r  w as t h e  d o s e  o f  SWC, th e  s lo w e r  was th e  i n c r e a s e  o f  th e  LA c o n t e n t .  L a c 
t i c  a c i d  c o n t e n t  r a t i o s  a t  t h e  end o f  d r y in g  to  i t s  l e v e l  in  c o n t r o l  and e x p e r im e n ta l  
s a m p le s  a f t e r  sm o k in g  w ere: 1. 1 4 , 1. 0 7 7 , 1. 0 6 6 , 1. 0 4 4 , r e s p e c t i v e l y .
A f t e r  s e v e n  d a y s  o f  d r y i n g ,  s lo w  a c c u m u la t io n  o f  t h e  l a c t i c  ac ,id  was o b s e rv e d  in  e x p e r i 
m e n ta l  s a m p le s ;  a t  19 t h  d a y  o f  d r y in g  t h i s  p r o c e s s  c e a s e d  in  s a m p le s  c o n t a i n i n g  CHC. At 
t h e  moment o f  r e a l i z a t i o n ,  c o n t r o l  s a m p le s  had th e  h i g h e s t  LA c o n t e n t  -  723 mg%, e x p e r i 
m e n ta l  s a m p le s  w i th  CHC in  g r o u p s  I ,  I I  and  I I I  had 685 mg%, 588 mgX, and 627 mg%, r e s 
p e c t i v e l y .
An i n t e r e s t i n g  r e g u l a r i t y  w as o b s e rv e d  in  c a r b o n y l  com pounds sum (CCS). CCS d e c r e a s e d  in  
c o n t r o l  s a m p le s  and  in  s a m p le s  c o n t a i n i n g  0,5%  SWC up to  7 -1 4  d a y s  o f  d r y i n g ,  b u t  th e n  
CCS b e g a n  i n c r e a s i n g .  As to  s a m p le s  c o n t a i n i n g  1,0% and 1,5% o f  SWC, CCS in c r e a s e d  from  
t h e  b e g i n n in g  to  1 4 - th  d a y  o f  d r y i n g ,  th e n  d e c r e a s e d ,  and  a f t e r  19 d a y s  o f  d r y in g  CCS 
i n c r e a s e d  t i l l  t h e  d r y in g  c o m p le t io n .
The h i g h e r  was d o s e  o f  CHC, t h e  h ig h e r  was t h e  c a r b o n y l  com pounds sum in  t h e  p r o c e s s  o f
sm ok ing : c o n t r o l  s a m p le s  -  0 ,7 8 1  mg%, s a m p le s  o f  g ro u p  1 -  0 ,9 0 9  mg%, s a m p le s  o f  g ro u p
11 -  0 ,9 8 6  mg%, s a m p le s  o f  g ro u p  111 -  1 .2 4 0  mg%. S h a rp  d e c r e a s e  o f  CCS was o b s e rv e d  a t  
t h e  b e g in n in g  o f  d r y i n g  p r o c e s s ,  and c o n t in u e d  f o r  7 d a y s  in  e x p e r im e n t a l  s a m p le s  and 14 
d a y s  in  c o n t r o l  s a m p le s ;  t h e  l e v e l  o f  d e c r e a s e  in  e x p e r im e n t a l  s a m p le s  w as lo w e r  th a n  in  
c o n t r o l  o n es . L a t e r  on ( t i l l  19 d a y s )  t h e  s t e a d y  a c c u m u la t io n  o f  CCS was o b s e rv e d  to  th e  
end  o f  d r y i n g ;  a l l  d i f f e r e n c e s  b e tw e e n  s a m p le s  w ere  sm o o th ed  down. At t h e  end o f  d r y in g ,  
CCS was d i s t r i b u t e d  in  t h e  f o l l o w in g  way: 0 .5 1 8  mg% -  in  c o n t r o l  s a m p le s ,  0 .5 7 2  mg% -  in
s a m p le s  o f  g ro u p  1, 0. 601 mg% -  in  s a m p le s  o f  g ro u p  11 , and 0. 594 mg% -  in  s a m p le s  o f
g ro u p  111.
V o l a t i l e  f a t t y  a c i d s  (VFA) c o n t e n t  in  c o n t r o l  s a m p le s  and in  s a m p le s  o f  g ro u p  1 w i th  CHC 
w as lo w e r  th a n  in  s a m p le s  o f  g r o u p s  11 and 111 d u r in g  th e  w ho le  p r o c e s s  o f  d r y in g .  I n c 
r e a s e  o f  VFA c o n t e n t  was d e l a y e d  in  c o n t r o l  s a m p le s  and in  s a m p le s  o f  g ro u p  1 a t  7 -1 4  
d a y s  o f  d r y i n g ,  b u t  in  s a m p le s  o f  g r o u p s  11 and  111 a t  1 4 -1 9  d a y s . A t th e  end o f  th e  
d r y i n g  p r o c e s s  , e x p e r im e n t a l  s a m p le s  c o n t a in e d  m ore VFA th a n  c o n t r o l  o n es .
As r e c o g n iz e d ,  th e  a ro m a o f  e x p e r im e n t a l  s a m p le s  was m ore f a v o u r a b l e  and a c q u i r e d  th e  
s p e c i f i c  b o u q u e t  c o m p a r in g  to  c o n t r o l  s a m p le s . H ow ever, in  s p i t e  o f  t h e  p o s i t i v e  e f f e c t  
o f  c a r b o h y d r a t e  c o m p o n e n ts  on th e  q u a l i t y  o f  sm oked d r y  s a u s a g e s ,  i t  was d e te r m in e d  t h a t  
th e  c o l o u r  o f  s a u s a g e  d e t e r i o r a t e d  (b row n  h u e )  in  s a m p le s  c o n t a i n i n g  m ore th a n  1,2% o f 
CHC.
I t  was e v i d e n t  t h a t  e x p e r im e n t a l  s a m p le s  had s h o r t e r  p e r i o d  o f  a g e in g ,  a c q u i r e d  more 
e x p r e s s e d  g r a i n y  s t r u c t u r e  and s p e c i f i c  r e d  c o lo u r .  E x p e r im e n ta l  s a m p le s  c o n t a i n i n g  0,5% 
and 1,0% o f  s p i r i t - w i n e  c o m p o s i t io n  had m ore f a v o u r a b le  s p e c i f i c  arom a.

c a r b o h y d r a t e  c o m p o n e n ts  in  th e  p r o c e s s  o f  SDS p r o d u c t i o n  c o u ld  be c o n s id e r e d  r e a s o n a b le .  
T h is  c o n c lu s i o n  was b a s e d  on th e  f a c t ,  t h a t :
-  th e  p r o c e s s  o f  d r y in g  was a c c e l e r a t e d ,  when th e  d o s e  o f  SWC ad d ed  to  th e  s a u s a g e  em u l
s io n  was i n c r e a s e d ;
-  u n d e r  t h e  e f f e c t  o f  CHC n o rm a l w a te r  c o n t e n t  and c o m p le te  f o r m a t io n  o f  g r a i n y  s t r u c 
t u r e  in  e x p e r im e n t a l  s a m p le s  w ere  s t a b i l i z e d  3 -5  d a y s  e a r l i e r  th a n  in  c o n t r o l  s a m p le s  ;
-  in  s p i t e  o f  th e  f a c t  t h a t  m ore b io c h e m ic a l  i n d i c e s  d e c r e a s e d  on s t a g e s  o f  s e t t l i n g ,  
sm o k in g , and d r y in g  ( i n  f i r s t  d a y s  o n l y ) ,  th e y  in c r e a s e d  on s u b s e q u e n t  s t a g e s  o f  d r y in g ;
-  e x p e r im e n t a l  s a m p le s  o f  SDS had m ore f a v o u r a b le  b o u q u e t  o f  arom a u n d e r  t h e  e f f e c t  o f 
SWC and  CHC.
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