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THE ACTION MECHAN ISM OF THE SOY PROTEIN IN THE DRY 
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SUMMARY

The soy  p r o t e i n  e m p lo y e d  a t  t h e  0 .6 1  and 
0 .9%  l e v e l s  In t h e  i s o l a t e d  f o rm  has  stim u la ted  
th e  m i c r o b i a l  f l o r a  g r o w t h  ( m i c r o o r g a n  i sms .  
m e s o p h y l l  a e r o b i c ) ,  w h i c h  s u r p a s s e s  t h e  10  ̂
u f c / g  on 7 t 1̂ d ay  o f  p r o c e s s i n g .  In concentrated  
f o r m ,  t h e  soy  p r o t e i n ,  b e s i d e s  s t i m u l a t i n g  a 
l i t t l e  more g r o w t h  o f  t h i s  m i c r o b i a l  f l o r a ,  
has  d e t e r m i n e d  a g r e a t e r  d e h y d r a t i o n  l e v e l  o f  
s a l a m i  ( r e l a t i o n  b e t w ee n  h u m i d i t y  and p r o t e i n  
e q u a l  t o  1 . AA - 1 . 0 )  and a g r e a t e r  c o n v e r s i o n  
r a t e  o f  p i g m e n t s  i n t o  n i t r o u s  p i g m e n t s  w i t h  a 
c o n s e q u e n t l y  c o l o r  I n t e n s i f i c a t i o n .  T h i s  
c o m p l e m e n t a r y  b e h a v i o r  o f  soy  p r o t e i n  when in 
c o n c e n t r a t e d  f o rm  i s  p r o b a b l y  due t o  t he  
c a r b o h y d r a t e s  w h i c h  n o r m a l l y  a c co mp a ny  the  
p r o c e s s .  The u s e  o f  soy  p r o t e i n  In  s a l a m l s  
s h o u l d  be a re commended p r a c t i c e  s i n c e  besides 
n o t  o n l y  r e d u c i n g  t h e  t im e  o f  s t a y  
In t h e  mea t  i n d u s t r y ,  p e r m i t s  t h e  m a n u f a c t u r e  
o f  a p r o d u c t  w i t h  b e t t e r  a p p e a r a n c e  as  i t  
i n t e n s i f i e s  t h e  c o l o r  and a v o i d s  t h e  form ation  
o f  th e  d e h y d r a t i o n  r i n g .

INTRODUCTI ON

F o r  many y e a r s  t h e  soy  p r o t e i n  was  used  In 
t h e  s a u s a g e  I n d u s t r y  b e c a u s e  o f  i t s  e m u l s i f y ­
i n g ,  g e l l i n g  and s t a b i l i z i n g  p r o p e r t i e s .  Now, 
i t  i s  p o s s i b l e  t h a t  I t s  most  i m p o r t a n t  u se  i s  
a s  mea t  e x t e n d e r .  A l l  o f  t h e s e  f o r ms  o f  
a p p l i c a t i o n  a r e  a imed  a t  o b t a i n i n g  f o o d  at  l ow 
c o s t  w h i l e  m a i n t a i n i n g  i t s  n u t r i t i o n a l  value. 
I t  is  e s t i m a t e d  t h a t  i n E u r o p e  a l o n e  more t ha n  
17,000  t o n s  o f  soy  p r o t e i n  was used  in cooke d  
s a u s a g e s  and f e r m e n t e d  s a u s a g e s  (KADANE, 1979).

In  d r y  s a u s a g e s ,  t h e  soy  p r o t e i n ,  b e s i d e s  
f a c i l i t a t i n g  t h e  a t t a i n m e n t  o f  a v e r y  good 
t e x t u r e ,  i s  u sed t o  r e d u c e  t he  m a n u f a c t u r i n g  
t i m e  by more t h a n  30% (T ER RA  i M A R T I N S ,  1986) .  
VANDEKERCKHOVE S DEMEYER ( 1 9 7 8 ) ,  w o r k i n g  w i t h  
t h e  I s o l a t e d  so y  p r o t e i n  i n  t h e  m a n u f a c t u r i n g  
o f  s a u s a g e  j u s t i f i e d  t h e  r e d u c t i o n  In 
m a n u f a c t u r e  . t im e  b e c a u s e  o f  t h e  e x i s t e n t e  o f  
a g r o w t h  f a c t o r .  T h i s  g r o w t h  f a c t o r  wo u ld  
c a u s e  a r a p i d  g r o w t h  o f  m i c r o b i a l  f l o r a  w i t h  
a r e d u c t i o n  i n  pH and r e m o va l  o f  m o i s t u r e  
f r o m  t h e  s a u s a g e .

T h i s  w o rk  I n t e n d s  t o  e m p lo y  I s o l a t e d  soy  
p r o t e i n  (901  p r o t e i n )  and soy  p r o t e i n  c o n c e n ­
t r a t e  ( P S - 6 0 ,  60% p r o t e i n )  i n  t h e  m a n u f a c t u r e  
o f  d r y  s a u s a g e  ( I t a l i a n  t y p e  s a u s a g e )  and to 
s t u d y  t h e  m e ch a n i s m  r e s p o n s i b l e  f o r  t h e  t im e  
r e d u c t i o n  In  t h a t  m a n u f a c t u r i n g  p r o c e s s .

was i s o l a t e d  soy  p r o t e i n  and soy  p r o t e i n  
c o n c e n t r a t e .

A l l  f o r m u l a t i o n s  had an o u t s i d e  e n c l o S ure 
o f  a 60 mm c e l l u l o s i s  and a l l  w e r e  t r e a t e d  
I d e n t i c a l  1 y .

The c o n d i t i o n s  o f  r i p e n i n g  p e r i o d  was 
28 C,  85-90% RH d u r i n g  f o u r  d a ys  and the  . j 
d e h y d r a t i o n  p e r i o d  was 1 6- 180 C , 75% RH du r ' 
t w e n t y  d a y s .  I m m e d i a t l y  a f t e r  t h e  e n c l o s e 1-6 
i n  t h e  c e l l u l o s i s  c a s i n g  s a m p l e s  w e re  t ake11 
e v e r y  h o u r  in o r d e r  t o  d e t e r m i n e  the  pH 
( p H m e t e r  D i g i m e d ,  Mod. DMPH-2,  BUEGE & CAS' 
S E N S ,  1 9 8 0 ) ,  and e v e r y  t h r e e  d a y s  f o r  t he  | 
m i c r o b i o l o g i c a l  c o n t r o l .  T h i s  m i c r o b i o l o g '  
c o n t r o l  c o n s i s t e d  o f  t h e  q u a n t i f i c a t i o n  of f 
t o t a l  m i c r o o r g a n i s m s  m e s o p h y l l  a e r o b i c  (^9 
P l a t e  C o u n t ,  2 9 - 3 1 ° C ,  A8 4 3  h o u r s ) ,  t o t a l  , 
c o l i f o r m s  ( C a l d o  B R I L L A ,  3 5 - 3 7 ° C ,  2 A-A8 hoJ 
f e c a l  c o l ¡ f o r m s  ( C a l d o  B R I L L A  and T r i p t one  
W a t e r ,  A A ° C i 0 . 1 ° C ) ,  t o t a l  S t a p h y 1o c o c c u± j 
( A g a r  B a i r d  P a r k e r ,  3 5 * 3 7 °C ~  3 0-48 h o u r s )  . t, 
S t a p h y l o c o c c u s  a u r e u s  ( A q a r  B a i r d  P a r k e r  
- 3 7 °  C , 30-A8 h o u r s 
o f  RATTO 
p e r i o d  +
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• ri 0̂the descr ip t 'ifi9f o 1 l o w i n g

( 1 9 8 2 ) .  A f t e r  t w e n t y  d a y s  ( r i pe n 
d e h y d r a t i o n  p e r i o d )  when t h e  dry 

s a u s a g e  m a n u f a c t u r i n g  was c o m p l e t e d  
( c o n s i d e r e d  r e s i s t a n t  t o  c o m p r e s s i o n ,  w ' 
c o l o r  and f l a v o r )  t h e r e  w e re  t a k e n  r e p r e s e
t a t i v e  s a m p l e s  in o r d e r  t o  d e t e r m i n e  the koNm o i s t u r e  c o n t e n t  ( H e a t i n g  a t  1 00-1 0 2 ° C ;
ECKO,  1 9 7 9 ) ,  t o t a l  p r o t e i n  ( K j e l d a h l  meth0 ., 
KON IECKO ,  1 9 7 9 ) ,  pH ( r e a d i n g  in pH m e te r  t 1 , 
med;  BUEGE 6 C A S S E N S ,  1 9 8 0 ) ,  n i t r o s o  
( e x t r a c t i o n  w i t h  a c e t o n e  and l e c t u r e  a t  5 
in s p e c t r o p h o t o m e t e r  P e r k i n  E l m e r ,  mod. 2“ “ 
KON IE CK O ,  1 9 7 9 ) ,  t o t a l  p i g m e n t  ( e x t r a c t i o n  
w i t h  a c i d i f i e d  a c e t o n e  and “ l e c t u r e  a t  ^AO 
in s p e c t r o p h o t o m e t e r  P e r k i n  E l m e r ,  mod. ™  
KONIECKO ,  1 9 7 9 ) ,  n i t r i t e  ( s u l f a n l l l c  a c ' 61 „o1 
m e th o d ;  KON IECKO ,  1 9 7 9 ) ,  and n i t r a t e  ( x Y 1 
m e th o d ;  KON IECKO ,  1 9 7 9 ) .
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RE SU LT S  AND D I S C U S S I O N
, 3'

The r e s u l t s  a r e  p r e s e n t e d  a t  T a b l e s  *>
A and F i g u r e s  1 and 2.

The soy  p r o t e i n  when u n d e r  i s o l a t e d  o£.ess 
c o n d i t i o n s  s p e ed s  up t h e  s a l a m i  mak ing  P tti* 
bo th  by means o f  f l o r a  s t i m u l a t i o n  and ^  cf,e 
f l o w  o f  i n n e r  m o i s t u r e  t o  t h e  o u t s i d e  , 
p i e c e ,  t h u s  a v o i d i n g  t h e  f o r m a t i o n  o f  3 
h y d r a t i o n  r i n g .

The soy  p r o t e i n  when u n d e r  c o n c e n t r a t e  
c o n d i t i o n s ,  a c c e l e r a t e s  t h e  s a l a m i  mak 1 0' t \0f 
p r o c e  s s , e.spe c i a 1 1 y due to  th e  q u i c k  rede 
in pH v a l u e  w i t h  a p p r o x i m a t i o n  o f  t h e  15 
e l e c t r i c  p o i n t  o f  t h e  meat  p r o t e i n s  and 
c o n s e q u e n t  l o s s  o f  m o i s t u r e .

The c o n c e n t r a t e  soy  p r o t e i n  has  c au sa .^ ^ i  
h i g h e r  c o n v e r s i o n  o f  t h e  p i g m e n t s  i n t o  n  ̂j pa 
p ig m e n t  t hu s  i m p r o v i n g  t h e  c o l o r  o f  t he  
p r o d u c t .

The soy  p r o t e l c  i s o l a t e  has  a g rowt h  
f a c t o r  w h i c h  a c t s  m a i n l y  on t h e  m l c r o b i  
f l o r a  t h a t  i s  non a c i d i f y i n g .

The soy  p r o t e i n  d i d  no t  s t i m u l a t e  t h e ^ ^ j  
g ro w t h  o f  e i t h e r  c o l i f o r m s  o r  S t a p h y l o £S —  
a u r e u s .

MATER IAL  AND METHODS
R E FE RE N CE S

The I t a l i a n  t y p e  o f  s a l a m i  was p r e p a r e d
o b s e r v i n g  s i x  d i f f e r e n t  f o r m u l a t i o n s .  The KON IECKO ,  E .  Handbook  f o r  meat  chem
d i f f e r e n c e  was o n l y  I n  t h e  soy  p r o t e i n  New Je r s e y ,  Avery Pub l i sh ing  Group. I n c . ,
q u a n t i t y  and t h e  v e h i c l e  f o r  t h a t .  The v e h ic le
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T a b l e  3- M o i s t u r e - p r o t e i n r a t i o n s  f o r  
I t a l i a n  t y p e  s a l a m i

F o r m u l a t i o n M o i s t u r e - P r o t e i n

1 ( c o n t r o l ) 1 , 49 to 1
1 1 1 , 49 to 1
1 1 1 1 ,57 to 1
IV 1 ,59 to 1
V 1 , 44 to  1
VI 1 , 44 to 1

T a b l e  4.  Meat  p i g m e n t s  and c o n v e r s i o n  to 
c u r e d  p ig m en t  in I t a l i a n  t ype  
s a l a m i

Table 1. Formulat ions of  i t a l i a n  type salami (kg)

F o r m u l a t i o n

P i gmen t
Conve r s i on*

U )n i t  rous  
( ppm)

t o t a l
(ppm)

1 ( con t ro  1) 151 ,6 2 97 ,6 50,9
1 1 164 ,8 3 18 ,5 51 ,7
1 1 1 149 ,5 33 6 , 5 44 ,4
IV 162,6 310,0 52 ,4
V 135 ,8 2 81 ,8 48 ,2
V 1 143,5 270 ,5 53 ,0

Formulat  ion
1 tern

1 11 1 1 1 IV V VI

pOrk 60,0 60,0 60,0 60,0 60,0 60,0
Beef 20,0 20,0 20,0 20,0 20,0 20,0
Lard 20,0 20,0 20,0 20,0 20,0 20,0'
Sal t 3,0 3,0 3,0 3,0 3,0 3,0
Elucose 0,5 0,5 0,5 0,5 0,5 0,5
Sucrose 0,5 0,5 0,5 0,5 0,5 0,5
Eur i ng mix 0,3 0,3 0,3 0,3 0,3 0,3
^6i te  pepper 0,2 0,2 0,2 0,2 0,2 0,2
E a r l i c o,5 0,5 0,5 0,5 0,5 0,5
Nutmeg 0,02 0,02 0,02 0,02 0,02 0,02
Ant iox idan t  mixture 0,25 0,25 0,25 0,25 0,25 0,25
I so l a t ed  soy p ro te i n  (90% p rot e i n )  
Soy p rot e i n  concent r at e

— 1,0 0,66

(60% p rot e i n ) 5,0* 1,0 1 »5

* PS- 60 gel (1 par t  PS-60 + 4 par ts  wa te r ) .

Table 2. Some c h a r a c t e r i s t i c s  of  I t a l i a n  type salami (completed 
product )  obtained wi th  the d i f f e r e n t  f ormulat ions

P igment

Formulat i on Moi s ture

m

P ro t e i n

(S)

pH ni t r o us  
(ppm)

tota 1 
(ppm)

N i t r i t e

(ppm)

N i t r ä t e  
(ppm)

I ( co n t ro l ) 38,25 25,65 4,6 151 ,6 297,6 6,2 80,0
I I 38,94 26,13 4,6 164,8 318,5 7,2 75,0

I I I 41 ,26 26,13 4,9 149,5 336,5 8,0 70,0

IV 39,96 25,07 4,7 162,6 310,0 6,5 73,0
v 35,72 24,80 4,5 135,8 281 ,8 9,0 73,0
VI 37,11 25,60 4,8 143,5 270,5 8,5 75,0
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F IG U R E  1. R a t e  o f  pH r e d u c t i o n  d u r i n g  d r y  
s a u s a g e  m a n u f a c t u r e .

F IG U R E  2 .  The g ro w t h  o f  t o t a l  m i croorgan 
. me sop h y 1 1 a e r o b i c  d u r i n g  dry 

s a u s a g e  m a n u f a c t u r e
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