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jv n' i c r o v eTl t  y e a r 3 i q u i t e  e x te n s iv e  l i t e r a t u r e  h a s  ac c u m u la te d  on th e  a p p l i c a t i o n  
bi c u l 't u r e s  i n  tlle  m a n u fa c tu re  o f  fe rm e n te d  m eat p r o d u c ts ,
la d in g  S Î io  a c t i v i t y  o f  s t a r t e r  c u l t u r e s  e x e r t s  an in f lu e n c e  on c o lo u r  fo rm a tio n ,
jj|1o). ’ f l a v o u r  fo rm a tio n  and th e  s to r a g e  l i f e  o f  fe rm e n te d  m eat p r o d u c ts  ( S c h ie f e r

raw  s a u s a g e s  d epends on th e  a c c u m u la t io n  o f  f e r m e n ta t io n  p r o -  
4a 1) . m ^bie d e g r a d a t io n  o f  c a r b o h y d r a te s ,  p r o t e i n s  and l i p i d s  (P y rc z  and P e z a c k i ,

o f  l i p o l y s i s  i n  th e  p r o c e s s  o f  raw  sa u sa g e  r ip e n i n g ,  an  in c r e a s e  o c c u r s
i v ^ U r  0, ¡r1?1'3 ° f  f r e e  f a t t y  a c id s  (FFA) w hich  p a r t i c i p a t e  i n  th e  fo rm a tio n  o f  th e  
4C’ ig g g jU a li t i e s  o f  th e  p r o d u c ts  ( S ta n c u le s c u  e t  a l . ,  1970; .Vahlroos and N i in iv a a -

^ d o r  (' a n 'ton:i- e t  a l .  (1 9 6 7 a) and Nurmi and N i in iv a a r a  ( 1963 ), m ic ro c o c c i  a r e  
Ofei>e mic ro o rg a n is m  g ro u p  r e s p o n s ib le  f o r  l i p o l y s i s  i n  d ry  s a u s a g e s .  
W*®1'men+Vj <ience on p o s i t i v e  e f f e c t  o f  l ip a s e - p r o d u c in g  y e a s t s  on th e  f l a v o u r  

a a r e 1 ° mea‘t p ro d u c ts  (B uyanov, 1981; N e s to ro v  e t  a l .  , 1983). 
tv “» l9fifta l s o  a v a i l a b l e  on th e  p r o d u c t io n  o f  l i p a s e s  by l a c t o b a c i l l i  (O ferho lm  e t  
^ o v °bdecis,S t0 y o h e v ’ 19 7 2 a ,b ) .
ffa n 1Ve ° f  f h e p r e s e n t  work was to  d e te rm in e  th e  e f f e c t  o f  a  f r e e z e - d r i e d  m i- 

act i o nP r®P a r a t i ° n  o f  o u r s ,  composed o f  m ic ro c o c c i  and l a c t o b a c i l l i ,  on th e  l i p i d
° f  two f a s t - r i p e n i n g  d ry  s a la m i p r o d u c ts .



Materials and Methods
The e x p e r im e n ts  w ere c o n d u c te d  u s in g  two new f a s t - r i p e n i n g  d ry  s a la m i p ro d u c ts  ( ,  
d u c t  I  and P ro d u c t I I )  m a n u fa c tu re d  by e x p e r im e n ta l  t e c h n o lo g ie s :  P ro d u c t I ,  0 J[5i -  
ed o f  o n e -g ra d e  ( n o n - s o r te d )  b e e f ,  l e a n  p o rk  and b e l l y  f a t ;  and P ro d u c t II»  00 
in g  o f  o n e -g ra d e  b e e f  and s e m i - f a t  p o rk . , thk
S am ples m a n u fa c tu re d  in  a c c o rd a n c e  w ith  th e  te c h n o lo g y  s e rv e d  a s  c o n t r o l s ,  ana . 
e x p e r im e n ta l  v a r i a n t s ,  a  f r e e z e - d r i e d  s t a r t e r  p r e p a r a t i o n  c o n ta in in g  la c to b a c  
and m ic ro c o c c i was in t r o d u c e d .  The p r e p a r a t i o n  was made i n  th e  I n s t i t u t e  o f  Mea 
d u s t r y ,  S o f ia .  _ „ t r i a l
T h ree  e x p e r im e n ta l  s e r i e s  each  w ere p ro d u c e d , e v e ry  one o f  100 k g , u n d e r  Indus 
c o n d i t io n s .  P ro d u c t r ip e n i n g  d u r in g  th e  f i r s t  48 h o u rs  to o k  p la c e  a t  25°C; sm0 
f o l lo w e d , f o r  6 -8  h o u rs  a t  18-20°C , and d r y in g  a t  15°C f o r  a l l  th e  v a r i a n t s .  ^e,  . 
The e x t r a c t i o n  o f  th e  l i p i d s  from  th e  e x p e r im e n ta l  m a te r i a l  was e f f e c t e d  by 
th o d  o f  B lig h -D y e r . The i s o l a t i o n  o f  t r i g l y c e r i d e s  (TG) and f r e e  f a t t y  a c id s  ' ^ e-  , 
was ac co m p lish e d  by t h i n - l a y e r  ch ro m a to g rap h y  on s i l i c a  g e l  G and u s in g  h ex a n e ' ray in® 
th y l  e t h e r : a c e t i c  a c id  (6 0 :3 0 :1 7 )  a s  e l u a n t .  The s p o ts  w ere i d e n t i f i e d  a f t e r  9^ nte rj’ 
w ith  Rhodamine G. Q u a n t i t a t i v e  a n a l y s i s  was made by g as  ch ro m a to g rap h y  w ith  an+r j.giy' 
n a l  s ta n d a r d  o f  a r a c h ic  a c id ,  C 20 :0 , f o r  f r e e  f a t t y  a c i d s ,  and t r i a r a c h i n  f ° r  
c e r id e s  ( C h r i s t i e ,  1982). . . ^  of
The m o la r  p e r c e n ta g e s  o f  th e  i n d iv i d u a l  f a t t y  a c id s  w ere e s t im a te d  by th e  h e i g , 
th e  r e le v a n t  p eak  and r e t e n t i o n  tim e .
R e s u l t s  and D is c u s s io n
The r e s u l t s  we o b ta in e d  on th e  l e v e l s  o f  TG and FFA i n  th e  b e g in n in g  and iu the end

o f  m a n u fa c tu re  f o r  th e  two f a s t - r i p e n i n g  p r o d u c ts  a r e  shown i n  F ig .  1. . a9e 111
A r e d u c t io n  i s  o b se rv e d  i n  TG l e v e l  d u r in g  r i p e n i n g  w ith  a  c o r re s p o n d in g  in c r  
FFA i n  b o th  p r o d u c ts .  ’ .^ e
TG l e v e l  i n  th e  e x p e r im e n ta l  l o t s  o f  sa la m i was lo w e r ,  com pared to  t r i g l y ° e r l  
v e l  i n  c o n t r o l s ,  by 5 to  8$. g accu'
An e x te n s iv e  l i t e r a t u r e  d e m o n s tr a t in g  l i p o l y s i s  d u r in g  d ry  s a u sa g e  r ip e n in g  h 
m u la te d ,  d u r in g  w hich  r i p e n i n g ,  FFA l e v e l  may be from  1 to  71° ( S ta n c u le s c u  0 ^
1970; T e r p la n ,  1969; W ahlroos and N i in iv a a r a ,  1969). pfA l e
Our r e s u l t s  d e m o n s tra te d  ( F ig .  1) t h a t ,  i n  th e  e x p e r im e n ta l  l o t s  o f  p ro d u c ts )  
v e l  i s  h ig h e r  by 2 and 3$, com pared to  c o n t r o l s .  ta 3 te)
An im p o r ta n t  in d e x  o f  th e  q u a l i t y  o f  m eat p r o d u c ts  ( s to r a g e  l i f e ,  arom a and 
i s  th e  f a t t y  a c id  c o m p o s itio n  o f  l i p i d s .  The r e s u l t s  o b ta in ed , by u s  w ith  re g a

th e  f a t t y  a c id  c o m p o s itio n  o f  t r i g l y c e r i d e s  and f r e e  f a t t y  a c id s  i n  p ro d u c t

s t a r t e r  p r e p a r a t io n

ar®

i l l u s t r a t e d  i n  F ig .  2 and F ig .  3<
I t  ca n  be o b se rv e d  t h a t  th e  s a la m i m a n u fa c tu re d  w ith o u t 
change th e  f a t t y  a c id  c o m p o s itio n  o f  TG a f t e r  r ip e n i n g .

ôo
idsl a r v e i  f i e ) '“ “ ' .  aC10

The r a t i o s  o f  ^a . e pos r "
a r e  p r e s e rv e d  w hich i n d i c a t e s  t h a t  l i p o l y s i s ,  i f  an y , a f f e c t s  e q u a l ly  a l l
t i o n s  o f  TG. change®I n  th e  s a la m i m a n u fa c tu re d  u s in g  s t a r t e r  p r e p a r a t i o n s ,  c h a r a c t e r i s t i c  “¡y
o b se rv e d  i n  TG a f t e r  th e  a g e in g  p e r io d  (on  day 1 5 ) , w hich a r e  e x p re s se d  in  c16: ' 
r e d u c in g  th e  m o la r  p e r c e n ta g e s  o f  s a t u r a t e d  a c id s ,  m y r i s t i c ,  C 1 4 :0 ; p a ln n ^ 1 ’ 
and s t e a r i c ,  C1 8 : 0 ; and an  in c r e a s e  i n  o l e i c  a c id .  . . - ca ted ;
The r e s u l t s  o b ta in e d  on th e  f a t t y  a c id  c o m p o s itio n  o f  f r e e  f a t t y  a c id s  xn jjj.ch lS
t h a t  b o th  i n  c o n t r o l s  and in  e x p e r im e n ta l  p r o d u c ts ,  l i p o l y s i s  d o es e x i s t , r a tio n -  ir, 
n e a r ly  tw ic e  a s  i n t e n s i v e  i n  th e  s a la m i m a n u fa c tu re d  w ith  a  s t a r t e r  p r e p a r  hange9 a 
The q u a l i t a t i v e  f a t t y  a c id  c o m p o s itio n  o f  c o n t r o l  and e x p e r im e n ta l  sa la m i 9 g . j ;
one d i r e c t i o n .  An in c r e a s e  i s  o b se rv e d  in  u n s a tu r a te d  f a t t y  a c id s ,  „ e s °
C 18 :2 , a f t e r  r ip e n i n g .  The r a t i o  o f  u n s a tu r a te d  to  s a t u r a t e d  a c id s  i n c r e a s  ^  
t r o l  p r o d u c ts  from  0 ,8  to  1 ,3 ,  and i n  th e  e x p e r im e n ta l  o n e s , from  0 ,5  to  '' s i i ^ S  
The f a t t y  a c id s  c h a r a c t e r i s t i c s  o f  FFA i n  c o n t r o l  and e x p e r im e n ta l  p r o d u c m icr°K g  
to  w hat i s  o b se rv e d  in  TG, c o n firm e d  th e  n o n - s p e c i f i c i t y  o f  th e  a c t i o n  ox 
l i p a s e s  i n  th e  p r o d u c ts  w ith  a  s t a r t e r  p r e p a r a t i o n .  Vie a t t r i b u t e  th e  h ig h  j n i ' ^
o f  o l e i c  and l i n o l i c  a c id s  i n  th e  e x p e r im e n ta l  p r o d u c ts  to  th e  a c t i v i t y  „d®
c r o b i a l  l i p a s e  o f  th e  s t a r t e r  p r e p a r a t i o n  m ic ro o rg a n ism s  w hich a t t a c k s c i d b°\$e 
u n s a tu r a te d  f a t t y  a c id  bonds i n  t r i g l y c e r i d e s  r a t h e r  th a n  s a t u r a t e d  faxXX .2 t i l 1 
N e s to ro v  e t  a l .  (1984) found  an  in c r e a s e  i n  th e  c o n te n ts  o f  C18:1  and C i° -  j,g
18th  day in  lo u k a n k a  d ry  s a u s a g e s  m a n u fa c tu re d  u s in g  a  y e a s t  c u l t u r e .  moleC
L ip a s e s  a r e  known to  h y d r o ly s e  p r e f e r e n t i a l l y  th e  o u te r  f a t t y  a c id s  o f  a ‘
(A lfo rd  e t  a l . , 1971 ). o r  ? i 9A cc o rd in g  to  Demeyer e t  a l .  (1 9 7 3 ) , l i p a s e s  a t t a c k  s p e c i f i c a l l y  p o s ix io n  aCi°  
t i o n  3 , w here s t e a r i c  and o c ta d e c e n o ic  a c id s  a r e  known to  be fo u n d . L ino 
l i b e r a t e d  a t  th e  h ig h e s t  r a t e  i n  th e  f r a c t i o n  o f  FFA. f a t ty  3
I n  th e  second  p r o d u c t ,  th e  same r e g u l a r i t y  i s  o b se rv e d  w ith  r e g a rd  to  tn e  
c o m p o s it io n  o f  TG and FFA ( F ig .  4 and F ig .  5 ) .  + „ ra te d
S a tu r a t e d  FA in  a l l  th e  s a la m i a n a ly s e d  d e c re a s e d  on day 15, w h ile  u n s a w
in c r e a s e d .  merits1 v
The h ig h e s t  i n t e n s i t y  o f  f r e e  f a t t y  a c id  a c c u m u la t io n  was found  in  expert
d u c ts
The

3• * k
i n c r e a s e ,  on day 1.5, o f  l i n o l i c  a c id _ w ith in  th e  c o m p o s itio n  o f  f r e e  f a
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