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MATERIALS AND METHODS 
The p r im a ry  make-up o f  th e  sausageK 
in c lu d e d : b e e f, c a te g o ry  A -  40%; 
p o rk , c a te g o ry  A -  30%; and bacon
-  30%. In  100 kg sausage mix were 
added 2 ,8  kg o f  n i t r i t e  s a l t s  f o r  
c u r in g ,  0 ,1 5  kg o f  b la c k  pepper and

0,8% m ix  o f  g lu c o n o -d e lta - la c to n e ,  
a s c o rb ic  a c id  and d e x tro s e . In  th e  
sausages p roduced w ith  s t a r t e r  c u l ­
tu r e s  1% d e x tro s e  has been added.

Three  d i f f e r e n t  s t r a in s  were used 
f o r  p ro d u c t io n  o f  sausages. These 
w ere : L a c to b a c i l lu s  p la n ta ru m  Lb. 
1000 ( is o la te d  fro m  lo n g  r ip e n e d  
d ry  meat p ro d u c ts ) ,  L a c to b a c i l lu s  

ke Lb. 972 ( fro m  th e  c o l le c t io n  
o f  th e  F e d e ra l Meat Research 
C e n tre , K u lm bach), and Mi c ro coccus 
M-104 w h ich  was used f o r  in v e s t ig a ­
t io n  purposes b e fo re  (S u t id  and 
J o k s im o v id , 1973). The la c to b a c i-  
l l i  were m a in taned  in  MRS b ro th  (De 
Man e t  a l . ,  1960 ), w h ile  th e  m ic ro ­
coccus was m a in taned  in  YDB b ro th  
(N a y lo r  and S harpe, 1958).

The sausages were produced in  th re e  
d i f f e r e n t  v a r ia n ts :  th e  I  s ta n d a rd  
v a r ia n t  w i th  GDL a d d i t iv e ,  th e  I I  
w i th  Mic ro c o c c u s  M-104 and 
L a c to b a c i l lu s  sake Lb. 972 ( 1 :2 )  
v a r ia n t ,  and th e  I I I  w i th  M ic ro c o c r 
cus M-104 and L a c to b a c i l l u s  p la n s  
ta rum  Lb. 100 ( 1 :2 )  v a r ia n t .

The p la te  c o u n t aga r (PCA) was used 
to  d e te rm in e  t o t a l  a e ro b ic  b a c te r i ­
a l  c o u n t, w h ile  PCA w ith  10% NaCl 
was used f o r  d e te rm in a t io n  o f  
m ic ro c o c c i.  F o r d e te rm in a t io n  o f  
l a c t o b a c i l l i  th e  MRS aga r was ana­
e r o b ic a l l y  in c u b a te d  48 hou rs  a t  
30° C.

D u rin g  th e  r ip e n in g  o f  sausages th e  
fo l lo w in g  v a lu e s  were d e te rm in e d  as 
w e l l :  pH v a lu e ,  th e  w a te r c o n te n t,  
th e  p e ro x id e  num ber, th e  a c id  num­
b e r and th e  w e ig h t lo s s  (K a ra n - 
D u rd id , 1968).

The d ry  sausage sam ples o f  th e  
b a c te r io lo g ic a l  and ch e m ica l
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v a r ia n ts  (.graph 7 ) .  D u r in g  th e  
r ip e n in g  o f  sausage th e  p e ro x id e  
number in c re a se d  v e ry  s lo w ly ,  and no 
s ig n i f i c a n t  d i f fe r e n c e s  between th e  
sausage v a r ia n ts  were n o t ic e d .

Graph 6 : Changes o f  a c id  number 
d u r in g  th e  r ip e n in g  o f  
sausages

Graph 7: Changes o f  p e ro x id e  number 
d u r in g  th e  r ip e n in g  o f  
sausages
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On th e  b a s is  o f  th e  a n a ly s i^ '^™  
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c o n s id e ra b le  
th e  examined 
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be n o tic e d - ^ |oif
th e  s m a lle s t  w e ig h t lo s s  ^  
w ith  th e  v a r ia n t  I I I ,  appe\g
g e s t w ith  th e  v a r ia n t  I -  ™ 
th a t  s ig n i f i c a n t  d i f fe r e n c e s ^ ^ ,  
w e ig h t lo s s  between the  ^  
v a r ia n ts  were a t  th e
p < 0.01.

T a b le  1: Average weight l ° sf 0i
sausages a t  the  eî cê' 
th e  r ip e n in g  9

V a r i­ Mean S tandard
a n ts v a lu e d e v ia t io n

T 40 ,4 4 1 .56
I I 36 ,60 1 ,70
I I I 38 ,06 4 ,0 8
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The o rg a n o le p t ic  éva lua tioP
(T a b le  2 ) show th a t  
sausages have been rated

T a b le \ i . ofAverage va lued  ^  
n o le p t ic  e v a lua
(point)

V a

t

I

Appearance 4 ,0 5
Appearance o f  com­
p o s i t io n  and c o lo u r  
at. th e  c u t  s u r ­
fa c e  a rea  3 ,9 7
T a s te  3 ,5 0
Aroma 3 ,8 9
C o n s is te n c y  3 ,6 7

II

4.16
.s.6J

4.05
4.05 
4,10 
3,94

am ely, a l l  th e  ovi^10 ¡iSv^s t 
'e r t ie s  o f  t h i s  v a r i 811̂ ^ ^  f' C l  l l c b  U 1  L I l - L o  V cx.x c^ '

■ated h ig h e r  than  th e ^ ^ g g  
re m a in in g  two-;he
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taken 5th, ?th, lit h, th and 21th day of thek *'■ e taken 5th, Tt th and 21th day of
0t a l l  p r o c e s s .
v̂ iing Varaants at the end of the 
j%es tbe weight losses mean 

determined, and also the 
?  of deviation and the eoeffiei- 
J dif« Variation. The significance 
t!te drences in the mean values 
êst. ê erinined using student

h6 orh|r'ishedarioleptie evaluation of the
4 5 ^ b e r ° i UCt! was conducted by aên) board. The point rating

a&Pli2glng .from 1 to 5 P°ints 0~ the ' This evaluation inclu-
tĥ îti appearance, appearance of 
t/̂ Oe n colour at the cut

taste, aroma and

(without added starter cultures),, while the slowest decrease occurred 
with variant 111.
The results of the bacteriological 
analyses are presented on the 
graphs 2 to 4. The data show that 
the quantities of inoculum for the 
variant II (L- sake Lb. 1)72 5xlOa, 
Micrococcus M-1Ü4 6x10s) and vari­
ant. Ill (L- piantarum Lb. 1000 
l,2xl010, Micrococcus M-104 6x10s) 
were sufficiant to provide the 
favourable conditions for ripening 
of sausages by timely decrease of 
pH values. The inhibiting activity 
of starter cultures is reflected in 
the fact. that, the variant II and 
III at the end of the ripening 
period had a smaller total aerobic 
bacterial count than the variant I. 
It is characteristic that the maxi­
mum lactobaeilli count in variant 
II was achieved on the fifth day, 
and in variant III on the eleventh 
day. Also the biggest, micrococci 
count in variant II was achieved

Graph 2: Dynamics of total plate 
count, lactobaeilli and 
micrococci during the ri­
pening of var. I sausages
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Graph 3: Dynamics of total plate 
count, lactobacilli and 
micrococci during the ri­
pening of var. II sausages

Graph 4: Dynamics of total plate 
count, lactobacilli and 
micrococci during the ri­
pening of var. Ill sausa­
ges
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can be explained by rapid ^t
of pH value by L. „■strain. m  *7
The results obtained after /#

comlysis of the water 
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In all sausage varia*1*'®,
number increased ratherthe , ei» J

it

6) and at the end of 
period significant va 
hieved (7,05 - 7,57). 
pointed out that no 
differences were found

lan m

number between the in' 
sage variants.
The values of the

divlU
„id* x r ,

p e r°e /̂Jwere approximately s’ tT0„: 
small at the begining 
stigation with all

0f y
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