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ABSTRACT: The i n v e s t i g a t i o n s  are c a r r i e d  out i n  o rd e r to  
le te rm in o  the s u r v i v a l  of m ic ro c o c c u s  and l a c t o b a c i l l u s  i n  
o n e -s p e c ie s  and mixed c u l t u r e s  a f t e r  f r e e z e - d r y i n g  and d u rin g  
c h e ir  s t o r a g e .  Two i n d u s t r i a l  s t r a i n s  of M .v a r ia n s  and one 
s t r a i n  of L .p la n t a r u m  are used i n  o n e -s p e c ie s  and i n  two 
Van ia n t s  of mixed s t a r t e r  c u l t u r e s .  M ic ro c o c c u s  and l a c t o b a c i l l u s  
a r 6 c u l t i v a t e d  s e p a r a t e l y  i n  fe rm e n te r  and f r e e z e - d r i e d ,  
s e p a r a t e ly  and m ixed, w ith  p r o t e c t o r  c o n t a in in g  medium (sk im  
^ H k ) . The s u r v i v a l  of m icro o rg an ism s a f t e r  f r e e z e - d r y i n g  and 
^ u r in g  t h e i r  s to r a g e  of one, th r e e  and s i x  months i s  s t u d ie d .
,ne m ic ro c o c c u s  m ic r o b i a l  count i s  5 , 0 . 10 '  -  2 , 1 . 10^, and the  
i c c t o b a c i l l u s  m ic r o b i a l  co u n ts  i s  3 , 8 *10°  -  2 , 0 . 10 '  i n  o n e -  
s p e c ie s  c u l t u r e s .  T h e i r  c o u n ts  i n  m ixed c u l t u r e s  i s  6 , 8 . 1 0 9  -  

* 5 .10 9  and 2 , 0 . 1 0 9  -  1 , 3 . 1 0 9 ,  r e s p e c t i v e l y .  The r e c e iv e d  
Gs u l t s show, t h a t  m ic ro c o c c u s  and l a c t o b a c i l l u s  i n  o n e -s p e c ie s  

mixed c u l t u r e s  as s t a r t e r  p r e p a r a t io n s  have s i m i l a r  
R e v iv a l  a f t e r  f r e e z e - d r y i n g  and s to ra g e  a t  3 - 4 ° C  t i l l  s i x

Months.

an "^-^ODUCTION: The use of s t a r t e r  b a c t e r i a l  c u l t u r e s  from  
^ P p ro p ria te  s p e c ie s  of m icro o rg a n ism s w ith  d e f i n i t e  enzyme 

° t i v i t y  g i v e s  p o s s i b i l i t y  to  d i r e c t  and a c c e l e r a t e  the r ip e n in gProc e s s e s  i n  meat p r o d u c t s .  S t a r t e r  c u l t u r e s  are  o n e -s p e c ie s

y e a s t s  / 9 , 1 0 , 1 3 , 15/ .
of such a c u l t u r e s  i s  s t i l l  e s t a b l i s h e d  i t s e l f  i n  the

i j i - m i x e d  c u l t u r e s  of one, two and more s p e c ie s  of m icro o rg an ism s,  
most f r e q u e n t l y  used are l a c t o b a c i l l u s ,  p e d io c o c c u s ,  

i c r o c o c c u s ,  s ta p h y lo c o c c u s  
dPp l,yin<(j, -- ----- ----  —  --------------- --- — ------------------------------- —  w —  —  W U--L. W
^J-eat p a r t  of t e c h n o lo g ie s  i n  food  i n d u s t r y .  S t a r t e r  b a c t e r i a l  
j V l t u r e s  can be a p p l ie d  i n  meat b a t t e r  as l i q u i d  c u l t u r e s ,
^gCezed or f r e e z e - d r i e d  p r e p a r a t i o n s .  The e x a m in a tio n s  show, 
va a 'G the most a p p r o p r ia t e  i s  th e  use of f r e e z -e -d r ie d  p r e p a r a t io n s  
j  cause of h a n d l in g  and c o n t r o l  co n ve n ie n ce  and the p o s s i b i l i t y  
a 5\ c o m b i n a t i o n ' of d i f f e r e n t  s t r a i n s  w ith  d e f i n i t e  enzyme 
0| .tĵ v i t y  / 1 0 ,  1 1 ,  1 4 / .  The main c r i t e r i o n  f o r  the e f f i c i e n c y  
Cq th e se  p r e p a r a t io n s  i s  the p r e s e r v a t io n  of enough v i a b l e  
t l r ^ t ? *  T h e re  are  many i n v e s t i g a t i o n s ,  which e x p l a in  f a c t o r s ,
Uior in f lu e n c e  the s u r v i v a l  and a c t i v i t y  of f r e e z e - d r i e d  
T o ^ ’cccg a n ism s d u r in g  t h e i r  s t o r a g e .  The o p tim a l c o n d it io n s  
bQ" lo n g -te rm  s to ra g e  of f r e e z e - d r i e d  b a c t e r i a l  c u l t u r e s  must 
the*!  ^cnmined i n d i v i d u a l l y  f o r  e v e r y  s p e c ie s  m ic ro o rg a n ism , as  
rri0j r,a'-,‘e ’ e x p o s i t i o n  of p r o t e c t o r  c o n t a in in g  medium, r e s i d u a l  
S u t u r e  and tem peratu re  a re  take n  i n t o  c o n s id e r a t i o n  / 1 , 2 ,  4 ,
■ ’ ( t  1 2 ,  1 4 ,  1 6 / .  As the most h a rm le ss  f o r  b a c t e r i a  i s
p ■ i c a t e d  the r<UII°  re  s i  d u a l m o is tu re  i n  the r e g io n  of 1- 6% ,  which  

max q u a n t i t y  v i a b l e  c e l l s  i n  c o n d it io n s  of lo n g -te rm
^cPluf© ^  te m p e ra tu re s  not h ig h e r  than 2 - 4 °C  / 2 ,  7 ,  1 1 / .  The 

J-t'uPes e x e r t  a l s o  i n f lu e n c e  on the m ic ro o rg a n is m s' s u r v i v a l .
and the package i n  w hich are  s t o r e d  f r e e z e - d r i e d

¡L
• au t h o r s  i n d i c a t e  t h a t  the most e f f e c t i v e  s to ra g e  i s  th a t  
i n  gas and w ater im p e rm iab le  p a c k a g in g  m a t e r i a l s  under
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vacuum /3, 4, 6/. Micrococcus and. lactobacillus are stable at 
freezing and freeze-drying. Besides this, they complement each 
other with their enzyme a c tiv ity  and are suitable combination 
fo r  starter bacterial cultures /8, 1$, 15/« Therefore in our 
investigation a great attention is paid to these two^species - 
microorganisms. The survival of particular species microorgan 
which take part in starter preparations - lactobacillus and 
micrococcus — are the object of present examinations. The 
development of this problem is  of especial significance for 
these starter preparations, at which is  impossible the joined 
cultivation of two and more species microorganisms. In these 
cases usually cultivation, freezing and freeze-drying are 
carried out separately, a fter which the microorganisms are 
mixed and cut.

MATERIALS AND METHODS: Two industrial strains - M.varians - 
fi/L and MQ, and one strain -  L.plantarum - L2 , are examined in 
orie species cultures and in two variants of mixed cultures. 
Micrococcus and lactobacillus are cultivated separately in „ 
fermenter at optimal parameters fo r their development -  cultui 
medium, temperature, pH and aeration. The broth cultures, 
received at the end of exponential and primary stationary phaa 
of development, are freeze-dried alone in one-species culture 
and in mixed cultures in micrococcus/lactobacillus ratio  1; 1 
/variant 1/ and 2:1 /variant 2/. 8% dry skim milk is  used as a 
protector containing medium. The freeze-dried cultures, 
prepackaged in polyethylene film , are stored in ch illin g came* 
at 3_4°c. The samples under examination are taken immediately 
a fter freeze-drying of 1, 3 and 6 months. The viable counts 1 
Q.G to pin i  d.gcL BCCOi?cLin§ to tliG niGtliod. of d-GciniQl PGduction Bnd. 
plate count technique, fo r micrococcus is  used MSA /Mannit 
Salt Agar/ and fo r  lactobacillus - Rogoza medium /MERCK/. 
Microbiological values are expressed in colonies forming uni130 
per 1 g freeze-dried preparation.

RESULTS AND DISCUSSION: The viable counts of micrococcus a»d 
lactobacillus are examined immediately a fter freeze-drying an 
during storage at 3”30C of 1, 3 and 6 months. The residual .cjj 
moisture of preparation is  retained in the region of 2-3%> w 
favours the survival of freeze-dried bacterial cultures at 
long-term storage /2/. Microbial counts in freeze-dried one- 
species cultures of micrococcus is 5,0.103 -  2,1.103 and of 
lactobacillus - 3,8.109 -  2,0.10*. In mixed cultures their $  
counts is  6,8.103 - 1,5.103 of micrococcus and 2,0.10* -  1,3* 
of lactobacillus. The results of examinations are presented 
f ig .  1. The comparative investigations show, that d ifferent 
combinations of micrococcus and lactobacillus can be composed 
immediately a fter their cu ltivation, before freezing and 
freeze-drying, which does not influence their survival.

1 Q $
CONCLUSIONS: 1. Micrococcus and lactobacillus in one-speci j 

and mixed cultures as starter preparations have similar sur^i 
a fter freeze-drying and storage at 3-4°C t i l l  six months. 2» 
A fter 1, 3 and 6 months storage at 3-3°C, the viable counts 
preserved in necessary quantity, which ensures the efficiency 
of starter preparations. 3 . Preliminary mixing of bacterial 
cultures as starter preparations before their freezing and 
freeze-drying creates a poss ib ility  fo r shortening the dural
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'L§* 1 .-Variations in the number of starter microorganisms in 

one-species and mixed cultures at different termes of 
storage
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of production process.
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