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a ccep ted  sooner as s t im u la t in g  the endogen ic r e s p ir a t io n .  

Dynamics o f  th e oxyd a tive  p ro p e r ty  o f  

m icroccocus s t r a in  1 9 9 / 1 0  and l a c t i c  

a c id  c u ltu re  s t r a in  4669/6 in  connec

t io n  w ith  d i f f e r e n t  s u b s tra te s .
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I  -  M icroccocu s s t r a in  199/10 model s o lu t io n

I I  -  L .a c id  c u ltu re  s t r a in  ---------------  g lu cose

4669/6 l a c t i c  a c id

— •— •— • a s c o rb ic  a c id

F or th e l a c t i c  a c id  c u ltu re  h ig h e s t  oxyd a tion  a c c e le r a t io n  

i s  ob served  f o r  th e model s o lu t io n  fo l lo w e d  by  g lu cose  and l a c t i c  

a c id .H e re  to o  i s  observed  n é g l ig e a b le  use o f  the a s co rb ic  a c id  in  

the ex sogen ic  r e s p ir a t io n .

In  bo th  s t r a in s  a l in e a r  c o r r e la t io n  i s  e s ta b lis h e d  between 

the q u a n t ity  used oxygen and tim e f o r  o xyd a tion , in d ep en d a tly  o f  

used s u b s tra te .

The produced du rin g  th e r ip e n in g  l a c t i c  a c id  s e rv es  as sub 

s t r a t e  f o r  r e s p ir a t io n  o f  bo th  c u ltu re s  and cou ld  take p a r t  in  the 

c e a t io n  o f  fa v o u ra b le  c o n d it io n  s f o r  t h e i r  grow th .
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The ox yd a tiv e  p ro p e r ty  o f  bo th  c u ltu re s  w ith  the model 

s o lu t io n s  i s  near t o  th a t  when l a c t i c  a c id  and g lu cose  a re  used, 

w hich cou ld  be e x p la in ed  w ith  the p resen ce o f  in h ib i t o r  substan

c e s .
In  both  s t r a in s , th e  a sco rb ic  a c id  a c ts  as a weak su b s tra te  

f o r  the exsogen ic  r e s p ir a t io n ,  which g iv e  us grounds to  accep t 

th a ton  p r a c t ic e  the s t r a t e r  cu ltu re s  do n o t des in te g r a te  i t ,a n d  

th is  in  tu rn  ensures i t s  in t e g r i t y  and a c t io n  in  meat p roducts

as a s t a b i l i z e r  f o r  th e ii?  c o lo u r .

To e lu c id a te  the in f lu e n c e  o f  d i f f e r e n t  NaCl co n cen tra tio n s

on the in t e n s i t y  o f  oxygen use by th e c e l l s  o f  m icroccocus and 

the l a c t i c  a c id  c u ltu re  we made in v e s t ig a t io n s ,  the r e s u lt s  o f  

which are g iv e n  in  ta b le  1.

Tab le  1.

In h ib i t in g  a c t io n  o f  d i f f e r e n t  NaCl co n cen tra tio n s  

on the r e s p ir a t o r y  a c t i v i t y  o f  12 hour c u ltu re s  from  

m icroccocus and 16 hoyrs cu ltu re s  o f  the l a c t i c  ac id  

c u ltu re s  w ith  th  use o f  g lu c o s e , l a c t i c  and a s co rb ic  

a c id s .

% o f  r e s p ir a t o r y  d ep ress ion
Concentra  
t io n s  NaCl 

in  %
g lu cose l a c t i c  a c i^ a s c o rb ic  a c id

s t r a in

199/10

s t r a in

4669/6

s t r a in

199/10

s t r a in

4669/6

s t r a in

199/10

s t r a in

4669/6

Exner. 1,8
2,2
2.5
2,8
5.0
5 .2
5 .5
5 .8
4 .0
4 .8
5 .6  
6 ,4
7 .2

4,78 8,26 1,04 3,82
5,14 10,12 1,92 5,28
6,02 11,96 2,60 6,08
6i78 12,84 . 5 ,28 6,82
8,24 14,02 4 ,01 7,64

10,82 16,24 4 ,72 8,56
12,65 19,-14 5,68 12,48
18,84 22,95 6,49 15,32
19 ¡72 26,54 7,56 17,28
24,1 50,13- 10,02 20,96
26,9 56,18 13,48 24,08
80,11 46,52 16,23 27,25
55,^8 55,66 19,59 30,09

100, o
10 0 .0 
100, o 
100, o 
100, o
1 0 0 . 0 
100, o 
100, o
100.0 
100, o 
100, o 
100, o
1 0 0 . 0

0 0C o n tro l 0 0 100, o



(>y.u

Data shows th a t the added to  th e  suspension c e l l s  from  

both  s t r a in s ,c o n c e n tra t io n s  o f  NaCl (from  1 ,8  to  7»2%) e x ib i t  

w e l l  d e f in e d  in h ib i t o r  a c t io n  on the oxygen use, w h ile  th e p ercen t 

o f  the d ep ress ion  on th e r e s p ir a t io n  f o r  a l l  c o n cen tra tio n s  i s  

h ig h e r  f o r  the l a c t i c  a c id  cu ltu re  w ith  th e  su b s tra tes  g lu cose  and 

l a c t i c  a c id ; Tha a c t io n  o f  NaCl on th e o xyd a tiv e  p ro p e r ty  o f  the c e l l  

from  both  c u ltu re s  i s  most e x ib i t e d  w ith  the use o f  a s co rb ic  

a c id  as s u b s tra te , the oxyd a tion  o f  which was a t ta in e d  100% in  

com parison w ith  the c o n tr o l  w ith  the a d d it io n  o f  p s a c t i c a l l y  

lo w es t p o s s ib le  c o n cen tra tio n s  o f  NaCl ( 1 , 8 ) «Weakest in h ib i t o r  

a c t io n  e x ib i t s  NaCl on the oxyd a tion  o f  the l a c t i c  a c id , w ith  

the m icroccocus the p e rcen t o f  the r e s p ir a t o r y  d ep ress ion  o f  NaCl 

in  co n ce n tra t io n  7>2% i s  o n ly  19>36%, and f o r  the l a c t i c  a c id  

c u ltu re  i t  i s  30,09%«

P a r a l l e l  w ith  t h i s ,  we s tu d ied  the in flu e n c e  o f  NaCl on 

the use o f  oxygen du rin g  th e e x p o n en tia l and s ta t io n a r y  phases 

o f  developm ent o f  bo th  c u ltu re s  ( t a b le  2 )•
Tab le  2.

In flu e n c e  o f  NaCl on th e  use o f  oxygen mm^/mg/hr o f  c d l l s  

o f  m icroccocus s t r a in  1 9 9 / 1 0  and l a c t i c  a c id  c u ltu r  s t r a in  

4669/6 in  t h e i r  e x p o n e n t ia l and s ta t io n a r y  phases o f  

developm ent.

In  ex p o n e n t ia l phase . In  s ta t io n a r y  phase

NaCl con 
cen tra  
t io n  in

Q u an tity  used R e s p ira to ry  
oxygen Op in d ep ress ion  
mm-vmg/hr in  %

Q u an tity  used 
oxygen Op in  
mm^/mg/hr

R e s p ira to ry  
d eg re ss io n  

~ in  %

STRAIN
199/10

STRAIN 
4669/6

STRAIN
199/10

STRAIN
4669/6

STRAIN
199/10

STRAIN 1 
4669/6

STRAIN
199/10

STRAIN
4669/6

!xper. 1 ,8 43.15 38.19 4 ,78 8,26 24,00 13.39 0 .00 0.78
2 ,2 44,98 37.42 5.14 10.12 23.90 13.33 0.42 1 .26.
pC~.8 44.57 3 6 . 6 5 6.02 11.96 23.81 1 3 . 2 2 0.80 2.04
p ,8 44.20 36.28 6.78 12.84 23.75 13.06 1.04 3.28
3 .0 43.61 35.79 8.24 14.02 23.67 12.83 1 .38 4*96
3 42.29 34.87 10.82 16.24 23.49 12.73 2 .12 5.72
3 .3 4141 3 3 . 6 6 12.65 19.14 23.07 12.55 3.86 7.02
3 .8 89.43 32.08 16.84 22.95 2 3 . 0 1 12.46 4 .12 7.74
4 *0 38.04 30.58 19.72 26.54 22.79 12.39 5.03 8.24
4 .8 3 5 . 9 9  

34.67
29.09 24.10 30.13 22.58 1 2 . 1 5 5.92 10.02

*6 26.37 26.90 36.18 22.37 11.94 b • V8 11.23



6 .4  3J.14 22.26 30.11 46.52 22.21 11.96 7-46 11-83
7 .2  50.60 18.46 35*48 55*86 22.02 11.83 8,26________

(92)

C o n tro l 47-42 41.63 0 .00  0.00 24.00 13*50 0 .00  0 .00

The above data  show th a t  the degree  o f  r e s p ir a t o r y  d ep ress ion  

o f  the c e l l s  in  b o th  s t r a in s ,  from  th e NaCl in  the e x p o n en tia l 

and s ta t io n a r y  phases o f  developm ent is  different.S tro n g e s t  m  

h ib i t o r  a c t io n  the ITaCl e x ib i t s  du ring the ex p o n en tia l phase.

These data p ro ve , th a t  th e young grow in g c e l l s , i n  t h e i r  p rocess  

o f  a c t iv e  d iv is io n  (a c t i v e  ex p o n en tia l phase) are s i g n i f i c a n t l y  

more s u sc ep tiv e  t o  the in h ib i t o r  e f f e c t  o f  N aC l, w h ile  w ith  age 

t h e i r  s e n s i t i v i t y  d e c rea se s .

To e s ta b lis h  the in f lu e n c e  o f  NaNO^ ,M T 0 2 and N a^P^r, on 

oxygen use in  c e l l s  from  bo th  s t r a in s  s t a r t e r  c u ltu re s , in  t h e i r  

e x p o n en tia l and s ta t io n a r y  phases o f  developm ent, we have made 

experim en ts , data  o f  which are g iv e n  in  ta b le  3*

W ith  th e m icroccocus M O ^  in  co n cen tra tio n s  o f  0 .08  and

0 . 2 5 % and NaN02 in  co n cen tra tio n s  o f  0 . 0 1 2 5  and 0 . 1 2 5 % are 

weak s t im u la to rs  o f  r e s p ir a t io n  f o r  12 and 48 hour c u ltu r e s .

The s t im u la t in g  e f f e c t  o f  M O ^  and M 0 2 i s  e x ib i t e d  in  con n ec tion  

w ith  t h e i r  c o n c e n tra t io n s , and i s  exp ressed  in  a weaker form  i o r  m e 

NahT02 in  the a c t iv e  e x p o n e n t ia l phase ( f p r  12 hour c u ltu r e s ) 

than du rin g  the s ta t io n a r y  phase (48  hour c u l t u r e s ) .

W ith  the l a c t i c  a c id  s t a r t e r  c u ltu r e ,  the s t im u la t in g  e i f e c t  

o f  hahO, and M 0 o i s  exp ressed  a ls o  in  con n ection  o f  t h e i r  con 

c e n tra t io n s  and r e s p e c t iv e  developm ent ph ases .T h is  e f f e c t  i s  

exp ressed  th e s tro n g e s t  f o r  0 . 1 2 5 % s o lu t io n  o f  NaNOg in  the

a c t iv e  ex p o n en tia l phase o f  developm ent.

The po lyphosphates in  c o n cen tra tio n s  as used in  the p r a c t ic e  

in  meat p ro c e s s in g  e x ib i t  o n ly  an in h ib i t o r  a c t io n  f o r  bo th  

s tra in s ,w h ic h  i s  in c re a s ed  w ith  the in c re a s e  o f  the r e s p e c t iv e  

c o n c e n tra t io n , and i s  s t ro n g e r  w ith  the young, in  t h e i r  a c t iv e  

d iv is io n  c e l l s  ( i n  the a c t iv e  ex p o n en tia l nhase o f  developm ent;



Compared, data from  ta b le s  1 ,2 ,and 3 e x ib i t  a predom inant ( 93) 

in h ib i t o r  a c t io n  o f  NaCl and Na^ji^Or?» which f o r  tne ITaCl i s  ver^ 

d i s t in c t l y  shown in  the a c t iv e  ex p on en tia l phase o f  grow th f o r  

both  s t r a in s  w ith  th e use o f  a sco rb ic  a c id  and g lu cose  as sub 

s t r a t e s .

Most a c t iv e  s t im u la t in g  a c t io n  i s  observed  f o r  Nah02  in  

the c o n ce n tra tio n  0 , 1 2 5  f o r  bo th  s t r a in s .

These r e s u l t  have im portan t s ig n i f ic a n c e  in  th e use o f  

s t a r t e r  c u ltu re s  in  meat p ro c e s s in g  in  con n ection  w ith  the pro 

cesses  o f s a l t in g ,  p re s e r v in g  and r ip e n in g  o f  the raw d r ie d  

meat p rod u c ts .

C o n c l u s i o n s

1 .Developm ent dynamics f o r  s t a r t e r  c u ltu re s  i s  ch aracte  

r is e d  as fo l lo w s :  f o r  m icroccocus s t r a in  1 9 9 / 1 0  w ith  a sh ort 

la g  phase (4  h o u rs ),a  lo n g  ex p o n en tia l phase (18 hou rs) and 

a s ta t io n a r y  phase a f t e r  th e  22 nd hour o f  grow th , f o r  th e la c  

t i c  a c id  c u ltu re  s t r a in  4669/6 w ith  an e lo n g a te d la g  phase (12 

hours) lon g  ex p o n en tia l phase (14 hours) and a s ta t io n a r y  phase

a f t e r  the 26th hour o f  c u l t i v a t io n .

2 •Growth dynamics o f  the in v e s t ig a t e d  c u ltu re s  show th a t 

the m icroccocus tak es  an a c t iv e  p a r t  in  th e  f i r s t  r ip e n in g  pe 

r io d  o f  the raw d r ie d  meat products and i t s  developm ent c o n t i 

nues to  end o f  th e p ro c e s s , the l a c t i c  a c id  c u ltu re  tak es  p a rt 

p redom in an tly  du ring the- second r ip e n in g  p e r io d .

3 .The in t e n s i t y  o f  th e exogen ic  r e s p ir a t io n  o f  the s t a r t e r  

c u ltu re s  depend on t h e i r  age and p h y s io lo g ic a l  c o n d it io n  w h ile  

i t s  maximum c o in c id e s  w ith  t h e i r  a c t iv e  ex p o n en tia l phase o f  

growth, w hich f o r  the m icroccocus i s  ddve loped  on the 12th hour, 

and f o r  the l a c t i c  a c id  c u ltu re  on the 16th hour a f t e r  in n ocu la

tion.

a b le
4 .The endogen ic r e s p ir a t io n  f o r  bo th  c u ltu re s  show n e g l ig e  

a c t i v i t y  and i s  in  r e la t i o n
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with, the stge o f  the c u ltu re  »w h ile  f o r  the m icroccocus i t  i s  

w ith in  the l im it s  o f  0 , 8  to  3 , 6  mm5 /mg/hr 0 2 , and f o r  the la c

t i c  a c id  c u ltu re  from  0 ,6  to  1 ,4  mnrVmg/hr 02 .

5 . P r o t e in  con ten t f o r  bo th  cu ltu re s  does not change in  

th e la g  phase and g ra d u a lly  in c re a s e s  in  th e a c t iv e  ex p o n en tia l 

phase ( f o r  the m icroccocus to  the 1 2 th  hour, and f o r  the l a c t i c  

a c id  c u ltu re  to  the 16th h o u r ) ,a f t e r  th at  an in te n s iv e  p ro te in  

b io s y n th e s is  i s  b e in g  observed  in  b o th  s t r a in s ,  rea ch in g  i t s

maximum in  the s ta t io n a r y  phase»

6 .  The b e s t  grow th o f  th e biomass f o r  the s t a r t e r  cu ltu re s

i s  determ ined  in  the a c t iv e  ex p o n en tia l phase, f o r  the m icrocco 

cus to  the 1 2 th  hour, and f o r  the l a c t i c  a c id  c u ltu re  to  the 16th 

hour, which tim e c o in c id e s  w ith  the most in te n s iv e  exogen ic  res  

p ir a t io n  and the t r a n s i t io n  to  a sh a rt in c re a s e  o f  the p r o te in

in  the c e l l s .

7 »T h e e tta b lis h e d  c o r r e la t io n  betw een the grow th dynam ics, 

r e s p ir a t o r y  a c t i v i t y ,  and p r o te in  s y n th es is  f o r  the in v e s t ig a t e d  

two s t a r t e r  c u ltu re s  c h a ra c te r is e s  t h e i r  b io e n e r g e t ic  and b io  

s y n th e t ic  a c t i v i t y ,  p ro v in g  in  th is  manner t h e i r  a d a p t i l i t }  f o r  

use as s t a r t e r  c u ltu re s  in  the meat p r o c e s s in g ,a c t in g  in  the pro 

cesse  o f  the r ip e n in g  o f  th e raw d r ie d  meat p rod u cts .

8 .  Gulose and l a c t i c  a c id s  in  q u a n t ity  as found in  the meat 

products- are used as s iib s tsa te s  from  both  in v e s t ig a t e d  s t r a in s ,  

p ro v in g  t h e i r  h e lp  in  th e developm ent in  the r ip e n in g  o f  the 

raw d r ie d  meat p rod u cts .

9 . The oxyd a tion  o f  the a sco rb ic  a c id  in  q u a n t it ie s  as used i t 1 

the meat p r o c e s s in g , in  the exogen ic  rw s p ira t io n  o f  both  s t r a t e r  

c u ltu re s  i s  n e g l ig e a b le ,  which in  tu rns guaran tees i t s  p a r t  f o r

the c o lo u r  s t a b i l i s a t io n  o f  the meat p rod u cts .

1 0 . On the model s o lu t io n s  w hich con ta i%  a s id e  from  the sub 

s t r a t e s  and substances h av in g  an in h ib i t o r  a c t io n , the o xyd a tiv e



( 9 5 )

p ro p e r ty  o f  both  s t r a in s  i s  c lo s e  th  th a t o f  the l a c t i c  a c id  and 

g lu c o s e , which i s  e x p la in ed  w ith  the presence o f  in h ib i t o r  substan 

ces in  them.

11 . A l in e a r  c o r r e la t io n  i s  e s ta b lis h e d  bteween the q u a n tity  

o f  used oxygen and th e tim e f o r  oxyd a tion  o f  a l l  in v e s t ig a t e d  

su b s ta rte s  and model s o lu t io n s  from  hoth  cu ltu res *

12 . NaCl in  co n cen tra tio n s  as used in  meat p ro c e s s in g , dep 

re s s e s  the r e s p ir a to r y  a c t i v i t y  o f  the two in v e s t ig a t e d  s t r a in s .

W ith the r i s e  o f  the co n cen tra tio n  o f  th e NaC l, the q u a n tity  

o f  the used oxygen d ecreases  in s p it e  o f  the use o f  s u b s tra te s .

1 5 . f o r  d i f f e r e n t  s u b s tra te s , NaCl depresses the o x yd a tiv e  

p ro p e r ty  o f  bo th  cu ltu re s  to  a d i f f e r e n t  degree and th is  rep re  

s s iv e  e f f e c t  i s  m os tly  e x ib i t e d  w ith  the ascorb i c  a c id  and in  

a weaker form  w ith  g lu cose  and l a c t i c  a c id .

1 4 .The s e n s i t i v i t y  o f  bo th  in v e s t ig a t e d  s t ra in s  to  the 

in h ib i t o r  a c t io n  o f  H aC l, depends on th r  age o f  the c u ltu re  and 

i s  h ig h e r  f o r  the young in  t h e i r  a c t iv e  phase o f  d i v i s i o n , c e l l s  

in  the i n i t i a l  ex p o n en tia l phase and decreases  in  the s ta t io n a r y  

phase.

l^.NaNO^, andNaNOg in  co n cen tra tio n s  as used in  meat proce 

s s in g , have a sm all s t im u la t in g  e f f e c t  on the exogen id  r e s p ir a t io n  

o f  the in v e s t ig a t e d  c u ltu r e s ,  which i s  s tro n g e r  w ith  a s o lu t io n  

o f  0 , 1 2 5 % f o r  NaN0 2  du rin g  the a c t iv e  ex p on en tia l phase o f  grow th .

lG.Na^PpO^.lOHgO in  the in v e s t ig a t e d  co n cen tra tio n s  as used 

in  meat p r o c e s s in g ,e x ib it s  on ly  an in h ib i t o r  a c t io n  on th e r e s p ir a to r ;  

a c t i v i t y  o f  both  s t r a t e r  c u ltu re s  under im v e s t ig a t io n , w hich  i s  

in c r e ased w ith  the in c re a s e  o f  the c o n ce n tra t io n .
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