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;an e
r 63 -preparations, regardless of the form in which they are supplied (broth cul- 
t'ln'e ?T,i °zen concentrates, or freeze-dried preparations) have a limited useful life 
-,°eir 1984). This -ccc^sitates to determine the conditions and the length of
JPon forage.
i“113 thei§ “torage °r under unsuitable conditions, the counts of the microorganisms 
- fficip fomentation activity can decrease rapidly, so that the product becomes 
“Id d ?ent. Usually for commercial nreiwratinn. a tainumtiira nf _iftOr> -i-, ».-- ; -a - a —  Usually for commercial preparation, a temperature of -18°C i3 required 

rage period of about 4 months (Liepe, 1984). 
liee2«-d a^‘ stressed that the survival of the microorganisms inactivated by
v *houl^  depends not only on the time of storage, but also on the temperature, 

sto Ie 2~° C ' and oxVgen access should be excluded. The authors found reacti-
flUi: s tart< r cultures to restore their activity completely after a 6 months storage.
aUi-«a t / V 1- proposed a method of determining the activity of starter cul-
en a-" 1  studying metabolic activity from the viewpoint of desirable metabolite pro- 
>lUi. j-** nitrate reductase activity of micrococci and acid production by lactoba- 
f'1 the dit-i found aoid production to be linearly dependent on the contents of cells.

alwa,”  , rent cultures, however, variations in activity are observed, which do 
if4 pr0- dePcnd on the c e ll content of the culture.
i ^ O h s T 0^ 3 Publications of the Hansen's Kulturen company state that their prepa- 
6s«tved v  a low water activity. This contributes to the number of cells being

high for a longer time under normal refrigeration conditions (5°C), while

■,,, "208 preparations from other companies require low temperatures of storage ( - 1 8  
°h.i *3 ‘

1^«d + 01~ tlie Presetlt work was to determine the possibilities to store freeze-
iut, -vtobacilli and mi-------- •*------
In teeth

i(. 3,"le ^JilJe"I’l1I1ents, use was made of starter preparatic
Pi’ t‘̂ ™ C0CCaCaae ?m i l y : 2 M * varians strains, and 1 Staph, saprophyticus stra- 
t N i ,  T iei ir* the presence of dry skimmed cow milk, and from 2 Lactobacillus

-- grains. The dry preparations were stored for 2 to 7 months under refrige- 
vUcuU ltio n 3 at a temperature of 4-5°C, packaged in polyethylene bags in air or 

tV° dump Uuu‘-
°f viable cells was dete:

and after storage. In the lac to bacilli, the fermentation activity was

thuds
micrococci forming parts of our starter preparations.

Lons derived from representatives

-d.e,r-of viablo cells was determined per 1 g of preparation immediately after
1 V . . V w a v ,  a. ,  W i c  x  C iU J C i i  b c l 1 1 U U  d O  l i V i  b y  VYcA 3

u in . / V  the method of Kunsela et al. (1978). The results obtained were expres-
U'-' lactic acid estimated in relation to the number of viable cells.
<'0) reductase activity of micrococci was determined by Egami and Taniguchi's
t0°hnt Uud modified by Puolarme et al. (1977). It was expressed in terms of the 
111w 9 noi ¡‘■'■trate reduced per ml at X  540. The amounts were reestiraated in relation 
S °at- ex' viable cells per 1 g of preparation.

JctiVi u a“e activity of micrococci was determined qualitatively using H-0„.
.................. 2 2
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preparation.
ities of the preparations under investigation were found in

'i'h«';idlfedVVaa estimated immediately after reconstitution of the preparation using 
t>,. .-iva^er' and after a 24-hour incubation of the reconstituted preparation,

^ l o g i c a l  qualities of the 
« y... ."-th fast-ripening sausages 

f retaining (withhold! 
consideration in the studies

_-=iSS^ââi2S
.and fermentation activity of freeze-dried lactobacilli after storage.

I.

f  j  - v m. u u u o a g c o i

i d of retaining (withholding) frozen cultures before freeze-drying was also
C O n H i d a r ' C i t i n n  i  r .  t V i a  a t i n l i n o

7 * *vre made of 4 lots of L. plantarum strain L„ after storage for 3, 4, 6 
'lo6t°tuc 1 1i1?» and 2 lots of strain L,». Fig. 1 shows the changes in the counts of 
loV(a to 1 ‘I'he chart indicates that the decrease in the number of viable cells

butX°fced one d0& cycle. The initial counts of strain L- microorganisms were 
^«tent•Chansus uPon storagf were insignificant. u

xton of frozen cultures before freeze-drving took 3, 6 , 8, or 12 days. Re-



able of
suits indicate that no substantial changes set in within those periods, cap® 
affecting the number of surviving cells. ra6-
Figure 2 presents data on the fermentation activity of laetobacilli after a1.-, te" 
With the exception of variant 5, the activities of the preparations are si®1 
constitution by incubation exerting little effect on the values obtained.
II. Survival and nitrate reductase activity of freeze-dried micrococci afi££-—" ^  ib

---------------------------------0«*'The work was performed using 3 strains of freeze-dried micrococci. The data 
Figure 3 demonstrate different preservation of the strains under d i f f e r e n t  £ l e  1 -

I f
and stored under vacuum, point out the necessity of vacuumizing before storaS _ tf°

A  A l l !  ci o i a w a  T * n + n i  v\n/1 f t i + n v i  i  »  V< J  j  «  C 1 D  (a &v  .

Terent “ .t je 1 ^
and it follows as a consequence that the micrococci studied are more suscep11 cic®£e 
the laetobacilli. The better results in variants I, 4, 5, and 7, which were jL,
and atoned u n d e r  vacuum- m i n t  nut. tVie m i n o a a i t v  nf vacuumi oH r . a  ViotVino atOfae

ytO'The cultures were retained after freezing before freeze-drying for 5 to 1s 
dependence was observed between these periods and the counts of survival3 UP 
rage.
Results indicate that the length of storage up to 4-5 months depends on the ^  gt^ 
ons and on the state of the microorganisms upon freeze-drying. For instancei> v* 
in M g, after 4 months of storage under vacuum, the counts of the microorg®11 B.
highér than upon storage for 3 months in air. , ftr« he
The results on the nitrate reductase activity of the micrococci investigate^ 0{ ^  
seated in Figure 4. It is obvious that reconstitution by a 24-hour incubatr ĝcl. 
preparation affects the values obtained. A wide variation of results is ob3activ ggi'

f., strain M.q (variant 3) and strain IiL. (variant 6) have preserved a high ¿ec t 
rrespective 3of the fact that the numbers of cells in the preparations haVg8i& 6 

ed considerably in 3 months. These results conform to those obtained by Ku*1 9  

*1 .  (1 9 7 8 ). uftl i t9
The catalase activity of the preparations under investigation was detected vi ^  
lively: it is preserved in all the variants. tlian *.
Some of the samples packaged in air were left at room temperature for more cj,ll* 
years. The investigations on these samples indicated that some 10,000 l a d 0 
end 100 micrococci per gramme of preparation preserved their viability. 0 
Using combinations of the freeze-dried microorganisms, fast-ripening sausag 0duc ^

K epared and compared to one another and to controls, salami without the in c 
a preparation. No substantial differences were observed in the major 3el? o&c0 

yscteristics among the individual experimental variants. This suggests that» tedi 
>*Çk to their natural environment, the microorganisms are entirely reconst1 
* i o h  supports the statements of Hopfe et al. (1983).
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rßThe preserved viability of starter cultures under normal conditions of storag® 
es the problems related to their storage and transportation before their apP^1 
in  meat products.
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