VIABILITY OF MICROORGANISMS IN FREEZE-DRIED STARTER PREPARATIONS UNDER

REFRIGERATION CONDITIONS
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Wreter Preparations, regardless of the form in which they are supplied (broth cul-
Ui z frozen concentrates, or freeze-dried preparations) have a limited useful life

ymir gtepe. 1984). This nczocaitates to determine the conditions and the length of
Jpoy Orage.
ang hg?g Storage or under unsuitable conditions, the counts of the microorganisms

tngpps 1T fermentation activity can decrease rapidly, so that the product becomes
g ,“®lent. Usually for commercial preparation, a temperature of -18°C is required
dopg, Slorage period of about 4 months (Liepe, 1984).

h@ezeft al. (1983) stressed that the survival of the microorganisms inactivated by

L shsuglylng dugends not only on the time of storage, but also on the temperature.
“Wed d be 2-8 C, and oxygen access should be excluded. The authors found reacti-
Immcl arter cultures to restore their activity completely after a 6 months storage.

€la

“Qea b-et al. (1978) proposed a method of determining the activity of starter cul-
mkts, Y Studying metabolic activity from.the viewpoint of desirable metabolite pro-
tqy; th hitrate reductase activity of micrococci and acid production by lactoba-
hlth; qﬁeY found acid production to be linearly dependent on the contents of cells.

§°t;dvﬁlffePent cultures, however, variations in activity are observed, which do
he ‘@¥ depend on the cell content‘of the culture.

3dhnn:$y°CLud publications of the Hansen's Kulturen company state that their prepa-—
KR Nh“Vh a low water activity. This contributes to the number of cells bein

; : ; : e £
€% high for a loanger time under normal refrigeration conditions (5°C), while

"-"il»
T*Qggr Yeparations from other companies require low temperatures of storage (=18 -
a0 o P qQ p
¢ C
d'p

leg $5Ctive of the present work was $o determine the possibilities to store freeze-
#Ctobacilli and micrococci forming parts of our starter preparations.

e 22TOcoceaceaae Tamily: 2 M. varians strains, and 1 Staph. saprophyticus stra-
vlﬂrir “S~dried in the gresence of dry skimmed cow wilk, and from 2 Lactobacillus
u‘i n Wi strains.  The dry preparations were stored for 2 to 7 months under refrige-
T e

C{.vigaditions at a temperature of 4-5°C, packaged in polyethylene bags in air or
e ) tacugy;,
?"::TsfPAOf viable celis was determined per 1.g of preparation immediately after
dthuhdrfyl“g and after storage., In the lactobacilli, the fermentation activity was
Jd nl“Wd/Ly the method of Kunsela et al. (]978). The results obtained were expres-
(#,nit{fm’ml lactic acid estimated in relation to the number of viable cells. ‘
EW”O w?FF reductase activity oI micrococci was determined by Egami and Taniguchi's
tgmnt d%‘hud wodified by Puolanne et al. (1977). It was expressed in terms of the
mlthe ‘I Ultrate reduced per wl at A 540. The amounts were reestimated in relation
% eq }, ‘ér of viable cells per 1.g of preparatioa.
éeuwﬁ dlage activily of micrccocci was determined qualitatively using H202.
wtwii}y Wag egtimated immediately after reconstitution of the ‘preparation using
t? te. Water and after a 24-hour incubation of the reconstituted preparation.
,}'l‘ ) (-hnol

Ty W Ogical gualities of the preparations under investigation were found in
oS Perixth Tast-ripening sausages. ! :
%%n 8 of retaining Twithholding) frozen cultures before freeze-drying was also
&qu. ‘Y0 consideration in the studies.
“Sials .
I| Q.T‘\ig' i

‘\)lir\/iv, N - . o i P .
gy -~2¥al and fermentation activity of freeze-dried lactobacilli after storage.
Qn“ly 4 —~ vy

S ! -

l“d 8 Were made of 4 lots of L. plantarun strain L, after storage for 3, 4, 6

QdﬁOg::“th§, and of 2 lots of sirain Lips Fig. 1 showg the changes in the counts of
hfsrmtllll- Ihe chart indicates that “the decrease in the number of viable cells
The X, b €xcced one log cycle. The initial counts of strain Ly microorganisms were
2 bet_“t'Changus upon storage were insignificant. ;

Sition of frozen cultures before freeze-drving took 3, 6, 8, or 12 days. Re-
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sults indicate that no substantial changes set in within those periods, capaP

affecting the number of surviving cells. gorad®
Figure 2 presents data on the fermentation activity of lactobacilli after'Bila,’..,
With the exception of variant 5, the activities of the preparations are sif :
constitution by incubation exerting little effect on the values obtained. jgé‘
2 ;
II. Survival and nitrate reductase activity of freeze-dried micrococci aftel p

oW, bl
The work was performed using 3 strains of freeze-dried micrococeci. The dat2 :gdi”gs;
Figure 3 demonstrate different preservation of the strains under differen?t ‘t’ibla ted‘
and it follows as a consequence that the micrococci studied are more susceP packag ;
the lactobacilli. The better results in variants i, 4, 5, and 7, which were ge: o
and stored under vacuum, point out the necessity of vacuumizing before Storg g o]
The cultures were retained after freezing before freeze-drying for 5 to 1 on gt0”
dependence was observed between these periods and the counts of survivals up

ré"

e

rage. condlzra"
Results indicate that the length of storage up to 4-5 months depends on the in @ ef‘
ons and on the state of the microorganisms upon freeze-drying. For instanc€’. s Y/
in M.., after 4 months of storage under vacuum, the counts of the microorég 76
high;?' than upon storage for 3 months in air. re ¥

6
The results on the nitrate reductase activity of the micrococci investigat?gnaof 2
sented in Figure 4. It is obvious that reconstitution by a 24-hour incmbame edft,,
preparation affects the values obtained. A wide variation of results is.obsacti‘”a,a‘

., 8train M19 (variant 3) and strain M, (variant 6) have preserved a high % deﬁrt
rrespective “of the fact that the numb8rs of cells in the preparations havsalﬂ e
ed cc(msigt;rably in 3 months. These results conform to those obtained by J0°
al. (1978).
The catalase activity of the preparations under investigation was detected v fo\‘"
$ively: it is preserved in all the variants. thad 1§
Some of the samples packaged in air were left at room temperature for more bacill
years. The investigations on these samples indicated that some 10,000 lact@ "
and 100 micrococci per gramme of preparation preserved their viability. & w"’tw"
Ueing combinations of the freeze-dried microorganisms, fast-ripening Bausﬂgtrodﬂghr ‘

epared and compared to one another and to controls, salami without the ingaﬂ l/‘
§ a preparation. No substantial differences were observed in the major 992 nc?
pacteristics among the individual experimental variants. This suggests thaV? yeds
pack to their natural environment, the microorganisms are entirely recons
which supports the statements of Hopfe et al. %1983).
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Fig. 3. Survival of freeze-dried micrococeci aiter .
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The preserved viability of starter cultures under normal conditions of Stora&catﬂ
es the problems related to their storage and transportstion before their apP

in meat products,

T

Nitrate reductase sctivity of freeze-dried micrococei

after storage

Fig. 4.
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