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3tudies on the growth of micrococci and lactobacilli with reference to their survivability
Upon freeze-drying

YA. YANKOV, R. BRANKOVA

"eat Technology Research Institute, Sofia, Bulgaria

The growtn conditions were studied and the age was determined of bacterial cultures of mi-
CTrococcus strain M95, and lactobacillus strain Ld’ at which age the best survivability
Could be attained upon freeze-drying.

it wag found that bacterial cultures in the end of the exponential phase and in the initial

StQLiOnary phase of growth, at a temperature of 2600, are at the most suitable age for fre-
eze‘drying. The bacterial cell number in the end of the exponential growth phase reaches
10- cells/ml for the micrococcus, and 1011 cells/ml for the lactobncillus. Upon freeze-dry-
?ng' 1007 survivability was achieved in a suitable protecting medium, and that is important

N the preparation of freeze-dried preparations for the manufacture of ripening meat pro-
ducts

U,
qk!I!EEB!ag en iber die Entwicklung von Mikrokokken und Laktobazillen im Zusammenhang
88 threp Uberlebungsfahigkeit bei der Gefriertrocknung

* JABKOW, R, BEARKOWA

Ing
“itut fiin Pleischwirtschaft, Sofia, Bulgarien

" Wurden die Entwigklungsbedingungen untersucht, sowie das Alter der Bakteriemkulturen
o MikrORQkkus Stamm Myc und Laktobazillus Stama L,, bei dem die beste Uberlebungstahig~
e Rach ger Gefriertrocknung erreicht wird, bestimmt. Es wurde festgestellt, dass das
- 18n°t°°t0 £ur eine Gefriertrocknung Alter der Bakterienkulturen am Ende der exponentisle
°% unq in der. primaren stationaren Entwicklungaphauo bei einer Temperatur von 260 18t.
1° ‘kt°rienzellen erreiclien am Ende: der oxponentiollen Entwicklungsphase eine Anzahl
109 Zellen/ml beim Mikrokokkus upg 10 Zellen/ml bein Laktdbazillua. Nach . Gefrier-
rocknuns wurde eine 100 %-ige ﬁbprlebungsfahigkoit in aiuei gaeigneton und begunstigen-
o Igdi“m erreicht; dies ist beil der Znbereitung wvon gefriergetrockneten Praparaten
Her8t°11uDg von reifenden Fleischprodukten von Bedeutunge.
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Etude sur le developpement des microcoques et des lactobacilles du point de vue de leur

survie lora de la lyophilisation

Y. YANKOV, R. BRANKOVA

Institut de recherches sur la viande, Sofia, Bulgarie

On a &tudi& les conditions de développement des cultures bactériennes d'une microcoque
souche Mg5 et d'un lactobacille souche L4 et on a déterminé 1°'Age auquel elles présentaier‘t
une meilleure survie aprés la lyophilisation.

On a constaté que les cultures bactériennes avaient 1'8ge le plus favorable & la lyophili~
sation 4 la fin de la phase exponentielle et dans la phase primaire stationnaire 3 une te®”
pérature de 26°C., A la fin de la phase exponentielle de développement le nombre de cellulé€®
bactériennes &tait de 10° cel./ml pour la microcoque et de oM cel./ml pour le lactoba-
cille. Aprés la lyophilisation on observait 100 % de survie dans un milieu convenable pre”
tecteur ce qui &tait important pour 1'&laboration de préparations lyophilisées, destinée®
4 la fabrication de produits carnés maturants.

2 1)
HoonezoBahnA DABBUTHA MUKDOKOKKOB W JIAKTOOSLMI B CBASW C MX XMBYUECTHD 0pW muoduan3ed

f. AHKOB, P. BPAHKOBA

Mucruryr uaAcHO# npouumacHHOCTH, Codusa, bBoirapusi

3yyeHH yon0BAA pOCTE M ONpezeJieH BOBPAcT GaKTepuUHHX KYJBTYD MUKDOKOKKA WLTAMMA M9 u !
TOCAUUAJH LTEMME H4. B KOTODOM MOXHO JOCTUYS Jyuleld XnByuecTw nocie aModUAN3alnM. j
JCT8 HOBJIEHO, YTO O8KTEpUIiHHe xynbwypu B KOHIe SKCIUHEHUMANBHOH ¥ B MepBUYHO M chuuoHaP”m
(pase pocTa [pu TeMilepaType 26%C uaxoaaTCA B HawGolce (IO AX0 ZAUECM BOBpUCTS IJIA nnopmnndﬁu
KonuuyecTBo GaxTepwifibiX KAETOK B KOHUE SKCINOHEHUMANBHON (asu pocra focTUraer 10? hﬂCTOKi
ANA MUKPOKOKKA M 107" KJAETOK/MN ANA JakTo0auniid. llocie nuogminssuun A0CTATHYTA 100% *4
By4eCTh B MOAXOZAUuel 38uUnTHOA cpelle, YTO ABISCTCSH BOKHHM (Y (IDUDOTO BIEHANW JMopuauanpd”
BAHHLX I1pEN8paToR AJA NPON3BOACTLE CUBPEBAKUNWK MICOHUPGAYKTOR,
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Studies on the growth of micrococci and lactobacilli with reference to their survivability

Ypon freeze-drying

YA. YANKOV, R. BRANKOVA

Neat Technology Research Institute, Sofia, Bulgaria

Th°.lse of bacterial cultures is one of the factors affecting their survivability upon fre-
Qle—dryins’

Blankoy and Klebanov (2), Arkad'eva et al. (1), Naylor et al. (11) and others have found,

that the most favourable age of the microorganiams for freeze-drying is the end of the expo-
lential phase and the initial stationary phase of their development. Takano (12) and others
Teport that young bacterial cells are much more susceptible than older ones to the effects

hiad Sublimation drying. Morichi (10) indicates a higher survivability of lactie acid strepto-
%ocoy upon freegze-drying in the end of the exponential growth phase. A number of other au-

ors (3 5, 6, 7, 8, 9, ete.) are also of the opinion that the most suitable time for freeze-~

t:yine lactio acid bacteria is the end of the exponential phase and the beginning of the sta-
Onary one.

1

The Objective of the present work was to establish the growth phases of micrococei and lacto-
e1114 applied as pure starter cultures in the production of fermenting meat products, with
.' erence to their survivability upon freeze-drying.

=Aterials and Methods
a ® studies were carried out with Lactobacillus, L4, and Micrococcus, l95, isolated from raw-
Tied S8ausages and classified as L. plantarum and Micrococous varians.

c“itivﬂtion was effected in nutrient media suitable for the two species, at temperatures of
and 15°¢., whioh are close to production conditions of ripening and drying for fast ripen-
1ng (fermented), and raw-dried sausages.
The inoculation, 24-hour cultures were used, with a concentration of X = 4,5 . 10° cells/ml,
‘: Qantities of 0,1 and 0,01 % related to the nutrient media, which were previously tempered
the éxperimental temperature. The number of bacterial cells was determined by power dilu-
1°°'. at 1 hour intervals, with correction of numerical values according to McKredy. The de-
d:r‘inafions were made in 3 to 5 replicas (n = 3 to 5). Growth phases were determined accor-
"€ to Tarkov (4).

':nr“t dry milk was added to the cultures to be freeze-dried, as a protecting medium. The sur-
"bility of bacterial cells was established before and after the freege-drying of cultures
Q:’:h° end of the exponential and in the early stationary phase of theirogrowth. Sublimation
Ig wag performed at —30° + -35°C., and subsequent drying, at 25 ¢+ 35°C.

Lgure 1, the curves are plotted, that show the growth phases of Lactobacillus L4 at oul-
1'.t1°n temperatures of 15 and 26°C., with the introduction of different amounts of the ino-
-, 14 is obvious that the different amounts of culture introduced affect the duration of

0:.2::‘ Phase, but do not affect the subsequent growth phases. At a cultivation temperature
h C and an inoculation level of 0,01% of the broth culture, the lag phase (I) lasts 4
* and at the 0,1% level, 3 hours. The exponential growth phase (IV) lasts to the 10th
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the exponential and the early stationary phase,

he exponential growth phase reaches 109 cells/
he lactobacillus.

ol

*é8 in a protecting medium, nonfat dry milk, a 100% survivabi-
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FIG.2 DEVELOPMENT OF MICROCOCUS, STRAIN Mgs






