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Abstract

Three common species of lactic acid bacteria, Lactobacillus casei, Lactobacillus bulgaricus, and Streptococcus lactis

were tried to store in frozen state for various periods up to four months and their stabilities during the storage were

evaluated. A needle of culture suspension was transfered to 10 ml of 10% reconstituted skim milk and frozen im-

mediately.

After storage under said conditions the storage tubes were thawed and incubated under optimum growth

temperatures for 48 hours after which plate counts and acidity determinations were made. The same incubation and

analyses were repeated with organisms transfered from the previous culture tubes.

No significant deterioration in both survival and acid producing activity were observed during the four month

storage except that some decrease in acid forming by L. buigaricus appeared after 60 days of storage. Among the three

species tested L. casei was found to be most stable and the fast was reconfirmed with scale-upped fermentation ex-

periments using the same organism.
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Table 1. Effect of Suspending Medium on the
Survival of L. bulgaricus during Frozen
Storage for 7 days.

Suspending medium Survival rate (%)*

Control (distilled water) 1.00
5% lactose 4932 + 8.76
5% peptone 61.74 + 20.28
10% skim milk 94.73 ¥ 14.12

* survival rate means the ratio of the number of living cells before
frozen to survival cells after 7-day frozen storage
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Fig. 1. Effect of Inoculum size on the Develop-

ment of Acidity by L. bulgaricus in 10%
Reconstituted Skim Milk.
— 4 — , 1 loop inoculation to 10 m} skim milk.
=~ ©—, 1 ml inoculation to 9 ml skim milk.

- X — , 5 ml inoculation to 5 m! skim milk.
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Fig. 2. Development of Acidity in 10%
Reconstituted Skim Milk by L. bulgaricus
at 40°C (- » ), by L. casei at 37°C.¢ o ),
and by Str. Jactis at 30°C { x ).
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Fig. 3. Effect of Length of Frozen Storage on Sur-
vival and Acid Production by L. casei.
— a — Viable cells of 1st culture after thawing;
— o — Viable cells of 2nd culture after thawing;
..o ... Acidity of ist culture after thawing; and
...0.. Acidity of 2nd culture after thawing.
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Fig. 4. Effect of Length of Frozen Storage on Sur-
vival and Acid Production by L.
bulgaricus.
~ 4 — Viable cells of 1st culture after thawing;
~ 0 — Viable cells of 2nd culture after thawing;
.. & ... Acidity of Ist culture after thawing; and
.. 0 ... Acidity of 2nd culture after thawing,
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Fig. 5 Effect of Length of Frozen Storage on Sur-
vival and Acid Production by str. lactis
— & —_ Viable cells of st culture after thawing;
— © —, Viable cells of 2nd culture after thawing;
4 ..., Acidity of 1st culture after thawing; and
O..., Acidity of 2nd culture after thawing.
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Fig. 6. Effect of Length of Frozen Storage on Sur-
vival and Acid Production by the Starter
Cultured of L. casei.

— & —, Viable cells of mother starter;
— o —, Viable cells of culture starter;
— x —, Viable cells of seed starter;
... a ..., Acidity of mother starter;

o ..., Acidity of culture starter; and

ase

.. X ..., Acidity of seed starter.
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