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Abstract

Trials of investigating the effect of freezing and lyophilization, as the practical lactic starter preserv-

ation methods, on the viability and lactic acid producing activity of Lactobacillus bulgaricus NLS-4 have

been carried out. After the treatments, both of viability and activity were decreased. However, when

the initial cell cocentration was increared, the survival rate against freezing could be raised to 46% and

the activity to 0.25% lactic acid whereas those against lyophilization were 22% and 0.299% lactic acid,

respectively. There were further increased maximally when the cell suspension was subjected to freezing

and lyophilization after the addition of protective agents such as glycerol and the G.C.G.S. suspending

medium.
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Table 1. Effect of Freezing, Lyophilization and Initial Cell Concentration on the Survival
of L. bulgaricus in 11% NFM Medium.

Before centrifuge After centrifuge
Treatment Viable o Viable i
counts{(/ml) Viability (%) counts (/ml) Viability (%)
Before treatment 5.2X10° 100 2.2X108 100
After freezing 1.3X10° 25 1.0x108 46
After lyophil’n 4.8X104 9 4.9X 105 22

Table 2. Effect of Freezing, Lyophilization and Initial Cell Concentration on the Production
of Lactic Acid by L. bulgaricus in 119% NFM Medium.

Before centrifuge After centrifuge
Treatment
pH 9% Lactic acid pH 9% Lactic acid
Before treatment 5.25 0.30 5.04 0.33
After freezing 5.51 0.23 5.40 0.25
After lyophilln 5.39 0.25 5.28 0.29

Table 3. Effect of Freezing, Lyophilization and Initial Cell Concentration on the Survival of
L. bulgaricus in the TIP Medium.

Before centrifuge After centrifuge
Treatment > -
Viable . et Viable s 1ep
counts(/ml) Viability (%) counts (/ml) Viability (%)
Before treatment 9.1x 108 100 2.9%10° 100
After freezing 3.0X108 33 1.6%x10° 55
After lyophil'n 2.4%108 26 1.5X10° 51

Table 4. Effect of Freezing, Lyophilization and Initial Cell Concentration on the Lactic Acid
Production by L. bulgaricus in the TIP Medium.

Before centrifuge After centrifuge
Treatment
pH 9% Lactic acid pH 9% Lactic acid
Before treatment 4.44 1.01 4.21 1.15
After freezing 5.29 0.61 4.67 0.82
After lyopiliz’n 4.72 0.75 4.43 1.03
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Table 5. Protective Effect of Glycerol on the Survival and Relative Activity of L. bulgaricus
Cultured in 11% NFM and TIP Media against Freezing.

Before centrifuge

After centrifuge

Medium Addition
(10x) Viability (%) R. A. (%) Viability (%) R.A. (%)
l1o NEyv Skim milk 24 76 46 80
Glycerol 39 84 50 90
1P Skim milk 33 60 55 81
Glycerol 40 7 - 62 95




Table 6. Protective Effect of G.C.G.S. Suspending Medium on the Survival and Relative
Activity of L. bulgaricus Cultured in 119% NFM and TIP Media against

Lyophilization.
Medi Addition Before centrifuge After centrifuge
edium

(10%) Viability (%) RA (%)  Viability (%) R.A. (%)

11% NpM  Skim milk 9 83 22 9

G.C.G.S. 28 110 30 126

TIP Skim milk 26 74 51 102

G.C.G.S. 57 75 79 108
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