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Abstrac

As a basic study for the application of the spore-bearing lactic acid bacteria to foods, the effects of the
sporulating conditions on the growth and sporogenesis were studied. were observed.
The results obtained are as follow.

1. All carbohydrates added to sporulation media except dextrin decreased the sporulation rate and the
thermal resistance of spores. Dextrin stimulated the growth, however, there in no effect on the thermal
resistance.

2. As nitrogen source, the protein hydrolysates such as peptone, casamino acid were effective to obtain
more spores of the increased thermal resistance.

3. Ca*, Mnt*, of the metal ions added to casamino acid containing medium validly increased the total
growth, sporulation rate and thermal resistance. Its optimum concentration was 40 ppm each.

{. Biotin of vitamines had an effect on the total growth, sporulation and thermal resistance of spores. Its
optimum concentration was 307/ml.

5. The resistant spores required the adequate maturation period, more than 36 hours, sufficient aeration,

and optimum temperature, 37~v45C.
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Table 1. Effects of Carbohydrates on Growth, Sporulation and Thermal Resistant Spore of Bacillus

coagulans.

Carbohydrates added to Final pH Growth Sporulation Thermal
basal medium O.D. 660mu % resistance value
None 8.7 0.48 97 1.22
Glucose 0.1% 8.3 0.30 90 0.74
Fructose 0.1 8.3 0.22 86 0.58
Xylose 0.1 8.5 0. 40 91 0.35
Maltose 0.1 8.6 0. 30 87 0. 40
Sucrose 0.1 8.4 0.50 93 0. 66
Raffinose 0.1 8.4 0.54 ez 0.54
Sorbitol 0.1 8.4 0.54 89 0.84
Mannitol 0.1 8.3 0.24 82 0.99
Dextrin 0.1 8.6 0. 60 93 1.21
Tnulin 0.1 8.5 0. 50 96 0.86
Starch 0.1 8.4 0.46 88 0.64
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Table 2. Effect of Nitrogen Source on some Culture Features

40 hrs culture

g)org)sc:l)err;tesgﬁd Final pH 0. Ig’.mgégmp Spon;})atlon resi’sl;:r?rmi‘rlalue
None 6.2 0.11 24 1.01
Pepton 0.5% 7.7 0.38 92 1.40
Casarmino acid 0.5% 8.2 0.32 80 1.38
Asparaginic acid 0.2% 8.1 0.13 30 1.11
Sodium glutamate 0.29% 7.6 0.16 86 1.21
Milk Casein 0.5% 5.6 0.15 52 0. 99
(NHy) 2S04 0.2% 6.2 0.15 37 1.02
(NH,);HPO, 0.2% 5.7 0.16 5 —
NHCi 0.2% 6.0 0.14 17 0.97
NaNO3 0.2% 6.1 0.16 13 0.84
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Table 3. Effect of Metal Ions on Growth. Sporulation and Thermal Resistance.

Ea(;ﬁp?rrll:atunf dded 1o Final pH 0. Ig}.mggélmy Sport;éatlon resis’tl;};igm\?ilue
None 8.7 0.33 89 1.01
MgS0, 50ppm 8.5 0.35 90 1.01
FeSOy 20ppm 8.4 0.36 83 1. 04
MnSO, 20ppm 8.5 0. 39 96 1.36
CaCl, 20ppm 8.5 0.41 97 1.41
CuS0Oy 2ppm 8.4 0.34 88 0.99
ZnSO;4 2ppm 8.4 0.34 89 1.01
CuSOy 2ppm 8.5 0.35 90 0.99
All above 8. 0.40 94 1.38

% Pepton 0.5%, biotin 0. 003mg//, pH
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Table 4. Effects of Vitamines on Growth, Sporulation and Thermal Resistan

Vitamine omitted from final pH Growth Sporulation Thermal
basal medium? O.D. 660my resistan value
None 8.3 0.38 90 0.94
Thiamine HCI 8.4 0. 36 90 0.97
Pyridoxine HCl 8.3 0.36 93 0.93
Ca-pantothenate 8.4 0. 38 91 0.96
Biotin 7.1 0.12 91 0.81
Nicotinic acid 8.2 0.86 90 0.81
Inositol 8.3 0.34 90 0.91
All Above 7.1 0.12 90 0.78

% Per liter
Pepton : 5.0g, MnSO, 0.01g, CaCl, 0.01g,
Ca-pantothenate : 1. 0mg, biotin :
PH:50
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