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To find bacteria which can inhibit growth of enteropathogenic Clostridium perfringens ATCC
13124, spore forming butyric acid bacteria were isolated from 26 fecal samples of infants. Fourteen
strains were found to be antagonistic to the enteropathogen and five of them produced butyric acid.
A strain which produced the highest butyric acid was selected and identified as Clostridium buty-
ricum.

This organism sporulated in SM medium in 36 hours with optimum rates at 37°C and at pH 5.5.
The spores tolerated well at high heat and acidity, and possible application of Clostridium butyricum
as intestinal controller was discussed.
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Table 1. Production of volatile acid by isolated strains.

Kor. J. Appl. Microbiol. Bioeng.

Table 2. Taxonomical properties of the strain ID-113

Butric Acetic Formic
acid acid acid
(mM) (mM) (mM)
ID-101 456 0.5 451 330 21.3
ID-105 456 04 452 320 15.7
ID-113 456 05 451 382 182
ID-150 456 05 451 375 11.7
ID-181 456 0.3 453 364 13.3

IG RG CG

Strains (mM) (mM) (mM)

©C © © © ©

IG: Concentration of initial glucose
CG: Concentration of consumed glucose
RG: Concentration of residual glucose

Fig. 1. Inhibition zone formed by the isolated ID-113
strain on the lawn of Clostridium perfringens ATCC
12124.
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Morphological characteristics
Colonial morphology : Greywhite, Circular to irregular,
Convex
Cell morphology : Straight or curved rods,
Oval subterminal spores.
Gram stain: Positive
Motility : Motile
Physiological characteristics
Growth type: Facultative anaerobic
Gas production: +
Indole production: -
H,S production: -
Vogez-Proskauer test: +
Haemolysis: -

Enzyme production:

Catalase: - Gelatinase: —
Lecithinase: - Amylase: +
Nitrate reductase: — Protease: +

+ : Positive, - : negative

Utilization of carbohydrates and related carbon com-
pounds by the strain ID-113

Glucose + Xylose +
Galactose + Mannitol +(weak)
Fructose + Inulin +(weak)
Lactose + Glycine +(weak)
Maltose + Ribose +
Raffinose + Cellubiose +
Sucrose + Melibiose -
Salicin + Cellulose -
Arabinose + Trehalose +
Mannose + Starch +
Dextrose + Esculin +
Glycogen - Amygdalin +
* + : positive, - : negative
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Table 4. Effect of glucose concentration on sporulation
of strain ID-113 in PYG medium during 48 hr incuba-
tion,

Concentration  Glucose No. of cells Sporulation
of glucose(%) consumed(%) (x 10%/ml) (%)

0 0 0 0

0.2 100 1.9 19

0.5 100 1.8 62

1.0 60 2.9 81

2.0 34 2.7 88

3.0 27 2.5 86
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Fig. 2. Sporulation of the strain ID-113 in SM medium.
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Fig. 3. Effect of temperature on sporulation of the
strain ID-113 in SM medium during 48 hr incubation,
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Fig. 4. Effect of initial pH on sporulation of strain
ID-113 in SM medium during 48 hr incubation.
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Fig. 5. Growth and sporulation of the strain ID-113 under different pH in SM medium.
O~ 0: No. of cells, O~ O: percent spore, a—a: pH of medium

Table 5. Survival of spore preparations stored at 37°C

Survival rate(%) after storage for

0 2 4 6 8lweeks)

Strains

Strain ID-113

Clostridium butvricum M.

100 65 64 51 42
100 67 51 52 48

Lactobacillus sporogenes 100 86 73 62 60
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Fig. 7. Survival of spores under different levels of pH
Spores were incubated for 1 hr at 37°C in Sorensen buf-
fer having various pH values.

O-0:strain ID-113, O-0: CL butvricum M. A-A:
L. sporogenes.
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