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Viable counts of B. coagulans in silage

*
Material | Number of = g\ tected . Detected®
silages examined Minimum Maximum
Beet-top silage 48 21 1.0Xx10> 4.6x103
Grass silage 31 0 1.0x10> 8.7X 107
Dent-corn silage 23 1.0xX10> 1.5X 1086

*  Viable counts/g of silage
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Fig. 1. Effect of temperature on the occurrence of B. coagalans and
its acid production in fermentation process of grass silage
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Table 2. Comparison of viable counts of

B. coagulans by different count-
ing methods

Most probable number on Plate count

Sample hrtnrﬁﬂb glyuez(;ie on gélgient
extract

A 1.2x10 1.3X10 ND*
B 2.8X10?% 3.0x102 ND

C 6.7 X 108 7.4%106 7.0X108
D 5.3x10* 5.8x%10% ND

E 8.3x103 9.6 X103 ND

F 4.6X10° 4.7X105 ND

G 2.8x10? 2.8x102 ND

H 1.9x 107 2.1x107 2.1X107
1 2.6x 104 2.9x 104 ND

J 7.4%x10% 8.1X103 ND

* Not detected.
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Table 3. Physiological differences among 114 strains of B. coagulans isolated from silage
Representative 1433, 993c  993b  994b 100lc 100la 10352 1035b 1000a 1002a 994
Number 2 2 15 2 6 10 1 2 22 18 34
of isolates
Nlrterg;ection - - - + + + + * + + +
Production of
acetylmethyl- — + + + + + 4+ 3 + + +
carbinol
pl‘élgﬁose broth 4.6 4.7 4.8 5.7 4.6 4.7 4.8 4.8 4.7 4.6 4.6
Acid from:
glucose + + + + + + —+ + + + +
sucrose - + + — — 4 A T + + T
lactose - — + + — — + i + + .
arabinose - + + + + + — —~ + + +
xylose + + + + + + + - — + +
mannitol + — + + 4 + + + + +
Origin* G G B.G,D G GD BGD G G BG,D BGD BGD
Biotype a b c g er* ok g h jeok jx e

* G: Grass silage B: Beet-top silage

D: Dent-corn silage

**  These types were formerly differentiated from B. coagulans by the name of B. dextrolacticus.
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Summary

There have been a few reports on the occur-
rence of Bacillus coagulans in silage, but the role
of the bacterium in silage fermentation has scarce-
ly been investigated. As a part of microbiological
studies on silage fermentation, 114 strains of B.
coagulans, lactic acid producing spore-former,
were isolated from silage ensiled with beet-top,
grass or dent-corn, then the ecological and taxono-
mical studies on the bacterium were carried out.

The results obtained are as follows:

1. B. coagulans was predominant and only a

small number of lactic acid bacteria belonging to

Lactobacillaceac were found in the silage fer-
mented at temperatures as high as 45 to 60°C.
Therefore, B. coagulans appeared to play very
important roles in silage fermentation at high
temperature.

2. Many nitrate-reducing strains were recog-
nized among the bacteria classified to B. coagulans.
These strains were formerly differentiated from
B. coagulans by the name of B. dextrolacticus.

3. All strains of B. coagulans isolated from
beet-top silage had an ability to ferment sucrose.
Such a phenomenon is ecologically interesting
concerning the relation between the origin of
microorganisms and their fermentability.



