.
ol

“‘:%T HOKKAIDO UNIVERSITY

<L

Title 0000000 Bacillus coagulans 0 0 0O O
Author(s) 0oo,0;00,00
Citation J00o00o0oooooono,103), 241-246
Issue Date 1977-05-31
Doc URL http://hdl.handle.net/2115/11895
Type bulletin (article)

File Information

10(3)_p241-246.pdf

°

Instructions for use

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP



https://eprints.lib.hokudai.ac.jp/dspace/about.en.jsp

YA v — D Bacillus coagulans & 2>\~ T

frakX # - BEE—
(A By 1 B 5L B T 2 B )
(WAFn51 4 11§ 2 A %)

Bacillus coagulans in silage

Hiroshi Sasaki and Shoichi Takao

(Laboratory of Applied Microbiology, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)

(Received November 2, 1976)

#

19154, HAMMER® 2GR EEEO LM A - TiF
i O ERTFIEERE YRR, Bacillus coagulans &4y
2L CUk, ZOWIBMAD 7I v b -y —FH
B3 7010 S5 BB RAE OBMELY L LTHRE
2h, B IUHABME»S LR BRHERT V5,

COBEITEL, AU - OB IR TS
AU~ SEERERI B0 B EENC OV TR O 52 %
, ZEHEOLAR, BBIREN 46°Cicics & OFEN
%< feh, 60°C CRIMRBOERYET A LHE
LT\ aLI4kE, DOMETER (1930)) 23S RS OF M
stz 75 A% A L—=:, ETCHELLS & JONES (1949)9
DEBEHBY A V- 20D, HlaToABERELS
L, FOREYHLTHHIGEE 0, THECLD
NAHERETIHMAERE D, REIhTWsHEE?D,
B. coagulans & Zz TZIEREV WD TH B,

FHOLL, A v — P OREWFTIEO—BRE LT,
PHCARIC BT B B. coagulans OB AR T 5
BT, EFEERELHAVTYA U — Doh OB R
Tk, HEEOWEAFRCHI LA, ZOHD
SR D AR T, SV E—E S 2T

ELOTYH, WEEORTHE, BEORBEI ST X »
TEEL DEA TEHTERD LMo, K
Bz, ThOOEREEEDILLDTHS,

=
=]

E - I I

1. B. coagulans DEHEsBEE
B. coagulans ¥ 1 g% D 1.0X106~1.0x 107 $, 7%

241

T D ERRE A v — U T, APERT L AHRY
RIE#E (40~45°C 3538) Th, HMyA B o BIEHE
B LONEERTT Y o Lok, ERRAEY A V-
T, B. coagulans BBV, MMOMBEOERE
WA BEE fr e, 3 HERIB LA SRR TS -
Too BT, WICTTEBEERELFIHLT - &
BEE1T 572,

HA L - 10g HRWE LA 300méBED=A7 T A=
CFRE, BB K 100 mé winx CHAEREL, £ O E 10
BEHERIE Lic, £ 0% 2 OFREEEEK TIRK 10
fECFIR LT 10~108 R R 2L 1, ZHRIK 1 mé
%, HBEEH 9ml 2HEEHE L s RKORBE T th
FhifE, W L1 Vaspar (KB 5 74 vE 7 &Y
VOZEEREY) #H 1em EF L, 45°C € 3~4 HEHE
Lice BAEROTDL I D DWTIE, IHIER
BHERITV, 40°C T 3~4 HEEHE, B. coagulans 575
DNEHRER L, 75 LB CEE ORTFHRABE
N DESE L, ¥, BT B coagulans O
B SRR EOAE RS, RHRE L TR,

BRI, V<A I A7 L BTB Ems v
2R A =R b= AR (BF=F A 5g *T PV
5g, KzHPO,2g, #2v2—2 20g, BTB16% 74 =
— AR I mé H K 1L REFPRILcd @, DT GYE
LT AL, UV r<ASBb i BIBoEfuT X
- THABDOF A HE L1z,

2. HERPHNHEORER

FPRPHRERE b VT EREREC X - TR L
B. coagulans R I N2 E#RI13, $T5T SMITH b
DHBHED it » THBEFMBBERT, EHTHHCHE



242

JeEREREHBLREE H10E F£3F

BEomEoERYHE LI,
3. #HYyIL—-v

JEHEENTHEB X RicE— P by T A L — 2 48 4,
PIAYAL L—U B, Fuba— v v— 238
YR L LI,

E— b by S L=, TR BBEKD B A D
ERMCHEMB IR TR Y, BRMOERIEhTH-»
ey, 7 I AL L — 31 g 15 fiE, 6~7 Bt
T == F . — s v TREShALOT, B
BHEO BXw ), SEBRHEgke 3T 45°C i
TERGEL, ToBbREMERCEE STV,
7, Fuba—vHAL L=k, WiThd, FKicER
HA e THEIhCLDTH o1, T ORI
By A v LB THR D ORBOBE IR HEE
AT B,

HBRELUVER

1. 44 L= B. coagulans OEH

HER A L — 2 102 & B. coagulans OEBIES
Hix, Table 1 @it L,

FEROHLAR LS, E— by T L= DT,
HERERYIT > Th B. coagulans % 53R ek - 72
HORMNENEL, TEINCLDOTE, v v—orh
OHEBITRE 46 X103/g i ik ¥ o7, ShitKL, 75
AHA V= TIETNTORER D B. coagulans Hik
Hah, BEfEr87x107g 5L,
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gulans PO L OHRFEDERLVERL H -7, 2 hic
KL, B4 v T bRMERTFR 7 5 AV v
— T, B coagulans OBV, Lactobacil-
lus plantarum % L. brevis NAPRIH Eh, EH 7RI
TREREBEA B LTV B LA TH ST,

e DRI, B coagulans OYEFED, A L —
COPKIBE EFBELBRCHD - ERTE LT 5,

SRR & B. coagulans DR B LT 519
i, BEY—FEC LTSS AFA L — SEBHRRT S
IR P DR B Lic L% Fig. LR U,

BB k5, HEERE 15° 3 L0 30°C ¢
v3, Lactobacillus BB OMFEEE, {THRTED, B
coagulans DWHHIZ LS s o ey, BEHRE S 45°C
wiss & Pediococcus & & 3 B. coagulans H3B458,
SHRBEYV LR L, 60°Clins &, BHERAL B. coa-
gulans TERE DL & LB b ETn T,
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REBN B EAERD N o oicdhy, —fkic B. coa-
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FEPARN5 T, RN RBE - 1855 5 5 IR
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o L REERE I OBEUHR B © A 2, B. coagulans
DORFEER LA O Ll &5,

B. coagulans DEREIEF L, VIr~AILr2H B
2 GYE %\ CfF - 7225, 10 BHC DT, T bt

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

B UTERER I Lo 25, Table 2RFE LR D,

GYE 0Ji 3o 0lfflEr il s Abhi, L L,

TOEIBDTEDT, BREIK TS LTz LAy
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.



