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The fermentation of non-digestible soy meal can convert polysaccharides into many compounds that
have a wide variety of biological functions. Bacillus strains are capable of hydrolyzing non-digestible
saccharides, such as melibiose, raffinose, and stachyose, found in soy meal components. A highly ac-
tive a-galactosidase (a-d-galactoside galactohydrolase, EC 3.2.1.22) was isolated from a bacterium in
a traditional Korean fermented medicinal herb preparation. The isolate, T2-16, was identified as
Bacillus coagulans based on its 165 rRNA sequence and biochemical properties, and the strain was
named Bacillus coagulans NRR-1207. When incubated in 10%(w/v) skim milk, Bacillus coagulans
NRR1207 caused a decrease in the pH of the culture medium, as well as an increase in titratable acid-
ity and viable cell counts. This strain also showed higher activities of a-galactosidase, 3-galactosidase,
a-glucosidase, naphthol-AS-BO-phosphohydrolase, and acid phosphatase when compared to other
enzymes. It hydrolyzed oligomeric substrates, such as raffinose and stachyose, and liberated galactose,
indicating that the Bacillus coagulans NRR1207 a-galactosidase hydrolyzed the a-1,6 glycoside linkage.
These results suggest that the decreased stachyose and raffinose contents observed in fermented soy
meal are due to this a-galactosidase activity. Bacillus coagulans NRR1207 therefore has potential pro-
biotic activity and could be utilized in feed manufacturing, as well as for hydrolyzing non-digestible

soy meal components.
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Table 1. Enzymatic activities of strain T2-16 using API ZYM
kit

Enzymes Strain

Control 0*
Alkaline phophatase

Esterase (c4)

Esterase lipase (C8)

Lipase (c14)

Leucine arylamidase

Valine arylamidase

Cystine arylamidase

Trypsin

a-chymotrypsin

Acid phosphatase
Naphtol-AS-BO-phosphohydrolase
a-galactosidase

B-galactosidase

B-glucuronidase

a-glucosidase

B-glucosidase
N-acetyl-[3-glucosamidase
a-mannosidase

a-fucosidase

O R = N U U0 U1l U OO O R W s

*Quantity of hydrolyzed substrate. 0: 0 nmol, 1: 5 nmol, 2: 10
nmol, 3: 20 nmol, 4: 30 nmol, 5: >40 nmol.

galactosidic linkageE 7FF&3l 3] Wl ASH S99 ©f
448 =Y Ao #AaEAL.

22| #F2| 16S rRNA HJIMY
T216 #52 Fig. 17} 2] 165 rRNA 9714 2ol 728

Bacillus halodurans C-125
‘r Bacillus pseudofirmus OF4
Bacillus hemicellulosiyticus JCM 9152

Bacillus alcalophilus ATCC 27647

Bacillus akibai JCM 9157

—‘: Bacillus wakoends JCM 9140

Bacillus celluloglyticus DSM 2522

Bacillus ilyticus JCM 10596

Bacillus clausit KSM-K16

Bactllus lehenss G1
Sporolactobacillus laevolacticus DSM 442
C Sporolactobacillus terrae DSM 11697
[— Strain T2-16
1 Bacillus coagulans 36D1

0.0

Fig. 1. Phylogenetic tree of based on 165 rDNA sequences show-
ing the phylogenetic relationships among strain T2-16
and other bacteria. Scale length is 0.01.
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