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Abstract

The antagonistic microorganisms against Streptococcus sanguis, S. salivarius and S. mutans causing the dental caries of oral

diseases were isolated from Korean traditional soy sauce. Twenty five strains were isolated by pairing culture, paper disc culture

and dual culture methods. The isolate NG 06 strain was observed with various cultural and physiological test, and Biolog”

Bacterial Identification System. The strain was identified as Bacillus racemilacticus. The isolate NG 16 strain was confirmed to

Gram-positive, rods, endospore production, utilization of melibiose, casein hydrolysis and starch hydrolysis. Also the second strain

NG 16 was identified as B. amyloliquefaciens.
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Table 1. Selection of antagonistic bacteria against the path-
ogens causing oral diseases from Korean Soy sauce

Inhibition activity

Strains - —
Streptococcus sanguis  Streptococcus salivarius

NG 01 - +

NG 05 + +

NG 06 +++ +

NG 08 ~ -

NG 15 - —

NG 16 +++ +++

NG 17 — +

NG 18 + +

NG 22 — —

NG 25 - —

Symbol :+ +, 90% or more positive ;
; +, 11-89% positive.
All strains were grown at 30°C for 72hours on Nutrient agar plate.

-, 109 or less positive

FALE AFE
HETHo2 N Streptococcus
sanguisol o 3k ‘%Uﬂ g A A A
3 A3 Hpaper disc)H-S ©]&3 clear zoned F7|E
#FaAy. SAALE 8Ae dA S. sanguis] T3 A

Ho Mo

A Te =

E % 7% NG 06, NG 16 25 ®A|Ho| B (Fig 1),
S. sanguisoll g e A9 clear zoneg QI3 Ay} F
75 BF7F WA Eo] BYthFig. 3).

S. salivariusol] )3 FAF L LEAHR] SHHOZ A
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Fig. 1. Inhibition of the growth of Streptococcus sanguis
by the bacteria isolated from Korean soy sauce.
A, D : The other bacteria, B : NG 06, C : NG 16.
Nutrient agar plate at 30°C for 24hrs.
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Fig. 2. Inhibition of the growth of Streptococcus salivarius
by the bacteria isolated from Korean soy. sauce

A, D . The other bacteria, B - NG 06, C © NG 16.
Nutrient agar plate at 30C for 24 hrs.

Fig. 3. Inhibition of the growth of Streptococcus sanguis
by paper disc culture on nutrient agar plate at 30
T for 48 hours.
A, D : The other bacteria, B : NG 16, C : NG 06.

A3 NG 06, NG 62 23U¢49) 77 o2 Bacillus sp.3}
A

ol
S BYon, E3F Bergey’'s manual of systematic

538 / A=isrslA]

.

0 Steptocaccus mutans

W S¥eplococcus sakvanus

20 r

10 r

Cell growth(ABOONM)

NONE NG 06 NG 16

Fig. 4. Inhibition of the growth of Streptococcus salivarius
and S. mutans by dual culture method on Brain
Heart Infusion broth at 307 for 72 hours.
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Table 2. Identification of strain NG 06 and NG 16 on their physiological and biochemical characteristics

Characteristics NG 06 NG 16 Bacillus racemilacticus.  Bacillus amyloliquefaciens
Gram strains + + + +
Rod-Shaped + + +
Endospores produced + + + +
Motile + + + +
Catalase test + + + +
Oxidase test + + D ND
MR test + + D +
VP test + + + +
Utilization of
Melibiose - + + +
Galactose + + - -
Cellobiose + + + -
Lactose + + + +
Trehalose + + + +
Gas from glucose - - - -
Hydrolysis of
Casein + + ND +
Starch + + ND +
Gelatine + + + +
Growth at pH
6.8, nutrient broth + + + +
5.7 + + + +
Growth in NaCl
2% + + + ND
5% + + + +
7% + + ND ND
10% + + ND -
Growth at
10°C - - - -
30T + + + +
40C + + + +
50C - - - -
Symbol :+, 90% or more of strains positive ; —, 109 or less of strains positive ; d, 11-899% of strains positive ; D, substantial proportion

of species differ ; ND, no data available.
The isolated strain NG 06 was identified as Bacillus racemilacticus.
The isolated strain NG 16 was identified as Bacillus amyloliquefaciens.

Table 3. Identification of NG 06 and NG 16 with Biolog ALz oz g8
system (MicroLogTM 3)

Strain Biolog system Similarity #uEd
NG 06 Bacillus racemilacticus 97%
NG 16 Bacillus amyloliquefaciens 96% 1. Bratthall D. and B. Kohler 1976. Streptococcus muitans

serotypes : some aspects of their indentification,

. ) i ] distribution, antigenic shifts and relationship to
9 11 B AT ae o gied AR HHx caries. | Dent Res. 55, C15-C21.

ol tigt AFE YT Al Fo|r) voprf MAA W 74 2. Chang, C. H. 1965. Chemical changes during the fer-
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