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ABSTRACT

This study was performed to investigate the anti-microbial activity of extract from Korean fermented soybean paste
(doen-jang) against 16 types of oral microbes, and to determine the minimum inhibition concentration (MIC) of the
extract for three major microbes causing human oral diseases (Strepfococcus mutans, Porphyromonas gingivalis, and
Candida albicans). The extract was prepared using ethyl acetate and it was treated with the oral microbes at a
concentration of 5.00 mg/m/ (0.5%). The anti-microbial activity and MIC were measured using broth dilution method.
Significant reduction of microbial activities of 16 types of oral microbes occurred when the soybean paste extract was
added to the broth compared to the control (p<0.01), and striking inhibition (more than 99%) was observed in ten types.
S. rmutans, which causes dental caries, showed MIC at a concentration of 1.25 mg/m/ for the extract. P. gingivalis, which
causes adult periodontal disease, showed MIC at a concentration of 2.50 mg/m! for the extract. C. albicans, which
causes denture stomatitis and angular stomatitis, showed MIC at a concentration of 20 mg/m/ for the extract. These
results indicate that ethyl acetate extract of doen-jang showed strong anti-microbial effect against 16 types of oral
microbes, and the anti-microbial effect of the extract against oral microbes was stronger against bacteria than against
fungi. The anti-microbial effect might be possibly enhanced by the fermentation of soybeans.
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Strain

Culture condition

Straining properties/

Media Cultural requirements

Escherichia coli

37°C, CO, incubater

Trypticase Soy Agar +

Gram negative/

ATCC 25922 5% biood Facultative anaerobes
Staphylococcus aureus . Trypticase Soy Agar + Gram positive/
ATCC 25923 37°C, €O incubater 5% blood Facultative anaerobes
Streptococcus mutans 37°C, Anaerobic chamber Brain Heart Infusion Agar +  Gram positive/
ATCC 25175 (N, 80%, H, 10%, CO, 10%) 5% blood Facultative anaerobes
Streptococcus pyogenes . Brain Heart Infusion Agar +  Gram positive/
ATCC 21059 3T°C, Co, incubater 5% blood Facultative anaerobes
Streptococcus sanguinis 37°C,Anaerobic chamber Brain Heart Infusion Agar +  Gram positive/
ATCC 10556 (N, 80%, H, 10%, CO, 10%) 5% blood Facultative anaerobes
Candida albicans o "

ATCC 10231 25°C, incubater Sabourand Dextrose Agar Gram positive/Aerobes

Staphylococcus epidermidis
ATCC 12228

37°C, Co, incubater

Trypticase Soy Agar +
5% blood

Gram positive/
Facultative anaerobes

Streptococcus gordonii

37°C, Anaerobic chamber

Brain Heart Infusion Agar +

Gram positive/

ATCC 10588 (N, 80%, H, 10%, CO, 10%) 5% blood Facultative anaerobes
Streptococcus cricetus 37°C, Anaerobic chamber Brain Heart Infusion Agar +  Gram positive/
ATCC 19642 (N, 80%, H, 10%, CO, 10%) 5% blood Facultative anaercbes
Streptococcus rattus 37°C, Anaerobic chamber Brain Heart Infusion Agar +  Gram positive/
KCTC 3294 (N, 80%, H, 10%, CO, 10%) 5% blood Facultative anacrobes
Streptococcus sobrinus 37°C, Anaerobic chamber Brain Heart Infusion Agar +  Gram positive/
ATCC 27607 (N, 80%, H, 10%, CO, 10%) 5% blood Facultative anaerobes
Streptococcus anginosus 37°C, Anaerobic chamber Brain Heart Infusion Agar +  Gram positive/
ATCC 31412 (N, 80%, H, 10%, CO, 10%) 5% blood Facultative anacrobes

Actinobacillus
actinomycetemcomitans

37°C, Anaerobic chamber
(N, 80%, H, 10%, CO, 10%)

Brain Heart Infusion Agar +
10% horse serum

Gram negative/Anaerobes

ATCC 43718

Porphyromonas gingivalis ~ 37°C, Anaerobic chamber Brain Heart Infusion Agar + .

ATCC 33277 (N, 80%, H, 10%, CO, 10%) 5% blood + hemin + vit K Oram negative/Anacrobes
Prevotella intermedia 37°C, Anaerobic chamber Brain Heart Infusion Agar + Gram negative/Anacrobes
ATCC 49046 (N2 80%, H, 10%, CO, 10%) 5% blood neg naerobes
Fusobacterium nucleatum  37°C, Anaerobic chamber Brain Heart Infusion Agar + Gram tive/Anasrobes
ATCC 51190 (N, 80%, H, 10%, CO, 10%) 5% blood ram nega aero
"According to the recommendation of ATCC and KCTC.
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Fig. 1. Anti-microbial activity of ethyl acetate extract (0.5%) of soybean paste against 16 types of oral microbes. Values represent

the mean*S.E of three trials.

EC: E. coli, SA: S. aureus, SM: S. mutans, SP: S. pyogenes, SSA: S. sanguinis, CA: C. albicans, SE: S. epidermidis, SG: S.
gordonii, SC: S. cricetus, SR: S. rattus, SSO: S. sobrinus, SAN: S. anginosus, AA: A. actinomycetemcomitans, PG: P.

gingivalis, PI: P. intermedia, FN: F. nucleatuam.
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Fig. 2. MIC of ethyl] acetate extract of soybean paste on the activity of S. mutans. Values represent the mean = S.E of three trials.
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Fig. 3. MIC of ethyl acetate extract of soybean paste on the activity of P. gingivalis. Values represent the mean £ S.E of three trials.
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Fig. 4. MIC of ethyl acetate extract of soybean paste on the activity of C. albicans. Values represent the mean+ S.E of three trials.
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