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Production Condition, Purification and Properties of Anticaries Microbial Agent by Bacilluse alkalo-
philshaggy JY-827. Chun, Ju-Yean, Il-hwan Ryu, Sang-Uk Lee!, and Kap-Sang Lee*. Department of
Agricultural Chemistry, Wonkwang University, lksan, Chonbuk 570-749, Korea, 'R & D Center, Foodtech Co., 93-
21 Maryong-ri, Seosu-myeon, Kunsan 537-940, Korea — The study was performed to investgate the excellent
microbial anticaries substance which is more effective than the chlorhexidine in the dental caries treatment. A typi-
cal strain which produced the most excellent antimicrobial substance was selected. and identified novel alkalophillic
Bacillus alkalophilshaggy TY-827. For the maximal production of the microbial antibiotic against Streptococcus
mutans from B. alkalophilshaggy TY-827, the optimal culture condition was in the medium containing glucose 15 g/
L, pepton 10 g/L and K;HPO, 2 g/L the highest production of antibiotic against S. mutans was obtained at 25°C and
pH 11.0 for 5 days. The antibiotic from B. alkalophilshaggy JY-827 was purified by organic solvent extraction, silica
gel and sephadex LH-20 column chromatograpies, and then crystallized with methanol. The crystallin compoma-
tion of this antibiotic was as a curcular shape. The melting point and rm[oa]zDU were 152-154°C and +55°, respec-
tively. Based on Instumental analyses such as FI-IR, 'H-NMR, *C-NMR and GC-mass, the antibiotic was
identified as aminoglycoside. It was obtained as amorphous white powder, and soluble in water, methanol but insoluble
in ether, chroloform. This antibiotic inhibited the growth of S. mutans to about 3 day at the concentration of 2.5
% 107 M. Tt was stable at the alkalli condition but unstable within the acid condition. It was also stable up to 70°C.
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Fig. 1. Profiles of the cell growth and antibiotic production.
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Fig. 2. Effect of the cultivation temperature on the antibiotic
production.



g .
Z ! 148
2 E
o
“Eh 0% 12 z
£ 10 &
£ 0 £
7 '
oy
5 04 6

Initial pH
Fig. 3. Effect of the initial pH on the antibiotic production.
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Table 1. Effect of carbon sources on the antimicrobial agent
production
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Fig. 4. Effect of the glucose concentration on the antibiotic
production.
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Table 2. Effect of nitrogen sources on the antimicrobial agent
production

Carbon source Inhibition zone (mm)

Nitrogen source Inhibition size (mm)

Control 18.0
Dextrin 14.3
Glucose 18.0
Manitol 13.9
Sucrose 15.5
Fructose 13.7
Lactose 14.0
Raffinose 11.3
Cellulose 11.8
Galactose 13.5
Maltose 13.2
Soluble starch 16.5
Xylose 14.1

Control 8.1
Beef extract 16.5
Malt extract 17.2
Pepton 20.7
Trypton 18.1
Soybean meal 15.0
Yeast exfract 19.5
KNO; 10.7
NaNQO4 10.3
NH4Cl 11.9
NH4CO; 10.0
NH4NO4 8.7

(NH,4),S04 9.6
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Fig. 5. Effect of pepton concentration on the antibiotic produc-
tion.

Table 3. Effect of mineral sources on the antimicrobial agent
production

Mineral source

Inhibition zone size (mm)

Control 18.5
BaCl, - 2HO 21.0
NaCl 13.8
ZnS0,4 - THoO 18.4
KCl 11.3
CuSOQy4 - 4H,0 184
MgS0O4 - THR0 15.7
E>HPQ, 231
MnCl, - 4H,O 14.9
CaCl, 10.8
FeCls - 6H,;0 9.4
CoCl; - 6H:0 9.5
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Fig. 6. Effect of K;HPO,4 concentration on the antibiotic pro-
duction.
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Fig. 7. Profiles of the cell growth and the antibiotic produc-
tion at optimal medium.
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Fig. 8. IR spectrum of the antibioltic.
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Fig. 11. Mass spectrum of the antibiotic.

Table 4. Physical properties of purified aminoglycoside antimi-
crobial compound

Melting point 152-154°C
20
lolp +55°
Appearance Amorphous white power
Water S
Methanol 8
Ethanol 58
Isopropanol 58
. Isoamy! alcohol 38
Solubilit
olubTity Hexan S8
Benzen SS
Ether I
Chloroform I
Aceton I

S : Soluble, 88 : Slightly soluble, I : Insoluble
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Fig. 12. Effect of aminoglycoside antibiotic on growth of Strep-
fococcus mutans.
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