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ABSTRACT

— An antifungal bacterium was isolated to inhibit of the growth of Asp. flavus and

Asp. parasiticus, and its antifungal compounds were purified from lyophilized culture broth using
chromatographic methods. Antifungal bacterium #19 which was shown a higher inhibitory activ-
ity on the growth of aflatoxin producing fungi was identified as Bacillus subtilis. The purified
antifungal compound(l mg) was demonstrated strong antifungal activity against the aflatoxin

producing fungi.
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Table 1. Characteristics of antifungal bacterium #19 (Baci-

Hus subtilis)
Characteristic Antifungal bacterium #19

Cell diameter ) 1.0 um -
Spores round -
Endospore +
Gram stain +
Form rod
Sporangium swollen -
Parasporal crystals -
Catalase +
Anaerobic growth -
Voges-Proskauer test +
pH in V-P broth

<6 d(+/-)

>7 -
Acids from

D-Glucose +

L-Arabinose +

D-Xylose +

D-Mannitol +
Gas from glucose -
Hydrolysis of

Casein +

Gelatin +

Starch +

Symbols -: 90% or more are negative, +: 90% or more are positive
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Table 2. The reaction of antifungal bacterium #19(Bacillus subtilis) to 95 carbon sources of the 96-well microplate(BIOLOG

GP2 Microplate™)
Well code Carbon sources Reactions  Well code Carbon sources Reactions

El D-tagatose -

A2 a -cyclodextrin x 2 D-trehalose +
A3 B -cyclodextrin + E3 turanose +
A4 dextrin + E4 xylitol -
AS glycogen + E5 xylose -
A6 inulin - E6 acetic acid -
A7 mannan - E7 a -hydroxybutyric acid -
A8 tweend( - E8 B -hydroxybutyric acid -
A9 tween80 - E9 7 -hydroxybutyric acid -
Al0 N-acetyl-D-glucosamine =+ E10 p-hydroxyphenyl acetic acid -
All N-acetyl-D-mannosmine - Ell a -keto glutaric acid -
Al2 amygdalin - E12 a -keto valeric acid -
B1 L-arabinose - F1 lactamide -
B2 D-arabitol - F2 D-lactic acid methylester -
B3 arabutin + F3 L-lactic acid -
B4 cellobiose + F4 D-malic acid -
B5 D-fructose + F5 L-malic acid +
B6 L-fructose - F6 methyl pyruvate +
B7 D-galactose + F7 mono-methyl succinate +
BS D-galacturonic acid F8 propionic acid -
B9 gentiobiose + F9 pyruvic acid +
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Table 2. Continued
Well code Carbon sources Reactions ~ Well code Carbon sources Reactions
BI10 D-gluconic acid - F10 succinamic acid -
B11 a -D-glucose + F11 succinic acid -
B12 m-inositol - F12 N-acetyl L-glutamic acid -
C1 a -D-lactose - Gl alaninamide -
C2 lactulose - G2 alanine -
C3 maltose + G3 L-alanine +
c4 maltotriose + G4 L-alanyl-glycine -
G5 D-mannitol + G5 L-asparagine +
Cc6 D-mannose + G6 L-glutamic acid -
c7 D-melezitose - G7 glycyl-L-glutamic acid -
Cc8 D-melibiose - G8 L-pyroglutamic acid -
c9 a -methyl D-galactoside - G9 L-serine +
C10 8 -methyl D-galactoside - G10 putrescine -
Cc11 3-methyl glucose + Gl 2,3-butanediol +
C12 « -methyl D-glucoside + G12 glycerol +
D1 B -methyl D-glucoside + H1 adenosine x
D2 a -methyl D-mannoside - H2 2-deoxy adenosine -
D3 palatinose + H3 inosine *
D4 D-psicose + H4 thymidine +
D5 raffinose - H5 uridine +
D6 rhamnose - Hé6 adenosine-5'-monophosphate -
D7 D-ribose * H7 thymidine-5"-monophosphate
D8 salicin + H8 uridine-5'-monophosphate -
D9 sedoheptulosan - H9 fructose-6-phosphate -
D10 D-sorbitol + H10 glucose-1-phosphate -
D11 stachyose - H11 glucose-6-phosphate -
D12 sucrose + H12 D-L- @ -glycerol phosphate +
=+ positive reaction, - : negative reaction, * : variable
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Fig. 2. Phenogram of strain of Bacillus subtilus identified by Biolog microlog3(V. 4.01) database with Biolog system
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Table 3. Antifungal activity of compouds extracted for
Bacillus subtilis culture against Asp. flavus and
Asp. parasiticus.

Inhibition(clear zone, mm)
Microorganism  MeOH  EOH  EtOAC
extracts* extracts*  extracts*®
Asp. flavus 21 9 - -
Asp. parasiticus 19 8 - -

* (.5 g eq. extract of Bacillus subtilis culture, 9 mm hole

Acetone*
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Fig. 3. Antifungal activation of isolated compound from
Bacillus subtilis culture broth.
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