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Culture broth
centrifuged at 10,000X g for 15 min

Supernatant precipitate

extracted with same volume of water saturated n-butanol three times

n-Butanol layer

concentrated in vacuum
Diaion HP-20 column chromatography

eluted with 10-1009 methanot

concentrated in vacuum
Dowex-50 adsorption

eluted with 0.5 N NH,OH
Silica gel column chromatography

eluted with chloroform-methanol (90:10-0:100, v/v)

dried in vacuum

HPLC (YMC-pack silica column)

eluted with butanol-dioxane-water (95:5:0.1)

dried in vacuum

LAM-44A

Fig. 1. Purification procedure of antifungal antibiotic LAM-44A
produced by Bacillus subtilis LAM 97-44.
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Fig. 2. HPLC profile of the antifungal antibiotic from Bacillus
subtilis LAM 97-44.
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Fig. 3. pH stability of the antifungal antibiotic from Bacillus
subtilis LAM 97-44.
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Fig. 4. Heat stability of the antifungal antibiotic from Baczllus
subtilis LAM 97-44. (@: 100°C; O: 120°C)
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Table 1. Antimicrobial spectrum of the antifungal antibiotic LAM-
44A from Bacillus subtilis LAM 97-44

Test microorganisms MIC (ug/mi)
Candida albicans IFO0583 0.5
Candida albicans ATCC 36801 0.7
Candida albicans*(azole-resistant) 1-3.5
Cryptococcus neoformans IFO 1197 15
Saccharomyces cerevisine KCTC 1552 15.0
Torulopsis versatillis 250
Aspergillus flavus IFO 6343 7.0
Aspergillus niger ATCC 9642 >100.0
Aspergillus oryzae KCTC 1229 25.0
Fusarium oxysporum IFO9761 >100.0
Rhizoctonia solani IFO 6258 >100.0
Escherichia coli ATCC 25922 20.0
Pseudomonas aeruginosa ATCC 27853 15.0
Staphylococcus aureus ATCC 65389 20.0

*5 strains of medically isolated.

Table 2. Acute toxicity of the antifungal antibiotic LAM-44A by
administration to rat

Rat weight (g)
Administrated days -
Non-administrated Administrated
0 187 190
4 190 191
8 205 203
12 213 211
16 216 215

Five rats were used for each treatment and each rat was administrated
10 mg/day.
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Table 3. Physicochemical properties of the antifungal antibiotic

LAM-44A
Appearance colorless
Melting point 202°C
UV (A0 273 nm
Elemental analysis
Carbon 59.36%
Hydrogen 12.37%
Oxygen 28.27%
Molecular formular C.H,,0;
Molecular weight 282
Solubility
Soluble HZO, methago!, ethanol, butanol,
dioxane, pyridine
Insoluble acetone, chloroform, ethyl ether,
butyl acetate, benzen, hexane
Rf vaiue
Chloroform : methanol : water 0.69
(90:10:0.1) ’
Butanol : mehanol : water 0.65
(40 :40:20)
Acetonitrile : butanol : wate 0.63
(80:20:0.1)
Butanol : dioxane : water 041
(95:5:0.1) .
Dioxane : isopropanol : water 037
90:10:0.1)
Chemical reaction
Positive sulphuric a‘cid', Benedict, Molish,
Anthrone, iodine
Negative ninhydrin
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Fig. 5. UV spectrum of the antifungal antibiotic from Bacillus
subtilis LAM 97-4.

8ol 9dE BC-NMR spectrum®lA] 10-16719] &4 signalo] &
25tk LAM-44A9] |4EAZE7 C 5936%, H 1237%,
O 2827%= Yeht 9] ol3ieh 54 2 717124 2se §
g3l 2 W C H,0,8 35S 7T Foll e Ak
o] AL EAUS & & Uit

—~_

A

/N .
,:;’./. \/\/" \ | /'"' ‘*«
; ST
) \

- .

. i

caet

Fig. 6. IR spectrum of the antifungal antibiotic from Bacillus
subtilis LAM 97-44.
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Fig. 7. 1H-NMR spectrum of the antifungal antibiotic from
Bacillus subtilis LAM 97-44.
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Fig. 8. “C-NMR spectrum of the antifungal
Bacillus subtilis LAM 97-44.
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Purification and Characterization of an Antifungal Antibiotic from Bacillus subtilis LAM 97-44
Dong-Heui Yi*, Lee No-Woon and Kwon Tae-Jong (Department of Microbiological Engineering, KonKuk University,

Seoul 143-701, Korea)

Abstract: A novel antifungal antibiotic for azole-resistant Candida albicans was purified from the culture broth of
Bacillus subtilis LAM 97-44 by butanol extraction, Diaion HP-20 and Dowex-50 adsorption chromatography, silica
gel flash chromatography followed by HPLC and designated LAM-44A. LAM-44A was stable for 60 min at 100°C,
and pH range from 2 to 10. MIC values were observed at 0.5-3.5 ug/m! against various Candida albicans strains.
The antibiotic showed no cytotoxicity for S180, MKN-45, P388, Hel.a and 3T3 at the concentration of 1 mg/ml.
LAM-44A was colorless powder soluble in water, methanol, ethanol, butanol and negative to ninhydrin reaction. The
antibjotic had maximum absorption at 273 nm in methanol, and melting point was 202°C. The molecular weight and
formula were determined to be 282 and C,H,,O; by 'H-NMR, “"C-NMR, IR spectrum and elemental analysis.
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