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Isolation and Structure Determination of Antifungal Antibiotics frem Bacillus subtilis YB-70, a
Powerful Biocontrol Agent. Yong-Su Kim'*, Jong-Keun Son’, Dong-Chul Moon’ and Sang-Dal
Kim'**. Korea Institute of Food Hygiene, Seoul 156-050, Korea', College of Pharmacy,
Yeungnam University’, Kyongsan, 712-749, Korea, Coflege of Pharmacy. Chungbuk University,
Chungju 360-763, Korea® Dept. of Applied Microbiology, Yeungnam University, Kyongsan,
712-749, Kored'**— A potential biocontrol bacterium, YB-70 was isolated from a rhizosphere in
suppressive soil and identified as a strain of Bacillus subtilis. In several biochemical and in vitro an-
tibiosis tests on Fusarium solani with the culture filterates from B. subtilis YB-70, we found that an-
tifungal mechanism of B. subdlis YB-70 was mediated by antibiofic substances produced from the bac-
terium. These antifungal substances were appeared to be heat-resistant, micromolecular, and ethyl alcohol
soluble. Antifungal agents produced by B. subtilis YB-70 showed strong inhibition against root-rotting
fungi F. solani in in vivo pot test. An antifungal substance, YBS-1s, was purified from the culture broth
of B. subtilis YB-70 by isoelectronic precipitation, silica gel column chromatography and Sephadex LH-
20 column chromatography. Three antifungal agents were isolated from the culture broth of B. subtilis
YB-70. Various instrumental analysis by Fab-MASS, 'H-NMR, "C-NMR, DEPT, and amino acid analyz-
er revealed that the YBS-1A was a peptide antibiotics of iturin class containing seven amino acids from
five different groups, and the other(YBS-1B) was an analogue of iturin group composed of 11 amino a-
cids with larger molecular weight of about 1,500 dalton, which was lager than that of iturin A.
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Table 1. Mechanism of the antifungal substances produced
by Bacillus subtilis YB-70 agamst . Solani

Fungal dry welght Fungal colony size

Preparation (%) (%)
Culture filtrates’ 100.0 100.0
Dialyzed Sol.” 17.9 17.1
Amicon Centriprep. 82.4 86.2
Heat-treated Sol.° 83.2 82.4
Ethanol solutes’ 85.0 83.4

"Cultura filterate was obtained by B. subtilis YB-70 grown in
dextrose glutamate (DG) medium at 30 °C for 72 hrs. Cells were
removed by centrifugation at 12,000 x g for 20 min. The culture
supernatants were then filtered aspeptically by membrane fil-
teration.

"Culture filtrates were dialyzed at 4 T for 3 days through a cel-
lulose dialysis sack (M.W. cut-off, 12,000).

‘Low molecular weight substances (below M.W. 10,000) was
collected with Amicon Centriprep. 10 (No. 4304, M.W. 10,600
cut-off).

“Culture filtrates were heated at 100 C for 30 min.

*Culture filtrates were precipitated by the addition of c¢-HCI
(final pH 2.0), and then the pellets were extracted with methanol.
‘Dry weight of F. seolani with the treatment of B. subtilis YB-70
in PDB after 5 days of incubation at 28 C. Completed in-
hibition ratio (100%)-dry weight of F. solani cultured with solu-
tions relative to those cultured with water.

*Colony circle diameter of F. solani with the treatment of B. sub-
tilis YB-70 on PD/NA plates after 5 days of incubation at 28 C.
Completed inhibition ratio (100%)-colony circle diameter of F. so-
lani cultured with solutions relative to those cultured with water.
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Fig. 1. Isolation and purification procedure of antifungal an-
tibiotics YBS-1A and B produced by Bacillus subtilis YB-70.
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Fig. 2. In vivo suppressive effect of antifungal antibiotics
from B. subtilis YB-70 against phytopathogenic F. solani.

A: F. solani only.

B: F. solani with antifungal substances from B. subtilis YB-70.
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Fig. 3. Positive FAB-mass spectrum of compound YBS-1A.
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Fig. 5. Positive FAB-mass spectrum of compound YBS-1B.
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Table 2. The components of amino acids from the hy-
drolysate of antifungal antibiotic YBS-1A by the amino a-
cids analysis

we 1h% i . e ke g - " - " H

Fig. 6. “C-NMR spectrum of compound YBS-1B.

Table 3. The components of amino acids from the hy-
drolysate of antifungal antibiotic YBS-1B by the amino acids
analysis

Amino  Ret. Area Mole % Component
acid time Standard  YBS-1A (YBS-1/ ratio %
(1IM) Standard) (No.)
Aspartic  10.225 258440 1012919 392 286 (3)
acid
Serine 12.167 245023 284665 116 85 (1)
Glutamic  14.642 344330 1384388 402 293 (%)
acid
Proline 15.625 500925 747924 149 109 (1)
Tyrosine 27.117 279451 383943 137 100 (1)

Amino Ret. Area Mole % Component
acid time  Gtandard YBS-1B (YBS-1/  ratio %
(1M) Standard)  (Ne.)
Serine 10.433 245023 515069 210 100 (1)
Glutamic  14.225 344330 2598888 755 360 (3)

acid

Proline 15.108 500925 910864 182 87 (1)
Alanine 20.383 177826 527640 297 141 (1)
Isoleucine 24.492 164615 334443 203 97 (1)
Tyrosine  27.150 279451 1969201 705 336 (3)
Lysine 32.375 598094 1626852 272 130 (1)

*The numerical value expressed in consideration of a little im-
purity of glutamic acid in dextrose glutamate (DG) medium.
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