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Toxicity and Characteristics of Antifungal Substances Produced by Bacillus amyloliquefaciens

IUB158-03. Hye Young Kim and Tae Soo Lee*.

Department of Biology, University of Incheon, Incheon,

406-840, Korea - The purified antifungal substances produced by Bacillus amyloliquefaciens TUB158-03
was positive to ninhydrin but negative to aniline, suggesting that the antifungal substance could be
a peptide. FAB-MS, UV adsorptlon spectrum, and amino acid composition analysis revealed that the
molecular weight of the antifungal substance was 1042 and that maximal adsorption was at 220 nm
and 277 nm. The antifungal substance was composed of Asns, Glny, Sery, Gly;, and Tyr1 The composi-
tlon and structural Lharacterlstus of antifungal substance were analysed by 'H-NMR spectrum,
'"H-COSY, HMQC, which revealed that the compound belongs to the iturin A family. Temperature
and pH had little effect on the stability of the antifungal substance in the ranges of -70~121°C and
pH 6.0~10.0, respectively. It showed strong antibiotic activity against fungi. An in vitro cytotoxicity
test using NIH3T3 cell showed that the antifungal substance does not have cytotoxicity. The number
of circulating leukocytes and the hematobiological analysis of the mice administered with the anti-
fungal substances was similar to those of the control group, indicating no cytotoxicity in vivo.
Therefore, the antifungal substances extracted from culture broth of Bacillus amyloliquefaciens TUB158-03
have future potential as biocontrol agents against plant diseases caused by fungi.
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Table 1. Solubility of the antifungal substance purified from
the crude culture extract of B. amyloliquefaciens
1UB158-03 in various solvents

Table 2. Different pH on the stability of the antifungal sub-
stance purified from the crude extract of B. amylolique-
faciens TUB158-03

Inhibition zone Antifungal

pH diameter (mm)* activity(%)°
3 10 50
4 12 60
5 15 75
6 20 100
7 20 100
8 20 100
9 20 100
10 20 100

“A paper disc (8 mm in diameter) containing 50 ul of the anti-
fungal substance purified was evaluated for the growth in-
hibition of C. gloeosporioides.

*Inhibition values were calculated as percentages of the growth
of C. gloeosporioides.
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Table 3. Different temperature on the stability of the antifungal
substance purified from the crude culture extract of
B. amyloliquefaciens TUB158-03

I Inhibition zone Antifungal Temperature Time" Inhibition zone Antifungal
Solvents diameter (mm)"® activity (%)b Q) fme diameter (mm)®  activity (%)b
Water 20 100 -20 12 hr 24 100
Acetic acid 15 75 70 1 hr 24 100
Acetone 0 0 90 1 hr 24 100
Methanol 20 100 100 1 hr 24 100
Chloroform 0 0 121 15 min 24 100
Dichloromethane 0 0 121 30 min 24 100
Hexane 0 0

*A paper disc (8 mm in diameter) containing 50 ul of the anti-
fungal substance purified was evaluated for the growth in-
hibition of C. gloeosporioides.

*Inhibition values were calculated as percentages of the growth
of C. gloeosporioides.

°A paper disc (8 mm in diameter) containing 50 ul of the anti-
fungal substance purified was evaluated for the growth in-
hibition of C. gloeosporioides.

*Inhibition values were calculated as percentages of the growth
of C. gloeosporioides.

‘Samples were held for the various time interval.



Table 4. Color reactions of the antifungal substance purified
from the crude culture extract of B. amyloliquefaciens
IUB158-03

Solvent system Color reaction at 110°C

ninhydrin solution®

aniline®

“Ninhydrin (0.2%) in ethanol.
°0.2 ml of aniline was added to the mixture of 100 ml acetone,
2 g diphenylamine, and 10 ml phosphoric acid (85%).

purple
colorless
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Fig. 1. UV absorption spectrum of antifungal substance purified
from the crude culture extract of B. amyloliquefaciens
TUB158-03.
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Fig. 2. Positive jon FAB-mass spectrum of the antifungal sub-
stance purified from the crude culture extract of B. amy-
loliquefaciens TUB158-03.
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Table 5. Amino acid composition of the antifungal substance
purified from crude culture extract of B. amyloliquefa-
ciens TUB158-03

Amino acid Molar ratio%  (nmol/ml)
Asparagine & Aspartic acid 31.58 (3) 306.68
Glutamine 15.25 (2) 148.16
Serine 1017 (1) 98.80
Glycine 9.55 (1) 92.72
Tyrosine 8.18 (1) 79.43
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Fig. 3. "H-NMR spectrum of the antifungal substance purified
from the crude culture extract of B. amyloliquefaciens
1UB158-03.
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g. 4. In vitro cytotoxicity” of the crude culture extract of B.
amyloliquefaciens TUB158-03 against the NIH3T3".
“Cytotoxicity was measured after 48 hr of incubation,
®Concentration of the cells was 1x10° cells/ml, ICsy; 50%
inhibition concentration, “ASBA; Antifungal substances
of B. amyloliquefaciens
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2 NIH3T3 %9} rhe-28 fgor B4 oRe 233

Table 6. Effect of the crude extract of B. amyloliquefaciens
IUB158-03 on the number or circulating leukocytes

in ICR mice

Dose No. of mice No. of leukocytes
(mg/kg body weight) ' (x10°/mm’)

Control 5 3421129

500 5 3.16+0.06

1000 5 3.8+1.84

2500 5 3.25£0.35

5000 5 3.24+0.16
“Mean+S.E.
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Table 7. Hematobiological analysis in ICR mice administered with the crude culture extract of B. amyloliquefaciens TUB158-03

Dose (mg/kg body weight) control 500 1000 2500 5000
No. of mice 5 5 5 5 5
Total protein (g/dl) 4.88:0.15' 4.4110.06 4911012 4.7710.16 4.9510.04
Albumin (g/dl) 1.93£0.09 1.72+0.03 1.92£0.09 1.86+0.11 1.95+0.04
ALP® (1U/1) 245+7.07 243116.26 274+41.71 234+14.14 31644.94
AST® (IU/1) 84.5127.58 6015.66 77+24.04 62114.14 71.5412.02
ALT? (1U/1) 35+2.83 28.514.94 28.5+3.54 30.542.12 27.5£0.71
Bilirubin (mg/dl) 0.22+00.00 0.17+0.04 0.21+0.01 0.19+0.01 0.21+0.01
Choesterol (mg/dl) 183.5+40.3 14249.89 200416.97 155+11.31 166+1.41
BUN‘(mg/ dl) 15.1541.76 15.444.67 16.85+0.63 19.1+4.066 17.9+0.07
Glucose (mg/dl) 315£9.89 301+11.31 274116.26 194429.7 19911697
Creatinine (mg/dl) 0.41+0.01 0.38+0.00 0.38+0.00 0.34+0.01 0.35+0.01

“WBC: white blood cell, "ALP: alkaline phosphatase, “AST: aspartate aminotransferase, “ALT: alanine aminotransferase, “BUN: blood

. f
urea nitrogen, MeantS.E.
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