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Properties, Isolation and Purification of the Antifungal
Substance Produced by Bacillus spp.*
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An antifungal substance in the culture supernatant of Bacillus sp. bacteria seems to be
water-soluble and acidic polypeptide. The antifungal activity was retained after the culture
supernatant was heated at 121°C for 15 min. Crude powder having an antifungal activity was
obtained by both acidification and ammonium sulfate fractionation of the culture supernatant.
The crude powder was loaded onto a DEAEL-ccllulose column and the column was eluted
with a stepwise manner by raising the sodium chloride concentration in 50 mm phosphate
buffer (pH 6.8): 0.3 M, 0.4 M, 0.5 M, 0.6 M, 0.7 M and 0.8 M. Among them, fractions of F-II,
F-III and T-1V eluted with 0.4 M, 0.5 M and 0.6 M sodium chloride, respectively, were purified
by gel filtration of Sephadex G-100. The purified powder showed a strong antifungal activity
to Helminthosporium oryzae and Pyricularvia oryzae which were used as the test organisms.
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Fig. 1 Elution profile of the antifungal sub-
stance in the culture supernatant from a DEAE-
cellulose column.

The antifungal substance was applied on a
column (1.2x25cm) of DEAE-cellulose. The
column was eluted with a linear gradient of 0.3 to
1.0 M sodium chloride in 50 mm phosphate buffer
(pH 6.8). Fraction volume, 10 ml; —.—, ab-
sorbance at 750 nm by the Lowry method; —,
sodium chloride concentration.
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Fig. 2 Elution profile of the antifungal sub-
stance in the culture supernatant from a DEAE-
cellulose column.

The culture supernatant was applied on a
(2.2 x25 cm) of DEAE-cellulose. The
column was eluted with a stepwise manner of 0.3
to 0.8 M sodium chloride in 50 mm phosphate
buffer (pH 6.8). TFraction volume, 10 ml

column
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mg 1.

LB X AR DEAE-cellulose 75 212X %
SyEITE - K % Sephadex G-100 % Fi W% ¥ L A3
TR L. F-I ofmEK (10mg) A2 T 7 A
FC Fig. 31”1 X 5 KB X% (Fraction no.
25~40 DELY) ®BH LN TE L. i, F-I X
VCIVIZDOWTHTFMT A b &A{Tay, R ORRSE
LT, F-I, MBIV OHEERKZhZLH 100
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SRR L0 b EERELZRL, BEB KL Eh 87,
85} XV 78 mg T{F7e. T OREMAKE 0.2% BED
KB E L, #EBE I H oryzae 33 L O Pyricularia
oryzae &\ CEEYPIE Lic(Table 1), F ¢4, F-V
B LOVI ORI AIC 2 T H IR L LTk E
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Fig. 3 Elution profile of the antifungal sub-

stance from a Sephadex G-100 column.

The antifungal substance (F-I1I, 10 mg) obtained
from a DEAE-cellulose column, was put on a
column (1.2 x 120 cm) of Sephadex G-100 equili-
brated with 20 mm phosphate buffer (pH 6.8).
The column was developed with the same buffer
at a flow rate of 6 ml per hour.
ml were collected.

Fractions of 2.0

Table 1 The antifungal activity of each fraction
obtained with DEAE-cellulose column chromatog-
raphy and gel filtration of Sephadex G-100.

Activity
Fraction Helwmintho- Pyriculavia

sporium oryzae oryzae

(mm) (mm)

F-II 23.0 30.0
F-II1 23.5 29.5
F-IV 21.0 26.0
F-v# 16.0 23.0
F-VI 17.5 25.0

The activity was tested by the cylinder plate
method, and was represented by the diameter of
an inhibited zone. 0.29; aqueous solution of the
substance obtained from each fraction was tested.
0.2 ml of the test solution was poured into each
cylinder.

2} For I-V and VI, crude substances fractionated

through a DEAE-cellulose column were used.
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dichlorophenol indophenol sodium IR iCEHETH b, BB
VB CHUE G E 4 pPH 3.5 AR Tl 52 & XD
MEHELEZEZ NS,

ChoDFER LY, SEME AEST S IEEEYE
1L pH 3.5 AR B BREFOKBROE S FX7F ¥
bEHmEELLRS.

DWT, HBRE L VIEEEWE R OHET 5T’
AL, 2 v s Bo—giicoide Ay, PGtk
WEOHEEY AR, BRELFIRTL oMk s LT,
TV LB0RE, BT X500 X OB
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25, TR KGR CTH 5 fo D m O BT X B 0 B R
T EleLic. BRERCHEREZRNT 5BTBEC X -
THEEEME YR GCRBR I VT LT
7z,

DEAE-cellulose {32 2 v R 7B D BCH LT\W5HD

NI | -El ectronic Library Service



Pestici de Science Society of Japan

12 SESE LS

15k W15 FR24F2H

TIRHEICAA ST %, BILEBIEC X - THCHB K
D DEAE-cellulose i X % 73BT, AEEE*ZE 2%
linear gradient elution 12 X b FIEEEWB IIER LS
WThrbHEHEIND., F T, stepwise elution 12 X b
S LIRS R, PR E A A v RE OB VIC X
DB ORI D EHEOMENEETND & LR
Lic. ZOPEERYEEER S b EE DEAE-cellu-
lose W35 X ¢, stepwise elution |2 X b /B T5Z &
WEo THRISHEET D ENTELDT, ZOJE
P HEEEE OB TR E LTI TET
H5.
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H5.
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