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NOTE

AN ANTIBIOTIC 24010
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In the course of our screening program
of antibiotics against phytopathogenic fungi,
an antibiotic was found in the cultured
broth of a streptomyces, designated as
Streptomyces No. 24010. The strain was
isolated from a soil sample collected at
Ikeda City, Osaka, Japan. The strain be-

longs to the genus Streptomyces, and is clas-
sified as a non-chromogenic type strain.
Extensive determination of Streptomyces
No. 24010 is in progress.
The antibiotic, named antibiotic 24010,
depressed germination and mycelial

growth of Piricularia oryzae, and caused
morphological change in the mycelium
in concentration less than 1p.p.m. of
the antibiotic (Fig. 1). Same phenomena
were observed in another phytopatho-
genic fungi, which are Glomerella lage-
narium, Alternaria kikuchiana, Pellicu-
laria sasakii, etc. These morphological

changes in phytopathogenic fungi caused
by antibiotic 24010 are classified as
"bulging effect".1}

. Streptomyces No. 24010 was inoculated
into shaking flask containing 100 ml of

a medium consisting of 2% soluble
starch, 1% soybean meal, 0.3% NaCl,
0.1 % K2HPO4, 0.05 % MgS(V7H2O and
0.2 % CaCO3, and shaken reciprocally at

30°C for 24 hours. Fiftymlofone day-
old culture was seeded into 5-liter Erlen-
meyer's flask containing 1 liter of the
same medium. It was cultured on
rotary shaker at 30°C for 72 hours.

Ten liters of the cultured broth of
Streptomyces No. 24010 thus obtained

were centrifuged, and collected mycelia were
extracted with 2 liters of acetone. The extract

w

asconcentrated to 1.2 liter at 60°C, and

the concentrated acetone extract was shaken
with 1 liter of w-butanol. The organic layer
was washed with water, and shaken with

1

.5 liter of 2N NaOH. The aqueous layer
was adjusted to pH3.0 with HC1, and was
extracted with ?z-butanol (1 liter). After
washing with water, the w-butanol extract
was dried in vacuo at 60°C to give 450mg
of crude powder.

The crude powder was dissolved in 100 ml

o

f 0.1 N ammonia water, and was applied to
charcoal column (0=20 mm,wet volume 100
ml). The column was washed successively
with water (1 liter) and water-ethanol (1 : 1,
v/v, 3 liters). An active fraction was eluted
with 1 liter of 72-butanol saturated with

Fig. 1. Morphological change in P. oryzae by
antibiotic 24010.

This report was presented at the Annual Meeting of the Agricultural Chemical Society of
Japan, Tokyo, Apr. 4, 1971.
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Table 1. Antimicrobial spectrum of
antibiotic 24010 (I)

T e s t  o r g a n is m
M . I . C .

ju g / m l

Staphylococcus  a u r e u s  F D A  2 0 9 P 1 0 0

B a c i l lu s  s u b t i li s  P C I  2 1 9 1

S a r c in a  l u te a  P C I  1 0 0 1 1 0 0

E r w in i a  c a r o to v o r a  I F O  3 0 5 7 1 0 G

X a n th o m o n a s  o r y z a e  I A M  1 6 5 7 1 0 0

X a n th o m o n a s  c i tr i  I F O  3 8 3 5 1 0 0

E s c h e r i c h i a  c o l i  K - 1 2 1 0 0

V i b r i o  m e t s c h n i k o v i i  B - 3 - 6 1 0 0

M y c o b a c t e r i u m  6 0 7 5 0

P s e u d o m o n a s  a e r u g i n o s a  I A M  1 0 5 7 1 0 0

P s e u d o m o n a s  s o l a n a c e a r u m * 1

Minimum inhibitory concentration of antibiotic 24010
by agar streak method, using nutrient agar.
* 1% glucose nutrient agar.

Table 2. Antimicrobial spectrum of
antibiotic 24010 (II)

T e s t o r g a n is m    M .I .C . u glm l

A s p e r g i l lu s  o r y z a e  L 1 0 0

Aspergillus  n ig e r  A T C C  6 2 7 5 1 0 0

Rhizopus  n ig r i c a n s  E h r e n b e r g  S N 3 2 5 0

Penicillium  c i t r i n u m  A T C C  9 8 4 9 1 0 0

Trichophyton  m e n ta g r o p h y te s  I A M  5 0 6 4 1 0 0

Glomerella  la g e n a r i u m  I A M  8 0 5 1 5 0

A l t e r n a r i a  k ik u c h i a n a 1 0 0

Fusarium  o x y s p o r u m 1 0 0

B o t r y s i s  c i n e r e a 5 0

H e l m i n t h o s p o r i u m  s i g m o i d e u m 5 0

P i r i c u la r i a  o r y z a e  A x 1

P e ll i c u l a r i a  s a s a k i i 2 0

C a n d i d a  a l b i c a n s  ( R o b in )  B e r k h o u t
5 0

TAM  4 8 8 8

S a c c h a r o m y c e s  c e r e v i s i a e  H a n s e n
1 0

K y o k a i - 6

Minimum inhibitory concentration of antibiotic 24010
by agar streak method, using 1% glucose nutrient
agar.

Fig. 2. UV spectrum of antibiotic 24010
in methanol.

Table 3. Preventive effect of antibiotic
24010 on rice blast (greenhouse test)

M a t e r i a ls C on cn .( p. p.m . ) P ro te ct iv ev al u e
P h y t o -

t o x ic i t y

A n t i b i o t i c  2 4 0 1 0

1 .  2 5     7 7

2 . 5 9 9

5 9 2

1 0       9 7

2 0       9 7

K a s u g a m y c in  H C l

B l a s t c i d i n  S  H C l

2 0

2 0

9 8

9 8

N o t  t r e a t e d  ( N u m b e r

o f  l e s i o n s  p e r  l e a f )
0 ( 3 0 .  8 )

water. By evaporating the active eluate,
230mg of the antibiotic 24010 was obtained
as a white powder, which gave one spot on
thin-layer chromatograms of silica gel using

the solvent systems :?z-butanol - acetic acid -
water (4:1:5, 4:1:2, 2:1:1, v/v), n-

butanol saturated with water, and w-buta-
nol-ethanol-water (10:3:7, v/v). The spot
was visualized by one of the following
methods : anisaldehyde-H2SO4 on heating,
KMnO4-Na2CO3 reagent, ultraviolet light
irradiation, and bioassay using Bacillus
subtilis.

Antibiotic 24010 does not show a definite
melting point but decomposes at over 210°C

with browning. After drying at 80°C for
3 hours, antibiotic 24010 gave analyses of C

5

5.07%, H7.82%, N6.33% andO29.92%.

It is soluble in methanol, ethanol, aqueous
w-butanol, pyridine, methylcellosolve, am-

monia water and aqueous caustic soda solu-

tion, and insoluble in water (in neutral to
acidic pH range), acetone, ethylether, n-

hexane, ethylacetate, benzene and methyl-
ethylketone.

Antibiotic 24010 gives yellow color with
KMnO4-Na2CO3, blue with anisaldehyde-

sulfuric acid-heating, brown with I2 vapor,
and no color in anthrone, ninhydrin, Elson-
Morgan, Hanes-Isherwood and aniline hy-
drogen phthalate reactions. The antibiotic
exhibits dextrorotation, \a\^ +4.3° (c 0.2,

aqueous w-butanol), and is stable at pH 2~
14 at room temperature for 72 hours, and

at pH 7-14 at 100°C for 10 minutes. The
antibiotic is also stable for ultraviolet light
irradiation (Chemical Lamp, Toshiba Elec-

tric & Co., Ltd.).

The antimicrobial activity of antibiotic
24010 determined by agar streak method is
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Fig. 3. IR spectrum of antibiotic 24010 (KBr tablet).
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Fig. 4. NMR spectrum of antibiotic 24010 in (CD3)2SO.
0  C P S

wwb̂ M̂**Av*>yVu¥rf̂ ^

Jl

PPM  ($)
8 . 0       7 . 0       6 .0      5 .0       4 . 0      3 .0       2 0       1 .0       0

shown in Tables 1 and 2. The antibiotic
is active against some bacteria, yeast and
fungi.

Preventive activity of the antibiotic against
rice blast was measured by the method

reported by Umezawa et al.2) in green house.

At three leaves' stage, infant rice plants
were used for test. After 2 hours of drug
supplement, a spore suspension of Piricu-

laria oryzae Au grown on Japanese barley
medium, was sprayed to rice plants. Anti-

biotic shows a potent preventive effect
against rice blast at the concentration of

2

.5p.p.m. as shown in Table 3.

Acid hydrolysate of antibiotic 24010 (6 N
HC1, 105°C, 20 hours) gave uracil, and a
ninhydrin-positive spot was detected by
paperchromatography.

From these results, antibiotic 24010 has
some similarities and differences with poly-
oxins3?4) and bulgerin5), which are water

soluble, UV-absorbing, active against only
phytopathogenic fungi and cause bulging
of mycelia of phytopathogens, but antibiotic
24010 is clearly different from polyoxins
and bulgerin in solubility and antimicrobial
spectrum.

To clarify the relationship between che-
mical structure and biological properties of
polyoxins, bulgerin and antibiotic 24010,
chemical study is in progress.

When we had finished the studies des-
cribed above, the paper on tunicamycin by
Takatsuki et al.6) was published. Antibiotic
24010 is very similar to tunicamycin in
chemical, physical and biological properties.
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The identity or difference between anti-
biotic 24010 and tunicamycin is not certain

and will have to determine by direct com-
parison.
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