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STUDIES ON ANTIBIOTIC 0-2867, A NEW ANTIBIOTIC
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A new antibiotic O-2867 inhibiting the growth of Piricularia oryzae, a
plant pathogenic fungus of rice, was isolated from a Streptomyces sp. Anti-
biotic O-2867 is water-soluble, amphoteric and consists of 2 components, O-
2867-a and /?. Q-2867-a was obtained as an amorphous powder and O-2867-/?
as colorless needles. Both antibiotics are active against P. oryzae in vitro but
are not effective in pot tests using rice plants infected with P. oryzae.

In the course of our screening program for antibiotics active against plant patho-

genic fungi, especially Piricularia oryzae, we found a new antifungal agent, antibiotic

O-2867, in the culture fluid of a newly isolated Streptomyces, strain O-2867. Antibio-

tic O-2867 is a new amphoteric antibiotic and exhibits antifungal activity against P.

oryzae in vitro. Its isolation and characterization are reported in this paper.

Materials and Methods

1. Media
(1) Rice straw extract medium: Rice straw, 100g, was boiled in 1,000ml of water

and filtered through cloth. To this filtrate 0.2 % of yeast extract, 1 % of sucrose and 0.1 %
of agar were added. As an assay medium for the antibiotic the agar content of the
filtrate was increased from 0.1 % to 1.4%.

(2) Potato extract medium: Potato extract medium for seed cultures was prepared
as follows: potatoes 200g were boiled in 1,000ml of water and filtered through cloth.

To the filtrate 1.0% of glucose, 0.5% of peptone and 0.3% of agar were added. The
medium was modified by adding 1.4% of agar when it was used for bioassay.

2. Preparation of plates for bioassay
(1) Seed culture : P. oryzae cultured on a rice straw extract medium slant at 27°C for

a fewdays was used to inoculate 125ml of potato extract medium ina 500ml flask; a 4-

d

ay culture incubated at 27°C on a reciprocating shaking machine was used as seed culture.
(2) Basal layer: Rice straw extract medium and potato extract medium were mixed

in a 5:8 ratio respectively and streptomycin was added to a final concentration of 12.5
mcg/ml. Ten ml of this agar mixture was plated in a 90mm Petri dish.

(3) Seed layer: One volume of seed culture was added to 5 volumes of basal layer

m

edium and 4ml of the mixture was plated on the basal layer.
(4) Assay method: Bioassay was carried out by the ordinary paper disc method.

The inhibition zone was measured after incubation at 273C overnight.
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Characterization of Strain 0-2867

Streptomyces strain O-2867 was isolated from a soil sample in 1969 at Ueda City,

Nagano Prefecture, Japan. Its mor-

phological characteristics were as

follows : the aerial hyphae on
oatmeal agar medium formed partly

compact open spirals, but not whorls.

Observation with the electronmicro-

scope showed oval spores with a
smooth surface. Cultural characte-
ristics of the strain on several di-

agonistic culture media were as
follows : cream to yellowish brown
growth with white to brownish
white aerial mycelia; no soluble

pigment on organic media ; no starch
hydrolysis and no gelatin liquefac-

tion, but proteolytic activity on milk.
Secretion of slime meterials was

observed on certain media, such as
glucose-asparagine agar and yeast
extract-malt extract agar.

Antibiotic Production

Antibiotic O-2867 was produced
in a medium composed of glucose

'2%, peptone 0.5%, meat extract
à"0.5%, dry yeast 0.3%, NaCl 0.5%
and CaCO3 0.3%, and adjusted to
pH 7.0 before sterilization. The

fermentation was carried out in a
30-liter stainless steel jar at 27°C
under aeration of 10 liters air per
minute and stirring at 250 r.p.m.

Maximum potency of the antibiotic
was obtained after 96 hours of culti-

vation. The fermentation pattern
of strainO-2867 is shown in Fig. 1.

Isolation and Purification

The culture filtrate was adjusted

to pH 2.0 with hydrochloric acid and

treated with activated carbon. The

Fig. 1. Fermentation pattern for antibiotic 0-2867
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Fig. 2. Isolation and purification procedure
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carbon cake was washed with water and the active substance was eluted with 80%
aqueous acetone. The acetone solution was concentrated under reduced pressure and
treated with cation exchange resin (IR-120, H-form). Active material was eluted with
0.5n ammoniumhydroxide and was adsorbed from the eluate on an anion exchange
resin. A crude form of antibiotic O-2867 was recovered by eluting the resin with

Table 1. Physical and chemical properties of antibiotic O-2867-a and /?

a , B

A p pe ar a nc eM e lt in g  p oi n tN at u re   W hi t e po w de r 16 1- 1 63 . 5 -C Am p ho te r ic C o lo r le ss n e e d le

1 4 3 ~ 1 4 6 -C

A m p h o te r i.c

S o lu b ility

S o lu b le W a te r , m eth a n o l W a t e r ,  m e t h a n o l
S lig h tly  s o lu b le   E t h a n ol, a c e to n e E th a n o l, a c e to n e

In s o lu b le E th y l a c e ta t e , b en z e n e , c h lo r o fo r m , E th y l a c eta te , b e n ze n e , c h lo ro f o r m ,
h e x a n e, e th e r h ex a n e , e th er

O p tic a l ro t a tio n     M n4 ~ 4 3 - (c l ' w a te r) )> ] ?* - 1 6 - (c 0 .8 , w a t er )

C o lo r re a ct io n

P o s itiv e N in h y d r in , E h r l ic h N in h y d rin , E h r l ic h

N e g a tiv e       A n th r o n e , f e rr ic c h lo r id e , E l s o n - An t h r o n e ,  fe r r i c  c h l or i d e ,  E l s on -
M o r g a n ,  D r a g e n d o r f f ,  t e t r a z o l i u m M o r g a n ,  D r a g e n d o r f f ,  t e t r a z o l i u m
s a lt s a lt

R f  v a l u e *                  0 .  6 6 0 . 5 3

E le m en ta r y  a n a ly s is C  : 4 3 . 5 9 C  : 4 3 . 3 7
( % )          H   6 . 9 4 H  : 6 .0 3

N  : l l. 7 2 N  : 1 3. 7 1
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0.5N hydrochloric acid and concentrating the eluate in vacuo. The powder thus ob-

tained was chromatographed on a carbon column developed with a gradient of 0 to*

25% aqueous acetone. Two active fractions, a (the first eluted) and /?, were detected

by bioassay with P. oryzae. Each fraction was rechromatographed separately by the

same procedure, then purified further on a column of cellulose powder developed with

n-butyl alcohol-acetic acid-water (4 : 1 : 2). The active fractions were lyophilized to

yield white powders. O-2867-/? was crystallized and recrystallized from water as

needles, but O-2867-a: could be ob-

tained only in an amorphous state.

The isolaion scheme is shown in
Fig. 2.

Physical and Chemical

Properties

Physical and chemical proper-
ties of antibiotics O-2867-<2 and /?

are summarized in Table 1. Paper
electrophoresis is shown in Fig. 3.

This indicates that O-2867-<2 and /?

are amphoteric. The two anti-
biotics have similar solubilities
and give similar functional group
tests (Table 1). These suggest
that a free amino or acid amide
but no amino sugar group in
present. This conclusion is sup-
ported by the infrared spectra
(Fig. 4). Absorption maxima at

3600-2800 cm"1, 1650 cm"1, 1550 cm"1

and 1280cm"1 can be characteristic
of amines or acid amides1). Both
antibiotics show only end absorp-
tion in the ultra violet spectrum.

Biological Properties

Table 2 shows the antimicrobial
spectra of antibiotics O-2867-<* and

/?. They are selectively active

against P. oryzae and O-2867-<^ is

also active against Colletotrichum
lagenarium but they are not active

against bacteria, yeasts and other
fungi.

Table 2. Minimum inhibitory concentration (mcg/ml)
T e s t o r g a n is m s ex. &

S tap h y lo c o cc u s a u r eu s 2 0 9 P * > 10 0 > 10 0

B a c illu s su b tilis P C I 2 1 9 * > 1 0 0 > 10 0

E sc h e r ich ia co li N IH J* > 10 0 > 10 0

P s eu d o m on a s a er u g in o sa * > 10 0 > 1 0 0

S h ig e lla s o n n ei* > 1 0 0 > 1 G O

S a lm o n e lla ty p h im u r iu m * > 1 0 0 > 1 0 0

P ro teu s v u lg a r is * > 1 0 0 > 1 0 0

Mycobacterium A T C C 6 07 * > 1 0 0 > 1 0 0

X a n th o m o n a s o r y z a e > 1 Q O > 1 0 0

C a n d id a a lb ica n s

S a c ch a r o m y c es ce r ev isia e

> 1 0 0

> 1 0 0

> 1 0 0

M O O

T r ic h op h y to n r o seu m > 1 0 0 > 1 0 0

R h iz op u s s p . > 1 0 0 > 1 0 0

A sp er g illu s n ig er > 1 0 0 > 1 0 0

Penicillium n o ta tu m 4 6 4 0 > 1 0 0 > 1 0 0

G ib b er e lla s a u b in e tii 1 0 0 > 1 0 Q

N e u r osp o r a c r a ss a 4 a 1 0 0 > 10 0

O p h io bo lu s m iy a b ea n u s > 1 0 0 > 1 0 0

G lo m er e lla c ig u la ta M O O > 10 0

D ia p or th e n o m s er a e N i 2 0 3 6 > 1 0 0 > 10 0

S cle r o tin ia cin e re a > 10 0 > 1 0 0

P e llic u la r ia s a sa h ii > 10 0 > 1 0 O

C o lle to tr ich u m lag en a r iu m 6 . 2 5 > 1 0 0

C ep h a losp o r iu m ca er u len s > 1 0 0 > 1 0 0

Verticillium a lb o - a tr u m IF O 5 9 2 2 > 1 0 0 > 1 0 0

A cr o cy lin d r iu m o ry za e 4 1 3 0 > 1 0 0 > 1 0 0

B o try tis c ry p to n e r ia e M O O > 1 0 0

P ir ic u la r ia o ry za e K F 92 6. 2 5 6. 2 5

K F 9 3 1 2 . 5 6. 2 5

K F 9 4 1 2. 5 6. 2 S

K F 9 6 1 2. 5 3. 1 3 .

K F 1 4 1 1 2 .5 6 . 2 5

K F 1 8 0 1 2 . 5 1 2 . 5

I F O 5 2 7 9 1 2 . 5 6 . 2 5

I F O 5 9 9 4 2 5 6 . 2 5

Piricularia g r is ea I F O 5 2 8 0 2 5 > 1 0 0

T h ie la v iop s is ba sico la IF O 6 1 16 > 1 0 0 > 1 0 0

Cladosporium w er n e c 'k i > 1 0 0 > 1 0 0

C o ry n eu m c a r p o p h ilu m IF O 5 9 0 8 > 1 0 0 1 0 0

B r a c h y sp or iu m s p . 1 M O O > 10 0

A lte rn a ria k ik u ch ia n a > 10 0 > 10 0

C oc h lio bo lu s m iy a b ea n u s > 10 0 M O O

Fusarium m o n ilif or m e
M O O > 10 0

U S D A 1 0 0 4 1

Medium: rice straw extract agar

nutrient agar
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Discussion

Of the known antifungal antibiotics blasticidin S2), kasugamycin3>4), and poly-
à"oxins5'6'7'8'9)have been reported to be active against P. oryzae. The physico-chemical and

biological properties of these antibiotics are different from those of O-2867-a and /?.
Sangivamycin10) is similar to O-2867-a in being active against P. oryzae and Colletotrichum

sp., but differs in its ultraviolet absorption spectrum. Some physico-chemical and biologi-
cal properties of these antibiotics are compared in Table 3. Though our antibiotics are

active against P. oryzae in vitro, they are ineffective in the preliminary pot test using
rice plants infected with P. oryzae.

Table 3. Comparison of some physico-chemical and biological
properties among antipiricularia antibiotic

UV-Absorption
Antibiotic Nature k^Mfz Antimicrobial activity against

Acid Alkali

Blasticidin S2) Basic 274 266 Piricularia oryzae, certain pseudomonas
Kasugamycin8*4) Basic End Piricularia oryzae, certain bacteria

P0ly«xin.....V.« Amphoteric 259-262 262-271 S^ffiogenic fungi

Sangivamycin") Basic 233-278 234-282 SrS-*»

O-2867-. AMphoteric End S£X«-

0-2867-/? Amphoteric End Piricularia oryzae
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