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 An antibiotic was isolated from the culture filtrates of Streptomyces
 lavendulae and named yazumycin. It was isolated from the broth using cation

exchange resin and purified by cellulose chromatography. Yazumycin exhibited

 inhibitory activities against bacteria, especially Gram-negative bacteria such

 as Xanthomonas oryzae, Xanthomonas citri and Escherichia coli. No toxicity

 to mice was shown by intravenous injection of 200 mg/kg.In the course of screening for antibiotics, a new antibiotic was isolated from the

 fermentation broth of a Streptomyces culture, which resembled to those of Streptomyces

 lavendulae. This antibiotic, which was named yazumycin, is active against bacteria,

 especially Xanthomonas oryzae and Xanthomonas citri.In this paper, the taxonomic studies of the producing strain, and the production,

 isolation, and properties of yazumycin are described.

Taxonomic Studies of the Strain IN-183-T

The strain IN-183-T was isolated from a soil sample collected in Kahara-machi,

 Yazu-gun, Tottori Prefecture, Japan.
Most of the general procedures suggested by Shirling et al.x\ have been followed

 in this study. Media described by Waksman2>3) and Shirling et al.l) were used in

 the study of morphological and physiological properties. Either Difco agar or Difco

 Noble agar was used as the solidifying agent for the various media and for the

 .carbohydrate utilization tests. To avoid coloring of the Pridham-Gottlieb basal

 medium, the phosphate buffer was autoclaved separately. Carbon sources were

 sterilized in the dry state for 12 minutes at 121°C as suggested by Luedeman et al.^

 The inoculum for various solid and liquid media was prepared by washing the

 mycelium three times. Color comparisons were made using Color Standards (1954)

 and Tresner-Backus Color Wheel (1963) and description of results were noted the

 :same as in the preceding report6).

1. Micromorphology.
The vegetative mycelium of strain IN-183-T does not fragment into cocoid or

 bacillary forms in liquid media. Some of the media, such as inorganic salts-starch agar

 <ST), glucose-asparagine agar, oat meal agar, yeast extract-starch agar (YS) and yeast
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Plate 1. Aerial mycelium of the strain
 IN-183-T (Sucrose-nitrate agar, 27°C
 14 days, 1 scale=3.3 ju)

Plate 2.

extract-malt extract agar (YM) were useful

 for morphological observations of this strain.

Spores (electronmicrograph) : cylindrical,

 ca. 0.6x 1 ju, surface is smooth, phalangiform

 (Plate 2).
Sporophores: main axis of aerial my

celium is flexible or somewhat wavy and

 terminate in clusters. The terminal filaments

 develop into sporophores having both straight

 and loosely spiralled spore chains. The

 spirals consist of two or more turns and their

 average diameter is 15ju (Plate 1). Sporangia,

 flagellated spores, coremia, sclerotia or ball

like bodies were not observed.2. Cultural and physiological

characteristics.
The cultural and physiological studies

 are carried out at 28°C and the results read

 after 14 days unless otherwise noted.
Sucrose-nitrate agar plate : colorless, hya
line, scant spreading.
Aerial mycelium: thin but covered all

 over surface of growth, powderv light
brownish gray (4-18-1) (Grayish Yellowish Pink, ISCC-NBS, 32).

Soluble pigment : none.
Glycerol-nitrate agar plate

Growth : good, not spreading, yellswish brown (6-15-4).
Aerial mycelium : very scant.

Electron micrograph of conidia
 of IN-183-T (YS agar, direct
 magnification X5,000)

T able 1. Physiological characteristics of strain IN -183-T .

M edium Response

M elanin form ation M elanin-form ation agar stab I Positive

T yrosinase reaction

A m ylosis

T yrosine agar slant

ST agar plate

Proteolytic activity

C ellulolytic activity

P roduction of H 2S

R eduction of nitrate

Solubility of Ca-m alate

Skim m ilk solution Partially peptonized
w ithout coagulation

G elatin Slow ly liquefied
Coagulated serum i partially liquefied

Pridham-G ottlieb basal m edium I N egative
+ cellulose pow der

Peptone iron agar+ 0.1 % yeast extract Positive
K ligler's iron agar

Sucrose nitrate broth Positive
Glucose nitrate broth
Glycerol nitrate broth
D ifco nitrate broth

Glycerol Ca-m alate agar plate j Positive

T em perature range M Y agar slant pH 7.0 I M esophilic, no grow th
at 5-C and S7-C
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Table 2. Carbohydrates utilization of strain
 IN-183-T

C arbohydrates R esponse

L-A rabinose
d( + )-C ellobiose + +
Glucose (Positive control) + +
D-Galactose + +
L actose
D-L evulose ｱ
M altose + +
d (+ )-M annose + +
d( -f- ) -M elelezitose
M elibiose + +
R affi nose ｱ
L -R ham nose
Sucrose
T rehalose + +
D-X ylose
Salicin +
Inulin
D ulcitol
z-Inositol
D-M annitol
D-Sorbitol
N egative control (N o carbon)

Table 3. Antimicrobial activity of yazumycin

T e s t  o r g a n is m s M . I .C .  ( m c g /m l )

S t a p h y lo c o c c u s  a u r e u s  F D A  2 0 9  P 2 0

P s e u d o m o n a s  a e r u g i n o s a  N R R L  B - 1 0 0 0 2 0 0

M i c r o c o c c u s  lu t e u s  A T C C  3 9 8 2 0

S e r r a ti a  m a r c e s c e n s  I A M - 1 2 2 3 1 0 0

B a c i l lu s  s u b t i li s  P C I  2 1 9 1 0

P r o t e u s  v u lg a r is  O X - 1 9 2 0

M y c o b a c t e r iu m  s m e g m a t i s  A T C C  6 0 7 1 0

E s c h e r i c h i a  c o li  N I H J 1 0

K le b s ie l la  p n e u m o n i a e  A T C C  1 0 0 3 1 1 0

S a l m o n e l l a  ty p h i - m u r iu m 2 0

S h ig e ll a  d y s e n te r i a e 1 0

T r i c h o p h y t o n  m e n t a g r o p h y te s 1 0 0

T r i c h o p h y t o n  r u b r u m > 2 0 0

M ic r o sp o r u m  g y p s e u m 2 0 0

C r y p to c o c c u s  n e o f o r m a n s 5

C a n d id a  a lb i c a n s  Y U - 1 2 0 0 > 2 0 0

C a n d id a  a l b ic a n s  5 7 > 2 0 0

C a n d id a  t r o p i c a l i s  N I - 7 4 9 5 > 2 0 0

A s p e r g i ll u s  t e r r e u s  A T C C  1 0 6 9 0 > 2 0 0

A s p e r g i ll u s  f u m ig a iu s  N I  5 5 6 1 > 2 0 0

S p o r o t r i c h u m  s c h e n c k i i 2 0 0

H o r m o d e n d r u m  p e d r o s o i 5 0

N o c a r d i a  a s te r o id e s  A T C C  3 3 0 8 > 2 0 0

Aerial mycelium : powdery, white.
Soluble pigment : dark brown to black.
Remarks : tyrosinase reaction positive.

Oatmeal agar plate

Soluble pigment : yellowish brown.
Glycerol-asparagine agar plate
Growth : abundant, spreading, edge

 myceloid, pale yellow (7-19-2)
 (Light Orange Yellow ISCC
NBS, 70), later (21 days) chang
ing to light yellowish brown
 (6-18-3).
Aerial mycelium : abundant, pow
dery light brown (4-18-2)~light
 brownish gray (4-18-1) (Grayish
 Yellowish Pink, 32) at 21 days

 changing to light brown (4-18-2)

 ~light brownish gray (5-17-1).Soluble pigment : none.
Glycerol-calcium malate agar plate
Growth : moderate, light yellowish
 brown (7-17-2), later (21 days)

 changing into yellowish brown
 (7-16-3) with small bluish spots

 which turn to brown under

 alkaline conditions.Aerial mycelium : very good, light
 brownish gray (4-18-1)^(4-17
1), at 21 days changed to pale

 reddish brown (3-16-2) with

 pale bluish spots (Pale Blue
 ISCC-NBS, 185).Soluble pigment : pale yellow.
Remarks : calcium malate gradually
 dissolved accompanied by acid

 production.
ST agar plate
Growth : abundant, spreading, yel
lowish gray (8-19-1) later (21
 days) becoming light yellowish
 brown (7-18-2).
Aerial mycelium : abundant, brown
ish gray (7-16-1) (Light Grayish
 Reddish Brown ISCC-NBS, 45)
 later (21 days) turning light
 brownish gray (3-18-1) to
 brownish gray (6-16-1).
Soluble pigment : none.
Remarks : diastatic activity positive.
Tyrosine agar slant
Growth : good, not spreading, pale

 yellow.
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 Growth : abundant, spreading, dark yellow (7-17-5) later becoming light yellowish
 brown (6-17-3) to light brown (5-16-4).
Aerial mycelium : abundant, powdery, light brown (4-16-4) to light reddish brown
 (3-17-2) (Moderate Yellowish Pink ISCC-NBS, 29), later (21 days) becoming
 light reddish brown (3-17-3) to grayish brown (4-16-2) (Light Grayish Reddish
 Brown ISCC-NBS, 45).
Soluble pigment : pale yellow.
YM agar plate
Growth : abundant, spreading, yellowish brown (6-15-4).
Aerial mycelium: very good, powdery, pinkish gray (2-17-1) later turning light
 brownish gray (4-17-1).
Soluble pigment : dull yellow, no color change observed under alkaline and acidic

 reactions.
YS agar plate
Growth : abundant, spreading, dark yellowish orange (6-17-5).
Aerial mycelium : abundant, powdery, light brownish gray (3-17-1), later turning
 light brownish gray (4-17-1).
Soluble pigment : dull yellow, no color change under alkaline and acidic reaction.
Nutrient agar slant (Difco Nutrient agar)
Growth : restricted, medium sized colonies, glistening, pale yellowish brown (7-17-2)
 (Grayish yellow ISCC-NBS, 90).
Aerial mycelium: very scant or none.
Soluble pigment : light brown.
Gelatin stab
Growth : colonies on the surface of medium, and sparse along stab.
Aerial mycelium : scant.
Soluble pigment : brown.
Remarks : liquefaction weak.
Wholeegg
Growth : abundant, pale yellow (7-19-3).
Aerial mycelium : good, powderly, white.
Color of slant: dark purple gray along growth.
Potato plug
Growth : lichenoid, yellowish brown (7-15-3).
Aerial mycelium : powdery, thin, grayish white.
Color of plug: brownish gray.
Loffler's serum (Difco Loffler blood serum)
Growth : glistening, cream colored.
Aerial mycelium : very scant, powdery white.
Color of coagulated serum: brown to black.
Remarks : coagulated serum partially liquefied.

Table 1 and Table 2 present results obtained in some physiological examinations

 of the strain IN-183-T.
The characteristics of strain IN-183-T can be summarized as follows : vegetative

 mycelium not segmenting into bacillary or coccoid elements in submerged cultures.
Aerial mycelium forms loose spirals. No whorls were observed. Spores are cylindrical

 with smooth surfaces and phalangiform electron dense shadows. Vegetative mycelium

 (reverse color) is colorless to yellowish brown on various media and the representative

 color of aerial mycelium is light brownish gray (ISGG-NBS, 32^45)., Melanoid

 formation is positive and a light brown to black soluble pigment is produced on
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various organic media. Relatively weak proteolytic activities are exhibited on gelatin,

 milk and coagulated serum. Starch is hydrolyzed and nitrate is reduced to nitrite

 on glucose-, sucrose-, glycerol-nitrate broth and Difco nitrate broth. Hydrogen

 sulfide production is positive. This strain exhibits a rather narrow carbohydrates

 utilization pattern (Table 2).Among the known species of Streptomyces, strain IN-183-T resembles most closely

 Streptomyces lavendulae with respect to morphological, cultural and physiological charac

teristics. Although the optimal temperatue for growth of strain IN-183-T is lower

 than that for S. lavendulae, other characteristics are almost identical with the original

 description of S. lavendulae. Therefore, strain IN-183-T was identified as a strain of

 S. lavendulae (Waksman et Curtis) Waksman et Henrici, 1948.

Production and Isolation

This antibiotic was produced by shake-cultures in the following medium : glucose

 2.4%, soy bean meal 1.5 %, glycerine 1.0 %, yeast extract 0.5%, NaCl 0.5%, (NHJ2SO4

 0.5%, CaCO3 0.4%, pH 7.0 before sterilization.
Production reached a maximum after 4 days at 27°C. Yazumycin in the cultured

 broth was adsorbed on a cation-exchange resin in H-form (Amberlite IRC-50) at pH

 6.8 and eluted with aqueous hydrochloric acid (0.3 N HC1). The eluate was adjusted
at pH 3.0 and decolorized with active

 carbon (0.5%) and concentrated in

 vcccuo.
The concentrated solution was

 added to five volumes of methanol
Eluate and the inactive precipitate were

filtered off. The filtrate was con

centrated in vacuo and added in to

 twenty volumes of an ethanol-acetone

 mixture (1 :5 in volume), yielding a

 powdery precipitate containing the

 yazumycin. After drying in vacuo

 a light brown crude powder was

 obtained.The crude powder was further

 purified on a cellulose column by

 elution with a solvent system of

 w-propanol à" pyridine à" acetic acid à"

 water (10:15:3:10).Active fractions were combined

 and the solvent evaporated in vacuo

 to dryness. The powder obtained

 by this method was dissolved in

 water, and the antibiotic solution was

Fig. 1. Isolation of yazumycin

Culture filtrate
adsorbed on Amberlite IRC-50
 in H-form at pH 6.8

 eluted with 0.3 n HC1

decolorized with carbon at pH 3.0
 concentrated in vacuo

 added into 5 volumes of methanolI

Methanol-water solution non-active matters
concentrated in vacuo
added into 20 volumes of ethanol-acetone (1 5)

Precipitate aqueous solution
dried in desiccator

Crude powder
I

Cellulose chromatography
solvent system : w-propanol - pyridine - acetic
acid-water (10: 15:3: 10)

Active fractions
concentrated in vacuo
treated with IRA-410 (OH-form)

Effluent
concentrated in vacuo
added into 20 volumes of ethanol at pH 3.0 with
 2n H2SO4

Yazumycin sulfate, white powder
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passed over a column of Amberlite IRA-410 (OH-form), then adjusted to pH 3.0

 with 2 n sulfuric acid, and added to twenty volumes of ethanol.
As shown in Fig. 1, yazumycin sulfate was isolated as a white powder.

Properties of Yazumycin

Yazumycin sulfate decomposes at 230~-236°C. It is soluble in water and insoluble

 in ethanol, acetone, benzene and ethyl acetate. The water solution shows only end

 absorption in the ultraviolet spectrum. The infrared absorption spectrum of yazu

Fig 2. Infrared spectrum of yazumycin sulfate in KBr-pellet.

mycin in KBr pellet is shown in Fig. 2.

Elemental analysis yields the following :

Calcd. for C15H35N6O13S :
C 33.35, H 6.50, N 15.59, S 5.94
Found: C 33.10, H 6.50, N 15.64, S 5.90

Yazumycin gives positive Sakaguchi, Elson

Morgan, diazo, ninhydrin, Fehling, Tollens

 and biuret (light blue tests), but negative maltol,

 ferric chloride, Benedict, Millon, Barfoed,

 xanthoprotein and 2,4-dinitrophenylhydrazine

 reactions.No reduction of the antibiotic activity was

 observed after heating at 100°C for 100 minutes

 in pH 2.0-9.0 aqueous solutions.
The Rf values on paper chromatograms

 were as follows :

 0.42 in w-propanol-pyridine-acetic acid

water (10:15:3:10)
 0.53 in 80% methanol 100ml, plperidine 10

 ml, pH 9.3 with acetic acid
 0.09 in water-saturated w-butanol, containing
 2% />-toluenesulfonic acid
 0.16 in n-butanol-acetic acid-water (2: 1 : 1)

Fig. 3. Comparison of yazumycin and
 dihydrostreptomycin.
Solvent system : 80 % MeOH 100ml,
 piperidine 10 ml, pH 9.3 with AcOH
 Bioautogram against B. subtilis

Table 4. Antimicrobial spectrum of
 yazumycin by the agar dillution
 å w* zi+å 1-* r\ r\ method.T est org anism s Inhibi-toryconcent-ration(m cg/m l)

X anthom onas oryzae
X anthom onas citri 5
Cochliobolus m iybeanus > 100
D iaporthe citri > 100
Corticium rolfsii "> 100
G loeosporum laeticolor > 100
Piricularia oryzae > 100
Cladosporum carpophilum "> 100
A lternaria kikuchiana "> 100
Fusarium oxysporum f. niveum > 100
C orynebacterium sepedonicum "> 100
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T ab le 5 . C om pa rison of y azu m ycin w ith other

k n ow n an tibiotics.

A ntibiotics

C olor reaction s

m .p .
R f

va lu es*M altol N in -h y d rin S a k a-

GUCH I

Y azum y cin

S treptom y cin

M an nosido-

+

++

++ 230-236-C(d ecom p .)

213-
217-C ^
(su lfate,
decom p . )

0.3-

0.33

0 . 26 (6:

0 . 5 K 6)

streptom y cin

H yd rox y -

streptom y cin

S treptoth ricin

N eom ycin B

+(kojicacid ,

isom er)

C aten u lin

Z yg om y cin A

0 . 60 (6)

0 . 62 (6)

K an am y cin 0 . 6 5(6)

V iom y cin O . IK 6)

P arom om ycin 0 . 68 (6)

A m inosidin

G lebom y cin _ (7)

0 . 68 C6

Rf value by silica gel T.L.C.
solvent : the upper layer of CHC13 : MeOH : 17%
 NILOH (2:1:1)

On thin-layer chromatograms

 with silica-gel, the following Rf

 values are observed :

 0.3-0.33 in the upper layer

 of chloroform - methanol
17% NH4OH (2:1:1)
 0.6 in?z-propanol- pyridine

acetic acid-water (15 : 10:
 3:10)

 As shown in Table 6, no lethal

 effect was observed when 100 mg

 and 200mg per kg doses were

 injected to mice intravenously.
The antimicrobial spectrum

 was tested by the agar dilution

 streak method and the results are

 shown in Table 3. As shown in

 Table 4, yazumycin is active

 against Xanthomonas oryzae and

 Xanthomonas citri.Yazumycin is a water-soluble,

 basic antibiotic. It is differenti

ated from known antibiotics as
Table 6. Acute toxicity of yazumycin
 to DDN female mice (intravenous
 injection)

A m ou n t in jected 1 da y 7 day s 14 day s

100 m g /k g 0/10 0/10 1/10

200 m g /k g 0/5 0/5 0/5

follows: the Rf value on silica gel thin

layer chromatograms developed with the

 upper layer of CHC13-MeOH- 17% NH4OH

 (2:1:1) is 0.3-0.33 which is far lower than

 those of neomycins, paromomycins and kana

mycins (Table 5). Yazumycin inhibits notonly Mycobacferium smegmatis but also Gram-positive and Gram-negative bacteria

 (Table 3) ; thus it is differentiated from viomycin9), capreomycin10), alboverticillins11}

 and triculamin12). The negative maltol reaction of yazumycin differentiates it

 from streptomycins (Table 5). Yazumycin gives positive Sakaguchi reaction test

 differentiating it from streptothricins (Table 5). A comparison of yazumycin and

 dihydrostreptomycin by paper chromatography shows their different Rf values (Fig. 3).
In elemental analysis, color reactions, Rf value of paper or thin-layer chromato

graphy, and antimicrobial spectrum, no antibiotic so far published coincides with

 yazumycin.
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