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A strain, Streptomyces sp. No. 771, was isolated from a soil sample collected
in Chiba Prefecture. The strain produced a new antibiotic which was isolated
as colorless hexagonal crystals and named hondamycin. Hondamycin is mainly
active against phytopathogenic fungi and Trichophyton, but is not active
against any bacteria. The LD50 was 1.43 mg/kg by intraperitoneal route and
greater than 500 mg/kg orally. This strain was recognized to be a variety of
Streptomyces griseochrontogenes and named Streptomyces griseochromogenes
var. albicus.

In a course of screening studies, a colorless hexagonal crystalline antibiotic was
obtained from the culture broth and mycelia of a Streptomyces strain which had been
isolated from a soil sample of Ghiba Prefecture in Japan. The antibiotic is mainly

active against phytopathogenic fungi and Trichophyton, but is not active against
bacteria. We have named it hondamycin. In the present paper, the taxonomy of
the producing strain, the production and the biological activity of the antibiotic
hondamycin are reported.

Taxonomy of St. No. 771

This species belongs to the genus Streptomyces and has the following mycological

characteristics.
It grows at 27°C on various agar media. At first it has no color, then changes to

brownor dark brown, with white aerial mycelium. The aerial mycelium has a closed
spiral form on yeast-starch agar and is straight or forms loop on Bennet's agar.

Spores are spherical to oval about 1.0-4.2x1.2-1.5^. The surface of the spores are
spiny. The strain produces a brown to dark brown soluble pigment in protein-

containing media and therefore is a chromogenic type. This strain is very active in
hydrolysing starch and also coagulates and peptonizes milk. It liquefies gelatin

slightly but does not decompose cellulose. The carbon source utilization of this strain
was investigated by the method of Pridham and Gottlieb (Table 2). St. No. 771

utilizes D-glucose, D-fructose, sucrose, raffinose, D-mannitol, rhamnose, L-inositol, i>-
galactose, maltose, lactose, inulin, salicin, sodium citrate and sodium succinate but

d

oes not utilize D-xylose, sodium acetate and L-arabinose.
In view of the above mentioned properties, St. No. 771 closely resembles St. gri-

seochromogenes3>*>5), and parallel studies were therefore done using cultures of St. No.
771and St. griseochromogenes 2A-327 (KCG 39 from Kaken Chemical Co., Ltd.). The
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Table 1. Morphological and physiological characteristics of St. No. 771
strain and 5/. griseochromogenes 2A-327

M e d iu m S t. N o. 7 7 1 s tr a in S t. g r iseo c h r o m o g en e s 2 A - 3 2 7

N u m e ro u s clo s e d s p ir a ls a s s h o r t S p or o p ho r e s fo r c lo s e d s p ira ls o n y e a s t
b r a n c h e s o f h y p h a e fo r m e d o n y e a st s ta r c h a g a r , th er e a r e n o s p ir a ls , o r
s ta r c h a g a r . o n ly c u rv e d t ip s f o rm e d o n B e n n e t

M o r p h o lo g y
O n B e n n e t a g -a r s h o r t b r a n c h e s a r e

s tra ig h t a n d f e w s p ir a ls .

a g a r .

S p o re s s p h e ric a l o r o v a l a b o u t 1 .0 -

S p o re s a r e sp h e r ic a l o r o v a l a b o u t 1 . 5 u .

1.0-1.2xl.2-1.5 0 .
S u r fa c e o f s p o r e s a re s p in y .

N u tr ie n t a g a r

G : g o o d , s p r e a d in g . G  : m o d e ra t e.

R : y e llo w is h b ro w n . R : c o lo rle s s .

AM : a b u n d a n t, p o w d e r y , w h ite w ith m a r g in n a tu r a l g r a y .

S P  : b r o w n.

A M : m o d er a te , p o w d e ry , w h ite .

S P  : b ro w n.

G : g o o d , s p r ea d in g . G : g o o d , s p r e a d in gl.

B e n n e t a g a r
R : y ello w ish b r o w n .

AM : a b u n d a n t, v e lv et y , s n o w w h ite .

R : y e llo w ish b r o w n .

AM : m o d e ra te, c o tto n y , s n o w w h ite .S P  : b r o w n. S P : fa in t b r o w n .

G : g oo d , h a r d t ex t u r e d . G  : m o d e r a te.

E m e r so n a g a r
R : y ello w is h b r o w n .

AM : a b u n d a n t, v e lv e ty , s n o w w h it e .

R : b r ig h t y e llo w is h b r o w n .

AM : m od e ra t e, c o tto n y w h ite .S P  : d a r k b r o w n. S P : d a r k b r o w n .

S u c r o se - n itr a te

G : m o d e ra te , s p r e a d in g". G : m o d e r a te , s p r e a d in g .

R  : cr e a m. R : lig h t m a ize .

a g a r
A M  : n o n e.

S P : p a le cr e a m .

A M : m od e ra te , v e lv e ty , p e a r l p in k s h e ll.

S P : p e a r l p in k s h e ll.

I n o r g a n ic

G  : m o d e ra te. G : m o d e ra te .

R : p ea r l p in k s h e ll. R : iv o ry b u ff.

s a lt- s ta r c h AM : v e r y sc a n t to m o d er a te , w h ite . AM : m o d e r a te , p e a rl p in k sh e ll .

a g a r S P  : n on e. S P : p e a r l p in k .

S ta r c h h y d r o ly s is : v e r y s tr o n g *. S ta r c h h y d r o ly s is : s tr o n g .

C a - M a la te a g a r

G : g o o d . G : m o d er a te , s p r e a d in g .

R : lig h t iv o r y . R : lig h t iv o r y .

A M : a b u n d a n t , p o w d e ry , lig h t iv o r y AM : m o d e r a te , c ot to n y , c re a m y w h ite .
w h ite.

S P  : n on e. S P  : n o n e.

G : v e ry w e a k . G : v e r y w e a k .

P la in a g a r
R : c o lo r le s s .

A M  : n o n e.

R  : c o lo rle s s.

AM : v er y sc a n t , p o w d e r y , w h ite .S P  : n o n e. VS P  : n o n e.

G : v e r y g o o d , w r in k le d a n d h a r d G : v e ry g o o d , h a rd te x tu r e d .
t ex t u r e d.

T y r o sin e a g a r R  : d a r k b r o w n t o b la c k. R  : c h o co la te b la c k.

A M  : a b u n d a n t, c o tto n y ,v w h ite . A M  : a b u n d a n t, c o tto n y , n e u tra l g r a y .

S P  : s la te. S P  : b r o w n is h b la ck.

(To be continued)
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Table 1 (Continued)
Medium

Egg-albuminagar

Potato agar

Glucose-asparagineagar

Sucrose-nitrate agar St. No. 771 strain
G:weak.R:cream.AM: scant, cottony, white.SP:none.

G:good.R : dark olive bistre.AM: abundant, cottony, light ivorywhite.SP:brown. St. griseochromogenes 2A-327
G:weak.R:colorless.AM: scant, powdery, white.SP:none.

G:good.R : grayish brown.AM: abundant, cottony, light creamywhite.SP : mustard tan.
G:moderate.R : colorless to light maize.AM: moderate, cottony, white.SP:none. G : moderate, spreading.R : light maize.AM:none.SP:none.

G : moderate, flakey surface.
R:white. AM:none.

SP : blue gray tint.

Tyrosine broth

Tryptoneyeast-extractbroth

Bact-nitratebroth

Potato plug

Skim milk

Litmus milkG : moderate, ring formation.

R:olive buff. AM:none. G:ring formation, flocks onbottom. R:lighttan. AM:none. SP:dark brown. G:moderate, flocks onbottom. R:white. AM:none. SP:brown. G:good, flakey surface and colorless and white flocks onthe bottom. R:white. AM:powdery, ivory buff. SP:none. G:moderate, ring formation and white peilets through media. R:olive buff. AM:none. SP:faint brown. G:ring formation and flocks onbottom. R:lighttan. AM:none. SP:dark brown. G:moderate, wrinkled. R:beige gray. AM:cottony, snow white. SP:cocoa brown. G:ring formation. R:whitish brown. SP:dark brown. Coagulation :positive. Peptonization :positive. G:moderate, pellicle surface and white little pellets. R:brownish white. AM:none. SP:faint brown. G:moderate, wrinkled and elevated. R:light mustard tan. AM:none. SP:dark brown. G:ring formation. R:lighttan. SP:dark brown. Coagulation :positive. Peptonization :positive. G:pellicle surface. R:white.

SP : light yellow.

G:good, pellicle surface. R:white tocream. SP:light melon yellow.

(To be continued)
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Table 1 (Continued)

M e d i u m S t . N o .  7 7 1  s t r a in          S t .  g r is e o c h r o m o g e n e s  2 A - 3 2 7

G  :  m o d e r a t e .                   G  :  m o d e r a t e .

G e l a t i n  s t a b

R  :  iv y  g r e e n . R  :  d a r k  o l iv e .

AM  :  s c a n t ,  p o w d e r y ,  w h i t e .        A M  :  l i g h t  o l i v e .

S P  :  i v y  g r e e n .

L iq u e f a c t i o n  :  w e a k .             L i q u e f a c t i o n  :  p o s i t i v e .

C e l l u lo s e
d e c o m p o s i t i o n *

n o  g r o w t h .                 n o  g r o w t h .

* Sucrose-nitrate broth.

Table 2. The utilization of carbon sources of St. No. 771 strain
and St. griseochromogenes 2A-327.

C a rb o n

s o u rc e s

St. N o . 7 7 1

s tr a in

S t.

g r ise oc h r o m og e n es

 2 A - 3 2 7

C a r b o n

so u r c es

S t. N o . 7 7 1

s tra in

S t.

g r is eo c h r o m o g e n e s

 2 A - 3 2 7

D - X y lo s e D - G a la cto s e + +

L - A r a b in o se M a lto s e + +

D - G lu c o s e + + L a c to s e 4- 4 - +

D - F r u c to se + In u lin + + + +

S u c r o s e + + + + S a lic in + + + +

R a ffi n o se + 4 - + + N a - C itr a te + +

D - M a n n ito l + + + + N a - S u c c in a te + 4 -

R h a m n o s e + + N a - A c e ta te

L - In o s itol + 4 - + C on tr o l

++ : good growth, + : growth, ± : poor growth, - : no growth.

Table 3. Comparison of St. No. 771 strain and St. albochromogenes producing orymycin.

S t . N o . 7 7 1 s tr a in S t. a lb oc h r o m og e n es

C u ltu ra l

c h a r a c te ris tics

G : m od e ra te . G : w e a k to m o d er a te .
G lu c o s e -

R : c o lo rle s s to lig h t m a iz e . R  : c r e a m.
a s p a r a g m e

a g a r
A M : m o d e r a te , c o tto n y , w h ite .

S P  : n o n e.

A M : n o n e .
S P  : n o n e.

S u c r o s e -

n itr a te a g a r

G : c r e a m , m od e r a te , s p r e a d in g -. G  : w h ite.

AM : n o n e. AM : s n o w w h ite .

S P : p a le c re a m . S P : f a in t b r o w n .

C a - m a la te

a g -a r

G : g o o d . G : w e a k , r es tr ic ted .

R : lig h t iv o ry . R : c olo r les s o r cr e a m .

AM : a b u n d a n t , p o w d e r y , lig h t A M : s c a n t o r n o n e .

VS P : n o n e .

ivory w h ite .

S P : n o n e .

P o ta t o p lu g A M : c o tto n y , s n o w w h ite . A M  : n o n e.

M ilk C o a g u la tio n : p o s itiv e . C o a g u la tio n : n o n e .

U tiliz a t io n o f

c a r b o n s o u r ce s

R h a m n o s e

N a - C itr a te

N a - S u c c in a te

+

+

+

P r o d u c tio n o f a n tib io t ic s H on d a m y cin O ry m y c in

results of a comparison of morphological and biochemical characteristics are shown in
Tables 1 and 2. St. No. 771 was also compared with a strain of St. albochromogenes
producing orymycin6) and another strain of St. albochromogenes which produced raro-
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Table 4. Comparison of St. No. 771 strain and St. albochromogenes producing raromycin.

S t . N o . 7 7 1 s tr a in S t. a lb oc h ro m og e n es

C u ltu ra l

C a - M a la te G : g o o d . G  : w e a k.

a g a r AM : a b u n d a n t, p o w d e r y . A M : s c a n t, co tto n y .

S u c r o se -

n itra te a g a r

G  : m o d e r a te , s p r e a d in g .R : cream.

A M : n o n e .

S P : p a le c re a m .

G : g o od .

R  : c o lo r le ss to b r o w n.

AM : c o tto n y , a b u n d a n t, w h ite tolig h t g r a y .

S P  : b r o w n t ra c e.

G : m o d e r a te . G : g o o d .

c h a r a c te ris tic s R : p e a r l p in k s h e ll. R : c o lo rle s s to d a r k o liv e g r a y .

S ta r c h ag a r A M : v e r y sc a n t w h ite .

S P : n o n e .

A M  : a b u n d a n t, c o tto n y , w h ite to lig h t d u ll g r a y .

S P : n o n e .

P o ta to a g a r S P : c o c o a b r o w n . S P  : n o n e.

M ilk

G : r in g - fo r m a tio n .

P e p t on iz a tion : s tr o n g .

C o a g u la tio n : p o s itiv e .

G : g o o d , p e llic le s u r fa c e .

P e p to n iz a tio n : tra ce .

C o a g u la tio n : tra c e .

D - X y lo s e +
U tiliza tio n o f  L -A ra b in o s e 4 -

c a rb o n s o u r c e s  N a - C itra te + +

N a - S u c c in a te 4 - +

P r o d u c tio n o f a n t ib io t ic s H on d a m y c in R a r o m y c in

mycin7). Some differences in morphology and the utilization of carbon sources were

s

een. The results of the comparison of these strains are shown in Tables 3 and 4.
From these results, the following differences can be noted between St. No. 771 and

St. griseochromogenes 2A-327.
(1) St. No. 771 strain does not grow with an aerial mycelium and produces pale cream

soluble pigment in the sucrose nitrate agar, whereas St. griseochromogenes 2A-327 forms
a velvety, pearl pink shell aerial mycelium and produces pearl pink shell soluble pigment

in the sucrose nitrate agar.
(2) St. No. 771 strain forms a white aerial mycelium and does not produce soluble

pigment in the inorganic salts starch agar, while St. griseochromogenes 2A-327 forms a

p

earl pink shell aerial mycelium and produces pearl pink soluble pigment in its medium.
(3) St. No. 771 strain forms a cottony white aerial mycelium on glucose-asparagine

agar, whereas St. griseochromogenes 2A-327 does not form an aerial mycelium on this
medium.

(4) St. No. 771 strain produces a blue tint gray soluble pigment in the sucrose nitrate
broth, whereas St. griseochromogenes 2A-327 does not produce a soluble pigment in its

medium.
(5) St. No. 771 strain grows beige gray and forms a cottony snow white aerial my-

celium on the potato plug, whereas St. griseochromogenes 2A-327 grows light mustard tan
and does not form an aerial mycelium on it.

(6) In the utilization of carbon sources St. No. 771 strain utilizes D-fructose, whereas
St. griseochromogenes 2A-327 does not utilize this carbon source.

Although some differences can be seen between St. No. 771 strain and St. griseo-

chromogenes 2A-327, they are similar in many ways. For instance, they are identical

hydrolysis of starch, coagulation and peptonization of milk, liquefaction of gelatin,
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appearance of spores and color of pigment in many media. Considering the simi-
larities, it was concluded that St. No. 771 strain was a variant of St. griseochromogenes.

In many results, St. griseochromogenes resembles St. diastatochromogeness>10\ St.

olivochromogenes9>10), St. flavochromogenes10>n\ St. mirabilislo>ll), and 5/. resistatomyci-
ficus1^. However St. No. 771 strain differs from St. diastatochromogenes in the color

of soluble pigment and in the amount of aerial mycelium observed on sucrose-nitrate
agar and nutrient agar. St. olivochromogenes differs from St. No. 771 strain in the

color of the mycelia on various media and also an abundant white aerial mycelium
formed by St. No. 771 strain as St. olivochromogenes does not form any aerial my-

celium on potato medium. St. flavochromogenes differs from St. No. 771 strain in the
color of growth on various media. St. No. 771 strain forms closed spirals but St.
mirabilis does not and the strains differ in the appearance of their growth on several
media. St. resistatomycificus differs from the St. No. 771 strain in the color of its

aerial mycelium observed on various media. St. resistatomycificus does not peptonize
milk, but St. No. 771 was a rapid peptonizer of milk. Thus St. No. 771 differs from

these strains and is not identical to any of these species. Also it is evident that St.
No. 771 and St. albochromogenes, the orymycin-producing organism, or St. albochro-

mogenes, the raromycin-producing organism, are different species, because of the many
differences in cultural characteristics and utilization of carbon sources (Tables 3 and 4).

Production

Conditions for producing hondamycin were studied in shake culture using 1 % of
glucose, glycerol, starch, dextrin, sucrose, molasses or lactose as the carbon sources,

with soybean meal 0.5%, peptone 0.5%, NaCl 0.5%, K2HPO40.2% and CaCO30.2%

a

s a basal medium. Activity against Piricularia oryzae was highest, when starch,
molasses and dextrine were used.

Suitable nitrogen sources for the production of the antibiotic were studied using
1 % soybean meal, meat extract, Pro flo (cotton sead flour), Pharmamedia (cotton sead

protein), peptone, yeast and corn steep liquor using starch 0.5 %, molasses 0.5 %, NaCl

0.5%, K2HPO4 0.2% and CaCO3 0.2% for a basal medium. Activity against Piri-

c

ularia oryzae was greatest with 1 % soybean meal or peptone.

Hondamycin was produced in both the broth and mycelium, but was easier to

purify from the mycelium. The most effective conditions for promoting growth were

a

lso found to be favourable for producing the antibiotic, and 0.5% of soybean meal

and 0.5 % of peptone as the nitrogen source provided the best results.

Using a jar fermenter, the following medium was found to be the most suitable :

dextrine 1 %, soybean meal 0.5 %, peptone 0.5 %, K2HPO, 0.2 %, NaCl 0.5 % and CaCO3

0.2%, and pH 7.0 after sterilization. In order to produce a great amount of mycelia

in submerged culture, a temperature of 27-29°C was used. The inoculum was pre-

p

ared by incubating for 60 hours at 27°C on a reciprocal shaker. Contents of 2 flasks

(200 ml) were pooled inoculated into 10 liters of the same medium in a 30-liter stain-

less steel jar fermenter. After about 90 hours, production of hondamycin reached a

maximumand its pH was 7.8.
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Biological Properties

The antimicrobial activity of hondamycin was studied by the agar streak dilution
method using nutrient agar medium for the bacteria, Czapek's agar medium for the
fungi, and malt agar medium for the yeasts, glycerine Czapek's agar medium for the

mycobacterium and potato agar medium for the phytopathogenic fungi. Antibiotic
dilutions were made in acetone and added to the medium in a 1 % final concentration.

Minimal concentration at which complete inhibition was observed against a series of
organisms is shown in Table 5. It was evident that hondamycin is inactive against

Table5. Antimicrobial spectrum of hondamycin.

T e s t  o r g a n i s m s  M i n i m u m i n h i b i t o r y c o n c e n t r a t i o n ( m c g / m l )
T e s t  o r g a n i s m s

M i n i m u m
in h i b i t o r y

c o n c e n t r a t i o n
( m c g /m l )

B a c i ll u s  s u b t i l is  P C I  2 1 9         > 1 0 0 A s p e r g i l lu s  n ig e r 0 . 1

B a c i ll u s a n t h r a c i s  > 1 0 0

B a c i ll u s a g r i  > 1 0 0

S t a p h y l o c o c c u s a u r e u s 2 0 9 P  > 1 0 0

S t a p h y l o c o c c u s  a u r e u s  T e r a j im a  > 1 0 0

M ic r o c o c c u s fl a v u s  I  > 1 0 Q

S a r c i n a l u t e a P C I l O O I E s c h e r i c h i a c o l i  > 1 0 0 > 1 0 0
S a l m o n e l l a t y p h i 6 3 T 3  I  > 1 0 0 s a l m o n e l l a p u l l o r u m 3 H - 2  |  > 1 0 G

S a l m o n e l l a e n t e r it i d i s  j  > 1 0 0

S h i g e l l a  j i e x n e r i  N I H J B 5 5 c o r y n e b a c t e r i u m  x e r o s i s  > 1 0 0 > 1 0 0

P r ot e u s  vu l g a r is K l e bs i e l l a p n e um o n i a ep s e u d om o n a s a e r ug i n o s a > 1 0 Q >1 0 0 > 1 0 0

Saccharomyces sakesaccharomyces cerevisiaecandida albicansTrichophyton asteroidesTrichophyton pomphTrichophyton beigeliiTrichophyton gypseumTrichophyton rubrumTrichophyton interdigitableTrichoph y t o n  f u j i i

Trich ophyton ment agrophytesx anthomonas o ryzaexanth omonas ci t r i

P i r i c u la r ia  o r y z a e B o tr y t is  c i ne r e a

> 1 0 0

> 1 0 0

> 1 0 0

1

0 . 0 1

> 1 0 0

1

0 . 1

0 . 1

0 . 5

0 . 5

> 1 0 0

> 1 0 0

0 . 1

1

P s e u d o m o n a s  a u r e o f a c i e n s        >  1 0 0 A lt e r n a r ia  c i t r i 0 . 0 1

Pseudomonas  fl u o r e s c e n s        >  1 0 0 A lt e r n a r ia  k i k u c h ia n a 0 . 5

0 . 5

0 . 1

> 1 0 0

0 . 0 1

Pseudomonas tabaciMycobacterium tuberculosis 607Mycobacterium phleipenicillium chrysogenum Q 176Aspergillus oryzae >100>100>1 0 0 0 .  1 > 1 0 0
G l o m e r e l la  c in g u l a t a  G - 2 4

G l o m e r e l la  c in g u l a t a  G - 3 4

P h y t o p h t h o r a  c i t o p h t h o r a

C e r o c o s p o r a  b e ti c o la

Fig. 1. Microscopic photograph of
St. No. 771 strain.

Fig. 2. Electron microscopic photograph
of St. No. 771 strain.
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Gram positive and negative bacteria, Mycohacterium tuberculosis 607, M. phlei and also

against yeasts. On the other hand, the antibiotic is active against a wide range of

fungi, especially Trichophyton. The phytopathogenic fungi were also sensitive to
hondamycin.

Acute toxicity of hondamycin was determined with mice weighing 19-^20 g. The
LD60 for DDmice was found to be 1.43 mg/kg intraperitoneally. Administered orally,

mice tolerated 500 mg/kg of the antibiotic without any toxic sign for 14 days.
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