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A Streptomyces species, originally designated as No. 751, isolated from soil,
was carefully studied from the standpoint of its morphological, physiological,
and cultural characteristics. Because it produces soluble, deep purplish-red
pigment in mixed culture with various microorganisms, but does not produce
such pigment when cultivated independently, it is proposed as a new species
and is designated Streptomyces propurpuratus nov. sp. Shinobu et Kanda.
The type strain is designated as OEU No. 751. It is not difficult to imagine
that, in nature, a product of metabolism of a microorganism might be changed
by the effect of a product of metabolism of another microorganism, whether
the reactions are chemical or enzymatic. The authors believe that such pheno-
menaoccur not only with regard to pigment formation, but also with regard to
production of antibiotics. An example of such a phenomenon is reported herein.

Several strains of a streptomycete (originally designated as No. 751) were isolated

from soil samples collected at Koyadera, Itami City, Hyogo Prefecture, July 1966* ;

Shinge-cho, Sennan-gun, Osaka Prefecture, Oct. 1967** ; Kuala Lumpur, Oct. 1968\

and Takebe-cho, Okayama Prefecture, Jan. 1969***, and Satsukiyama, Ikeda City,
Osaka Prefecture, Mar. 1969***.

Because strains of streptomycete No. 751 have been isolated from soils geographi-
cally dispersed, the authors believe that this organism is of broad distribution and not
uncommon. This organism, which we propose to name Streptomyces propurpuratus

nov. sp. Shinobu et Kanda (type strain OEU 751), has not been reported previously,
because it and other microorganism were associated with one another in such a way
that it could not be separated with ease as pure cultures from the other members of
the association. Also, strains of streptomycete No. 751 produce such a faint soluble

purplish-red pigment under ordinary condition that this characteristic did not attract
our attention. We successfully isolated strains of streptomycete No. 751 in pure culture
by using a mixer with 9,500~10,000 rotations per minute.

The strains of streptomycete No. 751 produce soluble, purplish-red pigment in
mixed culture with other microorganisms. The pigment is characteristically very

å * Tomoko Ishiyama, **Terumi Okuda and ***Kenji Matsuda (Biological Laboratory, Ikeda Branch,
Osaka Kyoiku University) isolated these strains.
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Fig. 1. Aerial mycelium of Streptomyces
propurpuratus nov. sp.

A. Glycerol starch B. AmmoniumCzapek
glutamate agar agar

(10-day culture) (10-day culture)

intense. Moreover, strains of this species in-

hibit the growth of Micrococcus flavus, Asper-
gillus sp., Piricularia oryzae, etc.

Production, isolation, purification, and cha-
racterization of the antibiotics of a strain of
streptomycete No. 751 will be reported in an-
other paper.

Taxonomy*

I. Morphological Characteristics

1. Macrocolony : Chrysanthemumpattern
on glycerol starch glutamate agar (Fig. 2, A).

2. Electron microscopy of conidium : Spiny
type on ammoniumCzapek agar (Fig. 2, B, a,
b,c).

Fig. 2. Morphology of Streptomyces propurpuratus
B. Electron-microphotographs

/i. lViacrocoiony on giyceroi Siarcn a. Conidiuirfformation b. Conidiophore c. Spiral on amm<
gllltamate agar(20-day culture) on ammonium onammoniumCzapek agar (12-

Czapek agar (12-day Czapek agar culture) x 5, 000
culture) x 20, 000 (12-day culture)

x10,000

onium.
day

a. Conidium formation on
ammonium Czapek agar

(8-day culture ; impres-
sion method)

C. Microphotographs
b. Aerial mycelium c. Aerial mycelium

on glycerol
starch glutamate

agar (15-day
culture; impres-
sion method)

on Shinobu's
tyrosine agar

(15-day culture;
impression

method

d. Aerial mycelium on
ammoniumCzapek agar

(15-day culture)

* Shinobu's descriptive method was used.
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3. Light-microscopy : On glycerol starch glutamate agar, there were abundant

aerial mycelia but few conidia(Fig. 1, A; Fig. 2, G, b). Glucose asparagine agar allowed

only sparse development of aerial mycelium and no conidia were observed. Ammo-

nium Gzapek agar was most suitable for the light-microscopic observations, although

the aerial mycelia were sparse.

The following data were obtained from observations of cultures growing on

ammonium Gzapek agar(Fig. 1, B ; Fig.2, G, a, d). Observations were made after 8~

15 days incubation at 30°G.

(1) Aerial mycelium : Straight^-flexuous ; 0.6^0.7ju in width.
(2) Spiral: Many; conidia masses rare; 1^2 volutions, sometimes 3 volutions;

often hook- or loop-like spirals ; most spirals sinistrorse.

(No spiral on Gzapek agar.)

(3) Gonidium : Spherical~oval; ca. 0.6ju in width; 0.6~0.8/z in length.

(4) Substrate mycelium : Flexuous ; no fragmentation or segmentation ; 0.4-0.5ju

in width.
II. Physiological Characteristics

1. Tyrosinase reaction : Negative.
2. Nitrite production: Negative : rarely positive; weak.

3. Diastase reaction (iodine test) : Glear zone ; 14-16mm with cultures incubated

on glycerol starch glutamate agar for 10 days at 30°C; 10~12mm with cultures in-

cubated on starch agar for 10 days (Growth : Trace on Waksman's starch agar).

4. Garbon utilization (Basal agar: Gzapek solution with sucrose omitted): d-
galactose, trehalose, and L-inositol were utilized ; D-xylose, L-rhamnose, D-fructose,

sucrose, lactose, and raffinose were not utilized ; utilization of D-mannitol was doubtful.

III. Cultural Characteristics

The cultural characteristics of streptomycete No. 751 are shown in Table 1.

Table 1. Cultural characteristics of Streptomycete No. 751.

G row th *) A e r i a l m y celiu m 2)
 C olor of th e

s u b s t r a t e m ycelium

S olu ble
p ig m en t

1. A m m on iu m
C za pe k ag ar

2. G ly cerol
C zapek ag ar

3. G lu cose

P oor ; th in P oor ; w hite P ale bu ff- pale du ll
y ellow oran ge
B u ff~ pale du ll y ellow
oran ge
P ale bu ff~ p ale du ll

N on e

G ood- m od erate M od erate ; w hite N on e

M od era te-- poor ; P oor~ tra ce ; w h ite N on e

asparag m e a ga r th in
P oor ; w h ite- y ellow ish

y ellow oran g e
N on e

N on e

4. C alciu m M oderate~ poor

P oor~ trace

P ale bu ff - p ale du ll
m ala te ag ar wh i t e ~ br o w n i s h w h ite y ellow orang e~ pa le

brow n

5. S tarch ag ar
(W a k sm a n 's A )

6. U rea g ly cerol

a p*a r

T race~ n one ; if an y ,

w h ite
N on e~ trace ; if an y ,
w h ite

P ale bu ff

M oderate- poor C olorless~ pale du ll

y ellow

N on e

s

7. T y rosin e a ga r(S hin obu 's)

M oderate- g ood M oderate- g ood ; w h ite P ale bu ff- p ale du ll

y ellow orang e

N on e

8. G ly cerol sta rch g lu tam ate ag ar G ood G ood ; w h ite P ale bu ff̂ p ale b row n N one

1) Growth of the colony and its nature.
2) Growth and nature of the aerial mycelium and its color.
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T able 2. T he differences of characteristics betw een som e strains and N o. 751.

Kr as sil ni kov (1 957 ) B ergey (1957) W aksman (1961)  N o. 751

   A erial m ycelium :

Spiral

   little tendency to

5.  Synthetic

alboflavus agar

lA erial m ycelium  :trace; white

Potato

M ilk

Spiral   & r �"' form ing-spirals;      in broom -shaped      bodies of fascicles

������������

On IGrowscellulose satisfactorilycellulose I celMose Good growth oncellulose

Potato

Good grow th Cellulase reaction :

negative(no grow th)

Aerial mycelium : Aerial myceliumpoorly developed good; white

S . albus Glucoseasparagineagar   Gray aerial myceliumbecoming brownish Aerial myceliumgray, becom ingbrownish
A erial m ycelium :

poor~ trace: w hite

Ca-malateagar Aerial mycelium : abundant, all over surface, palemouse gray

(Waksman1919) potato Growth : abundant, much wrinkled, cream-colored,with a faint greenish tinge developing in 15 days.color of plug : purplish with age  Growth : good.substrate mycelium:pale buff~dullyellow orange.

Soluble pigm ent :

none

M ilk    Coagulation : none Coagulation : strong

Spiny

IV. Comparison of the Strain of Streptomycete No. 751
with other Streptomycetes

In order to compare the characteristics of No. 751 with those of other Streptomyces
species described so far, the cultures were grown on additional media to study their

morphological and cultural characteristics : Czapek agar, potato peptone glycerol agar,
bouillon agar, glucose bouillon agar, glycerol bouillon agar, glucose broth, peptone
water, potato plug, carrot plug, egg, milk, etc. Moreover, milky, gelatinase, and
cellulase reactions were carried out for comparative purposes.

No. 751 belongs to the 'Albus series'2>3>4'13), based on our interpretation of the
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Table 3. Soluble, purplish-red pigment
formation in mixed cultures

Medium : Glycerol starch glutamate agar

Table 5. Soluble, purplish-red pigment formation in
mixed cultures on various synthetic media

M i x e d  c u l t u r e s w ith N o. 7 5 1
P ig m e n t
fo r m a tio n

Streptomyces a lb u s ( IF O 3 4 1 8 ) +

S . a lb u s (IF O 3 1 9 5 ) +

S. g r iseu s ( O E U N o . 2 4 ) +

S. g r is e u s (R IM D Y - 4 1 ) +

M y c o ba c ter iu m tu be r cu los is

E s ch er ic h ia co li 4 -

B a c illu s su b tilis -f

C a n d id a a lb ica n s

P ig m e n t fo rm a tio n

No .  7 5 1+ b *  N o . 7 5 1 + d * N o . 7 5 1+f*

Ammonium C z a p e k a g a r

G ly ce r o l C za p e k a g a r + +

G lu c o s e a s p a r a ed n e a g a r + +

Calcium m a la te a g a r

Starch a g a r (W a k sm a n 's A )

U r e a g ly c e ro l a g a r

T y r o sin e a g a r (S h in o b u 's ) + +

G ly c e r ol s ta r c h g lu t a m a te

a g -a r
+ +

Table 4. Soluble, purplish-red pigment
formation in mixed cultures

Medium : Potato peptone glycerol agar
M i x e d  c u l t u r e s  w ith  N o .  7 5 1 P ig m e n t

fo rm a tio n

M y c .  tu be r c u lo sis
E s ch .  c oli -f
B a c.  su btilis +
C a n .  a lbic a n s

S ta p hy lo co cc u s  a u r eu s

b +
d +

b : Bacteria-like microorganism growing with. No.751
d : Yeast-like microorganism growing with No. 751
f : Sterile type of No.751

Table 6. Soluble, purplish-red pigment formation in
mixed cultures on various synthetic media

(Other species of Streptomyces+b, d)
P ig m e n t  fo r m a tio n

5. alboflavuss. candidus + t) *s. albus  S. alboflavuss. candidus + d *5. albus

C z a p e k a g a r

Ammonium C z a p e k a g a r

G ly ce r o l C za p e k a g a r

G lu c o s e a s p a r a g in e a g a r

U r e a g ly c e r ol a g a r

G ly c e r o l s ta r c h g lu ta m a te

a g a r

b

: Bacteria-like microorganism, growing
with No.751

d: Yeast-like microorganism, growing
with No.751

results of these studies. Unfortunately there are so many species which resemble No.

751 that it is difficult to compare characteristics. Nevertheless the species which

appear to closely resemble No. 751 are :

(1) Streptomyces spheroidesll\ (2) S. No. 1605> (Kuroya et al 1958),

(3) S. mitdkaensisx\ (4) S. sioyaensis (H-690)7>, (5) S. flocculus2:>13>,

(6) S. alboflavus2>*>13\ (7) S. candidus2>*>n>1S), (8) S. albus2>3>*>12>13K

As the former four are different from No. 751 in many points of the cultural
characteristics, No. 751 is one species and the former four are another.

We can find no morphological descriptions of S. flocculus, and the physiological
and cultural descriptions of it are too brief to compare the characteristics of 5.

flocculus with those of No. 751.
The differences of the characteristics between S. alboflavus, S. candidus, S. albus,

and No. 751 are as follows (Table 2): The most distinct characteristic of No. 751 is
that it produces a soluble, deep purplish-red pigment when it is cultivated on some

media conjointly with certain microorganisms. The results of our studies on this
phenomenon are given in Tables 3, 4, 5 and 6. S. alboflavus, S. candidus, and S. albus
have no such characteristics. Therefore, we propose Streptomyces propurpuratus is a
newspecies because of its production of the soluble, deep purplish-red pigment con-

jointly with other microorganisms.
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The species epithet is derived from Greek prefix (pro-, in front of propurpuratus,
prior to ; Latin adj. purpuratus, provided with purple ; M. L. adj. prior to providing
with purple).
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