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S TREPTOMYCES E-753
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In the course of our search for new anti-
biotics, a new antibacterial substance was

found in fermented broth of a Streptomyces
species indexed E-753 in our culture collec-

tion. Streptomyces E-753 was isolated from
a soil sample of Sonoda, Osaka Prefecture,
in 1963. Some properties of this organism
on various agar media are summarized in

Table 1. Detailed morphological studies on
the organism which wil be published else-
where established that it was a new strain
designated Streptomyces amagasakensis nov.
sp.X)

In V-medium (corn starch 10g, glycerol

5g, soybean meal 10g, corn steep liquor
5g, NaCl 3g, CaCO3 3.5g in one liter of
water), the strain produced a green anti-
bacterial substance. After purification, this
was characterized as a new antibiotic, and

named "Matchamycin" (matcha means green
tea in Japanese). When the crude antibiotic
was chromatographed on silicic acid, inactive

substances were eluted by various organic
solvents such as petroleum ether, benzol,
acetone, chloroform, and ethyl acetate,
whereas matchamycin remained on the co-

l

umn, and was finally eluted with methanol.
The physicochemical properties of matcha-

mycin are summarized in Table 2. It has
green color and copper was detected in its
emission spectrum with a quartz spectro-
meter (9F-60, Shimadzu). The presence of

copper in its molecule was further confirmed
by elemental analysis. Matchamycin shows

an absorption maximum at 320 mju (Fig. 1),
and its infrared spectrum is shown in Fig. 2.
Color and biological activity of matchamycin
change with pH as shown in Table 2 and

Fig. 3. It has rather stronger antibacterial

T ab le 1 . Iden tifi cation of S trep tom y ces E -753

  *M ediu m
V eg etative m y celiu m A erial m y celiu m (spira l) S olu ble

G row th      C olor G row th    C olor of sp ore
Form of
sp oru lation

p ig m ent

1

2

m oderate

m oderate

liquefaction in 30 d ay s

pale y ellow m od erate yellowish w hite (w h ite)

3 abu n da nt pa le y ellow g ood p in k ish g ray (w h ite) lich en ous

4 ab un da nt pa le y ellow (brow n) p oor
(m od erate)

ab u nd an t

p in k ish g ray (w h ite)

5 ab un d ant grayish yellow g reen pu rplish gr ay velv ety

6 ab un d ant d u l l yellow oran g e ab u n dan t brownish w h ite in circu m feren ce v elv ety

7 ab un da nt d ull yellow ab u n dan t w h ite velv ety

8 g ood g ray (y ellow ish g reen ish g ray )

g r a y i s h w h ite

ab u n dan t pu rplish g ray pow d ery

9 g ood p oor

Observations were carried out after 7 days and 14 days.

*

Media ; (1) gelatin medium: meat extract 0.3, peptone 0.3, NaCl 0.1, gelatin 30%.
(2) glucose-asparagine agar : glucose 1.0, K2HPO412H2O 0.05, asparagine 0.05, agar 2.0%.
(3) nutrient agar : peptone 0.5, meat extract 0.5, NaCl 0.2, agar 2.0%.
(4) nutrient-glucose agar : (3) +glucose 1.0%.
(5) starch agar : potato-soluble-starch 1.0, K2HPO4 0.03, MgSO4 0.1, NaCl 0.05, NaNO3 0.1, agar 2.0%.
(6) yeast-extract agar : yeast extract 1.0, glucose 1.0, agar 2.0%.
(7) milk medium : skim milk powder 10.0, B.T.B. solution 0.2%.
(8) Czapek agar :NaNO3 0.2, K2HPO4 0.05, MgSO4 0.05, KC1 0.05, FeSO4 0.001, sucrose 3.0, agar 2.0%.
(9) tyrosine agar : glucose 1.0, tyrosine 0.1, (NH4)2SO4 0.05, K2HPO4 0.05, agar 2.0%.

* Present address; Department of Food Science and Technology, Kyoto University, Kyoto, Japan.
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activity on Bacillus subtilis PCI-219
atpH6.0than at 7.0 or 8.0when

tested by a pulp-disc method using
10mm discs (Fig. 3). The anti-
bacterial spectrum of matchamycin
tested by an agar-streak-dilution

method is shown in Table 3.
In order to confirm that matcha-

mycin is a new substance, it was
compared with phleomycins2'3j4) and

bleomycin5'6), the only other exam-
ples of copper-containing antibio-
tics. Both of these are ninhydrin-
positive, whereas matchamycin is
ninhydrin-negative. Since even the

hydrolysate of matchamycin is ninhy-
drin-negative, the antibiotic seems
not to contain any amino acids. In
addition the infrared and ultraviolet
absorption spectra of matchamycin

show that it is different from phleo-
mycins and bleomycin.
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Table 2. Physicochemical properties of matchamycin
(1 ) C o lo r g r e e n

(2 ) m . p . 1 5 0 - 1 5 6 -C (g r e e n t o b r ow n )

(3 ) E le m e n t a l Anal, found : C 5 2 .8 2, H 2. 7 5,
a n a ly sis

( 4 ) O p t ic a l

0 21.72, N 9. 1 2, C u 1 3. 5 9 %
C a lc d. fo r C aoH ioO gN oC u : C 5 2 .8 0 ,

H 2.86, 0 21.12, N 9. 2 4, C u 1 3 .8 6 %

[a l l5 + 3 3 -ｧ 12 -

r o ta t io n

(5 ) N in h y d r in

r e a c tio n

(c 0 .1, d im et h y ls u lfo x id e )

n eg a t iv e

(6 ) C o lo r a c id        a lk a li
c h a n g e

7 fa in t g re e n   >- n o c h a n g e

g re e n ( m at c h a m yc i n )  ac id kd a r k b r o w n >- f a in t g r ee n

a lk a li

Fig. 1. Ultraviolet absorption spectrum
of matchamycin.
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Fig. 2. Infrared spectrum of matchamycin (KBr).
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Table 3. Minimal inhibitory concentration of matchamycin

T e s t o rg a n is m s
C o n c e n tr a tion

(m c g /m l) T e st o r g a n is m s
C o n ce n tr a tio n

( m c g /m l)

S h ig ella d y se n te r ia e 5 0 S a r c in a lu tea 5 0

S h ig ella p a r a dy se n te r ia e, O h a r a 5 0 D ip lo c oc c u s p n eu m on ia e I 2 0

S a lm o n ella p a ra ty p h i A 5 0 I- V 2 0

Escherichia coli, U m e z a w a 5 0 //      //     II 2 0

P se u d o m o n a s a e r u g in o sa 5 0 Ill 2 0

Klebsiella p n eu m o n ia e 5 0 S tr ep to c oc cu s h em o ly ticu s , D E . 5 0

B a cillu s s u b tilis, P C I- 2 1 9 5 0 , H A . 5 0

B a c illu s a n th r a c is 1 0 Corynebacterium d ip h th e r ia e , S . 2 0

S ta p hy loc o cc u s a u r e u s , 2 0 9 P 5 0 , T . 5 0
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Fig. 3. Dose response curve of matchamycin
(pulp disc method).
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