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Blasticidin A (C61~5aH99~101Oa8N £Ca, m. p. 165.5~166.5°C, Amax 246 m/x and
298mju in 50 % methanol, W? -31° in pyridine) was isolated in crystal form
as calcium-chelated compound. The antibiotic shows activity against a variety
of microorganisms with relatively less toxicity to mice orally. It seems to
have some relationship to polyene macrolide antibiotics, but has marked
differences in its properties. The isolation, purification and physicochemical
properties of the antibiotic are described.

Blasticidins A, B and C were found by Fukunaga and others in 19551} in the
culture nitrate of the Streptomyces griseochromogenes 2A-327. Taxonomic studies of

the strain were reported in a previous paperx). Their physical and chemical properties,
were not reported in detail, because they could not be isolated in pure form.

Subsequently, blasticidin S was differentiated from blasticidins A, B and G and

i

solated in pure form from the culture nitrate of the same strain in 19582).
Recently, when S. griseochromogenes was cultured in a medium containing calcium

carbonate, accumulation of blasticidin A in the mycelium was observed. The
antibiotic was extracted from the mycelium with methanol, and purified to the

crystalline state as a calcium-chelated compound.
Blasticidin A shows activity against fungi, yeast and some bacteria at low con-

centrations in vitro. Production, isolation, purification procedures, and properties

are reported in this paper.
Assay Method of Blasticidin A

A cylinder plate method was used for bioassay of blasticidin A with Piricularia
oryzae as the test organism. The medium contained 0.2% yeast extract, 1.0% sucrose
and1.5% agar (pH 5.2).

A methanolic solution of the antibiotic was diluted with an equal volume of

phosphate buffer at pH 8 for bioassay. Inhibition zone diameters were measured

after incubation at 27°C for 42 hours.
A linear relation between the logarithm of the antibiotic concentration and

i

nhibition zone diameters was found for concentrations of 2~5 mcg/ml.

Production of Blasticidin A
The original strain of 2A-327 was compared in two different media with the

strain improved for blasticidin S production. They were inoculated into a 500-ml flask

containing 100ml of medium consisting of 3.0% sucrose, 1.5% soybean meal, 0.4%

CaCO3 and 0.1 % K2HPO4, pH being adjusted to 7.2 (Medium A). The flasks were
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Table 1. P rod uc tion of blasticid in s A an d S (m cg /m l)

2 A -327 Im proved strain

 fi ltra te  m y celiu m

B la. A B la . S B la. A B la . S

fi ltra te       m y celiu m

Bl a. A Bl a . S  B la. A B la . S

M e d i u m A M e d i u m B  2 . 4 ｧ  2 0 2 2 0  2 9 4 ~ 3 7 0 5 2 ~68  +ｧ 110540 80- 1244.8

incubated at 27~28°C on a shaker rotating at 200 r.p.m. for 97 hours.

Conditions developed for blasticidin S production were also tested. The medium

consisted of 5% sucrose, 5% soybean meal and 0.1% NaCl, pH being adjusted to

6.5 (Medium B). The flasks were incubated as above at 30°C for 72 hours. The

original strain 2A-327 and calcium containing medium were most suitable for

p

roduction of blasticidin A as shown in Table 1.

When strain 2A-327 was inoculated in Medium A, mycelium weight reached a
maximum after 130 hours of fermentation, at this time the pH was 7.5^7.8. Maximum

activity was observed when the broth reached pH about 8.1 after 160 hours
fermentation. At this time the antibiotic content had increased to 3% of the dry

weight of mycelium. The progress of the fermentation of blasticidin A is shown in
Fig.1.

Production of the blasticidin A in jar fermentors was carried out using Medium
A. Fifteen litre of medium was sterilized at 120°C for 20 minutes in a stainless steel

fermentorof 30-liter volume. Each jar was inoculated with 2% of a broth precul-
tured for 48 hours by shaking in Medium A at 27°C. Air was supplied at a rate

of approximately 1/1 volume of broth per minute with agitation of 400r.p.m. at
27-28°C.

Chart 1. Extraction and purification of blasticidin AFig. 1. Fermentation of
blasticidin A.
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Filtrate
Mycelium

extracted with hot MeOH (5 litersX3)
MeOH (15 liters)

MeOH removed in vacuo
extracted with BuOH (5 liters)

Water layer
BuOH layer

coned, in vacuo (200 ml)

cooled
Precipitate 31g (yield 69%)

dissolved in hot MeOH (15 liters)
stood at 30°C for 5~7 days

C

rystalline powder 9.2 g m.p. 165-167°C (yield 41%)

recrystallization from hot MeOH
Crystals 7.3g (yield 33%) m.p. 165.5~166.5°C
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Isolation and Purification of Blasticidin A
After fermentation was completed, 12 liters of the culture broth was filtered to

collect the mycelium. Roughly 97-98% of the total activity was found in the
mycelium cake.

The antibiotic was extracted from the mycelium cake with 5 liters portions of
hot methanol at 60°C. The methanol extract was concentrated under reduced pressure
to an aqueous slurry. The slurry was extracted with 5 liters of butanol. The
butanol extract was concentrated in vacuo to about 200ml and the solution was

allowed to stand at 4°C. Thirty one g of active amorphous precipitate were obtained
(yield 69%). The precipitate was filtered off, washed with a small volume of cold

methanol, and then dissolved in hot methanol at a concentration of 1,000-2,000
mcg/rnl. The methanol solution was kept in the dark at 30°C after 5-7 days, 9.29g
à"of colorless crystalline blasticidin A was obtained (yield 41 %). Recrystallization from
hot methanol yielded 7.3g of pure blasticidin A as colorless micro needles for an

overall yield of 33% of the original potency. Extraction and purification of blasti-

c

idin A are shown in Chart 1. ;

Physical and Chemical Properties of Blasticidin A
Blasticidin A is a colorless micro-needle crystal, melting at 165.5-166.5°C. The

antibiotic is stable at I00°C at pH 2.0-7.0, but unstable on the alkaline side. The
stability of blasticidin A against ultraviolet irradiation in methanol was examined

with the results shown in the Table 2.
Blasticidin A is easily soluble in dimethyl sulfoxide ; soluble in methanol, 80%

aqueous ethanol, wet butanol, methylcellosolve, dimethylformamide, pyridine, acetic
acid and alkaline water ; slightly soluble in ethanol, butanol and water ; insoluble in

acetone, ethylacetate, benzene, chloroform, ether and carbon tetrachloride.
Blasticidin A shows positive Ehrlich, Liebermann-Burchard, Carr-Price, ferric

chloride, Lemieux and cone. H2SO4 (reddish brown) reactions, and negative reactions

ninhydrin, carbylamine, mustard oil,

.Simon, sodium nitroprusside, Fehling,
Millon, and citric acid-aceticanhydride

(test for tertiary amines) tests.
Optical rotation of the blasticidin A

^vas |>]!>4 -31° (c 0.9, pyridine). Molecular

weight of blasticidin A estimated by the

titration equivalent using 80 % methylcello-

Table 2. Stability of blasticidin A
(in methanol)

Fig. 2. U.V. Spectra of blasticidin A.

U l t r a v io l e t      A c t i v i t y  r e m a i n in g

h o u r s B l a s t i c i d i n  A   T r ic h o m y c i n

0 1 0 0 1 0 0

4 4 6 0 - 7 0  // 1 0 ~ 2 0  //

7 0 5 0 - 6 0  // 2 ~ 5  //

O. D.
0.6

0.5

0.4

0.3

0.2

o./ I-

å MeOH+H0 (\-\)

- MeOH*o.oiNHCI (I'l)

MeOH*0.01N NaOH (I !)

220 260 300 3 40 mjJ
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solve as solvent was 1,120, and pKmcs was 3.7. Elemental analysis of blasticidin A

gave values of C 54.92, H 8.82, O 32.54, N 1.24 and Ca 1.89. Atomic absorption

spectrometry analysis for calcium gave a value of 1.84. From these data an empirical

formula of C51~52H99^101O23N |Ca can be proposed. The ultraviolet absorption spectrum

is shown in Fig. 2, with absorption maxima at 246 m/j, (E{{?m 113) and 298 m/z (E\^m 60) in

50 % aqueous methanol, 236 mju (E}?m 81) and 314 mju (E}?m 61) in acidic aqueous methanol

(MeOH 1 :0.01n HC1 1). Inbasic aqueous methanol the same spectrum as in neutral

aqueous methanol is observed. The infrared absorption spectrum of blasticidin A is

shown in Fig. 3.

Fig. 3. I.R. Spectra of blasticidin A (KBr).

3000 2200 1700 1300 1050 850 cm-l

Preparation and Properties of Calcium-Free Blasticidin A

As mentioned above blasticidin A was isolated as a calcium chelate. When calcium
was removed the antibiotic could not be crystallized, and turned slightly reddish

colored. The chelated blasticidin A was dissolved in water-saturated butanol and was
wellmixed with 1 n sulfuric acid. The butanol layer was washed with distilled water
and concentrated in vcccuo to give a slightly reddish powder. This material was

chromatographed on nitric acid-washed crystalline cellulose (Avicel) from water-
saturated butanol. The active eluate was concentrated in vacuo to yield the antibiotic
free of calcium. The infrared absorption spectrum of calcium-free blasticidin A is
shown in Fig. 4. The band at 1600cm"1 observed in the calcium chelate had

d

isappeared, and new bands are found at 1570 and 1650cm"1.

The calcium-free blasticidin A can be reconverted to calcium-containing material

by the addition of calcium chloride to a methanolic solution of the antibiotic. The

product gives the same infrared spectrum as the original.

The ultraviolet absorption spec-
trum of calcium-free blasticidin A
in methanol shows peaks at 235 and

308m//, while the rechelated com-
pound gave the same spectrum as
the original.

The biological activity of cal-
cium-free blasticidin A is about half

the activity of the original antibiotic,

F

ig. 4. I.R. Spectrum of Ca-free

blasticidin A (KBr).

850 COT'
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p

robably due to the unstability of the calcium-free material.

Biological Properties of Blasticidin A

Biological activities of blasticidin A were examined by the agar streak dilution

method. The results are shown in Tables 3 and 4. Blasticidin A inhibits a variety

of microorganisms. Among fungi, Alternaria, Botrytis, Corticium, Gloeosporium,

Glomerella, Macrosporium, Ophiobolus, Penicillium and Piricularia are sensitive to

blasticidin A at low concentration. Some strains of Candida and Rodotorula are also

sensitive to blasticidin A. The antibiotic is also active against specific bacteria e.g.

Bacillus subtilis, Corynebacterium xerosis, Pseudomonas solanacearam, Proteus vulgaris,

Shigella sonnei and Staphylococcus aureus at low concentration.

Blasticidin A was suspended in sterilized water containing 0.25 % carboxymethyl

cellulose and the suspension was given to mice intraperitoneally or orally to determine

its toxicity. The LD50 was 26 mg/kg intraperitoneally and 800-1,000 mg/kg orally.

Table 3. Antifungal spectrum of blasticidin A Table 4. Antibacterial spectrum of blasticidin A
T e s t  o r g a n i s m

M . I. C .

m c g /m l

Alternaria  k i k u c h i a n a  I A M  5 0 0 5 0 . 3 9

A s p e r g i l lu s  o r y z a e > 1 0 0

B o t r y t i s  c i n e r e a  I A M  5 1 2 7 3 . 1 3

Botrytis  f a b a e  I A M  5 1 2 5 0 . 7 8

Cladosporium  f u l v u m 1 2 . 5

C o r t i c i u m  s a s a k i i 0 . 7 8

F u s a r iu m  li n i > 1 0 0

Gibberella  f u j i k u r o i > 1 0 0

G i b b e r e l l a  s a u b in e ti i 1 0 0

G lo e o s p o r iu rn  h a h i 0 . 3 9

Glomerella  c i n g u l a t a  I A M  8 0 5 0 0 . 7 8

G lo m e r e l la  l a g e n a r i u m 0 . 3 9

H e l m i n t h o s p o r iu m  s e s a m u m 3 . 1 3

H e l m i n t h o s p o r iu m  s ig m o id e u m 3 . 1 3

Macrosporium  b a ta ti c o l a  I A M  5 0 1 4 0 . 7 8

Mucor  r a m a n n i a n u s  I A M  6 1 2 8 1 2 . 5

O p h io b o l u s  m iy a b e a n u s 0 . 3 9

Penicillium  c h r y s o g e n u m  Q 1 7 6 0 . 3 9

P i r ic u la r ia  o r y z a e 0 . 1

Trichophyton  m e n t a g r o p h y t e s  N I H J  6 4 0 0 . 7 8

Candida  u ti l is  I A M  4 2 1 5 0 . 7 8

Cryptococcus  n e o f o r m a n s  I A M  4 5 1 4 3 . 1 3

Rhodotorula  g l u ti n is  I A M  4 7 5 7 0 . 1

S a c c h a r o m y c e s  c e r e v i s i a e  N I H J  F - 1 3 0 1 . 5 6

T e s t  o r g a n i s m M . I . C .

m c g / m l

A e r o b a c t e r  a e r o g e n e s  I A M  1 0 6 3 > 1 0 0

A g r o b a c te r i u m  t u m e f a c i e n s  B 6 > 1 0 0

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

Corynebacterium  x e r o s is  I I D 0 . 3 9

E s c h e r i c h i a  c o li > 1 0 0

My coba cte rium  p h le i  I I D  T im o t h e e 1 . 5 6

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

M y c o b a c t e r iu m  t u b e r c u l o s i s
6 . 2 5

hominis  I I D  H 3 7R v

Ps eudo mon as  fi u o r e s c e n s  I A M  1 2 0 1 > 1 0 0

P s e u do m o n a s  s o l a n a c e a r u m  N I A S 0 . 3 9

P s e u d o m o n a s  t a b a c i > 1 0 0

P r o te u s  v u lg a r i s  O X - 1 9 0 . 2

S a r c i n a  l u t e a  N I H J 6 . 2 5

S e r r a t i a  m a r c e s c e n s  I A M  1 0 2 1 > 1 0 0

Serratia  m a r c e s c e n s > 1 0 0v a r .  k i le n s i s  A T C C  9 9 8 6

S h ig e l l a  s o n n e i  I I D 0 . 3 9

S ta p h y l o c o c c u s  a u r e u s  2 0 9 P 0 . 3 9

X a n t h o m o n a s  o r y z a e  N I A S > 1 0 0

Differentiation of Blasticidin A from Other Antibiotics

Blasticidin A is clearly distinguished from other similar antibiotics such as
folimycin3), scopamycin4), PA-1285), l-81-d-S6), humidin7) and ikutamycin8) by the

chemical and physical properties and also by the biological properties as described

above.
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