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Method  of  producing  polyether  type  antibiotics  as  well  as  salinomycin  antibiotics. 

Polyether  type  antibiotics,  such  as  salinomycin, 
4-methyl-  salinomycin  and  compounds  designated  by  SY-1 
up  to  SY-8,  and  their  production  by  polyether-type 
antibiotic-producing  micro-organisms  belonging  to,  a.o., 
Streptomyces  albus  Waxman  &  Heinrich  Nr.80614  (FERM-P 
Nr.419)  in  a  medium  containing  a  fatty  acid  or  its  precursor, 
and,  optionally,  ammonia  or  an  ammonium  salt  or  urea. 



BACKGROUND  OF  THE  INVENTION:  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  an  i m p r o v e m e n t   in  a  m e t h o d  

of  p r o d u c i n g   p o l y e t h e r   t y p e   a n t i b i o t i c s   on  an  i n d u s t r i a l   sc  l e .  

As  p o l y e t h e r   t y p e   a n t i b i o t i c , t h e r e   have   been   known  M o n e n s i n  

( s o u r n a l   of  A m e r i c a n   C h e m i c a l   S o c i e t y ,   V o l . 8 9 ,   page   5757 ,   1  6 7 ) ,  

X-206  ( C h e m i c a l   C o m m u n i c a t i o n s .   927 ,   1 9 7 1 ) ,   S a l i n o m y c i n   (Br  t i s h  

P a t e n t   No.  1 , 3 7 8 , 4 1 4 ) ,   SY-1  s u b s t a n c e   ( J a p a n e s e   O . P . I .   8 6 1 9 1 / 7 6 ) ,  

S'  2  s u b s t a n c e   ( J a p a n e s e   P a t e n t   A p p l i c a t i o n   No.  5 7 6 2 / 7 7 ) ,   4 -  

m e t h y l s a l i n o m y c i n   (A  2808b  s u b s t a n c e )   J a p a n e s e   O . P . I .   9 7 8 8 / 7 6 ,  

L o s a l o c i d   ( J o u r n a l   of  A m e r i c a n   C h e m i c a l   S o c i e t y ,   V o l . 7 3 ,   5295 ,   1 9 5 1 )  



D i a n e m y c i n   (  J o u r n a l   of   A n t i b i o t i c s ,   V o l .   22,   p a g e   161 ,   1969  ) ,  

N i g e r i c i n   (  B i o c h e m i c a l   and   B i o p h y s i c a l   R e s e a r c h   C o m m u n i c a t i o n ,  

V o l . 3 3 ,   p a g e   29,   1968  ) ,   A - 2 0 4   A  (  J o u r n a l   of   A m e r i c a n   C h e m i c a l  

S o c i e t y ,   V o l .   95,  3 3 9 9 ,   1 9 7 3  )  

and  t h e   l i k e ,   and  among  t h e s e ,   S a l i n o m v c i n ,   4 - m e t h v l s a l i n o -  

m y c i n ,   SY-1 ,   SY-2 ,   SY-3 ,   SY-4 ,   S Y - 5 ,   SY-6 ,   SY-7  and  S Y - 8  

s u b s t a n c e   a re   c a l l e d   S a l i n o m y c i n   t y p e   a n t i b i o t i c s   b e c a u s e  

t h e y   have   s i m i l a r   c h e m i c a l   s t r u c t u r e s .  

In   t h i s   i n v e n t i o n ,   t h e   t e r m   " s a l i n o m y c i n s "   m e a n s   e a c h   c o m p o u n d ,  

or   any  m i x t u r e   of   a t   l e a s t   two  c o m p o u n d s ,   s e l e c t e d   f rom  t h e   g r o u p  
S Y - 7 ,   S Y - 8  

c o n s i s t i n g   o f   s a l i n o m y c i n ,   S Y - 1 ,   S Y - 2 ,   S Y - 3 ,   S Y - 4 ,   S Y - 5 ,   S Y - 6 / a n d  

t h e  l i k e .  

The  p r e s e n t   i n v e n t o r s   a l r e a d y   f o u n d   t h a t   s a l i n o m y c i n ,   S Y - 1  

and  SY-2  w e r e   p r o d u c e d   in   t h e   c u l t u r e   of  S t r e p t o m y c e s   a l b u s   w a x m a n  

and  h e n r i c h   N o . 8 0 6 1 4   s t r a i n   (  FERM-P.   N o . 4 1 9   ) ,   and  s u c c e e d e d   i n  

i s o l a t i n g   t h e   a n t i b i o t i c s   f r o m   t h e   c u l t u r e   (  B r i t i s h   P a t e n t   N o . 1 3 7 8 4 1 4 ,  

J a p a n e s e   U n e x a m i n e d   P a t e n t   P u b l i c a t i o n   No.  8 6 1 9 1 / 1 9 7 6   a n d  

J a p a n e s e   P a t e n t   A p p l i c a t i o n   No.  5 7 6 2 / 1 9 7 7 ) .  

The  i n v e n t o r s   c o n t i n u e d   t h e   s t u d y   and   f o u n d   t h a t ,   when  t h e  

a b o v e   s t r a i n   i s   c u l t u r e d   in   a  m e d i u m   c o n t a i n i n g   f a t t y   a c i d   o r   i t s  

p r e c u r s o r ,   i t   p r o d u c e s   s a l i n o m y c i n ,   S Y - 1 ,   and   S Y - 2 ' i n   h i g h   y i e l d ,  

and  a l s o   p r o d u c e s   new  c o m p o u n d s  s u c h   as  S Y - 3 ,   SY-4 ,   S Y - 5 ,   S Y - 6 ,  

SY-7  and   S Y - 8 .  



As  d e s c r i b e d   in   s a i d   l i t e r a t u r e s ,   t h e s e   a r e   p r o d u c e d  

by  c u l t u r i n g   an  a n t i b i o t i c   p r o d u c i n g   m i c r o o r g a n i s m  

b e l o n g i n g   to  t h e   g e n u s   of  S t r e p t o m y c e s .   H o w e v e r ,   t h e   y i e l d  

of  e a c h   a n t i b i o t i c   p r o d u c e d   by  s u c h   known  m e t h o d   i s   n o t  

a l w a y s   s a t i s f a c t o r y .  

SUMMARY  OF  THE  INVENTION: 

It   is  an  o b j e c t   of  the   p r e s e n t   i n v e n t i o n   to  p r o v i d e   a 

m e t h o d   of  p r o d u c i n g   p o l y e t h e r   t y p e   a n t i b i o t i c s   in  r e m a r k a b l y  

h igh   y i e l d s   w i t h   i n d u s t r i a l   a d v a n t a g e s .  

A n o t h e r   o b j e c t   of  the   p r e s e n t   i n v e n t i o n   is  to  p r o v i d e   a 

m e t h o d   of  p r o d u c i n g   S a l i n o m y c i n   t y p e   a n t i b i o t i c s   such  a s  

s a l i n o m y c i n ,   4 - m e t h y l s a l i n o m y c i n ,   SY-1 ,   SY-2 ,   SY-3 ,   S Y - 4 ,  

SY-5 ,   SY-6,   SY-7  and  SY-8  s u b s t a n c e s   in  h igh   y i e l d .  

The  f o r e g o i n g   and  o t h e r   o b j e c t s   of  the   p r e s e n t   i n v e n t i o n  

have  been  a t t a i n e d   by  c u l t u r i n g   a  p o l y e t h e r   t y p e   a n t i b i o t i c -  

p r o d u c i n g   m i c r o o r g a n i s m   in  a  medium  c o n t a i n i n g   a  f a t t y   a c i d   o r  

i t s   p r e c u r s o r   and  ammonia   or  an  ammonium  s a l t   or  u r e a .  

DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS: 

In  the   spec ia l   f e a t u r e   of  the   p r e s e n t   i n v e n t i o n ,   s a l i n o m y c i n  

t y p e   a n t i b i o t i c s   such  as  s a l i n o m y c i n ,   4 - m e t h y l s a l i n o m y c i n ,  

SY-1,   SY-2 ,   SY-3,   SY-4,   SY-5 ,   SY-6,   SY-7  and  SY-8  s u b s t a n c e s   a r e  



p r o d u c e d   by  c u l t u r i n g   a  s a l i n o m y c i n   t y p e   a n t i b i o t i c - p r o d u c i n g  

m i c r o o r g a n i s m   in  a  medium  c o n t a i n i n g   a  f a t t y   a c i d   or  i t s  

p r e c u r s o r   and  ammonia   or  an  ammonium  s a l t   or  u r e a .  

The  f a t t y   a c i d s   u s e d   in   t h e   p r e s e n t   i n v e n t i o n   a r e  

s a t u r a t e d   or  u n s a t u r a t e d   f a t t y   a c i d s ,   f o r   e x a m p l e ,   a c e t i c  

a c i d ,   p r o p i o n i c   a c i d ,   c a p r o i c   a c i d ,   c a p r i c   a c i d ,   p a l m i t i c  

a c i d ,   s t e a r i c   a c i d ,   m e t h a c r y l i c   a c i d ,   u n d e c y l i c   a c i d ,   a n d  

p a r t i c u l a r l y   l i n o l i c   a c i d ,   l i n o l e n i c   a c i d   or  o l e i c   a c i d  

b e i n g   p r e f e r a b l e .   The  p r e c u r s o r   of   f a t t y   a c i d   means   a  

s u b s t a n c e   t h a t   i s   c a p a b l e   o f  g i v i n g   s a i d   f a t t y   a c i d  

. o u t s i d e   or  i n s i d e   t he   m i c r o o r g a n i s m   c e l l ,   s u c h  a s   m o n o -  

d i -   or  t r i g l y c e r i d e s   of  f a t t y   a c i d ,   e s t e r s   of  f a t t y   a c i d  

or  s a l t s   of  f a t t y   a c i d .   F u r t h e r ,   t h e r e   can  be  u s e d  

soy  bean  o i l ,   s a f f l o w e r   o i l ,   c o t t o n   s eed   o i l ,   s e s a m e   o i l ,  

o l i v e   o i l ,   r a p e   o i l ,   p e a n u t   o i l ,   m a i z e   o i l   ( c o r n   o i l ) ,  

s u n f l o w e r   o i l   and  l i k e   v e g e t a b l e   o i l s ,   cod  o i l   a n d  

l i k e   f i s h   o i l s   and  l a r d   and  l i k e   a n i m a l   f a t - a n d - o i l s ,  

w h i c h   c o n t a i n   s a i d   p r e c u r s o r s .  
e s t e r s   w i t h  

The  e s t e r s   of  f a t t y   a c i d   can  b e / C 1 - C 1 8   a l c o h o l s   of  s a i d  

f a t t y   a c i d .  

The  s a l t s   of  f a t t y   a c i d   can  be  ammonium  s a l t   and  a l k a l i   m e t a l  

s a l t s   and  a l k a l i n e   e a r t h   m e t a l   s a l t s   of  s a i d   f a t t y   a c i d .  

The  a d d i t i o n   a m o u n t   i s  

g e n e r a l l y   a b o u t   1 - 2 5 % ,   p a r t i c u l a r l y   a b o u t   12-20%  b a s e d   o n  

t h e   m e d i u m .  



Ammonia  i s   u s e d   in  g a s e o u s   fo rm  or  in   t h e   f o rm  of  a n  

a q u e o u s   s o l u t i o n .   As  ammonium  s a l t   t h e r e   a r e   u s e d   a m m o n i u m  

s a l t s   of  i n o r g a n i c   a c i d s   s u c h   as  h y d r o c h l o r i c   a c i d ,   s u l f u r i c  

a c i d ,   n i t r i c   a c i d   and  p h o s p h o r i c   a c i d   or   o r g a n i c   a c i d s   s u c h  

a s   a c e t i c   a c i d ,   p r o p i o n i c   a c i d ,   h i g h e r   f a t t y   a c i d ,   o x a l i c  

a c i d ,   t a r t a r i c   a c i d ,   h y d r o g e n t a r t a r i c   a c i d ,   c i t r i c   a c i d ,  

l a c t i c   a c i d   and  m a l i c   a c i d .   The  a d d i t i o n   a m o u n t   i s   g e n e r a l l y  

a b o u t   0 . 1 - 1 . 0 %   p a r t i c u l a r l y   a b o u t   0 . 3 - 0 . 5 %   b a s e d   on  t h e  

m e d i u m .  

As  f o r   t h e   t i m e   f o r   a d d i t i o n   of   t h e s e   a d d i t i v e s ,  

a d d i t i o n   i s   e f f e c t i v e   so  l o n g   as  p r o d u c t i o n   of  p o t e n c y   o f  
I  t he   a d d i t i o n  

p o l y e t h e r   t y p e   a n t i b i o t i c   c o n t i n u e s ,   a n d / i s   c o n d u c t e d   a t  

any  t i m e   e i t h e r   b e f o r e   or  a f t e r   b e g i n n i n g   of   c u l t i v a t i o n .  

A l t h o u g h   t h e   c u l t i v a t i o n   c o n d i t i o n s   of  t h e   p r e s e n t   i n v e n t i o n  

can  be  s e l e c t e d   in   a c c o r d a n c e   w i t h   t h e   m e t h o d s   d e s c r i b e d   i n  

s a i d   known  l i t e r a t u r e s ,   e x c e p t i n g   t h a t   f a t t y   a c i d   or   i t s  

p r e c u r s o r   i s   u s e d   as  m a j o r   c a r b o n   s o u r c e   and  t h a t   a m m o n i a  

or  ammonium  s a l t   i s   u s e d   as  e s s e n t i a l  c o m p o n e n t   of   t h e  

m e d i u m ,   i t   i s   p o s s i b l e   to   r a i s e   t h e   p r o d u c t i o n   e f f i c i e n c y  

by  v a r y i n g   t h e   c o n d i t i o n s   d e p e n d i n g   on  t h e   k i n d   o f  

a n t i b i o t i c s .  

The  m i c r o o r g a n i s m s u s e d   in   t h e   p r e s e n t   i n v e n t i o n  

i n c l u d e   g e n e r a l l y   p o l y e t h e r   t y p e   a n t i b i o t i c s   p r o d u c i n g  

s t r a i n s   b e l o n g i n g   to   t h e   g e n u s   of  S t r e p t o m y c e s   as  w e l l   a s  

t h e   s t r a i n s   d e s c r i b e d   in   s a i d   l i t e r a t u r e s   and  t h e i r   n a t u r a l  

or  a r t i f i c i a l   m u t a n t s .  



S e p a r a t i o n   and   p u r i f i c a t i o n   of   t h e   p r o d u c t s   can   b e  

c a r r i e d   o u t   in  a c c o r d a n c e   w i t h   known  m e t h o d s .   S i n c e   t h e  

o b j e c t i v e   s u b s t a n c e   i s   o f t e n   c o n t a i n e d   m a i n l y   in   t h e  

s o l i d   p o r t i o n   c o n t a i n i n g   t h e   c e l l s   when  t h e   p r o d u c t i o n   a m o u n t  

of  t h e   o b j e c t i v e   s u b s t a n c e   i s   a b u n d a n t ,   i t   i s   d e s i r a b l e   t o  

v a r y   t h e   e x t r a c t i o n   s t e p   p r o p e r l y   in   o r d e r   t o   h e i g h t e n  

t h e   r e c o v e r y   p e r c e n t a g e   of   t h e   o b j e c t i v e   s u b s t a n c e   f r o m  

t h e   s o l i d   p o r t i o n .   I t   i s   p o s s i b l e   to   u s e   t h e   o b j e c t i v e  

c o m p o u n d   in   t h e   s t a t e   t h a t   i t   i s   c o n t a i n e d   in   t h e   s o l i d  

p o r t i o n   d e p e n d i n g   on  t h e   u s e   p u r p o s e s ,   w i t h o u t   s e p a r a t i n g  

t h e   o b j e c t i v e   s u b s t a n c e   f r o m   t h e   s o l i d   p o r t i o n .  

A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n   t h e   p r o d u c t i o n  

a m o u n t   of  p o l y e t h e r   t y p e   a n t i b i o t i c s ,   p a r t i c u l a r l y  

S a l i n o m y c i n   t y p e   a n t i b i o t i c s   can   be  r e m a r k a b l y   i n c r e a s e d .  

For   e x a m p l e ,   t h e   y i e l d   of   S a l i n o m y c i n   i s   g e n e r a l l y   1 0 0 -  

300  Y/ml   in   known  m e t h o d ,   w h e r e a s   t h e   y i e l d   i s   a b o u t  

1 0 , 0 0 0 - 2 0 , 0 0 0   y / m l   in   t h e   m e d i u m   c o n t a i n i n g   f a t t y   a c i d   o r  

i t s   p r e c u r s o r ,   and  t h e  y i e l d   i s   f u r t h e r   i n c r e a s e d   to   a b o u t  

5 0 , 0 0 0 - 8 0 , 0 0 0   Y /ml   when  s a i d   m e d i u m   c o n t a i n s   f u r t h e r  

a m m o n i a   or   ammonium  s a l t .  

The  p r e f e r a b l e   f e a t u r e   of  t he   p r e s e n t   i n v e n t i o n   to  p r o d u c e  

s a l i n o m y c i n   t y p e   a n t i b i o t i c s   w i l l   be  f u r t h e r   i l l u s t r a t e d .  



A c c o r d i n g   to  t h e   m e t h o d   of  t h i s   i n v e n t i o n ,   s a l i n o m y c i n s   m a i n l y  

o c c u r   in  t h e   m y c e l i a l   m a s s , a n d   i t   i s   p r e f e r r a b l e   to   r e c o v e r   s a l i n o -  

m y c i n s   f rom  t h e   m y c e l i a l   m a s s .   In  a d d i t i o n   to   s a l i n o r i i y c i n ,   S Y - 1 ,  

and  SY-2 ,   o t h e r   new  c o m p o u n d s ,   e s p e c i a l l y   S Y - 3 ,   SY-4 ,   SY-5 ,   S Y - 6  

and  t h e   l i k e   a r e   o b t a i n e d   f r o m   t h e   c u l t u r e .  

The  s t r a i n s   u s e d   in   t h i s   i n v e n t i o n   i n c l u d e   S t r e p t o m y c e s   a l b u s  

N o . 8 0 6 1 4   and  i t s   m u t a n t s   a r t i f i c i a l l y   or   n a t u r a l l y   p r o d u c e d ,   as  w e l l  

as  t h e   o t h e r   S t r e p t o m y c e s   s t r a i n s   c a p a b l e   of   p r o d u c i n g   s a l i n o m y c i n s .  

H o w e v e r ,   some  of  t h e   s a l i n o m y c i n s   can  o c c a s i o n a l l y   n o t   be  d e t e c t e d  

in  t h e   c u l t u r e ,   d e p e n d i n g   on  t h e   s t r a i n   and  f e r m e n t a t i o n   c o n d i t i o n s .  

F e r m e n t a t i o n   c o n d i t i o n s   e m p l o y e d   in   t h i s   i n v e n t i o n   can   be  a n y  

one  c o m m o n l y   u s e d   f o r   c u l t u r i n g   A c t i n o m y c e t e s ,   e x c e p t   t h a t  m a i n  

c a r b o n   s o u r c e   s h o u l d   be  a  f a t t y   a c i d   or   i t s   p r e c u r s o r .   M a x i m u m  

p r o d u c t i o n   of  s a l i n o m y c i n s   u s u a l l y   o c c u r s   a f t e r   150  to  260  h o u r s  
T h e  

f rom  t h e   s t a r t   of  f e r m e n t a t i o n .   / r a t i o   of  e a c h   of   s a l i n o m y c i n s  

p r o d u c e d   s o m e t i m e s   v a r i e s   d e p e n d i n g   on  t h e   i n c u b a t i o n   t i m e .  

N a t u r a l l y ,   t h e   c o m p o s i t i o n  o f   med ium  and  f e r m e n t a t i o n   c o n d i t i o n s  

s h o u l d   be  d e c i d e d   f o r   e a c h   s t r a i n   and  e x t e r n a l   c o n d i t i o n s ,   so  t h a t  

m o s t   d e s i r a b l e   r e s u l t s   a r e   o b t a i n e d .  

S a l i n o m y c i n s   can   be  i s o l a t e d   f rom  t h e   c u l t u r e   med ium  b y  

u t i l i z i n g   t h e   p h y s i c o - c h e m i c a l   p r o p e r t i e s   of   s a l i n o m y c i n s .   B e c a u s e  

s a l i n o m y c i n s   a r e   s t r u c t u r a l l y   r e l a t e d   to   e a c h   o t h e r ,   t h e   k n o w n  

e x t r a c t i o n   m e t h o d s   f o r   s a l i n o m y c i n   and  SY-1  c an   be  a p p l i e d   to  t h e  

i s o l a t i o n   of  s a l i n o m y c i n s ,   h o w e v e r ,   as  f o r   s a l i n o m y c i n ,   b e c a u s e   a  

l a r g e   p o r t i o n   of  s a l i n o m y c i n   i s   c o n t a i n e d   in   m y c e l i a l   m a s s ,   t h e  

e x t r a c t i o n   p r o c e s s   i s   p r e f e r r a b l y   m o d i f i e d   so  as  to   i n c r e a s e   t h e  



r e c o v e r y   r a t e   of  s a l i n o m y c i n .   For   e x a m p l e ,   i t   i s   p r e f e r r e d   t o  

a d j u s t   t h e   w h o l e   f e r m e n t a t i o n   b r o t h   to   PH  2 . 0 - 6 . 0   to   p r e c i p i t a t e  

s a l i n o m y c i n ,   and  t h e n   to   e x t r a c t   t h e   m y c e l i a l   m a s s   t o g e t h e r   w i t h  

t h e   p r e c i p i t a t e   t h u s   f o r m e d   w i t h   an  o r g a n i c   s o l v e n t .   Among  t h e  

p r e f e r r e d   s o l v e n t s   a r e   a c e t o n e ,   e t h y l   a c e t a t e ,   b u t y l   a c e t a t e ,   n -  

h e x a n e ,   c h l o r o f o r m   and   t h e   l i k e .   A f t e r   a p p l y i n g   t h e   s o l u t i o n   t o  

t h e   a b s o r p t i v e   m a t e r i a l s   s u i t a b l e   f o r   t h e   a b s o r p t i o n   of  s a l i n o m y c i n s ,  

t h e   s a l i n o m y c i n s   a r e   e l u t e d   by  a  s u i t a b l e   s o l v e n t   s y s t e m .  

The  e f f l u e n t   i s   c o l l e c t e d   in   2-5   f r a c t i o n s   a c c o r d i n g   to   t h e  

p u r p o - e .   S e p a r a t i o n   and  p u r i f i c a t i o n   of   s a l i n o m y c i n s   a r e   e f f e c t e d  

by  t h e   p r o c e d u r e s   u t i l i z i n g   t h e   d i f f e r e n c e   b e t w e e n   t h e   p r o p e r t i e s   o f  

d e s i r e d   c o m p o u n d   and  i m p r i t i e s .   C h r o m a t o g r a p y ,   s o l v e n t  

e x t r a c t i o n   and  t h e   l i k e   a r e   r e p e a t e d   f o r   e a c h   f r a c t i o n   to   g i v e  

s a l i n o m y c i n ,   SY-1 ,   S Y - 2 ,   S Y - 3 ,   S Y - 4 ,   S Y - 5 ,   S Y - 6 ,   S Y - 7 ,   SY-8  anc  t h e  

l i k e ,   i n d i v i d u a l l y   or   as  m i x t u r e s .   The  r e s u l t i n g   p r o d u c t s   can   b e  

f u r t h e r   p u r i f i e d   by  r e c r y s t a l l i z a t i o n   or   c h r o m a t o g r a p h y .  

The  p r o p e r t i e s   of  s a l i n o m y c i n s   o b t a i n e d   by  t h e   p r o c e s s   of  t h i s  

i n v e n t i o n   a r e   shown  in   t h e   f o l l o w i n g   t a b l e   1 .  





A c c o r d i n g   to  t he   p r e f e r r e d   f e a t u r e   of  t h i s   i n v e n t i o n ,  

s a l i n o m y c i n ,   SY-1 ,   and  SY-2 ,   e s p e c i a l l y   s a l i n o m y c i n   a r e   o b t a i n -  

ed  in  s u r p r i s i n g l y   h i g h e r   y i e l d   t h a n   t he   known  p r o c e s s .  

New  c o m p o u n d s ,   SY-3  t h r o u g h   -8  a re   a l s o   o b t a i n e d   a c c o r d i n g  t o  

t h i s   i n v e n t i o n .   They  a re   c o m p a r a b l e   to  s a l i n o m y c i n   in  t h e i r  

a c t i v i t i e s   a g a i n s t   m i c r o o r g a n i s m s   and  u s e f u l   as  m e d i c i n e s .  

A l s o ,   b e c a u s e   of  t h e i r   s t r u c t u r a l   s i m i l a r i t y   t o  s a l i n o m y c i n ,   t h e i r  

u s e f u l n e s s   as  v e t e r i n a r y   m e d i c i n e s   l o o k s   v e r y   l i k e l y .  

REFERENCE  EXAMPLE  1 :  

S t r e p t o m y c e s   a l b u s   waxman  and  h e n r i c h   N o . 8 0 6 1 4   s t r a i n   ( F E R M - P .  

N o . 4 1 9 )   i s   i n o c u l a t e d   to  a  m e d i u m   c o n t a i n i n g   g l y c e r i n e   2 .0%,   p e p t o n e  

0.5%  and  mea t   e x t r a c t   0.5%  and  c u l t u r e d   a t   33°C  f o r   48  h o u r s  u n d e r  

s h a k i n g .   1  l i t r e   of   t h i s   c u l t u r e   l i q u i d   i s   i n o c u l a t e d   to  100  l i t r e s  

of  l i q u i d   med ium  (  200  l i t r e   t a n k   made  of  s t a i n l e s s   s t e e l  )   c o n t a i n -  

i n g   g l u c o s e   2%,  s t a r c h   1%,  soy  b e a n   p o w d e r   2 .5%,   b e e r   y e a s t   0 . 4 % ,  

m e a t   e x t r a c t   0 . 1 % ,   s o d i u m   c h l o r i d e   0.2%  and  a n t i f o a m i n g   a g e n t   K M - 6 8 -  

2F  (  p r o d u c t   of  S h i n e t s u   C h e m i c a l   I n d u s t r y   C o . ,   L t d . ,   s i l i c o n e   t y p e  )  

0.1%  and  c u l t u r e d   a t   33°C  f o r   144  h o u r s   u n d e r   s t i r r i n g   w i t h   t h e  

a e r a t i o n   v o l u m e   of  100  1 /m.   T h e r e   i s   o b t a i n e d   a  c u l t u r e   l i q u i d  

c o n t a i n i n g  . 1 0 0 - 3 0 0   y / m l   of  S a l i n o m y c i n .  



REFERENCE  EXAMPLE  2 :  

The  80614  s t r a i n   w h i c h   i s   t h e   same  s t r a i n   as  d e s c r i b e d  

in  E x a m p l e   1  i s   i n o c u l a t e d   to   a  med ium  c o n t a i n i n g  g l y c e r i n e  

2 .0%,   p e p t o n e   0 . 2 5 % ,   m e a t   e x t r a c t   0.5%  and  e d i b l e   s a l t  

0 .1%,   and  c u l t u r e d   a t   33°C  f o r   48  h o u r s   u n d e r   s h a k i n g .  

T h i s   c u l t u r e   l i q u i d   in  an  a m o u n t   c o r r e s p o n d i n g   to   1%  o f  

t h e   med ium  i s   i n o c u l a t e d   to   t h e   med ium  c o n t a i n i n g   g l u c o s e  

4 .0%,   soy  b e a n   p o w d e r   1 . 0 % ,   b e e r  y e a s t   1.0%  and  c a l c i u m  

c a r b o n a t e   0 .2%,   and  c u l t u r e d   f o r   30  h o u r s   a t   33°C  u n d e r  

s h a k i n g ,   and  t h i s   c u l t u r e   l i q u i d   i s   made  t h e   s e c o n d - s t a g e  

p r e - c u l t u r e   l i q u i d .   One  l i t r e   of  t h i s   s e c o n d - s t a g e   p r e -  

c u l t u r e   l i q u i d   i s   i n o c u l a t e d   to  100  l i t r e s   of   l i q u i d  

med ium  c o n t a i n i n g   soy  b e a n   o i l   10%,  g l u c o s e   1 .0%,   s o y  

b e a n   p o w d e r   1 .0%,   c a l c i u m   c a r b o n a t e   0 .5%,   p o t a s s i u m  

s e c o n d a r y   p h o s p h a t e   0 . 0 1 % ,   and  c u l t u r e d   f o r   210  h o u r s   a t  

33°C  w i t h   an  a e r a t i o n   v o l u m e   of  100  1/m  u n d e r   s t i r r i n g .  

T h e r e   i s   o b t a i n e d   a  c u l t u r e   l i q u i d   c o n t a i n i n g   2 0 , 0 0 0   Y / m l  

of  S a l i n o m y c i n .  

EXAMPLE  1 :  

(A)  P r o d u c t i o n   of  s a l i n o m y c i n :  

The  80614  s t r a i n   wh ich   is  t he   same  s t r a i n   as  d e s c r i b e d   i n  

E x a m p l e   1  i s   i n o c u l a t e d   to   a  m e d i u m   c o n t a i n i n g   g l y c e r i n e   2 . 0 % ,  

p e p t o n e   0 . 2 5 % ,   m e a t   e x t r a c t   0.5%  and  e d i b l e   s a l t   0 .1%,   and  c u l t u r e d  

a t   33°C  f o r   48  h o u r s   u n d e r   s h a k i n g .   T h i s   c u l t u r e   l i q u i d   in   an  a m o u n t  



c o r r e s p o n d i n g   to   1%  of  t h e   m e d i u m   i s   i n o c u l a t e d   to   t h e   m e d i u m   c o n -  

t a i n i n g   g l u c o s e   4 .0%,   soy  b e a n   p o w d e r   1 . 0 % ,   b e e r  y e a s t  1 . 0 %   a n d  

c a l c i u m   c a r b o n a t e   0 .2%,   and  c u l t u r e d   f o r   30  h o u r s   a t   33°C  u n d e r  

s h a k i n g ,   and  t h i s   c u l t u r e   l i q u i d   i s   made  t h e   s e c o n d - s t a g e ,   p r e - c u l t u r e  

l i q u i d .   One  l i t r e   of  t h i s   s e c o n d - s t a g e   p r e - c u l t u r e   l i q u i d   i s   i n o -  

c u l a t e d   to   100  l i t r e s   of  l i q u i d   m e d i u m   c o n t a i n i n g   s o y . b e a n   o i l   1 0 % ,  

g l u c o s e   1 . 0 % ,   soy  b e a n   p o w d e r   1 . 0 % ,   c a l c i u m   c a r b o n a t e   0 .5%,   p o t a s s i u m  

s e c o n d a r y   p h o s p h a t e   0 . 0 1 % ,   and  c u l t u r e d   f o r   210  h o u r s   a t   33°C  w i t h   a n  

a e r a t i o n   v o l u m e   of  100  1/m  u n d e r   s t i r r i n q .   T h e r e   i s   o b t a i n e d   a  

c u l t u r e   l i q u i d   c o n t a i n i n g   2 0 , 0 0 0   G / m l   o f  s a l i n o m y c i n ( s a l i n o m y c i n   o n l y ) .  

(B)  S e p a r a t i o n   and  p u r i f i c a t i o n   of  s a l i n o m y c i n ,   SY-1  and  S Y - 2 .  

The  c u l t u r e   l i q u i d   o b t a i n e d   in   (A)  i s   a d j u s t e d   to   PH  4 . 5 - 5 . 0  

w i t h   d i l u t e   h y d r o c h l o r i d e ,   a d m i x e d   w i t h   4%  by  w e i g h t   p e r   v o l u m e   o f  

f i l t e r   a i d   w i t h   s t i r r i n g ,   and  f i l t e r e d .   The  f i l t r a t e   (  80  l i t r e s  )  

i s   e x t r a c t e d   w i t h   50  l i t r e s   of  b u t y l   a c e t a t e   w i t h   s t i r r i n g .  

M y c e l i a l   mass   i s   e x t r a c t e d   w i t h   30  l i t r e s   of  b u t y l   a c e t a t e .   B o t h  

b u t y l   a c e t a t e   s o l u t i o n s   a r e   c o m b i n e d   and  w a s h e d   w i t h   20  l i t r e s   o f  

5%  a q u e o u s   s o d i u m   b i c a r b o n a t e   s o l u t i o n .   One  l i t r e   of  t h e   w a s h e d  

b u t y l   a c e t a t e   s o l u t i o n   i s   c o n c e n t r a t e d   u n d e r   v a c u u m   to  d r y n e s s   t o  

g i v e   250g  of  c r u d e   p o w d e r   of   s a l i n o m y c i n   c o n t a i n i n g   t r a c e   a m o u n t  

of  SY-1  and  S Y - 2 .  

F i f t y   g r ams   of  t h e   c r u d e   s a l i n o m y c i n   p o w d e r   i s   d i s s o l v e d   i n  
a  

e t h y l   a c e t a t e   and  a p p l i e d   t o / c o l u m n   (  50g  of   a c t i v e   a l m i n a ,   c o m m e r -  

c i a l   p r o d u c t   of  Wako  J u n y a k u   Co.  ).  A f t e r   w a s h i n g   t h e   c o l u m n   w i t h  

one  l i t r e   of  e t h y l   a c e t a t e ,   s a l i n o m y c i n   and  SY-1  a r e   e l u t e d   w i t h  



a  1 0 0 : 5   m i x t u r e   of   e t h y l   a c e t a t e - m e t h a n o l   s o l u t i o n .   The  f r a c t i o n s  

c o n t a i n i n g   s a l i n o m y c i n   and  SY-1  a r e   c o m b i n e d   and  c o n c e n t r a t e d .  

The  c o n c e n t r a t e   i s   d i l u t e d   in   50ml  of  c h l o r o f o r m - m e t h a n o l   s o l u t i o n  

(  1 0 0 : 2  )   and  a p p l i e d   to  t h e   c o l u m n   of   300g  s i l i c a   g e l   (  W a k o g e l -  

200 ,   Wako  J u n y a k u   C o .  )   p a c k e d   in   t h e   same  s o l v e n t   m i x t u r e .  

E l u t i o n   i s   c a r r i e d   o u t   w i t h   t h e   same  s o l v e n t   m i x t u r e   to   g i v e   p u r e  

s a l i n o m y c i n   f r a c t i o n   and  p u r e   SY-1  f r a c t i o n .   E a c h   f r a c t i o n   i s  

c o n c e n t r a t e d   and  c r y s t a l l i z e d   f rom  a c e t o n e - w a t e r   s o l u t i o n   to   g i v e  

5g  of  s a l i n o m y c i n   and  30mg  of  SY-1  in   p u r e   c r y s t a l s ,   r e s p e c t i v e l y .  

The  a l m i n a   c o l u m n   as  m e n t i o n e d   a b o v e   i s   f u r t h e r   d e v e l o p e d  

w i t h   a  1 0 0 : 1 5   m i x t u r e   of  e t h y l   a c e t a t e - m e t h a n o l   to   e l u t e   S Y - 2 ,  

w h i c h   i s   s e p a r a t e d   and  p u r i f i e d   by  s i l i c a   g e l   c h r o m a t o g r a p h y   i n  

t h e   same  m a n n e r   as  d e s c r i b e d   a b o v e ,   and  c r y s t a l l i z e d   f r o m   a c e t o n e -  

w a t e r   s o l u t i o n   to  g i v e   3mg  of  p u r e   c r y s t a l l i n e   S Y - 2 .  

EXAMPLE  2 :  

(A)  S a l i n o m y c i n   i s   c u l t u r e d   in   t h e   same  m a n n e r   as  d e s c r i b e d   i n  

E x a m p l e   1 .  

(B)  R e c o v e r y   of  s a l i n o m y c i n s  

The  c u l t u r e   o b t a i n e d   in   (A)  i s   a d j u s t e d   to   pH  4 . 5 - 5 . 0 ,   h e a t e d  

a t   60°C  f o r   10  m i n u t e s   w i t h   s t i r r i n g ,   a d m i x e d   w i t h   4%  by  w e i g h t   p e r  

v o l u m e   of  f i l t e r   a i d   w i t h   s t i r r i n g   and  f i l t e r e d .   The  r e s u l t i n g  

m y c e l i a l   mass   c o n t a i n s   s a l i n o m y c i n s   and  SY  g r o u p   c o m p o u n d s   in  h i g h  

y i e l d .  



(C)  S e p a r a t i o n   of  s a l i n o m y c i n s   c o m p l e x  

M y c e l i a l   mass   o b t a i n e d   in   (B)  i s   e x t r a c t e d   t w i c e   w i t h   50  l i t r e s  

of  e t h y l   a c e t a t e .   The  e x t r a c t s   a r e   c o m b i n e d   and  w a s h e d   w i t h   5 0  

l i t r e s   of  5%  a q u e o u s   s o d i u m   b i c a r b o n a t e   s o l u t i o n .   E t h y l   a c e t a t e  

p h a s e   i s   c o n c e n t r a t e d   u n d e r   v a c u u m   to  d r y n e s s  t o   y i e l d   7kg  of  c r u d e  

s a l i n o m y c i n s   c o m p l e x   c o n t a i n i n g   SY  g r o u p   c o m p o u n d s .  

(D)  S e p a r a t i o n   and  p u r i f i c a t i o n   of   s a l i n o m y c i n  

S e v e n   kg  of  c r u d e   p o w d e r   o b t a i n e d   in   (C)  i s   d i s s o l v e d   in   1 0 0  

l i t r e s   of  h e x a n e ,   c o n c e n t r a t e d   u n d e r   v a c u u m   to  20  l i t r e s   and  l e f t  

a t   5°C  to  g i v e   2 . 7 k g   of   c r u d e   c r y s t a l l i n   s a l i n o m y c i n .   A f t e r   r e -  

p e a t i n g   t h i s   p r o c e d u r e ,   r e c r y s t a l l i z a t i o n   of   s a l i n o m y c i n   f r o m  

h e x a n e   g i v e s   2 . 4 k g   of   p u r e   s a l i n o m y c i n   s o d i u m   s a l t .  

(E)  S e p a r a t i o n   and  p u r i f i c a t i o n   of  SY  g r o u p   c o m p o u n d s  

The  m o t h e r   l i q u o r   s e p a r a t e d   f r o m   t h e   p r e c i p i t a t e   in  t h e   p r o c e s s  

in   (A)  i s   c o n c e n t r a t e d   to   d r y n e s s   to   g i v e   4 . 6 k g   of  c o m p l e x   c o n t a i n - -  

i n g   a  s m a l l   a m o u n t   of  s a l i n o m y c i n   and  SY  g r o u p   c o m p o u n d s .   T h e  

c o m p l e x   i s   d i s s o l v e d   in   50  l i t r e s   of  h e x a n e - e t h y l   a c e t a t e   s o l v e n t  

m i x t u r e   ( 2 : 1 )   and  a p p l i e d   to  t h e   c o l u m n   of  12kg   of  a l m i n a   p a c k e d  

in  t he   same  s o l v e n t   s y s t e m ,   d e v e l o p e d   w i t h   20  l i t r e s   of  a  1 0 0 : 2  

m i x t u r e   of   e t h y l   a c e t a t e - m e t h a n o l   t o   e l u t e   S Y - 3 ,   SY-7  and  s a l i n o -  

m y c i n .   Two  h u n d r e d   g  of  t h e   m i x t u r e   of   s a l i n o m y c i n   and  SY-1  i s  

s e p a r a t e d   by  p r e c i p i t a t i o n   in   t h e   same  m a n n e r   as  d e s c r i b e d   in  ( D ) .  

The  f i l t r a t e   c o n t a i n i n g   SY-3  and  SY-7  i s   c o n c e n t r a t e d   to   d r y n e s s  

to  g i v e   100g  of  c r u d e   p o w d e r .  



One  h u n d r e d   g  of  t h e   c r u d e   p o w d e r   t h u s   o b t a i n e d   i s   d i s s o l v e d  

in  300ml  of  a  1 0 0 : 2   m i x t u r e   of  c h l o r o f o r m - m e t h a n o l   and  a p p l i e d   t o  

t h e   c o l u m n   of  6kg  of  s i l i c a   g e l   ( W a k o g e l   C - 2 0 0 ,   Wako  J u n y a k u   C o . ) ,  

and  d e v e l o p e d   w i t h   t h e   same  s o l v e n t   m i x t u r e .   E a c h   of  SY-3  a n d  

SY-7  f r a c t i o n s   i s   c o n c e n t r a t e d   and  a p p l i e d   to   s i l i c a   g e l   t h i n   l a y e r  

c h r o m a t o g r a m   ( W a k o g e l   B-10  w i t h   t h i c k n e s s   of  0 . 2 5   mm,  s o l v e n t  

s y s t e m ;   a  2 0 : 1   m i x t u r e   of  c h l o r o f o r m - m e t h a n o l ) .   S Y - 3 ' a n d   SY-7  a r e  

c o l l e c t e d   by  s c r a p i n g   o f f   t h e   a r e a s   w i t h   Rf  v a l u e s   0 . 4 5   and  0 . 8 0 ,  

r e s p e c t i v e l l y .   The  s i l i c a   g e l   h o l d i n g   e a c h   c o m p o u n d   i s   e l u t e d   w i t h  

a  2 0 : 1   m i x t u r e   of  c h l o r o f o r m - m e t h a n o l   and  t h e   s o l v e n t   m i x t u r e   i s  

r e m o v e d   by  e v a p o r a t i o n   to  g i v e   l8mg  of  SY-3  and  35mg  of   SY-7  b o t h  

in  p u r e   p o w d e r s .  

The  a b o v e   a l m i n a   c o l u m n   i s   e l u t e d   w i t h   20  l i t r e s   of  a  5 : 1  

m i x t u r e   of  e t h y l   a c e t a t e - m e t h a n o l ,   and  t h e   e f f l u e n t   i s   c o n c e n t r a t e d  

u n d e r   v a c u u m   to  g i v e   200g   of  c r u d e   p o w d e r ,   w h i c h   c o n t a i n s   t h e   c o m -  

p l e x   of   SY-2 ,   SY-4 ,   SY-5 ,   SY-6  and  SY-8 .   T h e s e   c o m p o u n d s   a r e  

i s o l a t e d   i n d i v i d u a l l y   by  s i l i c a   g e l   c o l u m n  c h r o m a t o g r a p h y .   Two 

h u n d r e d   g  of  t h e   c r u d e   p o w d e r   i s   d i s s o l v e d   in   500ml  of  a  1 0 0 : 2   m i x -  

t u r e   of  c h l o r o f o r m - m e t h a n o l ,   a p p l i e d   to   t h e   c o l u m n   of   2kg  s i l i c a   g e l  

( W a k o g e l   C - 2 0 0 )   p a c k e d   in   t h e   same  s o l v e n t   m i x t u r e ,   and  d e v e l o p e d  

w i t h   t h e   same  s o l v e n t   m i x t u r e   to  g i v e . e a c h   f r a c t i o n   c o n t a i n i n g  

SY-2 ,   SY-4 ,   SY-5 ,   SY-6  and  SY-8 ,   r e s p e c t i v e l y .   E a c h   f r a c t i o n   i s  

c o n c e n t r a t e d   to  d r y n e s s   to  g i v e   20g  of  SY-2 ,   300mg  of   SY-4 ,   2 5 0 m g  

of  SY-5 ,   800mg  of   SY-6  and  100mg  of  SY-8  as  c r u d e   p o w d e r s ,   r e s -  

p e c t i v e l y .   C r u d e   SY-2  p o w d e r s   a r e   c r y s t a l l i z e d   f r o m   a c e t o n e   w a t e r  

to   g i v e   15g  of  p u r e   c r y s t a l l i n e   S Y - 2 .  



O t h e r   c r u d e   p o w d e r s   a r e   p u r i f i e d   by  t h i n   l a y e r   c h r o m a t o g r a p h y  

of  s i l i c a   g e l   in   t h e   same  m a n n e r   as  e m p l o y e d   in   t h e   s e p a r a t i o n   a n d  

p u r i f i c a t i o n   of   SY-3  and  SY-7  to   g i v e   26mg  of  S Y - 4 ,   20mg  of  S Y - 5 ,  

80mg  of  SY-6  and  30mg  of  SY-8  e a c h   in  p u r e   p o w d e r s .  

EXAMPLE  3 :  

(A)  The  s e c o n d - s t a g e   p r e - c u l t u r e   l i q u i d   of   E x a m p l e   1  in   an  a m o u n t  

c o r r e s p o n d i n g   10%  of   t h e   med ium  i s   i n o c u l a t e d   to   t h e   med ium  c o n t a i n -  

i n g   g l u c o s e   4%,  soy   b e a n   p o w d e r   3%,  d e f a t t e d   w h e a t   g e r m s   3 . 0 % ,  

c a l c i u m   c a r b o n a t e   0.2%  and  a n t i f o a m i n g   a g e n t   K M - 6 8 - 2 F   0 .1%,   a n d  

c u l t u r e d   f o r   24  h o u r s   a t   33°C  to  g i v e   t h e   t h i r d - s t a g e   p r e - c u l t u r e  

l i q u i d .  

Ten  l i t r e s   of  t h e   t h i r d - s t a g e   p r e - c u l t u r e   l i q u i d   i s   i n o c u l a t e d  

to  t h e   med ium  c o n t a i n i n g   soy   b e a n   o i l   16%,  soy  b e a n   p o w d e r   0 . 5 % ,  

d e f a t t e d   w h e a t   g e r m s   1 .0%,   s o d i u m   c h l o r i d e   0 .2%,   p o t a s s i u m   c h l o r i d e  

0 .2%,   ammonium  s u l f a t e   0 .3%,   c a l c i u m   s e c o n d a r y   p h o s p h a t e  0 . 0 2 % ,  

m a g n e s i u m   s u l f a t e   0.01%  and  a n t i f o a m i n g   a g e n t   K M - 6 8 - 2 F   0 .1%,   a n d  

c u l t u r e d   f o r   290  h o u r s   a t   33°C  w i t h   an  a e r a t i o n   v o l u m e   of   100  1 / m  

u n d e r   s t i r r i n g .   The  p r o d u c t i o n   a m o u n t  o f   s a l i n o m y c i n   at  t h e  

end  of  c u l t i v a t i o n   is  6 0 , 0 0 0   Y/ml  ( s a l i n o m y c i n   o n l y ) .   - 

In  t h i s   c a s e   the   s i m i l a r   p r o d u c t i o n   a m o u n t   is  a t t a i n e d   e v e n  

when  soy  bean  o i l   is  a d d e d   in  a  s m a l l   a m o u n t   at   t he   b e g i n n i n g  

and  t hen   the   a d d i t i o n   amoun t   is  i n c r e a s e d .   No  d i f f e r e n c e   i n  

p r o d u c t i o n   amoun t   is  o b s e r v e d   b e t w e e n   c a s e s   in  w h i c h   s i l i c o n e  

t y p e   and  p o l y e t h e r   t y p e   a n t i f o a m i n g   a g e n t s   a re   u s e d .  



(B)  ' r r e a t   t h e   f e r m e n t a t i o n   b r o t h   o b t a i n e d   in   (A)  a c c o r d i n g   to  t h e  

p r o c e d u r e   of  E x a m p l e   2  (B)  to  g i v e   m y c e l i a l   mass   c o n t a i n i g   s a l i n o -  

m y c i n s   in   h i g h   y i e l d .  

(C)  T r e a t   t h e   m y c e l i a l   mass   o b t a i n e d   in   (B)  a c c o r d i n g   to   t h e  

p r o c e d u r e   of  E x a m p l e   2  (C)  to   g i v e   l 6 k g   of   t h e   c o m p l e x   of   SY-1 ,   2 ,  

3,  4,  5,  6,  7  and  8 .  

(D)  D i s s o l v e   l 6 k g   of  c r u d e   p o w d e r   o b t a i n e d   in   (C)  in   100  l i t r e s   o f  

h e x a n e   and  c o n c e n t r a t e   u n d e r   v a c u u m   to   40  l i t r e s .   Then  t r e a t   t h e  

s o l u t i o n   a c c o r d i n g   to  t h e   same  p r o c e d u r e   d e s c r i b e d   in   E x a m p l e   2  (D) 

to  g i v e   7 . l k g   of   c r u d e   c r y s t a l l i n   s a l i n o m y c i n   and  t h e n   6 . 3 k g   of  p u r e  

s a l i n o m y c i n   s o d i u m   s a l t .  

(E)  The  m o t h e r   l i q u o r   s e p a r a t e d   f r o m   c r y s t a l s   in   t h e   p r o c e s s   in  (D) 

i s   c o n c e n t r a t e d   to   d r y n e s s   to  g i v e   9 . 7 k g   of  t h e   c o m p l e x   c o n t a i n i n g  

SY-1  t h r o u g h   - 8 .   The  c o m p l e x   i s   d i s s o l v e d   in   100  l i t r e s   of   a  2 : 1  

m i x t u r e   of  h e x a n e - e t h y l   a c e t a t e ,   a p p l i e d   to  t h e   c o l u m n   of   20kg  o f  

a l u m i n a i n   t h e   same  m a n n e r   as  d e s c r i b e d   in  E x a m p l e   2  (E)  and  d e v e l o p e d  

w i t h   30  l i t r e s   of  a  1 0 0 : 2   m i x t u r e   of  e t h y l   a c e t a t e - m e t h a n o l   t o  

e l u t e   SY-1 ,   SY-3  and  SY-7 .   The  e f f l u e n t   i s   t r e a t e d   in  t h e   s a m e  

m a n n e r   as  d e s c r i b e d   in  E x a m p l e   2  (E)  to   g i v e   400g  of  s a l i n o m y c i n -  

SY-1  m i x t u r e   and  130g  of  c r u d e   p o w d e r   c o n t a i n i n g   SY-3  and  S Y - 7 .  

One  h u n d r e d   and  t h i r t y   g  of  s a i d   c r u d e   p o w d e r   i s   d i s s o l v e d   i n  

400ml   of  c h l o r o f o r m - m e t h a n o l   s o l u t i o n   ( 1 0 0 : 2 ) ,   t r e a t e d   by  s i l i c a   g e l  



c o l u m n   c h r o m a t o g r a p h y   (8kg  o f   s i l i c a   g e l   i s   u s e d )   to   g i v e   S Y - 3 -   a n d  

S Y - 7 - f r a c t i o n s .   E a c h   f r a c t i o n   i s   c h r o m a t o g r a p h e d   o v e r   s i l i c a   g e l  

t h i n   l a y e r   a c c o r d i n g   to   E x a m p l e   2  (E ) ,   and  a f t e r   r e m o v i n g   t h e   s o l -  

v e n t   by  e v a p o r a t i o n ,   30mg  of   SY-3  and   50mg  of   SY-7  a r e   o b t a i n e d   a s  

p u r e   p o w d e r s .  

The  a b o v e   a l u m i n a c o l u m n   i s   e l u t e d   w i t h   40  l i t r e s   of  a  5 : 1  

m i x t u r e   of  e t h y l   a c e t a t e - m e t h a n o l   and  t h e   e f f l u e n t   i s   c o n c e n t r a t e d  

to  d r y n e s s   to   g i v e   250g  of  c r u d e   p o w d e r   c o n t a i n i n g   t h e   c o m p l e x   o f  

SY-2 ,   SY-4 ,   SY-5 ,   SY-6  and  S Y - 7 .   The  c o m p l e x   i s   d i s s o l v e d   in   6 0 0 m l  

of  c h l o r o f o r m - m e t h a n o l   s o l u t i o n ( 1 0 0 : 2 ) ,   and  t h e n   t r e a t e d   by  c h r o -  

m a t o g r a p h y ( 2 0 k g   s i l i c a   gel)   in   t h e   same  m a n n e r   as  d e s c r i b e d   a b o v e   t o  

g i v e   40g  of  SY-2 ,   600mg  e a c h   of   SY-4  and  SY-5 ,   1900mg  of  SY-6  a n d  

300ing  of  SY-8  as  c r u d e   p o w d e r s ,   p u r i f i c a t i o n   of   w h i c h   a c c o r d i n g   t o  

t h e   p r o c e d u r e   of  E x a m p l e   2  (E)  g i v e s   30g  of  c r y s t a l l i n   S Y - 2 ,   1 8 0 m g  

of  SY-4  p o w d e r ,   120mg  of  SY-5  p o w d e r ,   350mg  of   SY-6  p o w d e r   and  90mg 

of  SY-8  p o w d e r ,   a l l   in   p u r e   f o r m .  

EXAMPLE  4 :  

The  t h i r d - s t a g e   p r e - c u l t u r e   l i q u i d   in   E x a m p l e   3  in   an  a m o u n t  

c o r r e s p o n d i n g   to  10%  of  t h e   m e d i u m   i s   i n o c u l a t e d   to   t h e   med ium  (50ml-)  

c o n t a i n i n g   e a c h   f a t - a n d - o i l   shown  in   t h e   f o l l o w i n g   T a b l e   12%,  s o y  

b e a n   p o w d e r   0 .5%,   d e f a t t e d   w h e a t   g e r m s   1 .0%,   s o d i u m   c h l o r i d e   0 . 2 % ,  

p o t a s s i u m   c h l o r i d e   0 .2%,   c a l c i u m   c a r b o n a t e   0 .5%,   ammonium  s u l f a t e  

0 .3%,   p o t a s s i u m   s e c o n d a r y   p h o s p h a t e , 0 . 0 2 %   and  m a g n e s i u m   s u l f a t e   0 . 0 1 % ,  



and  c u l t u r e d   a t   33°C  f o r   216  h o u r s   u n d e r   s h a k i n g .   The  p r o d u c t i o n  

a m o u n t s   of   s a l i n o m y c i n   a t   t h e   end   of   c u l t i v a t i o n   a r e   shown  in   t h e  

f o l l o w i n g   T a b l e .  

From  t h e   r e s u l t i n g   c u l t u r e ,   s a l i n o m y c i n s   a r e   s e p a r a t e d  

i n d i v i d u a l l y   and  p u r i f i e d   a c c o r d i n g   to   t h e   p r o c e d u r e s   o f  

E x a m p l e s   1  -   3 .  



1.  A  m e t h o d   of  p r o d u c i n g   p o l y e t h e r   t y p e   a n t i b i o t i c s  

by  c u l t u r i n g   a  p o l y e t h e r   t y p e   a n t i b i o t i c - p r o d u c i n g  

m i c r o o r g a n i s m ,   c  h  a  r  a c t  e  r  i  z e d   in   t h a t   t h e  

m i c r o o r g a n i s m   is  c u l t u r e d   in  a  med ium  c o n t a i n i n g   f a t t y   a c i d  
s a l t  

or  i t s   p r e c u r s o r   and  o p t i o n a l l y   ammonia   or   an  a m m o n i u m / o r   u r e a .  

2.  A  m e t h o d   a c c o r d i n g   to  c l a i m   1,  c  h  a  r  a c t  e  r  i  z e d  

in  t h a t   a  v e g e t a b l e   o i l   or  an  a n i m a l   o i l   i s   u s e d   as  p r e c u r s o r  

of  f a t t y   a c i d .  

3.  A  m e t h o d   a c c o r d i n g   to  one  of  c l a i m s   1  or  2 ,  

c  h  a  r  a c t  e r  i  z e d   in  t h a t   t h e   p o l y e t h e r   t y p e   a n t i b i o t i c  

is  a  s a l i n o m y c i n   t y p e   a n t i b i o t i c .  

4.  A  m e t h o d   of  p r o d u c i n g   s a l i n o m y c i n s   by  c u l t u r i n g   a  

s a l i n o m y c i n s - p r o d u c i n g   S t r e p t o m y c e s   m i c r o o r g a n i s m   and  r e c o v e r i n g  

t he   s a l i n o m y c i n   f rom  t h e   c u l t u r e ,   c  h  a  r  a c t  e  r  i  z e d  

in  t h a t   t he   m i c r o o r g a n i s m   is   c u l t u r e d   in  a  med ium  c o n t a i n i n g  

f a t t y   a c i d   or  i t s   p r e c u r s o r   and  o p t i o n a l l y   ammonia   or  an  a m m o n i u m  

s a l t   or  u r e a .  

5.  A  m e t h o d   a c c o r d i n g   to   c l a i m   4,  c  h  a  r  a c t  e r  i  z e d  

in  t h a t   s a l i n o m y c i n   is   r e c o v e r e d   t o g e t h e r   w i t h   t h e   m y c e l i a l   m a s s  

f rom  the   c u l t u r e .  



6.  A  m e t h o d   a c c o r d i n g   to  one  of  c l a i m s   4  or  5 ,  

c  h  a  r  a c t  e  r  i  z e d   in  t h a t   SY-1 ,   SY-2 ,   SY-3 ,   S Y - 4 ,  

SY-5 ,   SY-6,   SY-7  a n d / o r   SY-8  i s   r e c o v e r e d   f rom  t he   c u l t u r e .  

7.  S a l i n o m y c i n   t y p e   a n t i o b i o t i c ,   p r o d u c e d   by  c u l t u r i n g   a 

s a l i n o m y c i n s   p r o d u c i n g   S t r e p t o m y c e s   m i c r o o r g a n i s m   in  a  m e d i u m  

c o n t a i n i n g   f a t t y   a c i d   or  i t s   p r e c u r s o r   and  o p t i o n a l l y   a m m o n i a  

or  an  ammonium  s a l t   or  u r e a   and  r e c o v e r i n g   t h e s e   s a l i n o m y c i n s  

f rom  the   c u l t u r e .  

8.  S a l i n o m y c i n   a n t i o b t i c s   SY-1 ,   SY-2 ,   SY-3 ,   SY-5 ,   S Y - 6 ,  

SY-7 ,   SY-8,   c  h  a  r  a c t  e  r  i  z e d   by  t he   p r o p e r t i e s  

s t a t e d   in  t a b l e   1 .  
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