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HIGH-PERFORMANCE LIQUID 
CHROMATOGRAPHIC DETERMINATION OF 
LASALOCID SODIUM IN CHICKEN TISSUE 

S. H O R I I ,  K.  M I Y A H A R A ,  
A N D  C. MOMMA 

Tokyo Melropolitarr Research Laboralory 
o f  Piiblic Heallh 

24-1, Hyakuriirrcho 3-chome 
Shirtjukic-ku, Tokyo 169.  Japan 

ABSTRACT 

A h i g h - p e r f o r m a n c e  l i q u i d  c h r o m a t o g r a ~ h i c  (HPLC) m e t h o d  w i t h  
f l u o r o m e t r i c  d e t e c t i o n  h a s  b e e n  d e v e l o p e d  t o  d e t e r m i n e  l a s a l o c i d  
s o d i u m ( F i g . 1 )  r e s i d u e s  i n  c h i c k e n  t i s s u e s .  L a s a l o c i d  s o d i u m  was  
e x t r a c t e d  f r o m  t i s s u e s  b y  h o m o g e n i z i n g  t h e m  w i t h  m e t h a n o l ,  
p u r i f i e d  b y  s i l i c a g e l  c a r t r i d g e  c o l u m n  a n d  s e p a r a t e d  b y  HPLC 
u s i n g  a n  ODs c o l u m n .  

L a s a l o c i d  b e l o n g s  t o  t h e  P ~ O U P  o f  c a r b o x ~ l i c  p o l v e t h e r  

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

a c t s  a s  a i o n o p h o r e  L a s o l o c i d  h a s  b e e n  r e c o g n i z e d  t o  c o m p l e x  a 

w i d e  v a r i e t y  o f  c a t i o n s  i n c l u d i n g  a l k a l i - m e t a l s ,  a l k a l i n e - e a r t h  

- m e t a l s ,  t r a n s i t i o n - m e t a l s  a n d  h e a v y  m e t a l s  a n d  l a n t h a n i d e s ( 1 ) .  

I n  J a p a n ,  L a s a l o c i d  i s  a d d e d  i n  t h e  f o r m  o f  t h e  s o d i u m  s a l t  t o  

t h e  c h i c k  a n d  t o  t h e  b r o i l e r  c h i c k e n  f e e d s  a s  a c o c c i d i o s t a t  a t  

l e v e l s  o f  75 g / t o n  M o r e o v e r ,  i t  I S  u s e d  a s  a g r o w t h  p r o m o t e r  

i n  c a t t l e  f e e d s  i n  many c o u n t r i e s  e x c e p t  J a p a n  

141 I 
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1412 HORII, MIYAHARA, A N D  MOMMA 

L a s a  I o c  i d 

t h e  U V - v i s  

r e s t r i c t  a 

i t s  d e t e r m  

e x h i b i t s  f 

a t  4 0 0 - 4 3 0  

Fig. 1. Structure of lasalocid sodium 

s o d i u m  i s  n o n - v o l a t i l e  a n d  d o e s  n o t  a b s o r b  l i g h t  i n  

ble r e g i o n .  T h e s e  p r o p e r t i e s  o f  l a s a l o c i d  s o d i u m  

number  o f  c h e m i c a l  t e c h n i q u e s  t h a t  a r e  a v a  l a b l e  f o r  

n a t i o n  i n  c h i c k e n  t i s s u e s .  H o w e v e r ,  l a s a  o c i d  s o d i u m  

u o r e s c e n c e  w i t h  e x c i t a t i o n  a t  3 0 8 - 3 1 5  nm a n d  e m i s s i o n  

nm, d e p e n d i n g  u p o n  t h e  s o l u t i o n ( 2 ) .  

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

b y  W e i s s  a n d  M a c D o n a l d ( 3 ) .  A c c o r d i n g  t o  t h i s  r e v i e w ,  a n a l y t i c a l  

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

G C ( 4 ) ,  p y r o l y s i s  GC-MS(5), b i o a s s a ~ ( 6 , 7 )  a n d  n o r m a l - P h a s e  HPLC 

( 2 , 8 , 9 ) .  A n d  a n o t h e r  m e t h o d s  o f  d e t e r m i n a t i o n  f o r  r e s i d u a l  

l a s a l o c i d  i n  t i s s u e s ,  f l u i d  a n d  f e e d  a r e  s p e c t r o f l u o r o m e t r ~ ( l 0 ~ l l ) ~  

HPLC-f  l u o r e s c e n c e  d e r i v a t i z a t  i o n ( l 2 )  a n d  H P T L C ( I 3 ) .  T h e s e  

m e t h o d s ,  h o w e v e r ,  a r e  t e d i o u s ,  n o n - s p e c i f i c  o r  t i m e - c o n s u m i n g .  

I n  t h i s  P a p e r ,  we d e s c r i b e  a r e v e r s e d - p h a s e  a n d  u n d e r i v a t i v e d  

f l u o r o m e t r i c  HPLC m e t h o d  f o r  t h e  d e t e r m i n a t i o n  o f  l a s a l o c i d  i n  

c h i c k e n  t i s s u e s .  

EXPERlMENTAL 

Reaaents nnd p h e m i c a l s  

L a s a l o c i d  s o d i u m  was o b t a i n e d  f r o m  Sigma(St.Louis,MO,U.S.A.). 

A s t o c k  s o l u t i o n  was p r e p a r e d  b y  d i s s o l v i n g  100 m g  o f  l a s a l o c i d  

s o d i u m  i n  100 ml o f  m e t h a n o 1 ( 1 0 0 0  p g / m l ) .  S p i k i n g  s o l u t i o n s  w e r e  

p r e p a r e d  f r o m  t h e  s t o c k  s o l u t i o n ( l - l O  p g / m l ) .  W o r k i n g  s o l u t i o n s  
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LASALOCID SODIUM I N  CHICKEN TISSUE 1413 

f o r  HPLC w e r e  p r e p a r e d  by d i l u t i n g  t h e  s t o c k  s o l u t i o n  w i t h  a c e t i c  

a c i d : m e t h a n o l ( l : 9 9 , v / v ,  1-10 p g / m l ) .  S e p - p a k  s i l i c a  c a r t r i d g e  w a s  

p u r c h a s e d  f r o m  W a t e r s  ( M i l f o r d ,  M S , U . S . A . ) .  A c e t o n i t r i l e  w a s  o f  

HPLC g r a d e ( C i c a - M e r c k ,  T o k y o , J a p a n ) .  A l l  o t h e r  c h e m i c a l s  u s e d  

w e r e  a n a l y t i c a l  g r a d e  a n d  w e r e  o b t a i n e d  f r o m  W a k o ( O s a k a , J a p a n ) .  

A u u a - t u  d H i L C  s o n d i t i o n s  

T h e  HPLC s y s t e m  c o n s i s t e d  o f  a 880 p u m p ,  a T u -  

A S - L  350 a u t o  s a m p l e r ( J A S C O , T o k y o , J a p a n ) ,  a n  F -  

d e t e c t o r ( H i t a c h i , T o k y o , J a ~ a n )  a n d  a C R - 6 A  i n t e a  

K y o t o , J a p a n ) .  A s ~ e c t r o f l u o r o p h o t o m e t e r  w a s  

00 c o l u m n  o v e n ,  a n  

000 f l u o r o m e t r i c  

a t o r  ( S h  i m a d z u  I 

u s e d  a n  R F - 5 4 0  

( S h i m a z d u ) .  

T h e  a n a l y t i c a l  c o  u m n  (250 mm x 4 . 6  m m  I . D . )  w a s  p a c k e d  w ~ t h  a 5 

p m  N u c l e o s i l  100 C 8 ( M a c h e r e y - N a g e l ,  D U r e n ,  W e s t  G e r m a n y )  a n d  

m a i n t a i n e d  a t  40'C. T h e  m o b i l e  p h a s e  c o n s ~ s t e d  o f  20 m M  p h o s p h a t e  

b u f f e r ( p H 7 . 0 ) : a c e t o n i t r i l e : m e t h a n o l ( 2 5 : 3 5 : 4 0 , v / v / v ) .  T h e  f l o w - r a t e  

w a s  1.0 m l / m i n .  T h e  f l u o r e s c e n c e  d e t e c t o r  w a s  a d j u s t e d  f o r  a n  

e x c i t a t i o n  w a v e l e n g t h  o f  310 n m  a n d  a n  e m i s s i o n  w a v e l e n g t h  o f  420 

n m .  

b m x h  p r e p a r a t i o n  

U t i s s u e .  A 5 Q o f  m i n c e d  t i s s u e s  w a s  h o m o g e n i z e d  w i t h  20 ml 

o f  m e t h a n o l .  A f t e r  t h e  c e n t r i f u g a t i o n  a t  3000 r p m ( 2 3 0 0  g )  f o r  10 

m i n ,  20 ml o f  m e t h a n o l  w a s  a d d e d  t o  t h e  r e s i d u e  a n d  t h e  s a m e  

p r o c e d u r e  w a s  r e p e a t e d .  T o  t h e  c o m b i n e d  s u p e r n a t e  w a s  a d d e d  80 m l  

o f  w a t e r ,  a n d  t h e  m i x t u r e  w a s  e x t r a c t e d  w i t h  6 0  m l  o f  c a r b o n  

t e t r a c h l o r i d e ,  t w i c e .  T h e  c o m b i n e d  l o w e r  l a y e r  w a s  c o n c e n t r a t e d  to 

c a .  5 m l  a n d  t r a n s f e r r e d  t o  t h e  S e p - p a k  s i l i c a  c a r t r i d g e .  T h e  

c a r t r i d g e  w a s  r i n s e d  w i t h  5 m l  o f  m e t h y l e n e  c h l o r i d e ,  a n d  e l u t e d  

w i t h  10 m l  o f  a c e t i c  a c i d : m e t h a nol(l:99,v/v). T h e  e l u a t e  w a s  

e v a p o r a t e d  a n d  d i s s o l v e d  w i t h  2 m l  o f  m e t h a n o l .  T h e  m e t h a n o l  
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1414 HORII, MIYAHARA, AND MOMMA 

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

10-40 p l  a l i q u o t  was i n j e c t e d  i n t o  t h e  HPLC s y s t e m .  

Muscle and aizzard t i s u  L a s a l o c i d  was  e x t r a c t e d  w i t h  20 m l  o f  

m e t h a n o l  s i m i l a r i t y  t o  t h e  c a s e  o f  l i v e r  t i s s u e s .  T h a t  i s ,  t h e  

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

f o l l o w e d  t o  t h e  same p r o c e d u r e  a s  i n  l i v e r  t i s s u e  p r e p a r a t i o n .  

F i e .  2 s h o w s  t h e  e x c i t a t i o n  a n d  e m i s s i o n  s p e c t r a  o f  l a s a l o c i d  

s o d i u m  i n  m o b i l e  p h a s e .  The max imum w a v e l e n g t h  o f  e x c i t a t i o n  

s p e c t r u m  i s  a t  310 nm a n d  t h a t  o f  t h e  e m i s s i o n  s p e c t r u m  a t  420 nm. 

BY t e s t i n g  s e v e r a l  t y p e s  o f  c a r t r i d g e  c o l u m n s , i . e . , a l u m i n a ( a c i d ,  

n e u t r a l  a n d  b a s i c ) ,  f l o r i s i l  a n d  ODs, i t  was  f o u n d  t h a t  s i l i c a  

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

i n t e r f e r e n t i a l  m a t r i x .  

L a s a l o c i d  s o d i u m  l o a d e d  o n  c a r t r i d g e  was e l u t e d  w i t h  a c e t i c  

a c i d : m e t h a n o l ( l : 9 9 3 v / v )  s o l u t i o n ,  w h i c h  m o r e  e f f e c t i v e  t h a n  

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

w e r e  9 8 + 2 %  f o r  7 m l  o f  a c e t i c  a c i d : m e t h a n o l ( l : 9 9 ~ v / v ) s o l u t i o n  a n d  

9 3 + 5 %  f o r  20 m l  o f  m e t h a n o l .  

B e f o r e  t r a n s f e r r i n g  i n t o  t h e  c a r t r i d g e  I l i q u i d / l i q u i d  p a r t i t i o n  

was r e q u i r e d  f o r  r e m o v i n u  i m p u r i t i e s  o f  l i v e r  t i s s u e s .  T h i s  

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

F i e .  3 s h o w s  t y p i c a l  l i q u i d - c h r o m a t o e r a m s  o f  l a s a l o c i d  s o d i u m  i n  

c h i c k e n  t i s s u e s .  A l l  i n t e r f e r i n g  p e a k s  w e r e  d e t e c t e d  w i t h i n  t h e  

f i r s t  f i v e  m i n ,  a n d  n o  i n t e r f e r i n e  p e a k s  w e r e  o b s e r v e d  w h e n  t h e  

o t h e r  i o n o p h o r e s  ( s a l i n o m y c i n  a n d  m o n e n s i n )  a n d  t e t r a c y c l i n e s  . 
( o x y -  a n d  c h l o r - )  w e r e  f o r t i f i e d  a t  c h i c k e n  t i s s u e s .  T h e r e f o r e  
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100.0 I 

80.0- 
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Em. 

4 0 .  

2 0 .  

u.  
P.38. 

Wave length nm 

Fig. 2. Excitation(left)-emissian(richti spectra 
of lasalocid sodium(1 ppm, HPLC st. in mobile phase) 

c h i c k e n  s a m p l e s  w e r e  a b l e  t o  i n j e c t  c o n t i n u o u s l y  a t  15 m i n  

i n t e r v a l s  b y  a u t o s a m p l e r  

When we u s e d  20mM p h o s p h a t e  b u f f e r ( p H 7  0) a c e t o n i t r i l e ( 2 5  7 5 , v / v )  

a s  a m o b i l e  p h a s e ,  p e a k  s h a p e  o f  l a s a l o c i d  was  t a i l t n e  B u t  

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

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

p h a s e ( F  I B 3 ) .  

I n  T a b l e  1 ,  i s  s u m m a r i z e d  t h e  r e c o v e r y  o n  c h i c k e n  t i s s u e s  s p i k e d  

1415 

w i t h  l a s a l o c i d  s o d i u m  a t  t h e  c o n c e n t r a t i o n s  o f  0 . 4  a n d  2 ppm 
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A 

+ 

B 

A 4 

C 

J 

D 

L 

Fig. 3. Typical chromatograms of lasalocid sodium ( 1 0  ng) 
A; standard, B; chicken muscle spiked st., 
C; chicken gizzard spiked st., D; chicken liver 

spiked st. 

T a b l e  I .  R e c o v e r i e s  o f  l a s a l o c i d  s o d i u m  f r o m  c h i c k e n  t i s s u e s  

T i s s u e s  Added ( p e l s )  h4eankS.D .  (90 

n = 5  
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F i v e  s a m p l e s  o f  t h e  g r o u n d  t i s s u e s  w e r e  s p i k e d  a t  e a c h  l e v e l s .  

T h e  r e c o v e r i e s  r a n g e d  f r o m  8 6 . 2  t o  100.5 % w i t h  a c o r r e s p o n d i n g  

s t a n d a r d  d e v i a t i o n  r a n g e  o f  1 . 5  t o  4 . 2  % .  

T h e  c a l i b r a t i o n  c u r v e  was  l i n e a r  b e t w e e n  1 n e  a n d  500 no(r=0.996). 

T h e  q u a n t i t a t i o n  l i m i t  was  0 . 0 1  P P m .  And  t h e  d e t e c t i o n  l i m i t  was  

0 . 5  n o  ( s / n = 2 ) .  
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