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HIGH PERFORMANCE LIQUID 
CHROMATOGRAPHIC DETERMINATION OF 

GENTAMYCIN IN 
ANIMAL TISSUE 

VIPIN K. AGARWAL 
The Coririectictil Agr.iciilliir.nl 

Experiment Slnlioii 
P.O. Box I106 

New Haveri, Coririecliciil 06504 

ABSTRACT -____- 
A l i q u i d  c h r o m a t o g r a p h i c  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  g e n t a m y c i n  i n  a n i m a l  t i s s u e  i s  d e s c r i b e d .  G e n t a m y c i n  
i s  q u a n t i t a t i v e l y  e x t r a c t e d  f r o m  a n i m a l  t i s s u e  w i t h  
p o t a s s i u m  p h o s p h a t e  b u f f e r  a n d  t h e  e x t r a c t  i s  
d e p r o t e i n a t e d .  T h e  d e p r o t e i n a t e d  e x t r a c t  i s  a c i d i f i e d  t o  
pH 6 . 4  - 6.5  w i t h  s u l f u r i c  a c i d  a n d  i s  p u r i f i e d  by  i o n  
e x c h a n g e  g e l  c h r o m a t o g r a p h y  ( C M - s e p h a d e x ) .  A f t e r  e l u t i o n  
f r o m  t h e  i o n  e x c h a n g e  c o l u m n  w i t h  a l k a l i n e  b u f f e r ,  t h e  
e l u e n t  i s  f u r t h e r  p u r i f i e d  u s i n g  a s i l i c a  S e p - p a k  
c a r t r i d g e  a n d  d e r i v a t i z e d  o n  t h e  c a r t r i d g e  w i t h  0- 
p h t h a l a l d e h y d e .  T h e  d e r i v a t i z e d  g e n t a m y c i n  i s  e l u t e d  
f r o m  t h e  S e p - p a k  c a r t r i d g e  w i t h  e t h a n o l ,  a n d  a n a l y z e d  by  
l i q u i d  c h r o m a t o g r a p h y  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 .  
R e c o v e r i e s  r a n g e d  f r o m  86  t o  108% i n  s a m p l e s  f o r t i f i e d  
w i t h  g e n t a m y c i n  a t  0 . 5  t o  10 ppm l e v e l s ,  T h e  d e t e c t i o n  
l i m i t  was 0.2 ppm. 

INTRODUCTION ------ 
A n t i b i o t i c s  a r e  w i d e l y  u s e d  t o  t r e a t  a v a r i e t y  o f  

s e r i o u s  i n f e c t i o n s  i n  l i v e s t o c k  a n d  s u b t h e r a p e u t i c a l l y  
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614 AGARWAL 

t o  p r e v e n t  d i s e a s e  a n d  t o  p r o m o t e  g r o w t h  ( 1 , 2 ) .  

G e n t a m y c i n ,  s t r e p t o m y c i n ,  d i h y d r o s t r e p t o m y c i n ,  a n d  

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

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

a n i m a l s  o n l y  f o r  o r a l  a d m i n i s t r a t i o n  ( 3 ) .  G e n t a m y c i n ,  

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

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

m a j o r  c o m p o n e n t s  C 1 ,  Ca a n d  C2.  A l l  o f  t h e s e  r e s e m b l e  

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

a n t i b a c t e r i a l  a c t i v i t i e s  ( 4 ) .  

M i c r o b i o l o g i c a l  m e t h o d s  h a v e  t r a d i t i o n a l l y  b e e n  

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

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

(5,6). T h e s e  m e t h o d s  h a v e  b e e n  f o u n d  t o  b e  i n a c c u r a t e  

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

d i s t i n g u i s h  among d i f f e r e n t  a m i n o g l y c o s i d e s  ( 7 ) .  A 

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

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

t h i n  l a y e r  c h r o m a t o g r a p h y  (8,9), g a s  c h r o m a t o g r a p h y  

( l o ) ,  a n d  l i q u i d  c h r o m a t o g r a p h y  (11-19). L i q u i d  

c h r o m a t o g r a p h y  (LC)  h a s  b e c o m e  t h e  a n a l y t i c a l  m e t h o d  o f  

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

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

d e t e r m i n a t i o n  of g e n t a m y c i n  i n  b i o l o g i c a l  f l u i d s  i . e . ,  

p l a s m a  a n d  s e r u m  (11-19). I t s  a p p l i c a t i o n ,  h o w e v e r ,  f o r  

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

h a s  n o t  b e e n  r e p o r t e d .  
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GENTAMYCIN IN ANIMAL TISSUES 615 

This paper reports the development of an analytical 

method for the determination of gentamycin in animal 

tissue using liquid chromatography with fluorometric 

detection.. 

METHOD 

- Reagents and standards: 

a.) Chemicals.- Gentamycin sulfate (Sigma Chemical 

C o . ,  St. Louis, MO); potassium phosphate monobasic and 

dibasic, boric acid, potassium hydroxide, sodium 

hydroxide, acetic acid, sodium sulfate and HPLC grade 

methanol (Fisher Chemical Co., Fairlawn, NJ); 2- 

mercaptoethanol, 0-phthalaldehyde (OPA) and 1- 

heptanesulfonic acid sodium salt (Sigma Chemical Co., 

St. Louis, MO); CM-sephadex, C-25 (Pharmacia Inc., 

Piscataway, N.J.) 

b.) Mobile phase for LC.- Solvent A - Heptanesulfonic 

acid, sodium salt (5.0 gm) was dissolved in one liter of 

acetic acid: water: methanol, (10:290:700); Solvent B - 
methanol. 

c.) Extraction buffer.- 0.1M potassium phosphate 

buffer (Dissolve 17.0 gm dibasic potassium phosphate in 

1000 ml (0.1M) aqueous sodium sulfate solution) This 

buffer is buffer 4 in Table I. Other extraction buffers 

were prepared in a similar manner and the pH were 

adjusted with either phosphoric acid or potassium 

hydroxide as required. 
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616 AGARWAL 

d.) Alkaline buffer.- 10 mM sodium hydroxide in 0.2 M 

sodium sulfate solution. 

e.) Gentamycin standard solutions.- Gentamycin sulfate 

(100 mg) was dissolved in 1000 ml distilled water and 

stored in the refrigerator in a polypropylene bottle. 

Working Standards: 1.0 ml, 2.5 ml, 5.0 ml, 10 ml, 25 ml 

and 50 ml of stock solutions were diluted to 100 ml with 

distilled water to provide concentrations of 1.0, 2 . 5 ,  

5.0, 10, 25, and 50pg/ml. Meat samples were fortified 

using these diluted standards. 

f . )  Potassium borate buffer.-Boric acid (3.1 gm) was 

dissolved in 100 ml distilled water and pH was adjusted 

to 10.5 with 50% potassium hydroxide solution. Final 

volume was made to 125 ml with distilled water. 

9.) OPA reagent.- 0-phthalaldehyde (100 mg) was 

dissolved in 1 ml methanol and 200p1 of 2- 

mercaptoethanol and 20 ml potassium borate buffer (f) 

were added to it to prepare the reagent. This reagent 

was stored refrigerated in an amber glass capped vial. 

The reagent may be used for a week. 

Apparatus: 

a.) Silica Sep-pak cartridges (Waters, Milford, MA) 

b.) Centrifuge: International Centrifuge Model EXD 

(International Centrifuge Co., Boston, MA) 

c.) Centrifuge Tube: 100 rnl polypropylene tube. 

d.) Vortex mixer. Bronwill vortex mixer or equivalent. 

e.) Liquid chromatograph.- LDC/Milton Roy (Riviera 
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GENTAMYCIN IN ANIMAL TISSUES 617 

Beach, FL) ConstaMetric I11 pumps were used for solvent 

delivery. A Gradient Master (LDC/Milton Roy) was used to 

control gradient flow. A Lee mixer (The Lee Co., 

Westbrook, CT) with a mixing volume of 200,ul was used 

for solvent mixing. An FS-970 LC Fluorometer (Kratos 

Analytical Instruments, Westwood, NJ) was used as the 

detector. 

5/” f.) LC Column.- Ultremex C18, 25cm X 4 . 6  mm, 

particle size (Phenomenex, Rancho Palos Verdes, 

California). 

Extraction: 

Ground beef tissue (5.0 gm) was placed in a 100 ml 

polypropylene tube, fortified with the appropriate 

amount of standard and mixed thoroughly. Potassium 

phosphate buffer (15 ml) was added to the tube, shaken 

on the vortex mixer for about 10 minutes and allowed to 

stand for about 10 minutes. The tube was again shaken 

on the vortex mixer and then centrifuged for about 20 

minutes at 2000 rpm. The supernatant was withdrawn to 

another polypropylene tube and 10 m l  fresh potassium 

phosphate buffer was added to the tube containing tissue 

pellet. The pellet with buffer was shaken on the vortex 

mixer and allowed to stand for about 5 minutes. After 

shaking again, the tube was centrifuged and the 

supernatant was withdrawn. The same procedure was 

repeated three more times using 10 rnl buffer each time. 
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618 AGARWAL 

A l l  t h e  s u p e r n a t a n t s  were c o m b i n e d  i n  a 100 m l  

p o l y p r o p y l e n e  t u b e .  

D e p r o t e i n a t i o n :  

T h e  p o l y p r o p y l e n e  t u b e  c o n t a i n i n g  t h e  e x t r a c t  was 

i m m e r s e d  i n  b o i l i n g  water f o r  a b o u t  5 m i n u t e s  w i t h  

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

t h e n  c e n t r i f u g e d  f o r  10 m i n u t e s  a t  2 0 0 0  rpm.  T h e  

s u p e r n a t a n t  was f i l t e r e d  t h r o u g h  a f i l t e r  p a p e r  on  a 

g l a s s  f u n n e l  i n t o  a 100 m l  b e a k e r .  P o t a s s i u m  p h o s p h a t e  

b u f f e r  (10 m l )  w a s  a d d e d  t o  t h e  c e n t r i f u g e  t u b e ,  s h a k e n  

w e l l  on  t h e  v o r t e x  mixe r ,  a n d  c e n t r i f u g e d  f o r  a b o u t  10 

m i n u t e s .  T h e  s u p e r n a t a n t  was f i l t e r e d  i n t o  t h e  same 100 

m l  b e a k e r .  T h i s  s t e p  was r e p e a t e d  w i t h  a n  a d d i t i o n a l  10 

m l  b u f f e r .  T h e  f i l t e r  p a p e r  a n d  t h e  f u n n e l  were w a s h e d  

w i t h  a n  a d d i t i o n a l  2 m l  b u f f e r .  T h e  pH of t h e  e x t r a c t  

was a d j u s t e d  t o  6.4-6.5 w i t h  1 M  s u l f u r i c  a c i d  a n d  t h e  

t o t a l  v o l u m e  was made t o  e x a c t l y  60 m l  w i t h  d i s t i l l e d  

water. T h e  e x t r a c t  was t r a n s f e r r e d  t o  a 100 m l  

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

r e f r i g e r a t o r  f o r  2-3 d a y s  f o r  l a t e r  u s e .  

C l e a n u p  a n d  d e r i v a t i z a t i o n  w i t h  OPA: 

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

p r e s e n t  i n  t h e  t i s s u e  was d o n e  by m o d i f i e d  i o n  e x c h a n g e  

g e l  c h r o m a t o g r a p h y ,  o r i g i n a l l y  d e s c r i b e d  by A n h a l t  a n d  

B r o w n ( l 2 ) ,  f o l l o w e d  by a s i l i c a  S e p - p a k  c a r t r i d g e  

c l e a n u p .  CM-sephadex  (C-25)  i o n  e x c h a n g e  r e s i n  was 
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GENTAMYCIN IN ANIMAL TISSUES 619 

e q u i l i b r a t e d  i n  0.2M s o d i u m  s u l f a t e  s o l u t i o n  f o r  2 4  

h o u r s .  A c o l u m n  was p r e p a r e d  by p l a c i n g  g l a s s  wool i n  

t h e  b o t t o m  o f  a F i s h e r  b r a n d  p a s t e u r  p i p e t  a n d  f i l l e d  

a b o u t  4 cm ( a p p r o x i m a t e  b e d  v o l u m e  1.5 m l )  w i t h  CM- 

s e p h a d e x  r e s i n .  T h e  c o l u m n  was w a s h e d  w i t h  2 m l  0.2M 

s o d i u m  s u l f a t e  s o l u t i o n  a n d  t h e n  a 12 m l  p o r t i o n  o f  t h e  

e x t r a c t  was p a s s e d  t h r o u g h  t h e  c o l u m n .  Some p r e s s u r e  was 

a p p l i e d  t o  t h e  t o p  o f  t h e  c o l u m n  w i t h  p i p e t  b u l b  i n  

o r d e r  t o  m a i n t a i n  a f l o w  of a b o u t  2-4 m l  p e r  m i n u t e .  

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

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

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

w i t h  5.0 m l  o f  0.2M s o d i u m  s u l f a t e  s o l u t i o n .  G e n t a m y c i n  

was e l u t e d  f r o m  t h e  c o l u m n  w i t h  a l k a l i n e  b u f f e r  (10 mM 

N a O H  i n  0.2M s o d i u m  s u l f a t e  s o l u t i o n ) .  T h e  i n i t i a l  0.6 

m l  o f  e l u e n t  ( v o i d  v o l u m e )  was d i s c a r d e d  a n d  t h e  n e x t  2 

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

a s i l i c a  S e p - p a k  c a r t r i d g e .  ( S i l i c a  c a r t r i d g e  was 

c o n d i t i o n e d  w i t h  5 m l  d i s t i l l e d  water b e f o r e  u s i n g . )  T h e  

e l u e n t  was p a s s e d  t h r o u g h  t h e  S e p - p a k  C a r t r i d g e .  ( F o r  

OPA d e r i v a t i z a t i o n  o f  t h e  s t a n d a r d s  t h e  a q u e o u s  s o l u t i o n  

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

p a k . )  T h e  S e p - p a k  c a r t r i d g e  was w a s h e d  w i t h  5 a l  

d i s t i l l e d  wa te r ,  5 m l  e t h a n o l  a n d  f i n a l l y  w i t h  5 m l  

d i s t i l l e d  water.  T h e  e l u t i o n  f l o w  r a t e  was m a i n t a i n e d  a t  

a b o u t  5 m l / m i n u t e .  T h e  OPA r e a g e n t  ( 2  m l )  was l o a d e d  
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620 AGARWAL 

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

a r a t e  o f  a b o u t  1 m l l m i n u t e ,  a n d  a l l o w e d  t o  s t a n d  f o r  

a b o u t  o n e  m i n u t e .  T h e  OPA d e r i v a t i z e d  g e n t a m y c i n  was 

t h e n  e l u t e d  w i t h  e t h a n o l .  T h e  f i r s t  0.5 m l  ( v o i d  v o l u m e )  

o f  e l u e n t  was d i s c a r d e d  a n d  t h e  n e x t  3 m l  of e l u e n t  was 

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

was made t o  e x a c t l y  4 m l  by a d d i n g  water a n d  1 0 - 2 0 , ~ l  

was i n j e c t e d  i n t o  t h e  HPLC. 

L i q u i d  C h r o m a t o g r a p h y :  

T h e  f o l l o w i n g  o p e r a t i n g  c o n d i t i o n s  were u s e d . -  A 

g r a d i e n t  e l u t i o n  s t a r t i n g  w i t h  20% s o l v e n t  B a t  z e r o  

time t o  60% s o l v e n t  B i n  15  m i n u t e s  o n  c u r v e  5 

m a i n t a i n i n g  a f l o w  r a t e  o f  1.6 m l l m i n u t e .  ( c u r v e  5 was 

t h e  m o s t  c o n c a v e  c u r v e  o n  LDC g r a d i e n t  mas te r ) .  T h e  

p e a k s  were q u a n t i t a t e d  b a s e d  on  p e a k  h e i g h t s .  An 

e x c i t a t i o n  w a v e l e n g t h  o f  340nm w i t h  a K V  4 1 8  f i l t e r  a s  

e m m i s s i o n  f i l t e r  was u s e d .  T h e  d e t e c t o r  was s e t  a t  0.5 

A r a n g e  a n d  t h e  s e n s i t i v i t y  was r e d u c e d  i f  t h e  

c o n c e n t r a t i o n  o f  g e n t a m y c i n  was g r e a t e r  t h a n  2ppm. 

RESULTS A N D  DISCUSSION 

C a l i b r a t i o n  p l o t s  f o r  t h e  O P A  d e r i v a t i v e  o f  

g e n t a m y c i n  s t a n d a r d s  were o b t a i n e d  by p l o t t i n g  t h e  mean 

p e a k  h e i g h t s  v e r s u s  t h e  a n t i b i o t i c  c o n c e n t r a t i o n s  i n  t h e  

2 t o  50 n g  r a n g e .  T h e  p l o t s  were l i n e a r ,  a n d  i n  a l l  

ca ses  c o r r e l a t i o n  c o e f f i c i e n t s  were f o u n d  t o  b e  g r e a t e r  

t h a n  0.999. 
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GENTAMYCIN IN ANIMAL TISSUES 62 I 

S e v e r a l  d i f f e r e n t  b u f f e r s  were u s e d  f o r  e x t r a c t i o n  

t o  o b t a i n  c o m p l e t e  r e c o v e r y  o f  g e n t a m y c i n  f r o m  t h e  

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

g r o u n d  b e e f  t i s s u e  f o r t i f i e d  a t  t h e  2 ppm l e v e l  a r e  

s h o w n  i n  T a b l e  I. O n l y  a l k a l i n e  b u f f e r s  were f o u n d  t o  

e x t r a c t  g e n t a m y c i n .  An a c i d i c  b u f f e r  ( m o n o b a s i c  

p o t a s s i u m  p h o s p h a t e ,  pH 4.5, b u f f e r  1 i n  t a b l e  I )  d i d  

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

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

R e c o v e r i e s  a b o v e  9 2 %  were o b t a i n e d  u s i n g  0.1M p o t a s s i u m  

p h o s p h a t e  b u f f e r  i n  0.1M s o d i u m  s u l f a t e  s o l u t i o n  (pH 

8.8,  b u f f e r  no 4 i n  T a b l e  I ) .  T h e r e f o r e  0.1M p o t a s s i u m  

p h o s p h a t e  b u f f e r  (pH 8.8) i n  0.1M s o d i u m  s u l f a t e  was 

u s e d  a s  e x t r a c t i n g  b u f f e r .  

G e n t a m y c i n  i s  a c o m p l e x  o f  t h r e e  major c o m p o n e n t s .  

U n d e r  t h e  HPLC c o n d i t i o n s  u s e d ,  a l l  t h r e e  c o m p o n e n t s  a r e  

w e l l  s e p a r a t e d .  F i g u r e  1 s h o w s  a r e p r e s e n t a t i v e  

c h r o m a t o g r a m  o f  t h e  OPA d e r i v a t i v e  o f  s t a n d a r d  

g e n t a m y c i n .  T h e  t h r e e  c o m p o n e n t s ,  C 1 ,  C la  a n d  C2 h a v e  

r e t e n t i o n  t imes o f  1 0 . 2 ,  1 6 . 6 ,  a n d  18.0 m i n u t e s .  T h e  

t h i r d  p e a k  l a b e l l e d  a s  c o m p o n e n t  C2 c o n s i s t s  o f  C2 a n d  a 

m i n o r  c o m p o n e n t  C2a w h i c h  i s  a lways  p r e s e n t  i n  t h e  

s t a n d a r d .  C2a sometimes s h o w s  a s  a s h o u l d e r  i n  t h e  

t h i r d  p e a k  ( c o m p o n e n t  C2)  d u e  t o  m i n o r  c h a n g e s  i n  t h e  

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

t i s s u e  s a m p l e  was p r o c e s s e d  t h r o u g h  t h e  c o m p l e t e  
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622 AGARWAL 

1 .  0.2M pot .  phosphate 4 . 5  no recovery 

2 .  0.2M pot .  phosphate 8.0 71 .3  2 . 1  

3. 0.2M pot .  phosphate 8.8 7 9 . 2  i 3.8 

4 .  0.1M pot .  phosphate 
-t 

0.1M sod.  s u l f a t e  8.8 98 .1  i 4 . 1  

5. 0.1M pot .  phosphate 
t 

0.2M sod.  s u l f a t e  8.8 9 2 . 6  i 6 . 0  

6. 0.1M pot .  phosphate 10 .0  91 .7  & 0 . 7  

7 .  0.1M pot .  phosphate 
+ 

0.1M sod.  s u l f a t e  1 0 . 0  9 2 . 2  i 3.0 

* average of three  t r i a l s .  

pot .  - potassium; sod.  = sodium 

Recovery of gentamycin from ground beef tissue 

fortified at 2 p p m  level. 
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GENTAMYCIN IN ANIMAL TISSUES 623 

0 
N 

.a - (u - .r m 

T I M  (HIN)  

Figure 1. Chromatogram of the OPA derivative of 

standard gentamycin. 

extraction, cleanup and derivatization procedure and 

examined by HPLC (Figure 2). There were no interfering 

compounds present in the sample which eluted at the 

retention time of Cla and C2. A broad peak, however, was 

present at the retention time of the C1 component. This 

made it impossible to quantitate the C1 component in the 

spiked sample. It was decided, therefore, to quantitate 

gentamycin based on the sum of the peak heights of Cla 

and C2. 
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624 AGARWAL 

G L c 
I I I 

* 0)  

I I ,- 

u) 0 
4 N 

N 
-4 

TIME (MIN)  

Figure 2 .  Chromatogram of beef tissue extract. 

The ground beef samples were spiked with standard 

gentamycin at 0.2, 0.5, 1, 2, 5, and lOppm levels. All 

these samples went through the entire purification and 

derivatization procedure and examined by LC. Figure 3 

shows a representative chromatogram of a sample spiked 

at the 2ppm level. Gentamycin Cla and C 2  are well 
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GENTAMYCIN IN ANIMAL TISSUES 625 

T a b l e  I1 -- 
R e c o v e r y  o f  g e n t a m y c i n  from g r o u n d  b e e f  t i s s u e  f o r t i f i e d  

w i t h  g e n t a m y c i n ,  e x t r a c t e d  w i t h  0.1M p o t a s s i u m  p h o s p h a t e  

b u f f e r  i n  0.1M s o d i u m  s u l f a t e .  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
4
:
0
0
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



626 AGARWAL 

c 
I I I I I 

* Q 
d N 

(u .-. * Q 

TIME (HIN) 

Figure 3. Chromatogram of beef tissue extract 

fortified at 2 p p m  level with gentamycin. 

resolved. The recoveries, calculated baaed on the sum of 

the peak heights of Cla and C2, are shown in Table I1 

and ranged from 85.9% to 107.6% in samples fortified 

between 0.5ppm to lOppm levels. For aamples which were 

fortified at levels lower than 0.5ppm it was necessary 

to use larger volumes of the extract for cleanup and 
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GENTAMYCIN IN ANIMAL TISSUES 627 

d e r i v a t i z a t i o n  s t e p s .  F o r  e x a m p l e ,  i n  s a m p l e s  f o r t i f i e d  

a t  0.2ppm l e v e l ,  25ml o f  t h e  e x t r a c t  was u s e d  i n s t e a d  o f  

t h e  u s u a l  1 2  m l .  T h i s  i m p r o v e d  t h e  r e s o l u t i o n  of t h e  

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

i n c r e a s e d  b a s e  l i n e  n o i s e .  The  r e c o v e r i e s  r a n g e d  f r o m  

6 9 . 4 %  t o  91 .5% w i t h  a s t a n d a r d  d e v i a t i o n  o f  9.8. 

I n  c o n c l u s i o n ,  t h e  me thod  p r e s e n t e d  i n  t h i s  r e p o r t  

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

g e n t a m y c i n  i n  a n i m a l  t i s s u e s  a t  a l e v e l  a s  low a s  

O.2ppm. The  method i s  a c c u r a t e  a n d  r e p r o d u c i b l e .  
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