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THIN- LAYER CHROMATOGRAPH I C SEPARATION AND QUANT ITAT I O N  

OF THE ANTI-TUMOR AGENT DAUNORUBICIN I N  FERMENTATION MEDIA* 

H.J. I ssaq ' ,  N.H. R i s s e r  
Chemical Carc inogenesis  Program 

and 

A. Aszalos 
Chemotherapy Fermentat ion Labora to ry  

N C I  F r e d e r i c k  Cancer Research Center  
F reder i ck ,  Mary land 21701 

INTRODUCTION 

Daunorubic in  (1 ,2) ,  an a n t i b i o t i c  produced by t h e  microorganism 

Streptomyces pence t i cus ,  can be used i n  t h e  t rea tmen t  o f  b o t h  acu te  leukemia 

and s o l i d  tumors i n  human ( 3 ) .  Ex tens i ve  c l i n i c a l  t r a i l s  o f  t h i s  compound 

a r e  be ing  conducted by t h e  N a t i o n a l  Cancer I n s t i t u t e .  P roduc t i on  o f  

daunorub ic in  by f e r w e n t a t i o n  and i t s  i s o l a t i o n  f rom f e r m e n t a t i o n  b r o t h  has 

been desc r ibed  elsewhere ( 4 ) .  

daunorub ic in  f o r  c l i n i c a l  t r a i l s ,  t h e  Chemotherapy Fermentat ion Labora to ry  

I n  t h e  course o f  producing s u f f i c i e n t  

'Author  t o  whom correspondence shou ld  be addressed. 

* 
Research suppor ted by N a t i o n a l  Cancer I n s t i t u t e  under C o n t r a c t  
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534 ISSAQ, RISSER, AND ASZALOS 

o f  t h e  F reder i ck  Cancer Research Center  r e q u i r e d  a f a s t  q u a n t i t a t i v e  assay 

f o r  daunorubic in  i n  fe rmen ta t i on  b r o t h .  

t h i n - l a y e r  chromatographic system f o r  t h e  s e p a r a t i o n  o f  daunorub ic in  and 

i t s  i n  s i t u  q u a n t i t a t i o n  by densi tometry .  

Th i s  paper  descr ibes a one-dimensional 

METHODS 

Apparatus 

Standard TLC g l a s s  tanks were used f o r  p l a t e  development. Q u a n t i t a t i v e  

dens i tomet r i c  measurements were made ( a t  480 nm) on a Schoe f fe l  S O  3000 

spect rodensi tometer  connected t o  a Hewlet t -Packard 3352A l a b o r a t o r y  da ta  

system through an A / O  conve r te r .  

Reagents 

A l l  so l ven ts  used were g lass  d i s t i l l e d  (Bu rd i ck  and Jackson, Muskegon, 

MI), o r  o f  F i s h e r  c e r t i f i e d  ACS grade. 

O r .  J. Douros (NCI) and used w i t h o u t  f u r t h e r  p u r i f i c a t i o n ;  TLC o f  t he  

compound i n  ch1oroform:methanol : a c e t i c  a c i d  (65: lO: lO)  on s i l i c a  g e l  p l a t e s  

(EM s i l i c a  ge l  60) showed o n l y  one spo t  ( R f  0.37). 

were used f o r  a p p l y i n g  t h e  samples. 

P repara t i on  o f  Standard 

Oaunorubic in  was s u p p l i e d  by 

Drummond m i c r o p i p e t t e s  

100 u g  daunorub ic in  were d i s s o l v e d  i n  5 m l  o f  acet0ne:deion ized wa te r  

( 1 : l  v / v ) .  

P repara t i on  o f  t h e  Sample 

Several d i f f e r e n t  g l ycos ides  o f  daunorub ic in  a r e  produced d u r i n g  

fe rmen ta t i on .  

h y d r o l y s i s .  

t h e  TLC p la tes .  

i s  t r a n s f e r r e d  t o  a 25 m l  Erlenmayer f l a s k  and 300 mg o f  o x a l i c  a c i d  added, 

a f t e r  which t h e  f l a s k  i s  p laced i n  a 50°C wa te rba th  f o r  45 minutes.  

i s  t hen  removed, and t h e  sample coo led  down t o  10-15°C. 

t h e  daunorubic in  o x a l a t e  s o l u t i o n  i s  wi thdrawn f rom t h e  t o p  o f  t h e  f l a s k ,  and 

Most o f  these can be conver ted  t o  daunorub ic in  by m i l d  a c i d  

The m i x t u r e  i s  hyd ro l ysed  b e f o r e  a p p l i c a t i o n  o f  t h e  sample t o  

A 10 m i l l i l i t e r  r e p r e s e n t a t i v e  sample o f  t h e  f e r m e n t a t i o n  b r o t h  

The f l a s k  

A 1 m l  a l i q u o t  o f  
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DAUNORUBICIN IN FERMENTATION M E D I A  535 

mixed w i t h  1 m l  acetone i n  a t e s t  tube, a f t e r  which 2-5 L I ~  a r e  s p o t t e d  on t h e  

TLC p l a t e .  

TLC Development and D e t e c t i o n  

Standard daunorub ic in  s o l u t i o n  and b r o t h  media ( 2  p 1 )  were a p p l i e d  s i d e -  

by-s ide on a 20 cm TLC p l a t e ,  and development was c a r r i e d  o u t  w i t h  ch lo ro fo rm:  

methano1:acetic a c i d  (65:lO:lO). 

c u r r e n t  o f  c o l d  a i r  and t h e  d e n s i t y  o f  t h e  spo ts  measured. 

A f t e r  development, t h e  p l a t e  was d r i e d  i n  a 

RESULTS AND DISCUSSION 

Oaunorubic in  i s  separated f rom o t h e r  coinponents o f  t h e  media by 

deve lop ing  t h e  TLC p l a t e  i n  ch1orofonn:methanol : a c e t i c  a c i d  (65: lO: lO) .  

long-UV l i g h t  t h e  spots  shown i n  Tab le  I were observed. 

i s  w e l l  reso lved  f rom o t h e r  i m p u r i t i e s  which makes q u a n t i t a t i v e  assay ve ry  

easy. D ry ing  t h e  spo ts  a f t e r  s p o t t i n g  t h e  samples on t h e  p l a t e  a f f e c t e d  t h e  

separa t i on  o f  daunorub ic in  con ta ined  i n  t h e  media b u t  n o t  f rom t h e  s tandard  

s o l u t i o n .  The optimum d r y i n g  t i m e  i s  1 m inu te  w i t h  a h a i r  d r y e r .  A l so ,  i t  

i s  i m o o r t a n t  t o  spo t  a minimum amount o f  sample, 2 t o  6 m i c r o l i t e r s .  

Under 

Note t h a t  daunorub ic in  

To a i d  

TABLE I R f  va lues and c o l o r  o f  spo ts  o b t a i n e d  when f e r m e n t a t i o n  b r o t h  

c o n t a i n i n g  daunorub ic in  was s p o t t e d  on s i l i c a  g e l  p l a t e s  and 

developed i n  ch1oroform:methanol : a c e t i c  a c i d  (65:lO:lO). 
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536  ISSAQ, RISSER, AND ASZALOS 

t h e  d r y i n g  o f  t h e  spo ts ,  s i n c e  t h e  sample i s  prepared i n  water ,  acetone was 

added (1 :1 v / v )  b e f o r e  s p o t t i n g .  

The recovery o f  daunorub ic in  f rom f e r m e n t a t i o n  media was t e s t e d  by s p i k i n g  

two b r o t h  samples, w i t h  25 mg/ml daunorub ic in .  

desc r ibed  i n  t h e  exper imenta l  s e c t i o n .  2 and 3 111 o f  t h e  e x t r a c t  were s p o t t e d  

on t h e  TLC p l a t e ,  developed and t h e  d e n s i t y  o f  daunorub ic in  was measured. The 

r e s u l t s  i n d i c a t e  b e t t e r  t han  90% recovery (Tab le  1 1 ) .  

i n v e s t i g a t i o n ,  t he  method used f o r  assay ing daunorub ic in  i n  f e r m e n t a t i o n  b r o t h  

r e q u i r e d  seve ra l  e x t r a c t i o n  and q u a n t i t a t i o n  by h i g h  performance l i q u i d  

chromatography, HPLC (5) .  

ne r fo rm and assays 15 samples pe r  20 x 20 cm p l a t e  s imu l taneous ly .  

t h e  TLC method was compared t o  t h e  o l d  HPLC method by assay ing  ove r  60 b r o t h  

samples, a very good agreement was found between b o t h  methods. A sample o f  these 

r e s u l t s  i s  g i ven  (Table 111). 

daunorubic in  i n  1 : l  v / v  acetone: w a t e r  and i n  f e r m e n t a t i o n  b r o t h  gave a l i n e a r  

c a l i b r a t i o n  curve ( F i g u r e  1 ) .  It i s  wor th n o t i n g  t h a t  t h i s  niethod i s  accu ra te  

f o r  assay ing i n  t h e  range o f  10-100 ug/ml daunorub ic in .  

E x t r a c t i o n  was c a r r i e d  o u t  as 

A t  t h e  t ime  o f  t h i s  

The TLC method desc r ibed  he re  i s  f a s t e r ,  e a s i e r  t o  

A lso,  when 

Q u a n t i t a t i v e  d e n s i t o m e t r i c  measurements o f  

TABLE I 1  Recovery o f  daunorub ic in  f rom f e r m e n t a t i o n  b r o t h .  

Trfal 
1 

1 

1 
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Vol ume 
Spot ted p1 
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FIGURE 1 Calibration curves for standard solution of daunorubicin, and 

for daunorubicin in broth samples. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
9
:
3
2
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



538 ISSAQ, RISSER, AND ASZALOS 

TABLE 111 Comparison o f  TLC and HPLC q u a n t i t a t i v e  da ta  f o r  daunorub ic in  

i n  f e r m e n t a t i o n  b r o t h .  

Sample # TLC (ug/ml)  HPLC (ug/ml 

1 25.7 28.0 

2 41.9 42.0 

3 34.2 34.6 

4 15.5 14.0 

5 57.5 53.0 

6 43.8 43.0 

7 41.5 41 .6 

8 21.5 20.5 

9 30.0 29.0 

10 94.4 93.3 

1. 

2. 

3. 

4. 

5. 
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