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BOTANICAL SOURCE DIFFERENTIATION 
OF PODOPHYLLUM RESIN BY HPLC 

D. A. Fay and H. W. Ziegler 
Corporate Analytical Research Department 

Mallin ckrod t, In c. 
P. 0. Box 5439 

St. Louis, Missouri 6314 7 

ABSTRACT 

A high-performance l i q u i d  chromatographic method t o  de te rmine  
b o t a n i c a l  s o u r c e s  of  Podophyllum r e s i n  v i a  approximate 
podophyl lotoxin c o n t e n t  is  descr ibed .  North American r e s i n  
c o n t a i n s  about  10% podophyllotoxin,  t h e  I n d i a n  v a r i e t y  a b o u t  40%. 
Samples are d i s s o l v e d  i n  mobile phase s o l u t i o n  and ana lyzed  by 
HPLC u s i n g  normal-phase chromatography with d e t e c t i o n  a t  280 nm. 
Estimates of  podophyl lotoxin c o n t e n t  were made u s i n g  commercially 
a v a i l a b l e  r e f e r e n c e s .  

INTRODUCTION 

Podophyllum, as s p e c i f i e d  by The Uni ted  S t a t e s  Pharmacopaeia 

(USP) ( I ) ,  is t h e  d r i e d  rhizome and r o o t s  of  Podophyllum pe l ta tum 

L.  c o n t a i n i n g  up t o  1% podophyllotoxin and 3-6% r e s i n  (2) .  p- 

peltatum is grown p r i m a r i l y  i n  North America. Podophyllum grown 
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i n  Ind ia  c o n s i s t s  of t he  rhizome and r o o t s  of  Podophyllum 

hexandrum Royale (P. emodi Wall) y i e l d i n g  1-4s Podophyllotoxin 

and 6-125 r e s i n  (2) .  Podophyllum r e s i n  USP is  t h e  percola ted  

a lcohol  e x t r a c t  of  Podophyllum which is concent ra ted  and 

p r e c i p i t a t e d  from a c i d i f i e d  water. The d r i e d  r e s i n  from p- 

pel ta tum con ta ins  about  10% podophyllotoxin, while  t h e  Indian  

va r i e ty  y i e l d s  a r e s i n  wi th  about  40% podophyllotoxin (2 ) .  

Ext rac ted  r e s i n s  s o l u t i o n s  a r e  used i n  t o p i c a l  s o l u t i o n s  f o r  t he  

t rea tment  of venerea l  and o t h e r  warts .  The B r i t i s h  

Pharmaceutical Codex (BPC) (2 )  lists monographs f o r  Podophyllum 

(pe l ta tum) ,  Ind ian  Podophyllum and r e s i n  prepared from both. BPC 

s p e c i f i e s  t h a t  t h e  r e s i n  l a b e l s  state the  b o t a n i c a l  source. The 

USP ( 1 )  excludes Ind ian  Podophyllums and r e s i n s  prepared from 

them. The USP s p e c i f i e s  a d i f f e r e n t i a t i o n  tes t  which relies on 

Indian  r e s i n  forming a g e l  i n  a l coho l i c  potassium hydroxide 

so lu t ion .  D i f f e r e n t i a t i o n  by t h i s  test  has  n o t  always been 

conclusive,  p a r t i c u l a r l y  i f  t h e  Ind ian  r e s i n  is low i n  

podophyllotoxin. An HPLC method is repor ted  which d i s t i n g u i s h e s  

the  bo tan ica l  source of  podophyllwn r e s i n  v i a  podophyllotoxin 

conten t  d i f fe rences .  

EXPERIMENTAL 

Apparatus and Reagents - A convent ional  i s o c r a t i c  HPLC was 

used. The appara tus  was equipped with: a s i l i c a  column [We used 

LiChrospher, S i  100,  (E. Merck)]; UV de t ec t ion  a t  280 nm; and a 

Rheodyne 20 p1 i n j e c t i o n  valve. Mal l inckrodt  HPLC grade so lven t s  
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were used f o r  t h e  mobile phase s o l u t i o n  prepared as fol lows:  

d i l u t e  100 m l  of anhydrous methanol, 40 m l  of t e t r ahydro fu ran ,  

and 10 m l  of g l a c i a l  a c e t i c  a c i d  t o  1000 m l  wi th  hexane, mix and 

degas. 

Reference Mate r i a l s  - Podophyllum r e s i n  ex t r ac t ed  from P. pel- 

- tatum (Code P-8503 Sigma Chemical, S t .  Louis ,  MO) and 

podophyllotoxin ( P r a c t i c a l ,  Sigma Code P2765, approximately 75% 

pure was used. Recently introduced Code P-4405, approximately 

98% pure, would a l s o  s u f f i c e ) .  

Procedure - Reference podophyllotoxin s o l u t i o n  was prepared 

by accu ra t e ly  weighing approximately 0.04 g of r e fe rence  material 

i n t o  a 100-ml volumetr ic  f l a s k ,  then  d i s so lv ing  and d i l u t i n g  wi th  

mobile phase so lu t ion .  Sample s o l u t i o n s  cons i s t ed  of about  0.1 g 

of r e s i n ,  accu ra t e ly  weighed and s i m i l a r l y  d isso lved  i n  100 m l  of 

mobile phase so lu t ion .  U l t r a son ic  a g i t a t i o n  was necessary  t o  a i d  

d i s so lu t ion .  Tes t  s o l u t i o n s  were f i l t e r e d  through 0.5 p Teflon 

f i l t e rs  before  i n j e c t i o n .  I n t o  an  appropr i a t e ly  e q u i l i b r a t e d  

HPLC, a t  a flow r a t e  of 2 ml/min, t e s t  s o l u t i o n s  were i n j e c t e d  

and t h e  chromatograms recorded f o r  15 minutes. The r e t e n t i o n  f o r  

podophyllotoxin i s  approximately 4 minutes. 

RESULTS AND DISCUSSION 

Figure  1 d i sp lays  r ep resen ta t ive  chromatograms o f  our  pod+ 

phyl lo toxin  re ference  and r e s i n  from North American and Ind ian  

sources .  Based on the  podophyllotoxin reference conta in ing  
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approximately 75% t o x i n ,  we c a l c u l a t e d  t h a t  t h e  Sigma 

p e l t a t u m  r e s i n  conta ined  approximately 11% podophyllotoxin.  We 

analyzed s e v e r a l  e x t r a c t e d  r e s i n  samples from u n c e r t a i n  sources .  

Based on our  method and computat ions by referral  t o  t h e  known 

t o x i n ,  w e  concluded t h a t  a group which assayed  8 ,  1 2 ,  18, and 15% 

podophyllotoxin was P. pe l ta tum (North American). A second 

grouping wi th  a s s a y  v a l u e s  of 42 ,  34, 36, and 44% was d e r i v e d  

from P . hexandrum ( I n d i a n ) .  

Treppendahl  and Jakobsen ( 3 )  d e s c r i b e  a n  involved  p r e p a r a t i v e  

chromatographic procedure f o r  i s o l a t i n g  podophyl lotoxin which was 

used as a s t a n d a r d  f o r  a n  HPLC a s s a y  procedure. Our purpose was 

t o  d e f i n e  a r a p i d  q u a l i t a t i v e  procedure t o  de te rmine  t h e  

b o t a n i c a l  source  of  podophyllum r e s i n  independent  of t h e  dubious 

g e l  formation t es t  o r  s u p p l i e r  claims, The a s s a y  procedure  by 

Treppendahl and Jakobsen ( 3 )  was t o o  lengthy  f o r  o u r  purposes .  
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