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T h e  m e t h y l a t e d  m e m b r a n e s  are b r i t t l e  w h e n  dry,  b u t  
w h e n  mo i s t  t h e y  h a v e  suff ic ient  m e c h a n i c a l  s t r e n g t h  to  
r e n d e r  t h e m  useful  in  t he  form of a n  a s sembly  p a c k  in 
t h e  e l e c t r o d e c a n t a t i o n  a p p a r a t u s .  Care should  be  t a k e n  
no t  to  fold t h e m  as t h e y  c rack  easi ly  a t  t he  pos i t ion  of 
the  b e n d  2. 

Zusammen/assung. Die L a d u n g e n ,  eine Folge der  Kar -  
b o x y l g r u p p e n  a n  Z e l l o p h a n m e m b r a n e n ,  k 6 n n e n  d u r c h  
Me thy l i e rung  e n t f e r n t  werden .  So b e h a n d e l t e  M e m b r a n e n  
zeigen eine be t r~ch t l i che  V e r m i n d e r u n g  ih re r  E lek t ro -  
endosmosis  u n d  s ind d a h e r  fiir M u l t i m e m b r a n e l e k t r o d e -  
k a n t a t i o n  sehr  geeignet .  

A.  POLSON 
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membranes .  
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Separation of Cardiotonic from Flavanoid Compounds of the Squill,  Urginea maritima Baker 

STOLL et al. 1 h a v e  ident i f ied  mos t  of t he  ca rd io ton ic  
glycosides of t h e  Squil l ;  a n t h o c y a n i n s  z a n d  f l avano id  
c o m p o u n d s  a h a v e  also been  found.  T he  e t h y l - a c e t a t e  
ex t r ac t s  cons is t  m o s t l y  of t he  ca rd io ton ic  and  f l avano id  
c o m p o u n d s ;  however ,  a good m e t h o d  for t he i r  s e p a r a t i o n  
is no t  ye t  avai lable .  The  m e t h o d  here  descr ibed is s imple  
and  rel iable  enough  to sepa ra te  b o t h  groups  of compounds .  

2VIaterials and methods. Squill  ex t rac t s .  T he  e thy l -  
a ce t a t e  e x t r a c t s  of t he  t r iploid,  t e t r ap lo id  a n d  hexap lo id  
Span i sh  bulbs ,  o b t a i n e d  b y  the  m e t h o d  of STOLL et  al. ~, 
w e r e  u s e d .  

C h r o m a t o g r a p h y .  The  f rac t ions  of t he  ex t r ac t s  were 
checked  by  p a p e r  c h r o m a t o g r a p h y  a for b o t h  ca rd io ton ic  
and  t l avanoids .  T h i n  layer  c h r o m a t o g r a p h y  (TLC) in 
po lya ln ide  (Woelm) developed w i th  w a t e r - e t h a n o l -  
m e t h y l e t h y l k e t o n e - a c e t y l a c e t o n e  (65 : 1 : 5 : 15 : 5, b y  vol.) s 
for t l avano ids  and  Silicagel G deve loped  w i th  w a t e r  
s a t u r a t e d  m e t h y l e t h y l k e t o n e  for cardio tonics .  T he  chro- 
m a t o g r a m s  were sp rayed  w i th  10% SbC13 in ch lo roform 
or 10% a m i n o e t h y l e s t e r  of d ipheny lbor i c  acid in 
m e thano l  6. 

F i l t r a t i o n  t h r o u g h  po lyamide .  10 g of t he  d ry  e thy l -  
a ce t a t e  e x t r a c t s  suspended  in 1 1 of d is t i l led  w a t e r  were  
s t i r red  for 15 rain  w i th  100 g of po lyamide  (Ul t r amid -  
P u l v e r  B A S F )  free of monomers7 ;  t he  s lu r ry  was poured  
in to  a funnel ,  w i t h  a s in te red  glass p la te ,  t he  w a t e r  was  
f i l tered ou t ;  t h e n  t he  po lyamides  were washed  w i t h  2 1 
of 10% aqueous  me thano l ,  f i l tered ou t  and  a d d e d  to 
the  w a t e r  (I); 10 1 of 50% m e t h a n o l  were passed  w i t h  
s t i r r ing  (II} a n d  f ina l ly  10 1 of abso lu te  m e t h a n o l  ( I l l ) .  
W i t h  f rac t ion  I I ,  where  the  s epa ra t i on  was no t  comple te ,  
t he  process  was r epea t ed  over  the  same  po lyamide  used;  
wash ing  w i th  10% methano l ,  t he  r e m a i n i n g  card io ton ics  
were passed and  added  to  f rac t ion  I. The  p o l y a m i d e  
washed  w i th  d i m e t h y l f o r m a m i d e  did  no t  r e t a i n  a n y  
apprec iab le  a m o u n t  of these  c o m p o u n d s  (see Figure) .  

Results and discussion. F r a c t i o n  I was  s h o w n  to con t a in  
card io tonics  and  some f lavanopolyglycos ides ,  t h a t  were 
i so la ted  by  p r e p a r a t i v e  p a p e r  c h r o m a t o g r a p h y ,  a f t e r  
s epa ra t i ng  mos t  of t he  card io tonics  b y  c rys t a l l i za t ion  of 
the  c o n c e n t r a t e d  l iquids ;  f rac t ion  I I  c o n t a i n e d  m o s t  ot 
f lavano-3-glycosides ,  ve ry  l i t t le  d i h y d r o q u e r c e t i n  a n d  
polyglycosides;  f r ac t ion  I I I  con t a ined  all f l avano ids  w i t h  
3-OH free a n d  some of t he  3-glycosides. Th i s  sequence  
is in accordance  w i t h  the i r  Rf  us ing aqueous  so lven ts  on 
paper .  The  isola t ion  of the  ind iv idua l  f l avano id  c o m p o u n d s  
from these  s imple  f rac t ions  was ach ieved  by  the  o r d i n a r y  

c h r o m a t o g r a p h i c  t e c h n i q u e s  a n d  will be pub l i shed  else- 
where.  

The  p r ec ip i t a t i on  w i t h  lead ace t a t e  or h y d r o x y d e  1 ha s  
to  be  r epea t ed  more  than 3 t imes  to achieve  a n y  sub-  
s t a n t i a l  separa t ion ,  and  some a l t e r a t i on  occur red  m a i n l y  
on the  3-OH free compounds .  W e  h a v e  worked  some 25 
runs  of t he  e x t r a c t s  b y  c o l u m n  c h r o m a t o g r a p h y  on cel- 
lulose powder,  ca rboxymethy lce l lu lose ,  Magnesol ,  poly-  
amides  etc. ;  t h e  resul t s  were no t  sa t i s fac to ry ;  the  poly- 
glycosides of b o t h  groups  b e h a v e d  on the  c h r o m a t o -  
g raph ic  sys tems  in a s imi la r  way,  querce t in ,  d ihydro -  
querce t in  and  f l avanomonog lycos ides  are diff icul t  to  
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W h a t m a n  No. 1 eh romatograms  of the fract ions sprayed with SbCI a. 
Solvents :  (1) n -bu tano l -ace t i c  a c i d - w a t e r  (4 :1:5 ,  b y  vol. upper  
layer) ;  (2) 2% acet ic  acid. GC, cardiotonic  glycosides;  8, d ihydro-  
quercet in ;  (3) condensat ion product ;  1 ,2 ,3 -0H free f lavanoids ;  
o ther  spots, f lavanoid-3-glycosides.  
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separate from the less glycosidated cardiotonics. With the 
filtration technique, both types could be separated with 
less time and solvent volumes and without substantial 
losses. We hope that  other plant extracts, as Digitalis, 
Oleander etc. could be processed in a similar way. 

Resumen. Se describe un m6todo de filtraci6n sencilla 
a trav6s de poliamidas, con el cual se han conseguido 

los nlejores resultados en la separaci6n de los gluc6sidos 
cardiot6nicos y flavonoides de las preparaciones de escila. 

F. A. VEGA, M. FERNANDEZ, 
P. G. CASADO and M. ESTERUELAS 

Facultad de Farmacia, Universidad de Navarra, 
Pamplona (Spain), 21 June 1968. 

CONGRESSUS 

Austria 

IAEA S ymp os ium on in vitro Procedures with 
Radioisotopes in Clinical Medicine and Research 

in Vienna 8-12 September 1969 

Further  information and forms to accompany abstracts 
of papers intended for presentation at the Symposium 
may be obtained from national authorities for atomic 
energy matter.  Abstracts must be submitted through 
these authorities so as to reach the International Atomic 
Energy Agency before 1 May 1969. 

Scientific Secretaries : Dr. E. H. Belcher and Dr. T. Nagai, 
International Atomic Energy Agency, K/irntnerring 11-13, 
10 t 0 Vienna (Austria). 

Great Britain 

3rd Gregynog Natural Products Sympos ium 

in Gregynog (Newtown, Montgomeryshire) 
30 M a y - 2  June 7969 

The third Gregynog Natural Products Symposium, enti- 
tled 'The Chemistry and Biosynthesis of Terpenes and 
Steroids', sponsored by Euchem, will be held in the 
residential centre of the University of Wales at Gregynog, 
Newtown, Montgomeryshire. Plenary lectures will be 
give by ttxe Professores D. H. R. Barton, D. A. van Dorp, 
Sir Ewart  Jones and Dr. Snatzke, in addition to short 
papers by other invited speakers. 
Further information concerning this conference is available 
from Department  of Chemistry, University College of 
Swansea, Singleton Park, Swansea (Glam./Gr. Britain). 

International Cell Research Organization (ICRO) 

1. Training Courses. One of the main activities of ICRO 
is the organization of training courses on topics of high 
novelty and on modern techniques in cellular and molecu- 
lar biology: Principles and techniques of tissue and organ 
culture; Genetics and Physiology of Bacterial viruses; 
Energy transducing systems on the sub-cellular level; 
Methods in mammalian cytogenetics; Membrane Bio- 
physics; DNA-RNA Hybridization ; Biogenesis of Mito- 
chondria; Embryology and Epigenetics; Interaction be- 
tween Animal Viruses and host cells, application of 
computers to experimental work in biology and chemistry; 
Methods in molecular biology, etc. The courses generally 
last 3-5 weeks, and include 16-20 young participants 
(sometimes more). The ICRO courses are fully inter- 

national, both the teaching staff and the participants 
coming from the largest possible number of countries. 

2. The Problem o[ Developing Countries. Most of the 
past ICRO courses tlave been organizing in European 
countries - east and west - but  the demand from devel- 
oping countries is increasing steadily. ICRO activities in 
developing countries may tend to give preference to topics 
of potential economic usefulness, such as applied micro- 
biology, microbial protein production, fermentation in- 
dustries, soil microbiology, plant genetics, etc. 

Inquiries for more information should be addressed to: 
Dr. Adam Kepes, International Cell Research Organiza- 
tion, c/o Unesco - AVS, Place de Fontenoy, 75 Paris 7e, 
France. 


