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f ac to ry  for t he  two vi ruses  s tudied .  The  m e t h o d  should  
be  useful  w h e n  i t  is des i rable  to  use a single p r e p a r a t i o n  
of pur i f ied  v i rus  for a series of e x p e r i m e n t a l  s tud ies  and  
especial ly  useful  w h e n  freezing is undes i r ab le  s . Fo r  any  
p a r t i c u l a r  v i rus  one would  p r o b a b l y  h a v e  to  d e t e r m i n e  
t he  o p t i m u m  p H  a n d  ionic s t r e n g t h  of t he  s torage  m e d i u m  
before  t he  m e t h o d  could be  successful ly  used. 

est  6vit6e p a r  f i l t r a t i on  k t r a v e r s  u n  microf i l t re  asep t ique  
plac6 dans  u n  r6servoir  6ga lemen t  asept ique .  
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Rgsumd. On d6cr i t  une  m 6 t h o d e  d ' a c c u m u l a t i o n  des 
v i rus  v6g6taux.  Elle ne  c o m p r e n d  pas  la cong61ation ou 
la c o n s e r v a t i o n  ch imique .  L a  c o n t a m i n a t i o n  mic rob ienne  s p.R.  DESJARDINS and T. O. DIENER, Phytopath. 57, 809 (1967). 

M e t h y l a t e d  C e l l o p h a n  M e m b r a n e s  for  P o s s i b l e  U s e  in  M u l t i - M e m b r a n e  E l e c t r o d e c a n t a t i o n  

I n  m u l t i - m e m b r a n e  electrodecantationl, ce l lophan  
m e m b r a n e s  spaced  1 m m  a p a r t  are inse r t ed  in t he  separa-  
t i on  c h a m b e r s  of the  a p p a r a t u s .  Th i s  a r r a n g e m e n t  reduces  
t h e  h o r i z o n t a l  d i s t ance  of m i g r a t i o n  of a p ro t e in  before  
i t  m e e t s  a bar r ie r .  On th i s  o b s t r u c t i o n  t he  p r o t e in  con- 
c e n t r a t e s  and  slides to  t he  lower region of t he  vessel.  The  
p r o t e i n  c o m p o u n d  w h i c h  is isoelectr ic  a t  t he  p H  of opera-  
t i o n  of t he  e l e c t r o d e c a n t a t o r  r em a i ns  s t a t i o n a r y  a n d  m a y  
be  s epa ra t ed  f rom t h e  m i g r a t i n g  f r ac t ions  a f t e r  com- 
p l e t i on  of t he  expe r imen t .  I f  e l e c t r o d e c a n t a t i o n  is con- 
d u c t e d  for long periods,  c o n c e n t r a t i o n  of t he  isoelectr ic 
c o m p o n e n t  m a y  occur  in t h e  lower regions  ot the  separa-  
t i on  ceils. Th i s  m a y  be due  to one of two  reasons.  The  
p H  of t he  buf fe r  in  wh ich  t he  p r o t e i n  m i x t u r e  is c o n t a i n e d  

m a y  no t  be  exac t ly  isoelectr ic for the  c o m p o n e n t  to  be  
pur i f ied,  or, t h e  buf fe r  in  t he  s epa ra t i on  sect ions  of t he  
e l e c t r o d e c a n t a t o r  moves  on  a c c o u n t  of e lec t roendosmos is  
of t h e  buffer  t h r o u g h  t he  ce t lophan  m e m b r a n e s .  A t  ve ry  
low ionic s t r e n g t h  th i s  m o v e m e n t  of t he  f luid is ve ry  
not iceable .  The  e lec t roendosmos is  is due  to t he  H e l m h o l t z  
doub le  layer  effect  in  t he  pores  of t he  cel lophan.  This  
m i g r a t i o n  of t h e  e lec t ro ly te  m a y  be  r educed  b y  t he  addi-  
t i on  of smal l  a m o u n t s  of Mg ions to  t he  buffer .  The  
d i v a l e n t  ions h a v e  a suppress ing  effect  on t he  ze ta  po ten-  
t i a l  in t he  double  layer.  U n f o r t u n a t e l y  d i v a l e n t  ions are 
inso luble  on t h e  a lka l ine  side of n e u t r a l i t y  and  conse- 
q u e n t l y  will h a v e  no effect  on  t he  ze ta  po ten t i a l .  

As t h e  m a j o r  ze ta  p o t e n t i a l  in  ce l lophan  is due  to 
d issocia t ion  of c a rboxy l  groups  wh ich  fo rmed  b y  ox ida t i on  
d u r i n g  t he  m a n u f a c t u r e  of t he  m e m b r a n e  i t  follows t h a t  
if t hese  groups  could be  e l i m i n a t e d  t h e  ze ta  p o t e n t i a l  
would  be  g rea t ly  d i m i n i s h e d  a n d  t he  e lec t roendosmosis  
in t h e  m e m b r a n e s  would  be  reduced  to  a m i n i m u m .  An  
effect ive  m e a n s  of e l i m i na t i on  of t he  c a r b o x y l  groups  is 
to  m e t h y l a t e  t h e  m e m b r a n e s  p r io r  to  t r i m m i n g  t h e m  to 
t h e  cor rec t  size for t he  e l ec t rodecan ta to r .  

The  m e t h y l a t i o n  is done  b y  w as h i ng  t r aces  of glycer ine 
f rom the  surface 0I t he  ce l lophan  followed b y  t h o r o u g h  
d e h y d r a t i o n  in abso lu te  alcohol.  The  r e m a i n i n g  e t h a n o l  
is r e m o v e d  w i t h  d r y  m e t h a n o l .  The  m e m b r a n e  is t h e n  
s u b m e r g e d  in a m i x t u r e  of d r y  m e t h a n o l  c o n t a i n i n g  4 %  
b y  we igh t  of d ry  HC1 vapour .  T h e y  are lef t  in th i s  m i x t u r e  
for 4 days  a t  r oom t e m p e r a t u r e  a f te r  which  t h e y  are 
w a s h e d  free of t he  methano l -HC1 mix tu re .  The  m e t h y l a -  
t i on  of t he  ca rboxy l  g roups  seems to  be  comple te  a f te r  

th i s  t r e a t m e n t  as add i t i ona l  m e t h y l a t i o n  w i th  diazo- 
m e t h a n e  does no t  a p p e a r  to  h a v e  a n y  f u r t h e r  effect. 

The  ef fec t iveness  of r e m o v a l  of t he  charges  is semi-  
q u a n t i t a t i v e l y  assessed b y  t he  e lec t roendosmosis  which  
the  m e m b r a n e s  show u n d e r  s t a n d a r d i z e d  condi t ions .  

The  m e m b r a n e s  are c l amped  be tween  the  f langes 
a t t a c h e d  to 2 glass t ubes  a n d  a p o t e n t i a l  g r ad ien t  of 
15 V/cm is app l ied  across t he  m e m b r a n e .  The  e lec t ro ly te  
so lu t ion  was 0 . 0 1 4 M  NaC1 and  the current dens i ty  was 
6.6 m A / c m  ~. Revers ib le  Ag/AgC1 electrodes  are used. The  
m i g r a t i o n  of t he  sa l t  so lu t ion  t h r o u g h  t he  m e m b r a n e  was 
m e a s u r e d  in capi l lar ies  a t t a c h e d  to  t he  e lect rode vessels.  
Af te r  pass ing  t h e  cu r r en t  for 1 h to  al low for  in i t ia l  t e m -  
p e r a t u r e  equ i l i b r a t i on  of t he  a p p a r a t u s  readings  were 
t aken .  The  resu l t s  are shown  in t he  Table .  

I t  is e v i d e n t  f rom the  Tab le  t h a t  the  e lec t roendosmos is  
shown  b y  t he  t r e a t e d  m e m b r a n e s  is m u c h  less t h a n  t h a t  
shown b y  t he  u n t r e a t e d  ce l lophan  and  t h a t  the  r e m o v a l  
of the  ca rboxy l  groups  is comple te  a f t e r  the  f i rs t  m e t h y l a -  
t ion.  The  res idua l  e lec t roendosmos is  is p r o b a b l y  due  to  
n o r m a l  H e l m h o l t z  double  layer  effect  shown  b y  a n y  sur-  
face due to a d s o r p t i o n  of ions. I t  would  no t  be  possible  
to  e l imina te  t h i s  effect. 

Electroendosmosis of cellophan medium 0.014M NaC1 potential 
gradient 15 V/CM, current density {6.6 mA/cm 2) 

Material Rate of migration of 
0.014 M NaC1 in ml/min 

Untreated cellophan 0.0125 
Cellophan methylated with methanol HC1 0.00166 
Cellophan methylated with methanol HC1 0.0018 
followed by diagomethane treatment 

1 A. POLSON, Biochim. biophys. Acta 77, 315 (1953). 
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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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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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