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Electro-osmosis on glass fiber fi lter paper 

I n  an  a t t e m p t  to find a s tabi l iz ing m e d i u m  other  t h a n  cellulose pape r  for t h e  separa t ion  of s e rum 
glycoprote ins  by  ionography,  glass fiber filter pape r  was  employed .  I t  was observed  t h a t  t he  
order  of m a g n i t u d e  of electroosmosis  was  m u c h  grea te r  on th is  glass paper  t h a n  t h a t  which  has  
been observed  on cellulose paper  1. A few expe r i men t s  were set  up  to de t e rmine  t he  e x t e n t  of 
t he  e lectroosmosis .  

The  P rec i s ion  Ionograph*  was used  for all separa t ions .  All r u n s  were m a d e  us ing  a veronal  
buffer  a t  p H  8.6, ionic s t r eng t h  0.05, a t e m p e r a t u r e  of 4 ° C and  a po ten t ia l  g rad ien t  of five vol ts  
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Fig. I. A = bovine  p l a s m a  a lbumin ;  B 
b r o m p h e n o l  b lue;  G = bovine p l a s m a  ?-  
g lobul in ;  ver t ica l  b roken  line = po in t  of 
app l ica t ion  of m i g r a n t  to str ips.  The  second 
s t r ip  in each set  is the  glass  filter paper .  In  
t h e  glass s t r ip  in 3, the  l ight ly  shaded  
por t ion  indica tes  d i s t r ibu t ion  of g lobul in  

all t h e  w a y  f rom t he  origin. 

per  cen t imeter .  The  cu r r en t  carr ied by  t he  glass 
paper  was  observed  to be  twice t h a t  carr ied by  
t he  cellulose pape r  unde r  o therwise  identical  ex- 
pe r imen ta l  condi t ions .  The  cellulose paper  used  
was W h a t m a n  No. I (o. 5 inch  width)  and  t he  
glass  fiber pape r  was  No. X-934-AH (made  by  
H u r l b u t  Pape r  Co. and  d i s t r ibu ted  by  H. Reeve  
Angel  and  Co., Inc. New York  7, N.Y.) .  The  
l a t t e r  sheets ,  i2 x x 5 inches  in size, were cu t  in to  
s t r ips  o. 5 × 15 inches.  I n  t h e  first  se t  of experi-  
m e n t s  (i in Fig. x) 5 /~1 of a o.oi  % solut ion of 
b r o m p h e n o l  blue was  used  as t he  mig ran t .  

In  all cases  t he  m i g r a n t  was added  as a th in  
s t r e ak  across t he  full w id th  of t h e  s t r ips  m i d w a y  
be tween  t he  ends.  Six s t r ips  were r u n  s imul t ane -  
ously,  th ree  of cellulose pape r  and  th ree  of glass. 
The  mobi l i ty  of t he  b r o m p h e n o l  b lue  was  4- o.77 
microns/second/volt/cm ( the 4- sign ind ica t ing  
migra t ion  to t h e  posi t ive electrode) on t he  cellulose 
paper ,  and  - - o . 4 4  on t he  glass  paper .  In  t he  nex t  
exper imen t ,  (2 in Fig. x) five/~l of a 1% solut ion 
of c rys ta l l ine  bovine  p l a s m a  a l b u m i n  was  appl ied 
to each of t he  six strips.  The  mobi l i ty  of t he  bovine  
p l a s m a  a l b u m i n  was  4- 0.26 on t he  cellulose paper  
a n d - - o . 6 4  on the  glass paper .  The  locat ion of 
t he  pro te in  bands  in each case was de te rmined  
by  use  of t he  b r o m p h e n o l  b lue  t echn ique  I. 

An  a t t e m p t  was t h e n  m a d e  to separa te  a 
m i x t u r e  on glass  paper .  The  m i g r a n t  in the  n e x t  
series of e x p e r i m e n t s  (3 in Fig. i) was a solut ion 
con ta in ing  i % crys ta l l ine  bovine  p l a s m a  a lbumin  

and  x % crys ta l l ine  bovine  p l a s m a  7-globul in (Fract ion II). In  all cases  t h e  p ro te in  s amples  were 
ob ta ined  f rom the  Research  Division,  A r m o u r  and  Company ,  Chicago• The  mobil i t ies  of the  bovine  
p l a s m a  a l b u m i n  and  bovine  p l a s m a  ?-globul in  on cellulose paper  were 4-0.26 and  4- 0.02 re- 
spect ively.  On  glass pape r  the  mobil i t ies  were - - 0 . 6 4  and  - - o . 9 x  respect ively.  The  mobi l i ty  of 
dex t r an ,  which  ha s  of ten  been used  as a e lectroosmotic  ind ica tor  in ionographic  research,  was  
found  to be - -  14. The  locat ion of t he  d e x t r a n  zone on t he  glass filter paper  s t r ip  was  de t e rmined  
b y  i m m e r s i n g  t he  s t r ip  in w a r m  concen t ra t ed  sulfuric  acid which resul ted  in a b rown  char red  
zone. Since t he  glass paper ,  as con t r a s t ed  wi th  cellulose paper ,  does no t  yield a colored background  
wi th  ca rbohydra t e -de t ec t i ng  agents ,  t h e  l a t i tude  of choice of developing  agen t  is a wide one. 
U p o n  scann ing  t h e  s t a ined  ionograms  wi th  an  a u t o m a t i c  s cann ing  device l, used  to de te rmine  
t h e  a m o u n t  of mate r ia l  in a g iven  band,  i t  was  found  t h a t  t he  glass pape r  absorbs  a lmos t  th ree  
t imes  as m u c h  l ight  as W h a t m a n  No. i pape r  (L 4 optical  dens i ty  un i t s  and  0.93 optical  dens i ty  
un i t s  respect ively) .  

The  b rompheno l  blue gave  as sha rp  a band  on the  glass  pape r  as i t  did on t he  cellulose paper,  
b u t  the  a l b u m i n  band  was s l ight ly  more  diffuse on the  glass paper  t h a n  on t he  cellulose paper .  
The  ?-globul in  p a t t e r n s  were qu i te  diffuse on t he  glass paper  str ips,  wi th  t he  ma te r i a l  being 
spread  ou t  in t he  fashion of a con t inuous  s p e c t r u m  all t he  way  f rom the  po in t  of origin. If  on  
fu r t he r  e x a m i n a t i o n  t h e  different  por t ions  of t he  broad zone on t h e  i onog rams  are  found  to  
represen t  real differences in t he  cha rac te r  of  t he  ?-globul in,  this_electrosmotic  f rac t iona t ion  m a y  
prove  to be of va lue  in t he  s t u d y  of globulin he terogenei ty .  At  first i t  m i g h t  appea r  t h a t  subs t ances  
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with a lower net  negative charge yield diffuse zones on the ionograms, bu t  dextran,  which exhibits 
only a very low electrophoretic mobil i ty in free solution, gave a sharp band. 
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Elution apparatus for quantitative paper chromato9raphy 

In  the course of recent studies on p lasma corticosteroids it was necessary quant i ta t ive ly  to elute 
large numbers  of paper  str ips 7 × 1.5 cm in a minimal volume of solvent. The appara tus  il lustrated 
greatly facilitated the procedure. 

In  place of micropipettes, 1.5 m m  bore glass capillary tubing was used to collect the  eluate, 
one end being bent  up at a r ight angle and flared to receive the end of the paper ;  each tube was 
calibrated at o.i and 0.2 ml. 

The t ank  and inner t rough are constructed in stainless steel ' .  The t rough is mounted  on 
a screw at  each end, by  means of which its height is adjusted to accommodate  str ips of different 
lengths. The slope of the tubes may  be varied; they are at tached by clips to shor t  sections of 
steel tubing mounted  on a 5 m m  rod, and these may  be rotated on the rod by slackening a fixing 
screw. 

Fig. z. 

Papers are held between a single thin glass sheet below and small rectangles of 7 tuna glass 
plate above. The tank  is covered by a glass lid which rests on a sponge-rubber  rim. 

The bo t tom of the t ank  is covered with the eluting solvent, and after inserting the papers  
the t rough is half filled with solvent;  it is unnecessary to await  equilibration. 

Using this procedure 2 big cortisol was eluted into 0.05 ml absolute ethanol wi thout  de- 
tectable loss in ten recovery experiments.  
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" The stainless steel appara tus  was constructed by the Marks Engineering Works Association, 
Capetown. 


