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k o n n t e n  fes t s te l l en ,  dass  bei  de r  D u r c h s i c h t m e s s u n g  die 
S t r e u u n g  de r  E i n z e l w e r t e  infolge  de r  F a s e r s t r u k t u r  des  
Pap ie rs  - a u c h  bei  W h a t m a n  Nr.  I - s eh r  gross  ist .  Diese  
S t r e u u n g  i s t  bei  u n s e r e m  Ger~it  wie a u c h  b e i m  Kuge l -  
r e f l e k t o m e t e r  n i c h t  v o r h a n d e n .  

Des w e i t e r e n  m 6 c h t e n  wir  m i t  u n s e r e r  M i t t e i l u n g  au f  
die V e r w e n d u n g s m 6 g l i c h k e i t e n  sowohl  des  P u l f r i c h -  
P h o t o m e t e r s  in  de r  g e n a n n t e n  M o d i f i k a t i o n  ffir die 
D u r c h s i c h t m e s s u n g  als a u c h  des  K u g e l r e f l e k t o m e t e r s  
in der  A u f s i c h t m e s s u n g  h i n w e i s e n .  

W i r  h a b e n  in  u n s e r e n  A b b i l d u n g e n  n e b e n  d e m  Elek-  
t r o p h o r e s e s t r e i f e n  die v ie r  e r h a l t e n e n  K u r v e n  aufge-  
zeichnet .  De r  Verg le i ch  de r  e i n z e l n e n  K u r v e n  e r g i b t  die 
Vorte i le  unse re s  Ger/ i tes .  Die  T r e n n u n g e n  de r  e inze lnen  
E i w e i s s f r a k t i o n e n  t r e t e n  d e u t l i c h  in  E r s c h e i n u n g ,  die 
c~ E x t i n k t i o n s w e r t e  ~> w e r d e n  m i t  g le ich  g rossen  U n t e r -  
sch ieden  in  de r  H6he ,  w e n n  n i c h t  n o c h  d i f f e r e n t e r  h in -  
s ich t l ich  de r  T r e n n u n g s u n t e r s c h i e d e ,  w iede rgegeben .  
Die V e r s c h i e d e n a r t i g k e i t  de r  K u r v e n f o r m e n  i s t  n a c h  
unse ren  e i n g e h e n d e n  M e s s u n g e n  d u r c h  das  Mel3sys tem 
des jewei l ig  b e n u t z t e n  Ger~ites b e d i n g t .  

H.  ROTTGER 

Aus der Staatlichen Rheumaklinik und Rheumafor- 
schungsanstalt des Staatsbades Elster, den 1. Februar 7953. 

Summary 

F o u r  m e t h o d s  for  t h e  r e g i s t r a t i o n  of p a p e r  e lec t ro-  
phoresis  are  de sc r ibed  a n d  t h e  r e su l t s  c o m p a r e d :  globe-  
re f l ec tomete r ,  P u l f r i c h p h o t o m e t e r ,  q u i c k p h o t o m e t e r  
an a new  s y s t e m  of t h e  p h o t o r e f l e c t o m e t e r .  The  g r e a t  
s ens i t i v i t y  of t h i s  p h o t o r e f l e c t o m e t e r  m a k e s  i t  p a r t i -  
cu lar ly  s u i t a b l e  for  t h e  d e t e r m i n a t i o n  of t h e  p a p e r  
e lec t rophores i s  resul t s .  

to  d ev e l o p  a c h r o m a t o g r a m  b y  t h e  p r e s e n t  m e t h o d  was 
a b o u t  5 t/o h. 

l.--Modified method-n-Butanol-formic acid-water. 

A c h r o m a t o g r a m  of a m i x t u r e  of cys t ine ,  g lyc ine  a n d  
g l u t a m i c  ac ids  (R I va lues  0-04, 0.15, a n d  0-20 r e spec t ive ly )  
in  n - b u t a n o l - f o r m i c  a c i d - w a t e r  1 (12:1  : 7) was  r u n  a n d  
is r e p r e s e n t e d  in F i g u r e  1. T h e  a m i n o  ac ids  a p p e a r e d  to  
h a v e  t r a v e l l e d  r a d i a l l y  a long  l ines  d r a w n  f rom t h e  wick  
a n d  were  wel l  s e p a r a t e d .  

A Modification in Horizontal Migration Paper 
Chromatography 

In  v iew of t h e  d i f f i cu l ty  e x p e r i e n c e d  in t h e  s e p a r a t i o n  
and  i d e n t i f i c a t i o n  of s u b s t a n c e s  h a v i n g  close R~ values ,  
by t he  h o r i z o n t a l  m i g r a t i o n  m e t h o d  of p a p e r  c h r o m a t o -  
g raphy ,  GIRl a n d  RAO 1 sugges t ed  t h e  e m p l o y m e n t  of 
e i ther  t h e  m u l t i p l e  d e v e l o p m e n t  t e c h n i q u e  of  JEANES 
and  co -worke r s  ~, or  of l a rge r  size f i l t e r - p a p e r  discs.  F r o m  
p r i m a r y  c o n s i d e r a t i o n s ,  i t  wou ld  a p p e a r  t h a t  b e t t e r  
s e p a r a t i o n s  c a n  be  o b t a i n e d  if t h e  m o b i l e  p h a s e  is m a d e  
to t r a v e l  a longer  e f fec t ive  d i s t a n c e  ( t h e r e b y  inc reCs ing  
the  i r r i g a t i n g  t ime)  t h a n  in  t h e  c o n v e n t i o n a l  m e t h o d  
wi th  t h e  wick  a t  t h e  cen t r e .  T h i s  cou ld  be  a c h i e v e d  b y  
sh i f t ing  t h e  pos i t i on  of t h e  wick  f rom t h e  c e n t r e  to  a 
po in t  as n e a r  t h e  p e r i p h e r y  of t h e  f i l te r  disc as poss ible .  
To ver i fy  th i s ,  c h r o m a t o g r a m s  were  r u n  w i t h  t h i s  modi -  
f ica t ion a n d  c o m p a r e d  w i t h  t h o s e  o b t a i n e d  in t he  usua l  
way. The  r e su l t s  o b t a i n e d  are  de sc r ibed  in t h i s  no te .  

WHATMAN NO. I f i l t e r - p a p e r  discs  of 18 cm d i a m e t e r  
were used  t h r o u g h o u t  a n d  t h e  t e m p e r a t u r e  was  m a i n -  
t a ined  a t  37 ~= 1°C. The  wick,  m a d e  of WHAT.~AN NO. 1, 
was i n s e r t e d  a t  a p o i n t  a b o u t  0-5 c m  a w a y  f r o m  t h e  
outer  edge of t h e  f i l t e r -pape r ,  a n d  t h e  d r o p s  of m i x t u r e  
to be  c h r o m a t o g r a p h e d  were  s p o t t e d  on  a n  a rc  of r a d i u s  
1.5 cm w i t h  t h e  wick  as t h e  cen t re .  I n  t h i s  w a y  t h e  
effect ive d i s t a n c e  a v a i l a b l e  was  a l m o s t  doub led .  E x c e p t  
for t h i s  m o d i f i c a t i o n ,  t h e  t e c h n i q u e  e m p l o y e d  was  
ident ica l  w i t h  t h a t  of GIRl 1 or  PROOM 3. T h e  t i m e  r e q u i r e d  

i K. V. GIRl and N. A. N. RAO, J. Ind. Inst. Sci. 34, 95 (1952). 
2 A. JEANES, C. S. WISE, and R. J. DIMLER, Anal. chem. 23, 415 

(19~l). 
s H. PROOM and A. J. WOIWOD, J. Gen. Microbiol. 8, 681 (1951). 

2.--Conventional method (irrigated once). 

F o r  c o m p a r i s o n  t h e  s ame  m i x t u r e  of a m i n o  ac ids ,  b u t  
in  n - b u t a n o l - a c e t i c  a c i d - w a t e r  ( 4 : 1 : 5 )  ( c o r r e s p o n d i n g  
R! va lues  b e i n g  0.25, 0-38 a n d  0.44), was  r u n  b y  i rr i -  
g a t i n g  t h e  disc once  (Fig. 2) a n d  twice  (Fig.  3) in t h e  
c o n v e n t i o n a l  way ,  a n d  once  w i t h  t h e  w ick  n e a r  t h e  
p e r i p h e r y  (Fig. 4). A close e x a m i n a t i o n  of t h e  t h r e e  
c h r o m a t o g r a m s  wou ld  show t h a t  t h e  s e p a r a t i o n  of 
g lyc ine  a n d  g l u t a m i c  acid is t h e  b e s t  in  F i g u r e  4. S imi-  
l a r ly  t h e  s e p a r a t i o n  of lys ine  a n d  h i s t i d i n e  in n - b u t a n o l -  

1 L. F. WmGINS and W. J. HOVCARTII, Nature 170, 279 (1952). 
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ace t ic  ac id -wa te r  (4 : 1 : 5) wi th  Ry va lues  of 0-31 and  0.38 
respec t ive ly ,  can  be eas i ly  ach ieved  by  the  modi f ied  
me t h o d ,  whereas  th is  is no t  possible in t he  usual  way.  

iden t i ca l  w i th  those  ob ta ined  b y  the  conven t i ona l  meth-  
od.  The  m a x i m u m  dif ference in a few cases was n o t  more 
t h a n  0-02. 

I t  wil l  t h u s  be  seen t h a t  w i t h  t he  modif ica t ion  
sugges ted  above ,  b e t t e r  separa t ions  are  o b t a i n e d  with 
the  18 cm d i a m e t e r  f i l ter  pape r  disc by  a single irriga- 
t ion,  t hus  sav ing  t i m e  and  mate r ia l .  

V. K. MOHAN RAO 

Central Drug Research Institute, Lucknow, India, De- 
cember 10, 1952. 

Zusammen[assung 

Bei ho r i zon ta l e r  P a p i e r c h r o m a t o g r a p h i e  au f  Rund-  
f i l tern wird  das  T r e n n u n g s v e r m 6 g e n  gr6sser, wenn  man 
die mobi le  Phase  an  e inem P u n k t  in Per ipher ien i ihe  zu- 
f i ihr t  und  die zu c h r o m a t o g r a p h i e r e n d e n  Subs tanzen  
auf  e inen u m  diesen P u n k t  ge legenen Kre i sbogen  aug  
trSgt .  

3.--Conventional method (irrigated twice). 

This  m e t h o d  has been found useful  in the  iden t i f ica t ion  
of u n k n o w n  subs tances  by  runn ing  the  pure  suspec ted  
amino  acids s imu l t aneous ly  on e i ther  side of the  u n k n o w n  
ones. Success has  also been ob ta ined  in the  separa t ion  
of c o m m o n  sugars  h a v i n g  close R I values ,  e,g. lactose 
and mal tose ,  R I va lue  0.24 and 0-27 respec t ive ly ,  in 
bu tano l - ace t i c  acid  so lven t  as above  a t  22°C. A t t e m p t s  
are  n o w  be ing  m a d e  to  e m p l o y  th is  m e t h o d  for t he  
sepa ra t ion  and  iden t i f i ca t ion  of cons t i t uen t s  of bio- 
logical  f luids.  

4.--Modified method-n-ButanoI-acetic acid-water. 
CYS = Cystine, GLY = Glycine, GLU = Glutamic acid, S = Sol- 
vent front, X = Position where the mixture of the amino acids is 

spotted. • = Position of the wick. 

R t va lues  for 24 amino  acids and 13 c o m m o n  sugars  
h a v e  been  ca lcu la ted  and,  as expec ted ,  t h e y  were  

A New Nuclear Staining Method With a Vegetal 
Indicator Dye1: The "Sambucyanin" 

In  t h e  course  of  i nves t iga t ions  a b o u t  some vegeta l  
clyes, an  e x t r a c t  f rom Sambucus nigra (L) berr ies  has 
been  used for the  first  t ime  in h is to logica l  t echn ique .  The 
p lan t  is a v e r y  c o m m o n  caprifoliacea in E u r o p e  and  Asia 
minor .  A hydroa lcoho l i c  solut ion and  a d ry  e x t r a c t  were 
p repa red  f rom bruised  and  r e t t ed  berries,  ga the red  in 
J u l y  and  August ,  when  ful ly  r ipened.  

The  hydroa lcoho l i c  so lu t ion  (30 % of alcohol) appears  
as a l impid  l iquid  of deep  red  co lour  and  contains,  
besides t h e  dyes tuf f ,  t races  of malic ,  t ann i c  and  ta r ta r ic  
acids, sugar  and  a colourless  glucoside (Sambunigr in) .  
The  r e m o v a l  of these  subs tances  is no t  necessary  for 
p rac t i ca l  purposes ,  i n a s m u c h  as t he  so lu t ion  i tself  is 
qu i t e  su i tab le  for s t a in ing  w i t h o u t  fu r the r  add i t ion  of 
mordan t s .  

The  solut ion,  p r e se rved  a t  a low t e m p e r a t u r e ,  with 
the  possible a d d i t i o n  of some t h y m o l  c rys ta ls  to avoid 
the  d e v e l o p m e n t  of mi ldews,  keeps its own staining 
power  unchanged  for a b o u t  two  months .  

Af t e r  th is  per iod  of t ime,  t he  so lu t ion  tu rns  brown 
and  g rea t ly  loses i ts  s t a in ing  power .  

A d r y  e x t r a c t  . can  be  p r epa red  f rom hydroalcohol ic  
ex t r ac t ,  b y  means  of low t e m p e r a t u r e  v a c u u m  evapora-  
t ion  su i tab le  pur i f i ca t ion  b y  r epea t ed  wash ing  of the 
c o n c e n t r a t e  in e ther -a lcohol .  

The  d r y  e x t r a c t  appears  as an  a m o r p h o u s  hygroscopic  
b lackish- red  coloured  powder  which  can  be preserved  
ac t ive  inde f in i t e ly  a t  a low t e m p e r a t u r e .  The  hydro-  
alcoholic  so lu t ion  can  be p repa red  aga in  f rom the  dry 
ex t rac t .  Howeve r ,  before  using, i t  is adv i sab le  to  allow 
this  solut ion to  " m a t u r e "  for a t  leas t  48 h a t  room 
t e m p e r a t u r e  in an  u n c o v e r e d  conta iner .  

The  dyes tu f f  of Sambucus nigra is insoluble  in absolute  
alcohol ,  e ther ,  ace tone ,  ch loroform.  I t  shows a charac ter -  
i s t ical ly  s t rong  red  co lour  change  in t h e  presence  of acids 
and  a b lue  co lour  change  in t h e  presence  of  alkalis .  

The  p o t e n t i o m e t e r  co lour  change  showed  t h e  break-  
downs  as fol lows:  

F. B. MALLORY': " I t  is doubtful, if the artificial dyes ever entirely 
replace the natural stains because the latter have certain valuable 
qualities of their own." 


