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Apparatus and Method. T h e  a p p a r a t u s  cons i s t s  of a 
r e c t a n g u l a r  b r a s s  b o x  (140 m m  l e n g t h ,  95 m m  h e i g h t  
a n d  95 m m  wid th )  w h i c h  is i n s e r t e d  i n s t e a d  of t h e  usua l  
a b s o r p t i o n  cell c o m p a r t m e n t  b e t w e e n  t h e  p h o t o - t u b e  
h o u s i n g  a n d  t h e  m o n o c h r o m a t o r  of t h e  D U - B e c k m a n  
Q u a r t z  S p e c t r o p h o t o m e t e r  (F igure  1). Th i s  b o x  h a s  
o p e n i n g s  on  b o t h  sides in  t h e  l i g h t  p a t h  of t he  spec t ro -  
p h o t o m e t e r  a n d  a c i r cu l a r  o p e n i n g  (69 m m  d i a m e t e r )  on  
i t s  top ,  to  a c c o m o m d a t e  a p a p e r - s t r i p  h o l d e r  (F igure  2). 

Fig. 2.--Attachment disassembled. 

T h e  p a p e r - s t r i p  h o l d e r  cons i s t s  of a t o p - c o v e r e d  b ra s s  
t u b e  of w h i c h  one  ha l f  has  b e e n  cu t  away ,  c o n t a i n i n g  t w o  
sp l i t  s h a f t  sp ind les ,  a t h i r d  i n d i c a t o r  sp ind le  to  w h i c h  a 
r u b b e r  disc is a t t a c h e d ,  a n d  a g u i d i n g  m e t a l  f r ame ,  T h e  
p a p e r  s t r i p  (17 m m  w i d t h )  is w o u n d  on  t h e  sp l i t  s h a f t  
sp ind les .  W h e n  m o v i n g ,  i t  passes  b e t w e e n  a w i n d o w  
(9 × 7 ram) a n d  t h e  m e t a l  f r ame ,  r o t a t i n g  t h e  r u b b e r  
disc of t he  i n d i c a t o r  sp ind le  w h i c h  m e a s u r e s  t i le  d i s t a n c e s  
t r a v e l l e d  b y  t h e  p a p e r  s t r i p  w i t h  t h e  he lp  of a c a l i b r a t e d  
m e t a l  disc a n d  a p o i n t e r .  T h e  c a l i b r a t e d  m e t a l  disc is 
d i v i d e d  i n t o  50 sectors ,  e ach  one  e q u i v a l e n t  t o  I m m  
d i s t a n c e .  A s e c o n d  f r a m e d  w i n d o w  of e x a c t l y  i d e n t i c a l  
d i m e n s i o n s  a n d  a m e t a l  c l ip  for  t h e  b l a n k  p a p e r  a re  

k n o b s ;  t h e n  t h e  s h u t t e r  is c losed  aga in .  T h e  se lec to r  
s w i t c h  n o w  is se t  on  t h e  0-1 pos i t i on ,  t h e  s a m p l e  w i n d o w  
is b r o u g h t  i n t o  t h e  I i gh t  p a t h  b y  r o t a t i n g  t h e  p a p e r -  
s t r i p  h o l d e r  in  i t s  box ,  t h e  s h u t t e r  is o p e n e d  a n d  t h e  
g a l v a n o m e t e r  c o m p e n s a t e d  b y  t u r n i n g  t h e  D e n s i t y  
k n o b .  T h e  a b s o r b a n c e  r e a d  is r ecorded .  

Fig. 4.-Horizontal cross-section of the Paper-Strip Itolder. a Split 
shaft spindles, b Rubber disc of the indicator spindle, c Tube wall. 
d Sample window with metal guiding frame, e Blank window with 

metal guiding frame. 

T h e  s c a n n i n g  is ca r r i ed  o u t  a t  s eve ra l  w a v e  l e n g t h s  in  
success ion .  T h e  d a r k  c u r r e n t  is b a l a n c e d ,  t h e  w a v e  
l e n g t h  d ia l  a d j u s t e d ,  t h e  D e n s i t y  k n o b  se t  a t  zero  
(100 o,,~,o t r a n s m i t t a n c e ) ,  a n d  t h e  se lec to r  s w i t c h  se t  a t  0-1 
pos i t i on .  T h e n  t h e  s h u t t e r  is o p en ed ,  a n d  t h e  i n s t r u m e n t  
b a l a n c e d  b y  a d j u s t i n g  t h e  s l i t  w i d t h  a n d  t h e  s e n s i t i v i t y .  
One  scans  b y  o p e n i n g  t h e  s h u t t e r  a n d  b a l a n c i n g  w i t h  t h e  
D e n s i t y  k n o b  w i t h o u t  c h a n g i n g  t h e  sl i t  w i d t h  or  t h e  
s e n s i t i v i t y .  M e a s u r e m e n t s  are  m a d e  e v e r y  5 ram.  

F o r  t h e  d e t e r m i n a t i o n  of Rf -va lues ,  s c a n n i n g  is 
c a r r i ed  o u t  as desc r ibed ,  b u t  a t  t h e  wave  l e n g t h  of t h e  
a b s o r p t i o n  m a x i m u m  of t h e  p a r t i c u l a r  s u b s t a n c e .  

I n  case t h e  c h r o m a t o g r a m  p r o v e s  to  be  too  dense,  i t s  
t r a n s m i s s i o n  can  be  i n c r e a s e d  b y  i m m e r s i n g  t h e  p a p e r  
s t r i p  in  p a r a f f i n  oil  wh ich ,  of course ,  h a s  to  be  t r a n s -  
p a r e n t  a t  t h e  w a v e  l e n g t h  used.  

A d e t a i l e d  d e s c r i p t i o n  will  be  p u b l i s h e d  e l sewhere ,  
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Fig. 3.-Paper-strip holder. 

l oca t ed  in  some d i s t a n c e  f rom t h e  s a m p l e  w indow.  B y  
r o t a t i n g  t h e  p a p e r - s t r i p  h o l d e r  in  t h e  c i r cu l a r  o p e n i n g  of 
t h e  a b o v e - m e n t i o n e d  box ,  t h e s e  t w o  w i n d o w s  c a n  be  
b r o u g h t  i n t o  t h e  l i gh t  p a t h  success ive ly ,  b o t h  of t h e m  
b e i n g  l o c a t e d  n e x t  to  t h e  p h o t o - t u b e  hous ing .  All p a r t s  
of  t h e  a t t a c h m e n t  a re  b l a c k e n e d ,  so as  t o  a v o i d  t h e  
r e f l ec t i on  of l i g h t  (Fig. 3 a n d  4). 

T h e  m e a s u r e m e n t  is ca r r i ed  o u t  as  fol lows:  a f t e r  
c o m p e n s a t i n g  t h e  d a r k  c u r r e n t ,  t h e  b l a n k  w i n d o w  is 
b r o u g h t  i n t o  t h e  l igh t  p a t h ,  t h e  wave  l e n g t h  dial  ad -  
j u s t e d  a n d  t h e  se lec to r  s w i t c h  is se t  on  " c h e c k " .  T h e  
p h o t o - t u b e  s h u t t e r  is opened ,  a n d  t h e  a p p a r a t u s  com-  
p e n s a t e d  b y  m e a n s  of t h e  sl i t  w i d t h  a n d  s e n s i t i v i t y  
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Mit  d e r  Hi l fe  e ines  n e n e n  Z u s a t z i n s t r u m e n t s  z u m  
B e c k m a n - Q u a r z - S p e k t r o p h o t o m e t e r  i s t  es m6gl ich ,  die 
A b s o r p t i o n s s p e k t r a  i so l i e r t e r  S u b s t a n z e n  au f  P a p i e r -  
c h r o m a t o g r a m m e n  zu messen .  F e r n e r  e r l a u b t  das  I n -  
s t r u m e n t  die B e s t i m m u n g  de r  Rf-%rer te  n a c h  d e r  
M e t h o d e  v o n  TENNgNT u n d  M i t a r b e i t e r n .  

PRO E X P E R I M E N T I S  

Use of Large Filter Paper 
Sheet in Circular Paper Chromatography 

by Descending Technique 

T h e  use  of a l a rge  size of f i l te r  p a p e r  is f o u n d  to  give 
b e t t e r  r e s o l u t i o n  of s u b s t a n c e s  in  c i r c u l a r  p a p e r  
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c h r o m a t o g r a p h y L  F i l t e r  pape r  circles of 35 cm dia- 
meter  are ahvays  found to give b e t t e r  def ined separa t ion  
of subs tances  t h a n  f i l ter  paper  circles of 18 cm dia- 
meter ,  B u t  i r r iga t ion  of large d i a m e t e r  f i l ter  paper  
requires  a special  t y p e  of a p p a r a t u s  2 which again is 
some t imes  dif f icul t  to  procure .  I n  the  p resen t  com-  
munica t ion  a m e t h o d  is descr ibed in which  large fiIter 
paper  sheets  can  be i r r iga ted  in the  usual  c h r o m a t o -  
graphic  c h a m b e r s  used for two-d imens iona l  purpose  by  
the descending  t echn ique .  

C 

W h a t m a n  No. 1 f i l ter  pape r  shee t  (50 × 32 cm) was 
used for t he  purpose .  T w o  paral le l  s t ra igh t  lines are 
drawn,  5 m m  a p a r t  a t  a d i s tance  of 7 em f rom the  
shor ter  p o r t i on  of t he  pape r  sheet .  Now,  in order  to  
give the  so lven t  a rad ia l  flow, two  long slits are  m a d e  
along these  pa ra l l e l ' l i ne s  l eav ing  a small  5 m m  wid th  
por t ion  A (Figure) a t  t he  cen t re  of the  long paral le l  
lines and 3 cm wid th  B (Figure) por t ions  at  the  ends of 
these para l le l  lines. The  cen t ra l  5 m m  por t ion  A will 
now act  as t he  passage of so lven t  f low f rom the  so lven t  
reservoir  to  t he  m a i n  sheet .  The  end  por t ions  B are  no t  
cut  ou t  in o rder  to  give t h e  paper  shee t  an add i t iona l  
suppor t .  I n  order  to  res t r i c t  t he  passage of the  so lvent  
f low from s u p p l y  source  J9 (Figure) t h rough  the  central  
connec t ing  pape r  passage A, the  por t ions  B which also 

i K, V. GIRL Nature 171, 1150 (1953). 
2 K.V. Glal and N. A. N. RAO, J. Ind. Inst. Sci. 34, 95 (1952). 

connec t  the  main  pape r  C with  so lven t  supp ly  source are  
sealed up with  paraf f in  w a x  as shown in the  Figure .  
Na tu ra l ly ,  the  so lven t  will  now flow t h r o u g h  the  cons- 
t r ic t ion  A and spread rad ia l ly  t h r o u g h o u t  t he  main  pape r  
sheet .  The  subs tance  to  be c h r o m a t o g r a p h e d  is spo t t ed  
a t  t h e  posi t ion A a n d  the  whole  p a p e r  t h e n  care fu l ly  
f i t t ed  in a glass t r ough  and  p laced  in a c h r o m a t o g r a p h i c  
c h a m b e r  for sa tu ra t ion  of t he  pape r  w i th  t he  pa r t i cu l a r  
solvent ,  as is done in descending  t y p e  of c h r o m a t o g r a p h y .  
A b o u t  50 td con ta in ing  30-40 /*g of i nd iv idua l  a m i n o  
acids  can  be szhromatographed.  Af t e r  a s a t u r a t i o n  
per iod of 24 h, the  so lven t  ( n - B u t a n o l : a c e t i c  acid  :water  
= 4: 1:1) is poured  in to  the  t r o u g h  in t he  c h a m b e r  and  
the  pape r  is deve loped  in the  descending  w a y  as usual.  
The  solvent ,  a f te r  pass ing t h rough  the  passage  A, t akes  
a per iod of 24 h to  t r ave l  a radia l  d i s tance  of 25 cm. 

Using  this  me thod ,  it  is v e r y  c o n v e n i e n t  to  deve lope  
paper  of a larger  size (57.5 y, 47 cm) rad ia l ly  to  avo id  
the  special  t y p e  of appa ra tus .  The  pape r  shee t  serves  the  
purpose  of a paper  circle of double  size. The  s epa ra t i on  
ach ieved  by  this  m e t h o d  is qu i te  sa t i s fac tory ,  as can  be 
seen f rom the  a c c o m p a n y i n g  p h o t o g r a p h  (Figure) of a 
c h r o m a t o g r a m  of a p ro te in  h y d r o l y s a t e  deve loped  wi th  
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 : 1). The m e t h o d  is 
successfully app l ied  in q u a n t i t a t i v e  e s t i m a t i o n  of a m i n o  
acids. 
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Zusamm.en/assung 

Es  wird eine Methode  fiir die A n w e n d u n g  grosser  
Pap ie rbogen  bei  K r e i s p a p i e r c h r o m a t o g r a p h i e  beschr ie-  
ben. E ine  C h r o m a t o g r a p h i e k a m m e r  ffir a b s t e i g e n d e  
Techn ik  wird  ve rwende t .  D u r c h  e inen  in der  Mi t t e  
un te rb rochenen  Schl i tz  para l le l  z u m  P a p i e r r a n d  und  
du tch  Pa ra f f in impr / ign ie rung  der  sei t l ichen,  n ich t  du rch -  
t r e n n t e n  R~inder wird  der  Radi / i r f luss  des L6sungs-  
mi t t e l s  erre ieht .  Die T r e n n u n g  der  Aminos / iu ren  eines 
P r o t e i n h y d r o l y s a t s  ge l ingt  so besser  als bei  V e r w e n d u n g  
kleiner  F i l t e rpap ie re .  

N o u v e a u x  l i v r e s  - B u c h b e s p r e c h u n g e n  - R e c e n s i o n i  - R e v i e w s  
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Nich t  nu r  in den \Vi r t schaf t swissenschaf ten ,  dem 
klassischen Anwendungsgebiet der ~Statistik~, sondern 
auch wel t  da r i ibe r  h inaus  haben  sich in den l e t z t en  Jah r -  

zehn ten  neben den vol ls t f indigcn F-rhebungen und Zfih- 
lungen die S t i c h p r o b e n e r h e b u n g e n  in z u n e h m e n d e m  
Masse du rchzuse tzen  v e r m o c h t .  Den G r u n d  hierf i i r  darf  
m a n  wohl  dar in  sehen,  dass  S t i c h p r o b e n e r h c b u n g e n  
rascher  und billiger,  und in v ie len  Fii l len auch  zuver -  
l~issiger, die gewtinschte  I n f o r m a t i o n  iiber die S t r u k t u :  
oder  fiber typ i sche  E igenscha f t en  einer  G e s a m t h e i t  vor. 
Dingen  oder  I n d i v i d u e n  zu v e r m i t t e h l  ve rm6gen ,  als 
dies umfassende  E r h e b u n g e n  zu tun  in der  Lage  sind.  

I n  den beiden Banden  geben die Verfasser ,  die an  der  
E n t w i c k l u n g  der  neuen  S t i c h p r o b e n v e r f a h r e n  se lber  


