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The method of de te rmin ing  the content of N - t e rm ina l  amino acids in peptides and pro te ins  in the fo rm of 1- 
d imethylaminonaphthalene-5-sul fonyl  de r iva t ives  (dansyl der ivat ives)*  [1] is being employed m o r e  and m o r e  widely 
because  of i ts  high sens i t iv i ty  and s impl ic i ty  in use. Th in - l aye r  chromatography on s i l i ca  gel is genera l ly  used to 
sepa ra te  the dansyl amino acids. Up to the p resen t  t ime,  the invest igat ions of amino acids in the fo rm of the dansyl 
de r iva t ives  have mainly  been quali tat ive.  Never the les s ,  their  quanti tat ive evaluation on th in - layer  ch romatograms  is 
of g rea t  in teres t .  Li t t le  light has been thrown on this question in the l i t e r a tu r e  [2-4].  

By using the resu l t s  of the work of Mardashev et al. [5] on the mie ropho tome t r i c  de terminat ion  of amino acids 
on th in - l aye r  ch romatograms ,  we have developed, using glyeine as an example,  a s imple  method fo r  the quanti tat ive 
de te rmina t ion  ofdansyI  amino acids. It consis ts  in photographing a th in - l aye r  ch roma tog ram of the dansyl amino acids 
on an ord inary  "Foto-32"  35-ram f i lm with a ZhS-12 f i l t e r  and photometer ing  the spots on the negat ive  obtained with 
r e spec t  to the i r  a r ea  in an MF-4  mic ropho tomete r  under the conditions descr ibed  by Mardashev et al. [5]. 

This method p o s s e s s e s  a number of advantages.  In the f i r s t  place,  the photometry  of the negat ive can be c a r r i e d  
out repeatedly  at any in te rva ls  of t ime,  in an at tempt  to obtain the best  resul t .  In the second place,  the demands on 
the quali ty of the l ayer  of s i l i ca  gel fal l  markedly ,  i ts  mo i s tu re  conte~t having no effect [2]. And, finally,  in i tself  
the negat ive is useful for  documentation,  s ince  th in- layer  ch romatograms  a r e  genera l ly  cited in the fo rm of schemat ic  
f igures .  

Under our conditions, the photographic f i lm r eco rds  fa i r ly  small  amounts of dansyl amino acids (about 1 • 10 -l° 
mole  pe r  spot) on the ehromatogram.  Where it is n e c e s s a r y  to inc rease  the sens i t iv i ty  of the method, a m o r e  sens i t ive  
f i lm of Russ ian  manufac ture  (about 130-180 GOST [State Standard] units) may be used. On photometry  of the negat ive 
on the record ing  photographic p la te  of the MF-4  photometer ,  a curve  is obtained which fo rms  a s e r i e s  of peaks 
(Fig. 1). This curve  is copied onto t rac ing  cloth and the a rea  of each peak is measu red  with a p lan imeter .  As can be 
seen f rom Fig. 2, d i rec t  propor t ional i ty  exists  between the amount of dansylglyeine in the spot and the a rea  of the 
peak cor responding  to this spot (from 10 -l° to 10 -9 mole).  The t ime of exposure can be var ied  within wide l imi ts  
without dis turbing the d i rec t  proport ional i ty .  A total of 12 exper iments  was ca r r i ed  out. In these  exper iments  the 
photographic exposure,  the amount of glycine,  the developers ,  e t c . ,  were  var ied .  In all the exper iments  a 
sa t i s fac to ry  propor t iona l i ty  between the amount of dansylglycine in the spot and the a rea  of the peak on the MF-4  was 
obtained ove r  a wide range of amounts of dansylglycine.  The g rea tes t  accuracy  of the de terminat ion  is obtained with 
exposures  giving a light background on the negative, i . e . ,  when the s t r a igh t - l ine  cu rve  cuts the axis of ordinates  
above the origin.  Thus, in Fig. 2 the a r i thmet ic  mean deviat ion of the points f rom the s t ra ight  l ines 1, 2, and 3 
were ,  r e spec t ive ly ,  ±5.4%, ~-0.8%, and -~ 2,1%. 

Since within the l imi ts  that we have mentioned the d i rec t  propor t ional i ty  between the amount of dansylglyeine  
and the a rea  of the peak in the MF-4  is p r e s e r v e d  sa t i s fac tor i ly ,  the p rac t i ca l  de terminat ion  of the amount of 
dansylglyeine is ca r r i ed  out in the fol lowing way. The chromatography of the sample  to be de te rmined  is c a r r i e d  out 
with the s imultaneous deposit ion of a s e r i e s  of not less  than th ree  control spots containing accura te ly  known amounts 
of dansylglycine.  On analyzing the negat ive  of the chromatogram in the MF-4,  a ca l ibra t ion  curve  s i m i l a r  to those 
shown in Fig. 2 is const ructed f rom the f igures  for these points. The amount of dansylglyeine in the samples  under  
invest igat ion is de te rmined  f rom the graph. The method given has been used in p rac t i ce  for  the de terminat ion  of 
dansylglycine in amounts of the o r d e r  of 10-1°-10 -9 mole,  i. e . ,  the amounts that a r e  usual ly found in th in - l aye r  
chromatograph ic  p rac t i ce ,  with an accuracy  of ±3%. 

*The following abbreviat ions  a re  used: 1-d imethylaminonaphtha lene-5-sul fonie  acid (dansyl-OH); 1- 
d imethylaminonaphtha lene-5-su l fonamide  (dansyl-NH2); 1-d imethylaminonaphthalene-5-sul fonyl  ch lor ide  (dansyl-C1). 
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Fig.  1. Curve of the photometry,  using a M F -  
4 ins t rument ,  of the spots on the negat ive 
obtained by photographing a th in - l aye r  
ch roma tog ram of dansylglycine.  The amounts 
of dansylglycine in o r d e r  of increas ing  a rea  
of peaks w e r e l ,  2, 3, 5, 6, and 8 .10  -9 

mole.  

F o r  quanti tat ive evaluation it is important  that the dansylation of the amino acids is ca r r i ed  out exhaustively.  
However ,  the re  is information that the dansylation of amino acids under the usual conditions (aqueous acetone) does 
not take p lace  complete ly  because  of the pa ras i t i c  fo rma t ion  of dansyl-NH 2 [6, 7]. When dansylat ion is c a r r i ed  out under 
the conditions that we have se lec ted  (in dioxane), no dansyl-NH 2 whatever  is formed,  e i ther  with glycine or  with other  
amino acids,  which may indicate the comple teness  of the dansylation p rocess .  
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Fig. 2. Dependence of the a reas  of the 
peaks (Fig. 1) on the amount of 
dansylglycine in the spot on the thin-  
l aye r  ch roma tog ram cor responding  to 
them: photographic exposures:  1) 3 min; 

2) 5 min; 3) 15 min. 
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P r e l i m i n a r y  exper iments  with the dansyl de r iva t ives  of six amino acids have shown that the a reas  of the peaks 
cor responding  to s i m i l a r  amounts of different  amino acids in the spots a re  s imi l a r ,  but not complete ly  identical .  
Consequently,  for  the application of the proposed method to all dansyl amino acids it is obviously neces sa ry  f i r s t  to 
de te rmine  cor rec t ion  fac to rs  for  each of them in re la t ion to one taken as a standard,  af ter  which it will  be poss ib le  
to use the ca l ibra t ion curve  of this s tandard dansyl amino acid to de te rmine  the other  dansyl amino acids. 

The information given above shows that the proposed method for  de termining  dansyl amino acids,  as applied to 
dansylglycine as an example,  is f a i r ly  s imple ,  rapid, and accurate .  
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EXPERIMENTAL 

P r e p a r a t i o n  of t h e  s i l i c a  ge l  p l a t e s  and  c h r o m a t o g r a p h y  of t he  d a n s y l  a m i n o  a c i d s .  The  e x p e r i m e n t s  w e r e  c a r r i e d  
out  wi th  g l a s s  p l a t e s  13 x 18 c m  upon e a c h  of wh ich  1.25 g of KSK s i l i c a  gel  (150 m e s h ) ,  0 .075 g of g y p s u m ,  and  10 m l  
of w a t e r  w e r e  d e p o s i t e d .  T h e  l a y e r s  w e r e  d e p o s i t e d  on  the  p l a t e s  m a n u a l l y  by  p o u r i n g .  T h e  p l a t e s  w e r e  d r i e d  a t  
r o o m  t e m p e r a t u r e  f o r  12 h r  and  at 110 ° C f o r  30 ra in .  C h r o m a t o g r a p h y  was  c a r r i e d  out  wi th  the  c h l o r o f o r m - b e n z y l  
a l c o h o l - e t h y l  a c e t a t e - a c e t i c  a c id  (6 : 4 : 5 : 0.2) s y s t e m  [8]. T h e  s a m p l e s  w e r e  d e p o s i t e d  on  the  p l a t e s  wi th  a c a l i b r a t e d  
c a p i l l a r y  h a v i n g  a s c a l e  v a l u e  of 0.1 #1. The  c a p i l l a r i e s  w e r e  c a l i b r a t e d  wi th  a m i x t u r e  of d ioxane  and  w a t e r  (2 : 1). 
T h e  v o l u m e  d e p o s i t e d  w a s  0 . 2 - 1  #1. 

P r e p a r a t i o n  of t he  c o n t r o l  s o l u t i o n s  of d a n s y l  a m i n o  a c i d s  (with d a n s y l g l y c i n e  a s  an  e x a m p l e ) .  A 0.1 mI  s a m p l e  
was  t a k e n  f r o m  a s o l u t i o n  of 17.7 m g  ( 9 . 6 . 1 0  -5 m o l e )  of g l y c i n e  in a m i x t u r e  of 4.8 m l  of a 1% aqueous  s o l u t i o n  of 
N a t t C O  3 and  4.3 m I  of d i s t i l l e d  d i o x a n e  ( c o n c e n t r a t i o n  1- 10 -5 m o l e / m l ) .  To t h i s  s a m p l e  was  added  0.1 m l  of a 0 .2~o  
s o l u t i o n  of d a n s y l - C l  in  d i o x a n e  and  the  m i x t u r e  was  k e p t  in the  d a r k  f o r  2 hr ;  i t  was  t hen  e v a p o r a t e d  to d r y n e s s  in  a 
r o t a r y  e v a p o r a t o r  a t  a t e m p e r a t u r e  not  e x c e e d i n g  30 ° C and  was  t r e a t e d  wi th  1 m l  of d i o x a n e - w a t e r ,  g i v i n g  a s o l u t i o n  
of d a n s y l g l y c i n e  w i t h  a c o n c e n t r a t i o n  of  1 • 10 -6 m o l e / m l ,  a l i q u o t s  of  w h i c h  w e r e  d e p o s i t e d  on the  p l a t e s .  S a m p l e s  of 
t he  o t h e r  d a n s y l  a m i n o  a c i d s  w e r e  o b t a i n e d  s i m i l a r l y .  

P h o t o g r a p h y  of t he  t h i n - l a y e r  e h r o m a t o g r a m s  of t h e  d a n s y l  a m i n o  a c i d s .  The  c h r o m a t o g r a m s  w e r e  p h o t o g r a p h e d  
u n d e r  UV r a d i a t i o n  (~ = 3 6 0 - 3 9 0  m#) by m e a n s  of a p o r t a b l e  l u m i n e s c e n c e  i r r a d i a t o r  wi th  a U F O - 1 5  l a m p  and  Uviol  
g l a s s  f i l t e r s .  T h e  i r r a d i a t o r  was  p l a c e d  at  a d i s t a n c e  of 40 c m  f r o m  the  s u r f a c e  of the  p l a t e .  " F o t o - 3 2 "  f i l m  and  a 
" Z e n i t - S "  c a m e r a  wi th  e x t e n s i o n  r i n g  2 w e r e  u s e d .  In the  s e l e c t i o n  of t he  f i l t e r  f o r  p h o t o g r a p h y ,  19 d i f f e r e n t  s a m p l e s  
w e r e  t e s t e d ,  and  a Z h S - 1 2  f i l t e r  was  c h o s e n .  U s i n g  an  a p e r t u r e  of 5.6, v a r i o u s  e x p o s u r e s  f r o m  30 s e c  to 30 m i n  
w e r e  u s e d ,  and  it w a s  found  t ha t  u n d e r  o u r  c o n d i t i o n s  t he  o p t i m u m  e x p o s u r e  was  5 ra in .  

A f t e r  the  p a s s a g e  of t h e  s o l v e n t ,  t he  c h r o m a t o g r a m s  w e r e  d r i e d  in t he  a i r  f o r  30 r a in  and  t hen  a t  1 0 0 - 1 1 0  ° C 
f o r  10 ra in ,  and they  w e r e  p h o t o g r a p h e d  no t  l a t e r  t h a n  20 ra in  a f t e r  d r y i n g ,  s i n c e  t he  f l u o r e s c e n c e  of t he  s p o t s  f a d e s  
wi th  t i m e .  T h e  f i l m s  w e r e  t r e a t e d  w i t h  DK-20  d e v e l o p e r  [9] and  the  s p o t s  w e r e  p h o t o m e t e r e d  in an  M F - 4  
m i c r o p h o t o m e t e r  [5] u s i n g  a s l i t  as  n a r r o w  as  p o s s i b l e  wi th  a h e i g h t  s o m e w h a t  g r e a t e r  t h a n  the  d i a m e t e r  of t he  

l a r g e s t  spo t  on  t he  c h r o m a t o g r a m .  

C O N C L U S I O N S  

1. A m e t h o d  f o r  t h e  q u a n t i t a t i v e  e v a l u a t i o n  of t h i n - l a y e r  c h r o m a t o g r a m s  of d a n s y l g l y e i n e  by p h o t o g r a p h i n g  t h e m  

and  m i c r o p h o t o m e t e r i n g  t h e  n e g a t i v e  o b t a i n e d  h a s  b e e n  p r o p o s e d .  
2. T h e  m e t h o d  i s  a p p l i c a b l e  to  a m o u n t s  of  1 • 1 0 - t ° - i  • 10 -~ m o l e  of d a n s y l g l y c i n e  p e r  spo t  wi th  an  a c c u r a c y  

of :e3%. 
3. It is proposed to obtain dansyl amino acids by using dioxane as solvent, which completely prevents the 

parasitic formation of dansylamide. 
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