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Reversed Phase Thin Layer Chromatography 

of Amino Acids 

Joseph C.Touchstone, E.J. Levin and S.G. Lee 

School of Medicine 

University of Pennsylvania 

Philadelphia,  PA 19104 

The use of reversed phase l aye r s  f o r  t he  th in  l aye r  chromatography 

of amino ac ids  is described. Only when a modifier was added t o  t h e  mobile 

phase was c l e a r  separa t ion  of t he  amino ac ids  achieved. Ion paring with 

t r i f l u o r o a c e t i c  ac id  overcame problems with s t reaking  and poor separa t ion  

on C2 o r  C18 

with a s ing le  mobile phase. Thus, t h ree  d i f f e ren t  combination of aceto- 

n i t r i l e -0 .4% t r i f l u o r o a c e t i c  ac id  were used t o  separa te  eighteen amino ac ids  

with de r iva t i za t ion .  

reversed phase layers .  A l l  amino ac ids  could not be separated 

No der iva t ive  was required.  

The separa t ion  of t h e  amino ac ids  by t h i n  l aye r  chromatography (TLC) 

has been t h e  subject of continuing inves t iga t ion  s ince  the  ea r ly  review of 

Pa tak i  (1). Biou e t  a l . ,  (2) recent ly  reported t h e  use of two dimensional 

separa t ion  of dansylated amino ac ids .  This solved two problems: de tec t ion  

and b e t t e r  separation. but a l toge the r  it is time consuming. The present 

trend appears t o  be toward de r iva t i za t ion  with dansyl ch lor ide  ( 3 ) ,  o r  

phenylthiohydantoin (4) f o r  high performance l i q u i d  chromatography. 

Macek e t  a l . ,  (4 )  and Lepri  e t  a l . ,  (6) used reversed phase l aye r s  f o r  

separa t ion  of der iva t  ized amino ac ids .  

Copyright 0 1984 by Marcel Dekker, Inc. 
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Shermaet a l . ,  (7)  reported d i f f i c u l t i e s  with t h e  use  of reversed 

phase layers  fo r  separa t ion  of t h e  amino ac ids  and reported long developing 

times with t h e  mobile phases tha t  were used. 

MATERIALS 

Whatman LKC18 and LKCZ l aye r s  (20 x 20 cm) were scored i n t o  10 mm l anes  

The p l a t e s  were used d i r e c t l y  from the  with a Schoeffel scoring apparatus. 

shipping container.  

N . J . ) .  

were obtained from Sigma Chemical Co. (St.  Louis, MO) and made as 1u G/l uL 

so lu t ions  i n  water. 

sprayed on t h e  chromatogram and heated i n  an oven a t  110' f o r  severa l  minutes. 

A l l  so lvents  were Omnisolve from EM Sciences (Gibbstown, 

Water was deionizod and f i l t e r e d  of organic matter.  A l l  amino ac ids  

The de tec t ion  reagent w a s  ninhydrin (0.2% i n  acetone) 

The mobile phases were a c e t o n i t r i l e  with 15 t o  2 5  percent of 0.4% 

t r i f l u o r o a c e t i c  acid i n  water made da i ly .  

METHODS 

The sample of amino ac id  was applied t o  the  preadsorbent a rea  of t he  

p l a t e  usua l ly  i n  5 UG a l iquo t s .  After l i n e a r  development t o  2 cm from the  

top of t h e  p l a t e ,  t h e  p l a t e  was dr ied  a t  ambient conditions,  then dr ied  i n  

an oven a t  170' f o r  2 minutes t o  remove so lvent .  Then the  chromatogram w a s  

sprayed uniformly with the  ninhydrin reagent.  This was followed by heating 

a t  110' i n  an oven f o r  severa l  minutes o r  u n t i l  t h e  reac t ing  zones appeared 

RESULTS 

Table 1 shows t h e  Rf va lues  f o r  t he  l i s t e d  amino ac id  i n  t h e  noted 

mobile phases. 

with higher Rf i n  mobile phases of higher water content.  

obtained with t h e  mobile phases not containing t h e  t r i f l u o r o a c e t i c  ac id  

were poor with t a i l i n g  and in general  poor reso lu t ion .  

with C 2 

l ayers .  

The group i n  the  upper par t  of t h e  t a b l e  would migrate 

The r e s u l t s  

The bands obtained 

reversed phase l aye r s  were t i g h t e r  than those  shown by the  CI8 
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Table  1 
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Amino Acid 

R x 100 Values f o r  Amino Acids on Reversed Phase Layers  f 
? lobi le  phase (Acet on i t  r i l e -0 .4  X TFA) 

Val i n e  

Leucine 

Is01 eu c i n  e 

Phenylalamine 

Tyros h e  

Alanine 

P r o l i n e  

Threonine  

Glutamine 

Glyc ine  

Glutamic Acid 

Aspart  i c  Acid 

S e r i n e  

Cyst e r i n e  

C y s t i n e  

Asparagine 

H i s t i d i n e  

Arg i n  i n e  

c2 - 

50 

62 

59 

68 

56 

22 

43 

20 

1 3  

11 

0 

t 

& 

44 

60 

56 

67 

50 

1 2  

37 

10 

6 

4 

0 

0 

c2 - 

74 

88 

80 

90 

78 

4 1  

63 

38 

30 

23 

25 

17 

20 

59 

6 

23 

3 

4 

7 5: 25 - - 80: 20 

- -  

34 

74 

10 

37 

7 

7 

- c18 - c: -58- 

71 

89 

84 

97 

02 

35 

62 

3 1  

25 

1 5  

18 

1 2  

0 

0 

0 

0 

0 

0 

The development time fo r  both  t h e  C and C18 chromatograms w a s  2 

30 minutes ,  which is somewhat s h o r t e r  t h a n  many s e p a r a t i o n s  p r e v i o u s l y  

r e p o r t e d .  The u s e  of C18 l a y e r s  for s e p a r a t i o n  of t h e  group i n  t h e  lower  
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Table 11 

Resolution of P a i r s  D i f f i cu l t  t o  Separate 

on C l aye r  2 

85:15 

62 Leucine 

I so leuc ine  

Theronine 

Serine 

Glycine 

Alanlne 

59 

19 

8 

11 

23 

80:20 

88 

- 

80 

38 

20 

23 

41 

portion of t he  t ab le  did not r e su l t  in any movement although the re  was 

movement in the  C2 l ayer .  

Table I1 shows t h e  reso lu t ion  of t he  th ree  p a i r s  of amino ac ids  t h a t  

have been t r a d i t i o n a l l y  hard t o  separa te  (6 ) .  Leucine-isoleucine, threonine- 

s e r ine  and glycine-alanine a r e  r ead i ly  separated in t h e  mobile phases l i s t e d .  

The methods described present a rap id  means f o r  separa t ing  t h e  common amino 

ac ids .  
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