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TLC RESOLUTION OF AMINO ACIDS IN A 
NEW SOLVENT AND EFFECT OF ALKALINE 

EARTH METALS 

R. Bhushan" and Imran Ali 
Department of Chemistry 

University of Roorkee 
Roorkee-24 7 66 7, India 

ABSTRACI' 

A new s o l v e n t  system f o r  t h e  r e s o l u t i o n  of 15 component 
mix tu re  of amino a c i d s  and t h e  e f f e c t  of a l k a l i n e  e a r t h  metals 
on t h e  r e s o l u t i o n  i s  r e p o r t e d ,  t h e  TLC w a s  c a r r i e d  o u t  u s i n g  
p l a i n  and  impregnated s i l i c a g e l  p l a t e s  and, s o l u t i o n s  of 
amino acids i n  t r is  b u f f e r  and p r e t r e a t e d  w i t h  metal hydrox ides .  

INTRODUCTION 
Amino a c i d s  may be c l a s s i f i e d  a s  non-polar,  p o l a r ,  b a s i c  

and a c i d i c  depending upon t h e  s t r u c t u r e  of t h e  s i d e  c h a i n  

' R ' .  The cha rge  on amino a c i d  molecules ,  t h e i r  pk v a l u e s  

and  hydrophobic i n t e r a c t i o n s  due t o  non-polar s i d e  c h a i n s  

are r e p o r t e d  t o  be a f f e c t i n g  t h e i r  chromatographic behaviour  

[ 1 ,2 ] .  The d i f f i c u l t i e s  i n h e r e n t  i n  a l t e r i n g  t h e  v a r i a b l e s  

t h a t  a f f e c t  chromatographic behaviour  o f t e n  p r o h i b i t  e x t e n s i v e  

expe r imen ta t ion  wi th  a system, and t h e r e f o r e  t h e  t h e o r y  of 
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3648 BHUSHAN AND ALI 

amino acids s e p a r a t i o n s  h a s  r e c e i v e d  less a t t e n t i o n  i n  t h e  

l i t e r a t u r e  than  t h e  t e c h n i c a l  a s p e c t s .  The l i t e r a t u r e  survey 

[3-61  and o u r  earlier TLC s t u d i e s  of amino a c i d s  on impregnated 

s i l i c a g e l  l a y e r s  [ 7 , 9 ]  i n d i c a t e d  t h a t  a t t e m p t s  cou ld  be 

made t o  s tudy  some a s p e c t s  of t h e o r y  of amino a c i d  s e p a r a t i o n s  

t a k i n g  advantage of t h e i r  z w i t t e r i o n i c  n a t u r e .  S ince  amino 

a c i d s  e x i s t  as an ions  above t h e i r  isoelectric p o i n t s  (PI)  

and may combine wi th  a c a t i o n  (meta l  i o n )  which may t h u s  

i n f l u e n c e  chromatographic behaviour ,  experiments w e r e  c a r r i e d  

o u t  t o  s tudy  t h e  e f f e c t  of a l k a l i n e  e a r t h  me ta l s  under d i f f e r -  

e n t  c o n d i t i o n s  on t h i n  l a y e r  chromatographic behaviour of 

amino a c i d s ;  and t h e  r e s u l t s  a r e  r e p o r t e d  i n  t h e  p r e s e n t  

paper .  A new s o l v e n t  system f o r  t h e  TLC r e s o l u t i o n  of f i f t e e n  

component mix tu re  of amino a c i d s  w a s  developed and used  f o r  

t h e s e  s t u d i e s .  

EXPJBIMEN!I%L 

Reagents,  chemica ls ,  s i l i c a g e l  and amino a c i d s  used 

were of SISCO Res.Lab, o r  BDH (England) .  The pH meter w a s  

of E l e c t r o n i c s  Corpora t ion  of I n d i a  model pH5652. The TLC 

p l a t e s  (20 x 20cm x 0.5mm) were p repa red  by spreading  a s l u r r y  

of s i l i c a g e l  (509)  i n  water (100ml) w i th  a S t a h l  t y p e  of 

a p p l i c a t o r .  The s o l u t i o n s  of amino a c i d s  w e r e  10 M, and 

were s p o t t e d  a t  500ng l e v e l  u s ing  a 25P1 Hamilton Syr inge .  

Following d i f f e r e n t  systems were used. 
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TLC RESOLUTION OF AMINO ACIDS 3649 

[ A )  p l a i n  p l a t e s  s p o t t e d  wi th  s o l u t i o n s  of amino a c i d s  i n  

7 0 %  e t h a n o l  ( c o n t r o l  r u n ) .  

[B] p l a i n  p l a t e s  s p o t t e d  wi th  s o l u t i o n s  of amino a c i d s  i n  

70% e t h a n o l  p r e - t r e a t e d  wi th  a q . s o l u t i o n s  (0.1M) of 

hydroxides  of Mg,Ca,Sr and Ba.  

[C] p l a t e s  impregnated ( 5 % )  wi th  Mg, C a ,  S r  and B a  hydroxide 

s e p a r a t e l y ,  s p o t t e d  w i t h  s o l u t i o n s  of amino a c i d s  i n  

7 0 %  e t h a n o l .  

[ D ]  p l a t e s  impregnated as i n  [C] s p o t t e d  wi th  s o l u t i o n s  

of amino a c i d s  i n  T r i s  b u f f e r  of pH7.5 

A l l  t h e  chromatograms were developed i n  n-Butanol-formic 

ac id -e thano l ,  3:1:1, i n  pape r - l i ned ,  p r e - e q u i l i b r a t e d  r e c t a n -  

g u l a r  g l a s s  chambers, sprayed  wi th  n inhydr in  ( 0 . 2 %  i n  a c e t o n e )  

and hea ted  a t  70 C f o r  10 minutes  when t h e  c h a r a c t e r i s t i c  0 

c o l o r s  of amino a c i d  s p o t s  were v i s i b l e .  

RESULTS AND DISCUSSION 

The hR v a l u e s  and t h e  t i m e  r e q u i r e d  f o r  t h e  development 

of chromatograms i n  systems [A], [ B ]  and [C] a r e  recorded  

f 

i n  t a b l e  1 .  The s p o t s ,  i n  g e n e r a l ,  w e r e  ve ry  compact and 

9-10 amino a c i d s  were r e s o l v e d  from a 15 component mixture  

i n  systems [A] and [C] wh i l e  system [B] showed r e s o l u t i o n  

of 7-8 amino a c i d s .  There was much t a i l i n g  and poor r e s o l u t i o n  

i n  system [D] t h e r e f o r e  Rf n o t  g iven .  The r e s o l u t i o n  poss i -  

b i l i t i e s  f o r  each  p a i r  of amino a c i d s  w a s  c a l c u l a t e d  as r e p o r t -  

e d  earlier [ 7 , 8 ]  by d i v i d i n g  t h e  d i s t a n c e  between two spot  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
4
:
5
1
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



3650 BHUSHAN AND ALI 

TABLE 1 

hR Values  o f  Amino Acids  Showing t h e  E f f e c t  of A l k a l i n e  
E a r t h  Metals f 

N a m e  of 
amino A B C 
acids My Ca S r  Ba My Ca S r  Ba 

G l Y  

A 1  a 

Va 1 

I le  

Leu 

TYr 

P r o  

Thr  

CYS 

M e t  

Try 

Phe 

Asn 

S e r  

ASP 

Time 

50 

60 

71 

80  

8 3  

8 3  

40 

58 

6 5T 

74 

80 

78 

35  

54 

62 

62 

55 

64 

74 

86  

86  

85 

40 

56 

6 5T 

80 

8 5  

84 

44 

60 

6 5  

62 

50 

62 

74 

84 

8 5  

8 5  

40 

55 

6 3T 

79 

8 5  

84 

40 

55 

63  

62 

50 

59 

79 

84 

86  

84  

40 

55 

60T 

80 

84 

8 5  

40 

55 

60 

62 

4 9  

60 

77 

8 5  

8 5  

a4 

35 

5 5T 

58 

76 

84 

8 5  

40 

54 

59 

62 

40 

55 

60 

80 

84 

78 

30 

50 

5 5T 

75  

8 5  

8 5  

34 

59 

58 

70 

50 

60 

75  

80 

8 5  

80 

40 

58 

61T 

75 

8 5  

86  

35 

48 

55 

72 

4 5  

6 5  

75 

75  

77 

70 

41 

60 

6 5T 

68  

81 

80 

41 

5 5  

6 3  

8 5  

5 0  

57 

75 

76 

80  

76 

35 

54 

60T 

75  

8 3  

8 5  

30 

4 5  

50 

93  

S o l v e n t  System:n-Butanol-Formic a c i d - E t h a n o l  ( 3 : l : l )  
Room Tempera ture :  17 f 2 C 
A,B,C, as g i v e n  i n  e x p e r i m e n t a l  
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TLC RESOLUTION OF AMINO ACIDS 365 1 

c e n t r e s  w i th  t h e  sum of t w o  s p o t  r a d i i ,  and a va lue  of 1.5 

w a s  t aken  as a measure of complete r e s o l u t i o n .  

The r e s u l t s  c l e a r l y  show t h a t  a l k a l i n e  e a r t h  metals 

are i n f l u e n c i n g  t h e  chromatographic behaviour of amino a c i d s  

as it can be observed  t h a t  hRf v a l u e s  i n c r e a s e d  i n  s y s t e m  

[B] as compared t o  t h o s e  i n  [ A ] ,  a l though t h e  r e s o l u t i o n  

became poorer  i n  system [B] i . e .when amino a c i d s  w e r e  s p o t t e d  

on p l a i n  p l a t e s  i n  t h e  form of t h e i r  metal s a l t s  and chroma- 

t o g r a p h i c  p r o p e r t i e s  ( s o l u b i l i t y  and adso rp t ion  c o e f f i c i e n t )  

w e r e  t h o s e  of t h i s  s a l t  r a t h e r  t han  pure  amino a c i d .  On t h e  

o t h e r  hand i n  system [ C ] ,  t h e  impregnation by a l k a l i n e  e a r t h  

metal hydroxides  might be e f f e c t i n g  t h e  c h a r a c t e r i s t i c s  of 

t h e  adso rben t  ( s i l i c a g e l )  which i n t u r n  in f luenced  t h e  chroma- 

t o g r a p h i c  behaviour of amino a c i d s .  There may be some resist- 

ance  t o  t h e  movement of amino a c i d s ,  may be due t o  t h e  block- 

i n g  of c a p i l l a r i e s  by t h e  metal i o n s  on t h e  chromatograms. 

Fu r the r  a n a l y s i s  of d a t a  shows t h a t  Rf v a l u e s  i n c r e a s e s  wi th  

i n c r e a s e  i n  branching  of s i d e  cha in  ' R '  i n  t h e  amino a c i d s  

( i . e . g l y ,  a l a ,  V a l ,  i l e ,  l e u ) ,  which sugges t s  t h a t  some o t h e r  

forces c o n t r i b u t e  t o  t h e  r e s o l u t i o n  p a t t e r n  121 and t h e s e  

may be hydrophobic i n t e r a c t i o n s  between non-polar side c h a i n s  

and t h e  s i l i c a g e l  l a y e r  having an adsorbed water l a y e r .  The 

TLC of amino a c i d s  b u f f e r e d  a t  pH 7 .5  ove r  impregnated p l a t e s  

( sys tem D) also c l e a r l y  i n d i c a t e d  t h e  i n f l u e n c e  of metal 

i o n s ,  as t h e r e  w a s  t a i l i n g  and t h e  poores t  r e s o l u t i o n .  The 
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r e s u l t s ,  t h u s  p r o v i d e  a new sys tem f o r  t h e  r e s o l u t i o n  of 

amino a c i d s ,  however ,  t h e s e  s t u d i e s  are b e i n g  e x t e n d e d  t o  

d e t e r m i n e  p r e c i s e l y  t h e  e f f e c t  of metal i o n s  on  t h e o r y  of  

amino a c i d s  s e p a r a t i o n .  
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