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IMPREGNATED SILICA LAYERS 
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and Imran Ali 
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ABSTRACT 

TLC s e p a r a t i o n  of amino a c i d s  on s i l i c a  g e l  impregnated 
wi th  d i f f e r e n t  c o n c e n t r a t i o n s  ( 0 . 1 ,  0 .2  & 0 . 5 8 )  of Zn, Cd 
and Hg i o n s ,  belonging t o  same group i n  p e r i o d i c  t a b l e ,  
i n  a new s o l v e n t  system BuAc-MeOH-HoAc-Pyr ( 2 0 :  20:  5: 5 )  i s  
compared 

INTRODUCTION 

Separa t ion  and i d e n t i f i c a t i o n  of amino a c i d s  by TLC 

has  r e c e i v e d  s i g n i f i c a n t  a t t e n t i o n  i n  view of i ts importance 

i n  b iochemis t ry ,  medicine and chemis t ry .  A l a r g e  number 

of TLC systems a r e  a v a i l a b l e  i n  t h e  l i t e r a t u r e ,  i n c l u d i n g  

t h e  ones  us ing  impregnated l a y e r s  ( 1 - 6 ) .  The p r e s e n t  paper 
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d e s c r i b e s  r e s u l t s  of t h e  comparative s tudy  of TLC s e p a r a t i o n  

of amino a c i d s  wi th  Zn, Cd and Hg metal i o n s  as impregnants,  

belonging t o  s a m e  group i n  t h e  p e r i o d i c  t a b l e ,  u s ing  t h r e e  

d i f f e r e n t  c o n c e n t r a t i o n s  of each but  t h e  same so lven t  system. 

EXF'ERIMENTAL 

A l l  t h e  amino a c i d s ,  r e a g e n t s  and s o l v e n t s  used were 

of SISCO R e s  Lab., and B.D.H.  (England) A.R.grade. The TLC 

p l a t e s  prepared  were of 20 x 20 c m  x 0.5 mm s i z e .  The impreg- 

n a n t s  used w e r e  z inc -ace ta t e ,  cadmium n i t r a t e  and mercur ic  

c h l o r i d e  i n  0 . 5 ,  0.2 and .I. 

samples of i n d i v i d u a l  amino 

a p p l i e d  a t  500 ng l e v e l  ( 1  1-11 

% c o n c e n t r a t i o n s  for  each. The 

a c i d s  and t h e i r  mix tu res  were 

us ing  a l o p 1  Hamilton Syr inge .  

0 Chromatograma were developed a t  1 7  f 1 C i n  paper - l ined  

r e c t a n g u l a r  g l a s s  chambers t h a t  had been p r e - e q u i l i b r a t e d  

wi th  s o l v e n t  f o r  1 5  minutes.  The s o l v e n t  system BuAc-MeOH-HoAc 

-Pyr (20:20:5:5) w a s  used  f o r  developing a l l  t h e  chromato- 

grams. The p l a t e s  were sprayed  wi th  0 . 1 %  n inhydr in  i n  ace tone  

and hea ted  a t  6OoC f o r  1 h r .  

RESULTS AND DISCUSSION 

Table  1 g i v e s  hRF v a l u e s  of amino a c i d s  i n  t e n  TLC 

systems, bu t  t h e  same s o l v e n t .  The r e s o l u t i o n  of amino a c i d s  

w a s  v e r i f i e d  by c a l c u l a t i n g  r e s o l u t i o n  qa lues  as r e p o r t e d  

earlier ( 5 , 6 ) .  When t h e  r e s o l u t i o n  va lue  w a s  g r e a t e r  t han  

1 .50 ,  t h e  amino a c i d s  were cons ide red  t o  be comple te ly  reso- 

l v e d  .while t h e  v a l u e s  less than  1.0 i n d i c a t e d  incomple te  
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TABLE 1 

h R  values  of 15 Amino Acids on S i l i c a  G e l  i n  Systems A-J. F 

A B C D E F G H I J 

Th r 

Ser  

G l Y  

LYS 

Ala 

TYr 

I le  

Leu 

CY S 

Met 

Glu 

Try 

Phe 

Va 1 

-57 

25 

12 

10 

03 

30 

60 

55 

50 

00 

45 

18T 

57 

54 

50 

07 

55 

38 

35 

13 

48 

60 

67 

65 

00 

62 

43 

60 

67 

63 

19 

42 

39 

29 

07 

40 

52 

56 

55 

00 

48 

38 

53 

57 

45 

13 

41T 35 36 

28T 32 29 

23T 28 25 

05 51 08 

31 38 36 

50 48 45 

52 50 48 

55 52 50 

00 00 00 

48 48 42 

36T 34 27 

51 51 44 

55 55 46 

50 52 42 

13 09 1 1  

42 

31T 

28 

05 

38 

51 

54 

56 

00 

48 

3 8T 

54 

57 

56 

1 1  

33 50 40 

15 40 31T 

16 35 27T 

04 10 05 

20 45 35 

62 55 56 

50 60 53 

47 65 55 

00 00 00 

39 54 45 

18 36 34T 

45 60 47 

58 68 52 

47 57 45 

10 15 08 

Solvent  system : Butylacetate-Methanol-Acetic acid-Pyridine 

(20: 20: 5: 5) 

Developing t i m e :  30 i n u t e s .  
Detect ion l i m i t :  10  M. 
Solvent f r o n t :  1 0  c.m. 
A = P l a i n  si l ica g e l  
B,C,D,0.5%,0.2%,0.1% Zn. impregnated r e spec t ive ly .  
E,F,G,0.5%,0.2%,0.1% Cd+2 impregnated r e spec t ive ly .  
H , I , J . 0 . 5 % ,  0.2%,0.1% Hg impregnated r e spec t ive ly .  

-Y 

+2 
+2 
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r e s o l u t i o n .  The R v a l u e s  f o r  t h e s e  amino a c i d s  were g e n e r a l l y  

found t o  i n c r e a s e  i n  comparison t o  t h o s e  on p l a i n  s i l i ca  

it w a s  i n t e r e s t i n g  t o  n o t e  t h a t  l$ v a l u e  of 

decreased  i n  s i x  and R of & decreased  i n  f i v e  o u t  

of n i n e  systems. The t i m e  required i n  each system was 30-35 

minutes  f o r  10 c m  run .  

F 

g e l ,  however, 

F 

Tne impregnants  s e l e c t e d  were from one group of t r a n s i -  

t i o n  series i n  p e r i o d i c  table. The metal i o n s  of z i n c  group 

has  a much g r e a t e r  a b i l i t y  t o  form complexes and t h e  reacti- 

v i t y  dec reases  Zn -+ Cd -+ Hg, and t h e  complexes of Zn and 

Cd++ wi th  NH3 and amines ( where N is  t h e  donor atom) have 

format ion  c o n s t a n t s  smaller, by many o r d e r  of magnitude, 

t h a n  t h o s e  f o r  Hg ( 7 ) .  T h i s  i s  probably  r e f l e c t e d  i n  t h e  

++ 

++ 

obse rva t ion  t h a t  almost same set  of amino a c i d s  i s  r e s o l v e d  

i n  system A and system G and H(0.5 and 0 .2  % Hg r e s p e c t i v e l y  1 .  ++ 

Thus t h e  systems r e p o r t e d  can be cons ide red  as more 

u s e f u l  be ing  inexpens ive  and r a p i d .  
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