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TLC SEPARATION AND IDENTIFICATION OF ESSENTIAL OIL 

C O N S T I T U E N T S  ON SILICA GEL PLATES 

R. Bhushan 
Chemis t ry  Uepar tment  

U n i v e r s i t y  o f  Roorkee 
Roorkee 247672 I n d i a  

AESTR ACT 

A ch romatog raph ic  method f o r  t h e  s e p a r a t i o n  and  i d e n t i -  

f i c a t i o n  o f  t h e  v o l a t i l e  f l a v o u r i n g  c o n s t i t u e n t s  o f  

d i f f e r e n t  e s s e n t i a l  o i l s  i s  r e p o r t e d .  The e s s e n t i a l  o i l  

wa5 i s o l a t e d  f rom t h r e e  p l a n t s  by means o f  steam d i s t i l l a -  

t i o n  and s o l v e n t  e x t r a c t i o n  methods. The c h r o m a t o s t r i p s  

were  p r e p a r e d  w i t h  s i l i c a  g e l ,  deve loped  i n  p e t r o l e u m  

e t h e r  and sp rayed  w i t h  s u i t a b l e  r e a g e n t s  when v a r i o u s  

zones were i n d i c a t e d  and i d e n t i f i e d .  

I NTR ODUCTI ON 

T h i n  l a y e r  chromatography h a s  been u s e d  e x t e n s i v e l y  

f o r  a r n i c a  o i l s ( l ) ,  t e r p e n a s  o f  s e a ~ e e d ( 2 ) ~  P a t c h o u l i  

o i I ( 3 )  and many o t h e r s .  The use o f  s i l i c i c  a c i d  CHROMATO- 

S T R I P S  f o r  t h e  s e p a r a t i o n  o f  e s s e n t i a l  o i l  components has  

been d e s c r i b e d  by K i r c h n e r ,  M i l l e r  and  Ke l l e r (4 ,S ) .  

Re i tsema(6)  m o d i f i e d  t h e  p r o c e d u r e  f o r  p e p p e r m i n t  o i l .  
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1100 BHUSHAN 

I t  i s  p o s s i b l e  t o . c a r r y  o u t  m i c r o r e a c t i o n s  i n  o r d e r  

t o  o b t a i n  v a l u a b l e  clues a s  t o  t h e  i d e n t i f y  o f  a compound, 

o n  t h e  T L C  p l a t e .  

The  a d v a n t a g e s  o f  t h e  micro r e a c t i o n s  on T L C  may be  

l o o k e d  i n t o  a a  ( i )  p o s i t i v e  i d e n t i f i c a t i o n  o f  t h e  compound 

( i i )  c o n s i d e r a b l e  t ime  s a v i n g  a n d  r e q u i r e m e n t  o f  a smell 

amount  o f  compound a n d ,  ( i i i )  f o r m a t i o n  o f  a d e r i v a t i v e ,  

i f  r e q u i r e d ,  may be r e a d i l y  c h e c k e d  w i t h o u t  r e s o r t i n g  t o  

e x t  e n  s i  ve p u r i  f i c a t  i on, r ecry s t a l l  i za t i  on e t  c. 

The p r e s e n t  communica t ion  d e a l s  w i t h  t h e  s t u d y  o f  

e s s e n t i e l  o i l s  o f  ( i )  P i n u s  1 o n c ) i f o l i a  Roxb., ( i i )  E u c a l y D -  

tus c i t r i o d o r a  Hook, a n d  ( : L i i )  C i t r u s  r e t i c u l a t a  Blanco.  

E XP ER I MENT& 

The e s s e n t i a l  o i l  f rom a b o v e  t h r e e  p l a n t s  was o b t a i n e d .  

The  o i l s  were s u b j e c t e d  t o  T L C  on 20x20 cm2 s i l i c a  g e l  

(BDH) p l a t e s  o f  0.25 mm t h i c k n e s s ,  u s i n g  p e t r o l e u m  e t h e r  

a s  d e v e l o p i n g  s o l v e n t .  Dif ' f 'erent  l o c a t i n g  a g e n t s  Were u s e d  

on s e p a r a t e  Chromatograms a n d  t h e  r e s u l t s  a r e  r e c o r d e d  i n  

T a b l e  1. 

( i )  g. l o n s i f o l i a :  The Pi.nus o l e o r e s i n  was c o l l e c t e d  

(60 9.) by c h i p p i n g  t h e  t r e e  a t  a b o u t  3-4 f e e t  h e i g h t  a n d  

making  an i n c i s i o n  3-4 i n c h e s  deep .  The steam d i s t i l l a t i o n  

o f  o l e o r e s i n  g a v e  a n  o i l  (10 ml) .  R e f r a c t i v e  i n d e x  o f  t h e  

o i l  a t  26OC was f o u n d  t o  b e  1.389, l i t ( 7 ) ,  1.4691. 
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I t  was i n t e r e s t i n g  t o  n o t e  t h a t  t h e  P inus  wood r o s i n  

( r e s i d u e  a f t e r  i s o l a t i o n  o f  o i l )  gave p o s i t i v e  t e t s  for  

p r o t e i n  and n o t  t h e  carbohydrates.  The p r o t e i n  h y d r o l y s e d  

by 6N H C 1  i n  a sealed g l a s s  tube  a t  140' for  18 h r s  and 

subsequent papor chromatography i n  BuOH-AcUH-H20 (4:l:S) 

f o l l o w e d  by sp ray ing  w i t h  n i n h y d r i n  (0.2 p e r c e n t  i n  acetone) 

showed t h e  presence o f  f i v e  amino a c i d s  v iz.  His, Ala, Met, 

I l e  and T r y .  

(ii) E. c i t r i o d o r a :  F i n e l y  d i v i d e d  l e a v e s  (250 g) were 

e x t r a c t e d w i t h  pe t ro leum e the r  (4Oo-6O0) a t  room temperature 

fo r  3 hours  and t h e  pe t ro leum e the r  was removed under reduced 

p r e s s u r e  a t  45' t o  g i v e  t h e  o i l  (12 ml). The o i l  was found 

t o  c o n t a i n  p h e l l a n d r i n e  and t h e  c i n e o l e  content  by phospho- 

r i c  a c i d  method ( 8 )  was found t o  be 60 percent .  R e f r a c t i v e  

i n d e x  o f  t h e  oil a t  26' was 1.4710, l i t ( 8 ) ,  1.4600 a t  

20°. 

(iii) G. r e t i c u l a t a :  

were c u t  i n t o  s m a l l  p ieces, grounded and s u b j e c t e d  t o  

steam d i s t i l l a t i o n .  The o i l  was d r i e d  w i t h  anhydrous 

sodium su lpha te  ( 1 5  m l ) .  R e f r a c t i v e  i n d e x  OP t h e  o i l  a t  

26OC waa 1.403, l i t ( 7 ) ,  1.475. 

The f r e s h  g . r e t i c u l a t a  p e e l s  (500 9) 
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