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In our note on the quantitative paper chromatographic determination of esculetin, 
daphnetin and ferulic acid 1, we mentioned the fact that  these three compounds 
could easily be determined after chromatography and elution from the paper, by  
means of a modified STOUGHTON--PAN method~, z. However, as reported, several 
other important phenolic acids and coumarins did not give a colour reaction with the 
STOUGHTON--PAN reagents under the conditions that we found favourable for quanti- 
tative paper chromatographic determinations. In order also to be able to assess the 
non-reacting phenolic acids, e.g. vanillic acid and p-hydroxybenzoic acid, we have 
devel6ped a different method in which the compounds under investigation are measur- 
ed colorimetrically after reaction with the EraERSON reagent (4-aminoantipyrine). 

FUJITA AND FURUYA 4, 5 employed 4-aminoantipyrine for the quantitative deter- 
mination of coumarin and several of its derivatives and therefore it seemed possible 
to us that  the same reagent could be useful in the elaboration of quantitative paper 
chromatographic methods for phenolic acids. In fact, EMERSON e and EMERSON AND 
KELLY 7 have found that  phenols, oxidized with KsFe(CN)s in alkaline medium, 
give a colour reaction with 4-aminoantipyrine (exception should be made for phenols 
with certain para-substituentsS,8). 

The following method has proved satisfactory. The phenolic acids were dissolved in 
the minimum amount of ethanol and then further diluted with water to an appropriate 
concentration. IO to ioo/~g were applied with suitable constriction micropipettes 
on the reference line of an acetic acid washed and phosphate buffered (pH 7.4) 
Whatman No. I paper. Test spots were applied on either side of the starting line. 
After irrigation of the paper with sec.-butanol-water (4: I, v/v), the chromatogram 
was dried and the side strips were cut from the chromatogram. The spots on the side 
strips were revealed by spraying with diazotized p-nitroaniline, whereupon the side 
strips were again placed alongside the chromatogram in their original position. 

Rectangular areas, in which the actual spots would be located on the chromato- 
gram, were removed and eluted into io  ml volumetric flasks by capillary washing in 
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an a s sembly  as descr ibed  b y  ARONOFF 9. A pape r  b l a n k  was a lways  t r e a t e d  in the  same 

way.  The  phenol ic  ac ids  were then  de t e rmine d  b y  means  of the  EMERSON reagent .  

To the  eluates ,  o.3 ml  o . I  N NaOH,  0.2 ml  4 -aminoan t ipy r ine  1 %  and  o . I  ml  

K3Fe(CN)6 5 %, were added .  The red  reac t ion  m i x t u r e  was shaken  and  fu r the r  d i l u t e d  

wi th  d is t i l led  w a t e r  to  IO ml. The op t ica l  de ns i t y  was measu red  wi th  a Coleman 

Jun io r  spec t ropho tome te r  (square cuvet tes)  a t  51o m #  in t he  case of  p - h y d r o x y -  

benzoic acid  and  a t  500 m #  for vani l l ic  acid.  The  s t a n d a r d  curves  (Fig. I) in vitro 

and  those  ob t a ined  a f te r  c h r o m a t o g r a p h y  were s l igh t ly  different,  t h e  l a t t e r  showing 

an error  of abou t  2 % in compar i son  wi th  the  s t a n d a r d  curves  in vitro. F u r t h e r  work  

wi th  th is  method ,  in o rde r  to  a p p l y  i t  to  o the r  compounds ,  is s t i l l  in progress .  
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Fig. I. Standard curves for p-hydroxybenzoie acid (i) and vanillic acid (2). 

SUMMARY 

A m e t h o d  for the  q u a n t i t a t i v e  pape r  ch romatograph ic  de t e rmina t i on  of vani l l ic  ac id  

and  p -hyd roxybenzo i c  acid  is described.  The  compounds  were c h r o m a t o g r a p h e d  on 

phospha t e  buffered W h a t m a n  No. I pape r  (pH 7.4) wi th  sec.-butanol-water (4 : I ,  v/v).  

Af te r  e lut ion of the  spots,  the  phenolic  acids  were de t e rmined  b y  means  of the  EMERSON 

reagent  (4-aminoant ipyr ine) .  S t a n d a r d  curves  ob ta ined  in vitro a n d  af te r  e lut ion o f  

the  spots  f rom the  pape r  differed s l ight ly  (2%).  
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