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ANALYSIS OF HYDROXYBENZOIC ACIDS BY H I G H  PRESSURE 
LIQUID CHROMATOGRAPHY 

F.M. S c r i v e n ,  W .  R. Day* and R.B.H. Wills 
School of Food Technology, U n i v e r s i t y  of  New South Wales 

PO Box 1 Kensington,  NSW 2033, A u s t r a l i a  

ABSTRACT 

Good s e p a r a t i o n  of a r ange  of hydroxybenzoic a c i d s  w a s  
achieved by HPLC on a UBondapak phenyl  column u s i n g  5% v / v  
a c e t i c  a c i d  i n  water as t h e  e l u t i n g  s o l v e n t .  

INTRODUCTION 

P h e n o l i c  a c i d s  a r e  found i n  most p l a n t s .  They a r e  of 

i n t e r e s t  due t o  t h e i r  involvement i n  t h e  development of f l a v o u r ,  

c o l o u r  and t e x t u r e  i n  foods such  a s  wine,  f r u i t ,  v e g e t a b l e s  and 

t e a .  Various pheno l i c  a c i d s  a l s o  p o s s e s s  a n t i - m i c r o b i a l  and 

a n t i - f u n g a l  a c t i v i t y ,  have pha rmaco log ica l  p r o p e r t i e s  and can 

a c t  a s  phy tox ins  [l]. 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  of t h e s e  

compounds i s  u s u a l l y  by t h i n  l a y e r  and p a p e r  chromatography [2]. 

High p r e s s u r e  l i q u i d  chromatography (HPLC) i s  a r e c e n t  

development t h a t  shows promise f o r  p r o v i d i n g  more r a p i d  a n a l y s i s  

of pheno l i c  a c i d s  [3-51 .  Murphy and S t u t t e  16) have r e p o r t e d  

t h e  most comprehensive s t u d y  t h u s  f a r  on HPLC of p h e n o l i c  a c i d s  

us ing  a r e v e r s e  phase column, uBondapak C 1 8  (Waters Assoc .) . 

*Presen t  addres s :  W.R. Day, Waters A s s o c i a t e s ,  P t y . ,  L t d . ,  82-96 
Myr t l e  S t r e e t ,  Sydney 2008, A u s t r a l i a .  
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However they found i t  necessary  t o  use g r a d i e n t  e l u t i o n  and a 

r e l a t i v e l y  complex s o l v e n t  system conta in ing  butanol ,  methanol, 

a c e t i c  a c i d ,  water  and ammonium a c e t a t e .  I n  t h i s  paper  w e  r e p o r t  

on t h e  r e s o l u t i o n  of hydroxybenzoic a c i d s  obta ined  on a 

VBondapak phenyl column wi thout  t h e  use of g r a d i e n t  e l u t i o n .  

MATERIALS AND METHODS 

Analyses were performed on VBondapak C18 and pBondapak 

phenyl columns (Waters Assoc.) i n  a Waters Liquid Chromatograph 

(Model No. ALC/GPC 244)  u s i n g  a s i n g l e  wavelength UV (254  nm) 

absorbance d e t e c t o r  (Waters Model No. 440).  The s o l v e n t s  

examined were mixtures  of a c e t i c  a c i d  i n  double  d i s t i l l e d  water. 

Potassium c h l o r i d e  was also added t o  some s o l v e n t  systems. The 

s o l v e n t s  were f i l t e r e d  and degassed under vacuum j u s t  p r i o r  t o  

use. C o m e r c i a l l y  a v a i l a b l e  hydroxybenzoic a c i d s  were d i s s o l v e d  

i n  r e d i s t i l l e d  methanol (about 20 mg/ml) and 5-20 p l  a l i q u o t s  

were i n j e c t e d  onto t h e  l i q u i d  chromatograph w i t h  t h e  s o l v e n t  

flow r a t e  a t  1 .5  ml/min. 

RESULTS AND DISCUSSION 

The s o l v e n t s  t h a t  produced t h e  b e s t  r e s o l u t i o n  of t h e  

phenol ic  a c i d s  were 5% v/v  a c e t i c  ac id  i n  water (pBondapak 

phenyl) and 5% v/v  a c e t i c  a c i d  p l u s  1% w/v potassium c h l o r i d e  

i n  water (pBondapak C18). Table 1 shows t h e  d a t a  obtained i n  

t h i s  s tudy on both  columns and a l s o  t h e  r e t e n t i o n  d a t a  f o r  t h e  

r e l e v a n t  compounds a s  determined by Murphy and S t u t t e  [ 6 ] .  Good 

r e s o l u t i o n  of phenol ic  a c i d s  was achieved on pBondapak phenyl 

and w a s  comparable t o  t h a t  obtained on VBondapak C 1 8  by Murphy 

and S t u t t e  [6] .  The u s e  of VBondapak phenyl would be  p r e f e r r e d  

as s e p a r a t i o n s  were obtained w i t h  a much s i m p l e r  s o l v e n t  system 

and without  the  use  of g r a d i e n t  e l u t i o n .  Our d a t a  confirm t h a t  

pBondapak C 1 8  does n o t  give good r e s o l u t i o n  w i t h  s imple s o l v e n t  

systems. 
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