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Chromatographic methods for the separation of phenolic acids in general using 
paperle5 and thin-layer chromatography (TLC)6+7 are well established, but little at- 
tention has been directed to the polyhydroxybenzoic acids in particular6,g and RF 

data are incomplete. Resolution of an isomeric mixture using high-performance 
liquid chromatography lo and packed column gas-liquid chromatography (GLC)’ r-l 5 
has proved unsatisfactory as have attempts using capillary column GLC with a SE-30 
stationary phase in our laboratories. 

These, and related compounds, are dietary components, being present in both 
naturally occurring foods, especially fruit and vegetables16 and matured distilled 
alcoholic beverages”. The presence in urine of some of the dihydroxybenzoic acid 
isomers has been reported’ 5 and originates from both dietary intake and metabolic 
processes’s, including ingestion of aspirin (acetylsalicylic acid)lg. Benzoic acid de- 
rivatives are increased in ureamic patients on dialysis and may be toxic20. Ingestion 
of benzoic acid, a widely used food preservative has been shown to provoke migraine 
attacks2r, and measurement of chemically related compounds may prove useful in 
such patients. 

Owing to scant information regarding the chromatographic properties of the 
polyhydroxybenzoic acids conclusive interpretation of chromatograms for their pres- 
ence has previously been difficult. We, therefore, describe a simple two-dimensional 
TLC method for the separation of dihydroxybenzoic acids and trihydroxybenzoic 
acids. It is rapid, does not require the use of potentially carcinogenic solvent systems 
and may be applied to a wide range of samples. 

EXPERIMENTAL 

Materials 
Cellulose-coated (l-mm layer) foil-backed TLC plates were purchased from 

Merck (Darmstadt, F.R.G.). Commercially available (highest purity) phenolic acids 
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2~ANISOLE-ACETIC ACID-WATER (70:29:1) 

Fig. 1. Relative positions of compounds studied after two-dimensional TLC. The numbering corresponds 
to that shown in Table I. The hatched spots show the positions of the dihydroxybenzoic acids and the 
trihydroxybenzoic acids. 

were used as reference compounds and solutions were prepared in ethanol. All sol- 
vents and chemicals were Analar grade with the exception of anisole, which was 
technical grade, and were purchased from BDH (Poole, U.K.). 

Chromatography 
Two-dimensional chromatography was carried out on 10 cm x 10 cm TLC 

plates; the eluent in the first dimension was isopropanol-O.88 ammonia-water 
(8: 1: l), that in the second dimension anisole-glacial acetic acid-water (70:29: 1). Ap- 
proximately 10 pg of each compound were applied in a lo-p1 volume. The compounds 
were detected by spraying with saturated potassium carbonate solution followed by 
diazotised p-nitroaniline2’. 

RESULTS AND DISCUSSION 

All the dihydroxybenzoic acids and trihydroxybenzoic acids produced various 
shades of yellow, and these are given in Table I with their RF values in both dimen- 
sions. Fig. 1 shows their relative positions on the plate together with those of related 
phenolic acids. Run times in solvents 1 and 2 were approximately 90 min and 20 min, 
respectively. 

This method can be applied to a wide range of samples, with prior extraction 
of the hydrobenzoic acids when concentrations are less than 1 g . 1-l (ref. 23). We 
have examined fresh random urine samples from 15 subjects on unrestricted diets in 
this way and have verified the previously reported presence of the 3,4-, 3,5- and 
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2,Sdihydroxybenzoic acid isomers. We have also observed spots which have been 
tentatively identified as 2,6- and 2,4-dihydroxybenzoic acids and 3,4,5-, 2,4,6-, and 
2,3,4-trihydroxybenzoic acids. The metabolic processes involved in the production 
of some of the dihydroxybenzoic acids are known but information relating to the 
origin and, in particular, the significance of the trihydroxybenzoic acids in human 
fluids requires investigation. 
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