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Note 

Thin-layer chromatographic evaluation of methylhippuric and hippuric acids 
in urine* 

ivlcthods previously described l-or the assay 01~ hippuric acid are titration’, 
fluorimetry’, colorimetry3-’ and spectrophotomttr_\.h-9_ These methods. are inconve- 
nient fix mass screening of the urinary rnetabolites hippuric and methylhippuric acid. 
in manwii \vorkers exposed to toluene mid sylene vapours_ 

The first paper chromaro~rtlphic method f-or the detccrion of the urinaq 
nmabolitts was introduced by Gttfli~c; et d’“, El Masry L’I rr/_” and Ogtlta cr ul_‘*_ 
The separation of hippuric acid fmroni urine extracts by thin-layer chromato~rtlph_vl~ 
(TLC) \Vils first described by Teuchy CJI a/_“, while Ogata et a/_‘” detected hippuric 
and mcthylhippuric acids by TLC. The objective of our study uxs to develop a simple, 
rapid and direct method for the detection of- hippuric and methylhippuric acids in 
urine on thin-layer plates and to introduce the method f-or m:w screening. 

EXPERIMENTAL AND REStiLTS 

Urine smnples** lvere collected liom III~I~LI~I v.wrkers in several industries 
around Belgium who had been working in ii shifi fix at least 4 \vorking hours. The 
samples were acidified to pH 2 with 6 N h_vdrochloric acid. Pre-coated plates (Schlei- 
cher and Schill G_ 1500 silica gel, 10 :.. 20 cm) were acti\rated for I h 3t 120'm_ then 
10;ltl aliquots of the samples c-em spotted on the plates and air dried. Twelve urine 
silmplcs can beapplied on thesame plate (Fig. I )and arecompared with IO;111 standard 
samples containins I, 2 and 3 g/l (Fig. 2). The TLC plates were developed twice for 
about 20 min in toluene-acetic acid-\\xter (60:40:2) until the solvent front reached 
the upper edge. In between, the plates were air dried_ After final drying at 100’ for 
5 niin and spraying with ;f l-5>,{ (wiv) solution of dimeth_vl~lminobenz~ll~e~~~de ia 
acetic a-hydride, the plates are heated at 120’ for 10 min. The accompanying yello\% 
background of the plate disappears when exposed to amn~onia vapour_ Both hippuric 
and methylhippuric acids are detected i1s orange spots, with RF values of 0.Z 5 0.01 
and 0.32 5 0.01, respectively, af-ter a single development. in contrast to the color- 
inietric iUl:llySiS’, there is no interfmerence fmram urea, which gives ;i yellow spot on the 
TLC plate with an R, value of 0.22 2 0.01. 
___-- 

* This work was parrly supported by a grant from the N.EG.W.0. (No. 1106). Belgium. 
I_ The samples were obtained by courtesy of Dr. E. Lust, Brugge. Belgium. 



NOTES 

Fig. I _ Detection of hippuric acid in nine urine samples. Positions I. 11 Luld 7 nrc standard sanlp:Cs 

of hippuric acid (I, 2 and 3 $1. rcsptu-tivdy). 

Fig_ 2. Hippuric acid standards of 3. 1.5. 2, 1.5. 1 and 0.5 gjI_ Positions 7, S, 9 are urine scimplcs_ 

Position Sr ia) hippuric n&I: (b) mcthylhippuric xi& 
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Semi-quantitative analysis can be perfornxxi by densitomtrry on a Kipp and 
Zonen densitometer (DDZ). The results were compared with the coiorimetric method 
using a l-5’;:, (w/v) solution of dirileth_vltlminobenztllrteh_vde in acetic arxhydride as 
colour rer\geilt and 3 0_161,!;; (w/v) solution of iron( III) chloride in acetic anhydride 

as zwrivators. Thirty urine samples were used for comparison and from the results a 
correlation coetlicient of 0.9 I between the densitonietric and colorinietric data was 

calculated (Fiz_ 3). 

. 
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In conclusion, incrtxscd urinary hippuric rmd merhylhippuric acid cmce~i- 

trations cm be e\aluatcd dirccrly by TLC and evaluated by Jensitometry. Urea, 
which inkrfercs in Ilie colorinietric dcrcrniination. does not intluence the chroniato- 
graphic cvaluatian at‘ either nietabolite. 
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