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ABSTRACT

Styrene is a toxic substance that is metabolized in the body and excreted in
urine. It can be detected in its metabolized form as mandelic and phenylglyoxylic
acids. The purpose of this study was to develop a simple and reliable gas
chromatographic method for the simultaneous determination of mandelic and
phenylglyoxylic acids in human urine using ethyl esterification.

In the method I developed, tridecanoic acid is used as an internal standard. The
urine sample is acidified with 5% H,SO, and extracted by ethyl acetate. Then, the
sample is derivatized by the ethyl esterification process, re-extracted with chloroform,
and analyzed by gas chromatography/flame ionization detector equipped with a DB™-
1 capillary column. In assessing this method, the extraction efficiency of solvents and
optimal conditions for ethyl esterification procedure were investigated. Then, the
derivatives of mandelic and phenylglyoxylic acids were identified by gas
chromatography/mass spectrometry. The accuracy, precision, and detection limit of
this method were also tested in the laboratory and then it was applied to test urine
samples in the field.

The method was tested in the laboratory as follows. The retention times of
mandelic and phenylglyoxylic acids were 6.7 and 7.3 minutes, respectively. The
optimal esterification condition was 2.5% concentration of hydrochloric acid in
ethanol, heated at 60 °C for 60 minutes. The detection limits were 0.008 mg/ml for
mandelic acid and 0.081 mg/ml for phenylglyoxylic acid and their recoveries were
about 103-104% and 98-101%, while the between-day coefficient of variations were
from 4-9% and about 5%, respectively, at a concentration range of 0.24-0.72 mg/ml
for mandelic acid and 0.405-1.215 mg/ml for phenylglyoxylic acid.

In the field, this method was applied to 47 workers occupationally exposed to
styrene in latex manufacturing. There was a good significant correlation between
post-shift urinary mandelic acid and styrene exposure (r = 0.82, p<0.05).
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