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Fig.1 SIM chromatograms of alkylphenols.
Peaks . 1, 4-t-BP;2, 4-n-BP;3, 4-t-PH ;4, 4-n-PH,
5, 4-t-OP;6, 4-NP;7, 4-n-OP;8, “C-NP.
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Fig.2 SIM chromatogram of 2, 5-DCP.
Peaks .1, 2,4-DCP-d3 2, 2,5-DCP.
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Fig.3 SIM chromatograms of phenol and cresol.

Peaks : 1, phenol-ds ; 2, phenol ; 3, o-cresol ; 4, (m+p) -cresol.
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Fig.4 Results of excretion for butylphenol and pentylphenol
in urine after 100 ml of a drink containing 100 g of each

phenol was administered.
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Fig.5 Results
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Fig.9 Relation in concentration between the total 2, 5-
DCP and free 2, 5-DCP in urine.
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Determination of phenols in urine samples by SPME-GC/MS

Tadashi TSUKIOKA*, Jyun-ichi TERASAWA, Tsunehisa MAKINO and Hiroyuki NAKAZAWA

* Nagano Environmental Conservation Research Institute, Public Health Team, 1978 Komemura, Amori,

Nagano-shi, 380-0944 Japan.

Abstract

Many of phenols are suspected to exhibit endocrine disrupting actions. The endocrine disrupting action is said to be
effective even at low concentrations, and therefore it is necessary to develop a microanalytical method for phenols in
living body samples. Under such a situation, the present authors used the method of headspace SPME-GC/MS to
develop a microanalytical method for phenols in urine. This method is superior to the conventional method in sensitivity,
manageability, and selectivity. It also requires low analytical costs, and is friendly to the environment. This method was
applied to experiments on excretion after exposure of human bodies to phenols and to analyses of actual urine samples.

In the exposure-excretion experiments with butylphenol ~nonylphenol, the butylphenol and pentylphenol were
excreted so quickly that they were almost 100% excreted as glucronide conjugates in 5 hours; in contrast, the
nonylphenol and octylphenol having longer alkyl chains were hardly excreted in urine.

In the analyses of actual urine samples, none of butyl-, pentyl-, and octylphenol were detected in the urine samples.
Nonylphenol was detected in spot urine at an average of 0. 37 ng/ml. Phenol was detected at an average of 6. 33 pg/ml,
its 1 -day amount excreted being an average of 14.4 mg. p-Cresol was detected at an average of 21.4 pg/ml, its 1 -day
amount excreted being an average of 43.1mg, ca 3 times as much as phenol. 2,5 -Dichlorophenol (DCP) was

detected at an average of 168 ng/ml, its 1 -day amount excreted being an average of 150 ug.

Key words: Nohylphenol, Octylphenol, Pentylphenol, Butylphenol, p-Cresol, Phenol, 3,5 -Dichlorphenol, Urine

sample
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