LO-MSEEICE BT =2/ — IVEBD DD FEER

e EaEl - B HE
(BEEH ey

Fundamental Study on the Quantification of Phenol by
Liquid Chromatography-Mass Spectrometry

Keiji Gamor and Kaori Nakasama
Laboratory of Chemistry, Faculty of Education

Abstract: A microanalitical LC-MS method for the determination of phenol as its
4-aminoantipyrine derivative has been studied. Derivatization conditions for phenol were
optimized by liquid chromatographic method. Under reversed-phase liquid chromatographic
conditions the phenol derivative have been analyzed using electrospray ionization (ESD
methods. The protonated molecular [M+H]* ion and deprotonated molecular [M-H]* ion
were detected as pseudo-molecular ions by positive and negative MS detection. In this case
[M+H]* ion of phenol derivative was more sensitively detected than its [M-Hl* ion. A
low detection level (approx. 50 pg) of the phenol derivative was attained in the selected-ion
monitoring mode with the electrospray positive ionization. The LC-MS analysis of the
phenol derivative could be very useful for trace analysis of phenol if the phenol-de would
be usedas a internal standard.
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Fig.l Reaction scheme of phenol and 4-aminoantipyrine.
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Fig.2  UV-VIS spectra of the reaction product in:chloroform (@) and 8096 methanol .(@).
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Fig.3 'H-NMR spectra of the reaction product.
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Table 1 Peak areas of the reaction product by HPLC.
Molar ratio of phenol (0.5mM) to 4-aminoantipyrine is 1:80, 1:40, 1:20,1:10 and

1:1.
1.80 1:40 1:20 1:10 11

1 167,658 272,508 175,519 97,308 2,837

2 240,010 260,610 170,837 96,398 2,835

3 264,819 265,326 171,895 85,691 2,503

4 276,286 266,887 166,098 84,426 2,074

5 270,912 267,402 168,687 96,731 4,689
R3] 243,937 266,547 170,607 90,111 3,088
RSD(%) 18.4 1.6 2.1 6.9 29.4

Table 2 Peak areas of the reaction product by HPLC.

Molar ratio of phenol (0.1mM) to 4-aminoantipyrine is 1:20, 1:10, 1:5 and 1:1.

1:20 1:10 155 1:1
1 60,340 114,484 68,721 9,804
2 79,312 133,052 81,341 15,669
3 96,111 143,270 100,456 18,110
4 106,486 147,976 101,222 18,946
5 107,365 148,732 102,141 21,120
N} 89,233 137,503 90,776 16,730
RSD(%) 22.3 10.4 16.6 25.9
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