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Detection of the Preservative Chlorphenesin in Cosmetics

by High-performance Liquid Chromatography

Yoshiaki Ikarashi’, Norimasa Miyazawa™, Kimio Shimamura™, Nobuo Sato™, Ken-ichi Yoshizawa *, Masahito Hayashi™,
Katsuhiro Takano™®, Michiko Miyamoto™’, Takashi Kojima™, Hiroshi Sakaguchi” and Makiko Fujii™'

A simple determination method for preservative chlorphenesin in cosmetics was developed. Cosmetic samples
were dissolved in methanol. The sample solution was analyzed by high-performance liquid chromatography
(HPLC) with ODS column, using water-methanol (55:45) or water-acetonitrile (3:1) adjusted to pH 2.5 with
phosphoric acid as the mobile phase. Chlorphenesin was detected with ultraviolet light detection at 280 nm.
A linear relation was obtained between the peak areas and the concentrations of chlorphenesin in the range of
1-500 pg/ml. The determination limit of chlorphenesin was 1-2 pg/ml. Recoveries of chlorphenesin spiked in
lotion and milky lotion at the levels of 0.03% and 0.3% were 98.8-100.0%. This method was applied for cos-
metics including 0.03% and 0.3% of chlorphenesin and their content corresponded with the determined values.
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Fig. 1. Chemical structure of chlorphenesin
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Fig. 2. Ultraviolet absorption spectrum of chlorphenesin (1000
pg/ml in methanol)
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Fig. 3. HPLC chromatograms of preservatives

DA: dehydroacetic acid, PE: phenoxyethanol, Me-P:
methyl p-hydroxybenzoate, CP: chlorphenesin, E-P: ethyl
p-hydroxybenzoate.

HPLC column: TSK gel ODS-80Twm (4.6 mm i.d. X 150 mm),
column temperature: 40°C, mobile phase: water-methanol (55:45),
flow rate: 1.0 ml/min, detection wavelength: 280 nm, injection
volume: 10 pl.
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Fig. 4. Effect of pH on the HPLC chromatogram of preservatives

PE: phenoxyethanol, Me-P: methyl p-hydroxybenzoate, CP: chlorphenesin, E-P: ethyl p-hydroxybenzoate.

HPLC column: Inertsil ODS-3 (4.6 mm i.d. X 150 mm), column temperature: 40°C, mobile phase: water-acetonitrile
(3:1), flow rate: 1.0 ml/min, detection wavelength: 280 nm, injection volume: 10 pl.
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Fig. 5. Calibration curve of chlorphenesin
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0.9995). 7z, EEMRFEREITL ~2 pgmlTH 7. Each value was the mean & standard deviation of six experiments.
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Table 2. Determination of chlorphenesin in lotion and milky lotion

Sample Chlorphenesin
Content (%) Determined (%)
Lotion 0 ND
0.03 0.030 + 0.000
0.30 0.299 + 0.001
Milky lotion 0 ND
0.03 0.031 + 0.000
0.30 0.300 + 0.003

ND: <0.001%.
Each value was the mean £ standard deviation of six experiments.
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Fig. 6. HPLC chromatograms of milky lotions containing
chlorphenesin (CP)
The HPLC conditions have been described in Fig. 3.
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