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Studies for Analyzing Phenoxyethanol and Parabens in Commercial Lotions

Hiroshi Tokunaga®, Orie Takeuchi, Reika Ko, Tadashi Uchino and Masanori Ando

Both phenoxyethanol and parabens are kinds of preservatives in cosmetics and are nominated as the
restricted ingredients in cosmetics in Japanese Pharmaceutical Affairs Low. So the analytical methods for
phenoxyethanol and parabens were investigated by HPLC. After adding methanol to phenoxyethanol and
parabens in lotions, the testing solutions were analyzed by HPLC using the ODS column (CAPCELL PAK Cyg
column, 4.6x250 mm), the mixture either of 50 mmol/l phosphate buffer(pH3.5) and acetonitrile (7:3) for
phenoxyethanol or of 50 mmol/l phosphate buffer(pH3.5) and acetonitrile (3:2) for parabens and the detection
wavelength of either 270 nm for pehnoxyethanol or 255 nm for parabens. The working curves from 0.5 to 5
g/ml passed through the origin. There were no interference of peaks of phenoxyethanol and parabens from the
cosmetics. Eleven lotions out of 42 lotions did not have phenoxyethanol. Phenoxyethanol in thirty-one
cosmetics ranged from 0.009 to 1.043% and those average was 0.264%. Parabens, especially methylparaben,
were detected in all lotions. The amounts of parabens ranged from 0.016 to 0.267% and their average was
0.120%. There were 7 kinds of lotions whose contents of phenoxyethanol and methylparaben were below

0.1%.
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Fig.1 Effect of acetonitrile on retention times of phenoxyethanol
and parabens.
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Fig.2 Chromatograms of parabens (a) and phenoxyethanol (b)

O alld 1-MP, 2-EP, 3-PP, 4-1BP, 5-BP[1] b(1J 1-PE, 2-MP

HPLC conditions

O a1l column, CAPCELL PAK Cig; mobile phase, a mixture of 50
mM phosphate bufferl pH 3.500 and acetonitrileC 3:2[11 flow
rate, 1 ml/min; column temperature, 350 ; detection
wavelength, 255 nm

0 b0 column, CAPCELL PAK Ci5; mobile phase, a mixture of 50
mM phosphate bufferl] pH 3.50 and acetonitriled 7:3(1J flow
rate, 1 ml/min; column temperature, 350 ; detection
wavelength, 270 nm
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Fig.3 Working curves for phenoxyethanol and parabens
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Table 1 Amounts of phenoxyethanol and parabens in lotions

PE(%) Total MP(%) EP(%) PP(%) | IBP(%) BP(%)
parabens(%)
No.1 0.065 0.021 0.012 0.003 0.002 0.002 0.003
No.2 - 0.054 0.054 - - -
No.3 0.009 0.092 0.092 - - -
No.4 0.053 0.029 0.014 0.007 0.002 0.002 0.003
No.5 0.364 0.125 0.078 0.019 0.010 — 0.018
No.6 0.203 0.096 0.096 - - -
No.7 0.487 0.156 0.156 - - -
No.8 0.308 0.096 0.096 - - -
No.9 0.309 0.198 0.198 - - -
No.10 - 0.169 0.152 - 0.018 -
No.11 - 0.157 0.157 - - -
No.12 0.560 0.043 0.020 0.008 0.004 0.003 0.007
No.13 - 0.147 0.147 - - -
No.14 0.304 0.204 0.204 - - -
No.15 — 0.154 0.093 0.021 0.021 — 0.019
No.16 - 0.215 0.155 0.020 0.020 - 0.020
No.17 0.060 0.029 0.020 0.003 0.003 — 0.003
No.18 0.637 0.020 0.020 - - -
No.19 0.085 0.037 0.025 0.004 0.004 — 0.004
No.20 0.594 0.265 0.148 0.041 0.019 0.019 0.039
No.21 0.610 0.281 0.155 0.038 0.038 — 0.051
No.22 - 0.050 0.037 0.009 0.004 -
No.23 0.309 0.016 0.016 - - -
No.24 0.103 0.103 0.103 - - -
No.25 - 0.147 0.147 - - -
No.26 0.073 0.154 0.084 0.012 0.040 - 0.018
No.27 1.043 0.197 0.197 - - -
No.28 0.399 0.157 0.157 - - -
No.39 - 0.190 0.190 - - -
No.30 0.067 0.144 0.079 0.011 0.037 - 0.016
No.31 0.076 0.070 0.016 0.012 0.032 — 0.010
No.32 - 0.134 0.079 0.011 0.033 - 0.011
No.33 0.145 0.054 0.032 0.007 0.004 0.003 0.007
No.34 0.141 0.055 0.033 0.008 0.004 0.004 0.007
No.35 0.142 0.052 0.030 0.008 0.004 0.003 0.007
No.36 - 0.194 0.194 - - -
No.37 0.183 0.063 0.049 — 0.014 —
No.38 0.101 0.193 0.193 - - -
No.39 0.289 0.203 0.203 - - -
No.40 0.498 0.102 0.102 - - -
No.41 0.017 0.052 0.027 0.013 0.007 — 0.005
No.42 0.018 0.038 0.020 0.003 0.010 - 0.005
average 0.266 0.118 0.097 0.013 0.015 0.005 0.013
MAX 1.043 0.267 0.204 0.041 0.040 0.019 0.051
MIN 0.009 0.016 0.012 0.003 0.002 0.002 0.003

PE: phenoxyethanol, MP: methylparaben, EP: ethylparaben, PP:
IBP: isobutylparaben, BP: butylparaben
MAX: maximum value, MIN: minimum value

- : not detected

propylparaben,
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