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INTRODUCTION

Parabens are a class of widely used preservatives
in cosmetic and pharmaceutical products,
primarily due to their bactericidal and fungicidal
properties.
Parabens
are
a
series
of
parahydroxybenzoates which are currently under
scrutiny due to the possibility that long-term use
of products containing parabens can cause
hormone disruption and fertility issues, although
this has not been confirmed[1]. Methyl phydroxybenzoate, ethyl p-hydroxybenzoate, propyl
p-hydroxybenzoate and butyl p-hydroxybenzoate
are the most common used parabens in the
cosmetic
and
pharmaceutical
industry.
Phenoxyethanol is an additional component used
as a germicide and antiseptic ingredient in
cosmetics. Naturally occurring in plant material
such as green tea, phenoxyethanol is often used in
tandem with parabens to reduce the number of
parabens used during the manufacturing of such
products.Monitoring paraben and phenoxyethanol
concentrations are a vital part of any cosmetic of
pharmaceutical manufacturer.
SCION Instruments developed a method for the
simultaneous
analysis
of
parabens
and
phenoxyethanol by HPLC-Diode Array Detection
(DAD). Utilising the flexibility of the DAD, it was
possible to extract the optimal wavelength for
each target compound. Confirmation of peak
identity is further certified through the comparison
of the absorbance spectrum of both analytical
standard and sample analysed.

EXPERIMENTAL

A SCION 6000 HPLC with DAD was used with a
C18 reverse phase column for the identification of
six parabens and phenoxyethanol. Samples
included commercially available hand lotion and
face cream. Samples were diluted in ethanol
before being filtered and analysed. Table 1 details
the analytical conditions of the HPLC-DAD system.
Table 1. Analytical conditions of the HPLC-DAD

Conditions
Column

C18 5µm x 4.6mm ID x 150mm

Column Temp

40°C

Mobile Phase
Flow Rate

Acetonitrile: 0.01% Phosphoric Acid* (35/65v/v)
* must be special grade 85%
1mL/min

Injection Vol

10µL

DAD

Extracted wavelengths 220nm, 254nm

Calibration curves were generated for all
parabens
plus
phenoxyethanol
at
a
concentration range of 0.1-50mg/L.
RESULTS
Figure 1 shows the calibration curve of ethyl phydroxybenzoate and is representative of all
target compounds in this analysis.

Figure 1. Calibration curve of ethyl p-hydroxybenzoate (0.1mg/L to 50mg/L)

All parabens and phenoxyethanol had excellent
linearity over a range of 0.1mg/L to 50mg/L
with R2 values of no less than 0.9999. Table 2
details the target compounds, associated peak
number (on the chromatogram) and extracted
wavelength used for identification whilst Figure
2 shows the two chromatograms obtained
when a 10mg/L standard was analysed, over
both wavelengths.
Table 2. Peak number, compound identifier and extracted wavelength (nm)

Peak Number

Compound

Wavelength (nm)

1

2-phenoxyethanol

220

2

Methyl p-hydroxybenzoate

254

3

Ethyl p-hydroxybenzoate

254

4

Isopropyl p-hydroxybenzoate

254

5

Propyl p-hydroxybenzoate

254

6

Isobutyl p-hydroxybenzoate

254

7

Butyl p-hydroxybenzoate

254

Ethyl p-hydroxybenzoate

Figure 2. Standard chromatogram over two wavelengths 10mg/L)

Figure 5. Absorbance spectrum comparison ethyl p-hydroxybenzoate (face cream)

As shown in Figure 2, all target compounds
are detected over both wavelengths, although
response and peak shape varies. By utilising
the dual wavelengths, chromatography and
selectivity increases as a result of the
optimum wavelength for the parabens and
phenoxyethanol being selected.
Along with retention time comparison to
standards, absorbance spectra comparisons
were also made in CompassCDS, which
provided an additional level of confirmation
for peak identification. Figures 3-8 show the
chromatogram of the hand lotion and face
cream samples along with the comparison of
absorbance spectra
for a selection of
identified compounds.

Figure 6. Chromatogram and peak identification of body lotion sample

2-phenoxyethanol

Figure 7. Absorbance spectrum 2-phenoxyethanol (hand lotion)

Figure 3. Chromatogram and peak identification of face cream sample

Methyl p-hydroxybenzoate

Figure 8. Absorbance spectrum propyl p-hydroxybenzoate (hand lotion)

Figure 4. Absorbance spectrum comparison methyl p-hydroxybenzoate (face cream)

As per the analytical standards, utilising the
two separate wavelengths gave better
detection of the individual components,
compared to using a single wavelength.
Additionally, the comparison spectra confirms
that the identified target compounds have
the exact same absorbance pattern as the
corresponding standard for that compound,
adding an extra level of confidence in the
results.
The hand cream contained more parabens
than that of the body lotion. This is typical in
cosmetics due to the storage conditions of
hand cream; it is more likely to be moved
from place to place requiring a higher
preservation level than a body lotion or other
cosmetics. Both samples contained 2phenoxyethanol, the common germicide
ingredient in cosmetics.
CONCLUSION
SCION Instruments developed a method for
the identification of six parabens and 2phenoxyethanol by HPLC-DAD. By utilising
the extracted wavelength mechanism of the
DAD, it is possible to use the optimal
absorption wavelengths for each individual
compound, eliminating the need for
individual methods. Excellent linearity was
observed for all target compounds with
additional confidence in peak identification
through absorbance spectrum comparison in
CompassCDS.
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