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Introduction

The composition and analysis of
fragrance components in home and
personal care (HPC) products is very
complex and unquestionably time
consuming.

Traditionally, significant GC-MS time
may be consumed by running multiple
separations using different phases. The
resulting chromatograms are subject
to labour intensive data interpretation,
using retention index and mass spectral
libraries, to accurately resolve and
quantify the composition of perfume
raw materials, including essential oils in
the products.

Now, a new analytical approach has
been evaluated. Using a LECO TruTOF
GC-TOF-MS, with automated true
signal data deconvolution, it is
possible to significantly increase the
throughput of such analyses using
single separations. Additionally, in
some cases where either there are
a lot of interferences from the matrix
or a complex mixture of essential
oils, the ability to deconvolute full
range mass spectra provides extra
information. This will also increase our
ability to accurately characterize and
interpret our data to further unravel
the complexity of fragrances in such

products.

A skin care lotion, containing a
relatively complex perfume including a
number of essential oils was chosen to
assess the ability of LECO TruTOF GC-
TOF-MS. The goal was to increase both
the throughput and quality of output,
compared to the conventional multi-run
analysis approach described. The skin
care lotion analysed, was particularly
appropriate, because of the presence
of a high level of alkane (petroleum
jelly) components. Such materials are
significant interferences in fragrance
analysis, as a result of their similarity in
polarity and volatility to a high number
of middle and base note perfume
components.

Sample Selection and
Introduction

A solvent extraction and proprietary
clean-up procedure was used to
extract perfume components from the
skin lotion. Internal standards were
added prior to the extraction/clean-up
process for quantification purposes.
The resulting sample was then
concentrated by Vigreux distillation for
analysis. Analysis of the sample was
then performed by the traditional multi-
phase/run approach described, using

single quadrupole GC-MS systems, as
well as by a single separation using a
LECO TruTOF GC-TOF-MS system.

Results

Analysis of data collected using the
existing 2-separation, single quadrupole
MS measurements, processed manually,
was compared to data collected

from a single sample injection and
separation using the TruTOF GC-TOF-
MS system. This data was automatically
deconvoluted using LECO’s ChromaTOF
software and incorporated Unilever
R&D, Global Fragrance Centre mass
spectral fragrance libraries.

The output of the TruTOF analysis was
compared to that of the standard, more
time consuming fragrance analysis,
which as a fully validated and well
used procedure, provides an excellent
benchmark. Key outputs from the
analysis of fragrances in HPC products
are inclusion levels, top, middle and
base notes, essential oils, musks and
approximate costs (as shown in Table 1).
Therefore, measures of these were
chosen for the comparison. The single
injection TruTOF approach compared
very favourably with the standard
approach. In addition to this, a number
of additional musk and essential oil



components were identified underneath
the ‘hump’ of alkane interferences.

Table 1: The TIC trace in Figure 1 does
Analysis TruTOF Current output not lend itself to easy interpretation.
Inclusion level 0.16 0.16 However, Figure 2 shows a zoom
(%) of the mass traces that are hldQen
Notes under the TIC and seen following
the automated deconvolution data
Top 359 321 processing methods. The deconvoluted
Middle 51.9 63.1 chromatograms also reveal a number of
Bottom 8.5 4.8 peaks eluting underneath and closely
Essential oils alongside the principle peak (333)
Orange oil 16 16 of Germacrene D, a component of
ylang ylang essential oil. Peak 332 is
Ylang ylang 15 142 a component of the synthetic, methyl
Musks ionone alpha and is represented by the
Polycyclic 6.4 4.37 pink mass trace below.
Macrocyclic 0.2 ND .
Cost (Euro/kg) 13.3 12.5 Conclusion

Figure 1: TIC showing the ‘hump’ of
interfering alkane components, eluting
from 4000 to 6000 seconds, which
without data deconvolution of full

range mass spectra, mask a number of
fragrance and essential oil components,
rendering data analysis very time
consuming and challenging.
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This study suggests that the use of a
LECO TruTOF GC-TOF-MS system
coupled with ChromaTOF deconvolution
software, may provide an accurate and
higher throughput alternative to other,
multi-phase, multi-run separations that
require significantly more resources,
both in terms of man hours for data
analysis and instrument operation time.
In addition, the ability to maintain full
sensitivity over the full mass range and
the ability to collect spectra at up to 80
spectra/second, yielding effective data
deconvolution, may enable a richer
and more informative data set and, to a
great extent, eliminate the risk of losing
important information during the analysis
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Figure 2: Deconvoluted chromatograms Uniloner Delivering the Right Results

revealing a number of peaks eluting
underneath and closely alongside the

principle peak (333) of Germacrene D, a
component of ylang ylang essential oil.
Peak 332 is a component of the synthetic,
Methyl lonone Alpha.
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