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INTRODUCTION

Two-dimensional gas chromatography (GCxGC) is a well-established analytical technique that
offers better characterization of complex samples compared to GC. GCxGC pairs two columns
with complementary stationary phases in series with a modulating device between. The role of
the modulator is to collect effluent from the first column and reinject into the second column at
set intervals throughout the separation, such that each sample is chromatographically
separated by both mechanisms. This additional dimension of separation provides increased

GCxGC BENEFITS — INCREASED CHROMATOGRAPHIC RESOLUTION

One of the important benefits of GCxGC is an increase in chromatographic resolution, or peak
capacity. Analytes that coelute in the first dimension can often be separated on the
complementary stationary phase in the second dimension. An example of this benefit from a
chromatogram of Jagermeister liquor is shown in Figure 2 (Sample preparation: 2 mL in 20 mL
vial). What appeared to be a single peak in the GC separation was revealed to be two
coeluting analytes. Both analytes have interesting odor characteristics.

HONEY DIFFERENTIATION

This method is readily transferrable to a wide range of sample types. In addition to liquor
(shown in Figures 2 and 3), the same method was used to analyze honey samples. (Sample
preparation: 3.5 g were added to 20 mL vial.) Aroma profiles of three flavors of honey (clover,
blueberry, and orange blossom) were compared. The clover honey was described as light,
mild, and floral. The blueberry honey was described as dark, spicy, fruity, and tangy. The
orange blossom honey was described as mild, fruity, and citrusy. The benefits of GCxGC can
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PERFUME DIFFERENTIATION

The same GCxGC method was used to analyze perfume samples. A brand perfume and two
drugstore imitations were compared. (Sample preparation: 10 pL were added to 20 mL vial.)
The GCxGC benefit of increased chromatographic resolution can be noted in these samples as
well. Differences that were difficult to detect with a GC separation were separated and
distinguished in the second dimension.
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structured bands across the separation space. An example of this from a bourbon sample is
shown in Figure 3 (Sample preparation: 1.5 mL in a 20 mL vial).

Figure 4. Representative chromatograms for three honey varieties are shown. A GC coelution that exceeds
deconvolution is also shown. What appeared as a single peak in the GC data was actual two coeluting analytes. 2.0e8 4e+06
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Figure 1. Diagrams showing LECO’s Pegasus BT FLUX modulator and its modes of operation
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