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Non-Target Characterization of Complex Essential Oil and Fragrance Samples with 
GCxGC-MS/FID for Reliable Identification and Relative Quantitation in a Single Injection

GCxGC-TOFMS/FID for Fragrance StandardIntroduction
Essential oils are extracts from plant materials that capture the plant's scent and flavors. They have a broad 
range of applications, as they can be both a finished product and an ingredient or intermediate in the creation 
of other products. Due to this versatility, the analysis of essential oils is an important area of research with a 
variety of analytical objectives. 

Because flavors and fragrances are composed of tens or hundreds of ingredients, characterization of these 
individual species can be challenging. It is not practical to use numerous standards for the identification and 
quantification of all the individual species. Instead, it is common to use a workflow where MS provides 
identification and FID provides relative area % quantification, often with separate injections for each. 

Additionally, two one-dimensional chromatographic separations with different stationary phases are also often 
required to isolate the individual compounds due to the complexity of these samples. Here, we demonstrate a 
possible improvement to this workflow by using a GCxGC-TOFMS/FID instrument that provides reliable 
identification and relative quantitation in a single injection. GCxGC provides enhanced chromatographic 
separation of individual analytes, thus removing the requirement for two separate 1D analyses. Coupling this with 
dual MS and FID detection enables both identification via the FID in one single injection.

Why use this approach? Analytical Concept

Analytical Solution: High Performance TOFMS Instrumentation

Paradigm Reverse Fill-Flush (RFF) Modulator
 Cryogen-Free GCxGC modulation for simultaneous 

TOFMS/FID acquisition
 Unique backpressure-controlled loop filling permits 

method flexibility without the hassle of restrictor or 
bleedline changes

 Column and loop fittings are readily accessible with 
standard wrench, unlike finnicky “modulator-on-a-
chip” designs

Shift Flow Splitter
 Novel pressure-assisted flow splitter

 Designed to work with the high flow rates needed for the RFF 
modulation (~20 mL/min)

 Maintains constant split ratio between MS and FID throughout 
the entire run, even during oven ramps – the bridge between 
non-target and quantitative workflows
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Conclusion
Harnessing the power of a TOFMS coupled with a GCxGC platform and an FID allowed us to not only determine the 
presence and amounts of targeted analytes, but also discover non-target analytes. 

This platform, based on GCxGC-TOFMS/FID, can improve workflows in your industry. 
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