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The specific chemical composition of cannabis is responsible for the fragrance and 
flavor of the product, the experience of a recreational high, and the medicinal benefit. 

In a phenomenon known as the “entourage effect”, evidence further suggests that 
compounds act synergistically to produce desirable pharmacological effects (Russo, 2011). 

Here we describe the application of a solvent-free headspace extraction approach – 
vacuum assisted sorbent extraction (VASE) – in combination with thermal desorption 
GC-MS to study the makeup of cannabis flower. 

Using this approach, we obtain chemical profiles for cannabinoids and terpenes with 
extraction times of less than 10 minutes and a total cycle time (raw plant material 
to results) of less than 1 hour.

Our findings reveal the unique cannabinoid and terpene compositions of different 
cannabis strains and demonstrate the potential of VASE for cannabis analysis.
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Safe storage of extracted 
sorbent pens in air-tight 
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(> 2 weeks)
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Sorbent Pen™ Technology

Sorbent Pen (SP) schematic, showing the Micro-QT vacuum seal and the internal sorbent bed. 
The SPs come in four different configurations and can be packed with a variety of sorbents, 
including multi-component beds of varying physical properties.

Headspace Sorbent 
Pen (HSP) for 

Convenient In-Vial 
Extraction

Diffusive Sorbent 
Pen (DSP) for Diffusive 

Environmental and 
Personal Monitoring

Micro-QT™ 
septum-less seal

Triple Viton 
O-ring seal

Silonite™
ceramic coating on all 

stainless steel surfaces

Sorbent choices:
Tenax TA

Tenax TA/Carboxen
Carboxen 1000

Carbopack C, X, and Y
Many more…

Active Sorbent Pen (ASP) 
for Active Environmental 
and Personal Monitoring

Glass Sorbent Pen 
(GSP) for Direct Thermal 

Desorption

Vacuum Assisted Sorbent Extraction (VASE)

Clean pens are ready for 
next extraction (storage 

for up to 1 month)

Sample 
homogenization 
(≥ 0.5 g, 5 min)

Vacuum application & static 
headspace extraction with 

flash heating (5 min)
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Assembly of 
sorbent pen 

extraction system 
(~30 sec)
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Vacuum assisted sorbent extraction (VASE) is used in conjunction 
with a unique dual-column thermal desorption GC-MS approach to 
profile the cannabinoid and terpene composition of cannabis flower. 

In a single extraction lasting less than 10 minutes and a cycle time 
(raw plant material to results) of less than 1 hour, monoterpenes, 
sesquiterpenes, and cannabinoids are all easily observable. 

The method is shown to be reproducible and reliable, opening up 
the possibility for both quantitative analysis and qualitative profiling.
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Step 1: Preheat

Terpenes are un-retained on 
Column 1 and are split before 
passing onto Column 2. 

Cannabinoids are initially 
retained on Column 1 and
pass splitlessly onto 
Column 2 .

Step 2: Desorption Step 3: Bakeout

Thermal Desorption: TRACE Analysis; 30 sec 70°C Preheat; 6 min 225°C Desorption;  
22 min 300°C Bakeout 
GC-MS: Agilent 7890A/5975C; 34-500 amu; 50:1 Split; Quadrex UAC-1MS/HT 
(1.5m×0.53mm×0.25µm) (Column 1); Agilent DB-5MS (30m×0.25mm×0.5µm) (Column 2)
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