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ABSTRACT MATERIALS AND METHODS RESULTS
Solid phase micro extraction (SPME) Is a solvent-free extraction —
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technigue in which analytes are adsorbed on a polymeric coated « Common cannabinoids and their acidic forms were purchasch

point in liquid or solid samples.

An effective means of reducing equilibration time is to decrease
the sample volume. TVT is a method wherein a minimal amount
of sample (under 15ul) Is added to the sample vial and heated to
an adequate temperature In order to vaporize the entire sample
Inside the wvial, but not burst the vial, thereby allowing for
greater sensitivity and selectivitys. Another effective way to
reduce equilibration time IS to use Increased temperature
programming3. In HHS-SPME, analytes are separated from the
headspace of a dried solid at temperatures between 100-200°C,
so that the SPME fiber does not come into direct contact with
the original medium?.

The combination of derivatization with SPME can often enhance
the SPME extraction and the later separation of extracts by gas
chromatography (GC) or liquid chromatography (LC).
Derivatization can optimize volatility and the partition
coefficients between the fiber and the headspace®. For this
project, we combined TVT, heated headspace, and in vial
derivatization with SPME In one single step for application to
the detection of common cannabinoids, such as delta9-
Tetrahydrocannabinol (THC), cannabidiol (CBD), cannnabigerol
(CBG), cannabinol (CBN), and tetrahydrocannabivarin (THCV)
and cannabichromene (CBC) .

Sample

Preparation

HS-SPME
Method

An agueous internal standard, delta9-tetrahydrocannabinol-d3,
was added in 2 pL aliquots to every 20 mL headspace vial. The

vials were sealed with a silicone septum and a magnetic cap./

Agilent model 7890 Series gas chromatograph in combination\
with a CTC Combi PAL Auto sampler and an Agilent 5975C
mass selective detector.

Substances were separation on a fused silica capillary column
(Rx1®-35 Sil MS, 15m x 0.25mm i.d., film thickness 0.25 um)

Temperature program: 170°C hold for 1 min.; 15°C/min up to
228°C, hold for 3 min.; 10°C/min. up to 250°C, hold for 0
min.; 5°C/min up to 270°C. SPME injected using split mode

(20:1); initial flow rate 1.2 mL/min. /

Each sample vial was agitated for 2 min. at 150°C in the \
agitator of the auto-sampler (250 rpm, agitator on time 0:02
min, agitator off time 0:10 min).

For absorption, the needle of the SPME assembly containing
the fiber was inserted through the septum of the vial, and the
fiber was exposed to the headspace in the vial for 60 second.

In the final step, the SPME fiber with the adsorbed derivatized
compound was placed into the injection port of the GC/MS for

30 seconds to finalize desorption. /
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Fig 2. Compilation Chromatogram of derivatized and underivatized

phytocannabinoids: 1D) CBD-diTMS, 2D) THCV-TMS, 3D) CBC-TMS, 4D) CBG-

TMS, 5D) A8-THC-TMS, 6D) A9-THC-TMS, 7D) CBN-TMS, 1U) THCV, 2U)
CBC, 3U) CBD, 4U) A8-THC, 5U) A9-THC, 6U) CBG, and 7U) CBN.

The optimal amount of derivatization reagent for Iin situ derivatization of
phytocannabinoids in a 20 mL headspace vial was found to be 5 uL.

All seven of the phytocannabinoids and their tri-methyl silyl (TMS)
derivatized products were detectable as low as 0.4ug in the vial including:
CBC, CBD, CBG, CBN, A8-THC, A9-THC, and THCV. The acidic forms of
the cannabinoids were not detectable due to their thermally labile nature.

After derivatization, chromatographically, the peaks were narrower, less peak
tailing was observed along with baseline separation, as well as, increased
abundance. CBC, CBG, and CBD had the most Increase in abundance, with
their abundance of their peaks increased by 101x, 10.9x, and 7.5x post
derivatization.

A9-THC-TMS had a regression equation from the calibration curve of y =
2E+07x - 1E+07, and an R? value of 0.976, indicating this in situ headspace
derivatization approach could be adopted for quantitative analysis.
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Fig 3. Mass spectra of A9-THC-TMS.
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