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Analysis of Cannabidiol in
CBD products by SEC-CD-MS

by DJ Tognarelli, Jasco Inc, 28600 Mary’s Court, Easton, MD, 21601, USA.

Cannabinoid is a generic term for the chemical substances contained in cannabis plants. Tetrahydrocannabinol (THC), cannabinol (CBN), and

cannabidiol (CBD) are major components. THC is highly psychoactive and since 1970 has been classified as a schedule 1 drug in the US. Currently

marijuana has been legalised for medicinal and recreational use in various countries around the world [1].

CBD has shown possible treatment effects
for various disease states such as Alzheimer's
[2], Parkinson’s [3], psychosis and depression
[4], as well as an effective remedy for pain
due to its anti-inflammatory properties

[5]. This compound doesn't cause any
psychological effects and therefore is not
subject to abuse or physical/psychological
dependence. CBD is not regulated by
international regulations and products

have already been approved as effective
medicines for refractory epilepsy in the
United States. In the Cannabis Control Law
of Japan, the use of leaves, flowers, and
roots from cannabis plants is banned as
those parts contain a significant amount of
THC. Seeds and stems are not regulated so

development of CBD products extracted
from these parts are legal.

Although CBD oil (for relaxation effect)
and cream (for inflammation suppression
and moisturising effect) are distributed

in the market as health foods and beauty
products, the concentrations of CBD vary
significantly depending on the product. In
addition, studies [6] have shown that THC
was detected in some CBD oils, therefore
it is important to establish an analytical

method for quality control of these products.

It is known that CBD changes to THC and
its stereoisomers under acid conditions.
CBD exists as a (-)CBD enantiomer in

nature, but recent reports [6] have shown

that the (+)form is more effective as an
anticonvulsant than its counterpart. In this
article an analytical method was developed
for various cannabinoids in CBD products
using Supercritical fluid chromatography
(SFC) system with a mass spectrometer (MS)
and circular dichroism (CD) detectors. The
combination of MS and CD detectors allows
for universal detection for cannabinoids and
specific detection for their sterecisomers.

Method and Materials

Figure 1 shows the layout and schematic
diagram of JASCO SFC-CD-MS system. In this
experiment a photodiode array (PDA) detector
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Figure 1: The JASCO SFC-CD-MS system
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Figure 2: Five cannabinoid structures




was added upstream of the CD detector. This

system enables the method scouting analysis

for determination of the best mobile phase SIL DIOL NH2
and column combination. A switching valve
was added before the CD detector to allow for ’ \H ‘
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CBD standard was purchased from Cayman
Chemicals and other cannabinoid standards c18 2-EP 4-EP
were purchased from Sigma-Aldrich (Figure r\
2). CBD, CBDV, and CBDA standards were “__M_f
enantiomers. A commercial CBD oil was 00 10 20 30 40 50 00 10 20 30 40 50 00 1.0 20 30 40 50
obtained from an online store. The CBD "

Amide Cyano Phenyl
concentration on the label was 0.4%. y y
Analytical Conditions 00 10 20 30 40 50 00 1.0 20 30 40 50 00 1.0 20 30 40 50

Sample: Cannabinoid’s mixture in

Figure 3: Total ion chromatograms (TIC) of cannabinoid standards obtained by method scouting on columns
methanol (100 pg/mL each)
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Figure 5-1: Chromatogram and spectra of cannabinoid standards obtained by PDA detector.
(A) Chromatogram at max absorbance (200-400 nm), (B) Contour map, (C) UV spectra at each peak top A.
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Figure 5-3: TIC and spectra of cannabinoid standard obtained by MS detector. (A) TIC, (B)

Mass spectra of each peak on A.
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Figure 6-1: Chromatogram and spectra of CBD oil obtained by PDA detector.

(A) Chromatogram at max absorbance (200-400nm), (B) Contour map, (C) UV spectra at each peak top on A (normalised by standard spectra).
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Figure 6-2: Chromatogram and spectra of CBD oil obtained by CD detector. Lo om T T kel o
(A) and (B) CCD and UV chromatograms at 230nm, (C) Stopped flow CD and UV spectra of

Figure 6-3: TIC and XICs (extraction chromatograms) of CBD oil
obtained by MS detector

peak T on A (normalised by standard spectra).




Conclusions
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