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Summary

Abstract
“Cannabis” is an umbrella term referring to the annual herbaceous plant
that is cultivated and grows wild throughout the world. The high level of biodiversity
within cannabis cultivars offers multiple utilities, including use within medicine and
other value-added commercial products. Research has shown that hemp cultivars,
which contain higher proportions of CBD (Cannabidiol), can be used to alleviate
ailments including anxiety, arthritis, and chronic pain. Due to the current regulations
towards the legal use, any plants considered as hemp, and/or cannabis products sold
over the counter, must contain <0.3% THC by weight. Therefore, analytical testing is
routinely performed on hemp cultivars and products during manufacturing to ensure
legal cannabinoid percentages and quality control standards. The purpose of our
project was to conduct quantitative and qualitative analysis on legal commercial
hemp products by performing chromatographic separation and gas chromatography.
A Büchner funnel (Porosity Grade 3) packed with C-18 Silica Gel was used to perform
reverse phase liquid column chromatography to isolate CBD from full spectrum
cannabis oil (<0.3% THC) solution. Further separation of CBD was conducted using a
rotary evaporator for removal of excess solvent to purify and concentrate the
compounds. Gas chromatography analysis will be performed against cannabinoid
standards during each stage of the experiment to distinguish chemical profiles and
replicate similar GMP (Good Manufacturing Practices).

After preparing the ethanol plant material
extract, the solution was successfully separated into
fractions through the reverse phase liquid column
chromatography methods. After removing any excess
solvent, a rotary evaporator was utilized until only the CBD
and other cannabinoids, terpenes, and phytochemicals
remained. The samples were then analyzed using a UV
spectrophotometer as well as an IR spectrophotometer,
alongside separate cannabinoid references. Spectral data
was compared in order to identify and quantify chemical
constituents within the solution.
Results

Image 1: Hemp Cultivar
”Cinderella Story” (Cannabis
sativa) Grown in CANR Field Plot

Background
Consumer products made with hemp and adultuse cannabis must be subjected to 3rd party analysis. IR/UV
Spectroscopy is a chemical analysis method that can
identify chemical compounds within solution through
absorbance and/or emission of light. Every substance will
have a different resulting spectra when subjected to the UV,
visible and IR spectrum of light. The lambda max of
experimentally determined spectra can be utilized to identify
a substance of interest when compared against a reference
sample.

Cannabidiol
(CBD)

CBD was isolated from commercial
product via ethanol extraction and reverse phase
liquid column chromatography. The resulting
samples were subjected to IR/UV spectroscopic
analysis. IR/UV results displayed CBD content
within the subsequent experimental oil sample in
comparison to cannabinoid standards (ex. CBD
and D9-THC).

Figure 2: Diagram of Rotary Evaporator
(Chembam, 2020)

Image 3: Fractions Collected from Column
Chromatography
Figure 1: Diagram of cannabinoid
isolation via column chromatography
(Libretexts, 2019)

Materials/Methods
A quantity of 3.5g of commercial hemp flower (URB finest: CBD Caviar
Moonrocks) was placed into 200mL of a 90:10 Ethanol/Deionized Water solution. Solution
was oscillated repeatedly and refrigerated for 48 hours to allow for cannabinoids, terpenes,
and other phytochemicals to dissolve into solution. The liquid sample was then vacuum
filtered to remove the large pieces of plant material (stem, seeds, and flower). A 50mL glass
chromatography column packed with C-18 silica gel powder and charged with ethanol prior
to experiment. Approx. 25mL of the solution was carefully poured into a chromatography
column as to not create channeling within the C-18 silica gel powder. Chromatography
column was capped and placed under vacuum to assist in chromatographic separation
resulting in four 10mL fractions. However, the first fraction contained mostly ethanol from
earlier preparation methods. The second, third and fourth fraction contained the separated
cannabinoids of interest, particularly CBD. More polar molecules in solution (ex. D9-THC)
bound to the C-18 and allowed the less polar molecules (ex. CBD) to flow through first. Each
fraction was placed into rotary evaporator to purify and remove excess ethanol solvent. The
rotary evaporator was run until all ethanol solvent was removed from each sample and then
placed in a sterile flask. Each sample will have contents analyzed via IR/UV spectroscopy.

Image 2: Vacuum Column
Chromatography of Cannabinoid Sample.

Figure 3: UV Spectra of Common Cannabinoids (Leghissa, 2018)
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