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CANNABIS  - DEVIL OR ANGEL?



• Context of cannabis/hemp processing with respect to extracts and 
the post-processing of extracts and their use in food matrices 

• The criticality in choosing the extraction method and solvent with 
respect to end use in foods

• Appropriate analytical methods for cannabis and hemp 
• Processing optimization – importance of physicochemical data and its 

use in processing and product formulation methodology
• Examples of formulating food products employing cannabis extracts 

– important considerations





Wheel of Cannabinoid Benefits



Sativex (by GW Pharma)
Approved in 2010 for 
treatment of multiple 
sclerosis
THC:CBD  ~1:1

Epidiolex (by GW Pharma)
Approved by FDA in 2018 for 
treatment of paediatric 
epilepsy
98% CBD

GW PHARMA FDA-APPROVED CANNABINOID-BASED DRUGS 





AURORA, COLORADO INDOOR CANNABIS GROW



GNgāti Kahungunu ki Wairarapa Morai-Tribal Hemp Plantation
Tane nui a Rangi Operating Group – North Island-NZ 



ARKANSAS HEMP GENETICS –
FAYETTEVILLE, AR, USA



• Over 480 hundred compounds have been identified 
in cannabis 

• Physiologically-active cannabinoids are responsible 
for imparting cannabis’ medicinal and recreational 
benefits (10 major chemical sub-classes)

• Terpenoid-type compounds are responsible for 
characteristic flavor/odor of cannabis and they 
often occur at low levels in the extracted oil

• Other prominent classes are the carbohydrates, 
hydrocarbons, flavonoids, alkaloids, lignanamides, 
glycosides, and lipids, i.e. fatty acids



“MINOR” CANNABINOIDS

CBG = CANNABIGEROL
CBC = CANNABICHROMENE
CBL = CANNABICYLOL
CBV = CANNABIVARIN
THCV = TETRAHYDROCANNABIVARIN
CBDV = CANNABIDIVARIN
CBCV = CANNABICHROMEVARIN
CBGV = CANNABIGEROVARIN
CBGM =  CANNABIGEROL 
MONOMETHYL ETHER



Terpenes – “Entourage Effect”



• Propane or n-Butane 
• 70% N-Butane/30% Propane
• L-CO2 or Supercritical CO2
• Ethanol
• Ethanol – Hydrocarbon Azeotropes
• Chlorofluorohydrocarbons
• Dimethyl Ether
• Water 
*Additional Non-Solvent Methods are also Used by Artisan Extractors 
such as Mechanical Pressing and Comminution to make Useful 
“Extracts”



BUTANE EXPLOSION – NEW MEXICO



Hemp Roll-On - 7500 mg



CO2 EXTRACT ETHANOL EXTRACT



Concentrate After Wiped Thin Film Distillation 



COMPARISON BETWEEN TARGET SOLUTE δ AND SOLVENT δ

ALL SOLVENTS DECLARED GRAS



Relative Solubility Parameter Values for Cannabis Compounds and 
Various Extraction Solvents

*SC-CO2 (40 C, 1000bar)
(Moreno – Callaghan Innovation)

”Waxes”

”TG-Oils”

”Chlorophyll”



Pesticides vs. Cannabinoid Solubility Parameters



CURRENT CANNABIS ANALYTICAL REQUIREMENTS





LABLIGHT PORTABLE HPLC ANALYZER 



RESULTS FROM HPLC FOR “SOUR DIESEL” 
CANNABIS 



RESIDUAL SOLVENTS ASSAY FOR HEMPSON - CHINA



Hemp Seed Oil – Supercritical Fluid Chromatography



Analytical SFC-MS Analysis of Commercial Hemp Seed Oils

Data collection and analysis methodology

• Eight brands of commercially Available Hemp Oils were chosen for the 
analysis.

• Three samples of each oil were taken and analysed separately.
• Oils were dissolved in chloroform.
• Analysis was carried out using a Waters UPC2 and Waters QTOF G2-XS in 

positive ESI mode.
• Chromatography was carried out using a Waters BEH 2x150mm column and 

methanol (0.1% wt./wt. ammonium acetate) as polar modifier.
• Data processing was carried out using Progenesis QI and R statistical 

software packages.



Waters UPC2 System – Callahan Innovation 



Relative Cannabinoid Content in Commercial Hemp Oils 



LANCE GRIFFIN – EXTRACTION 
MAGAZINE

MARCH 18, 2019



CONTAMINATED CBD ISOLATE



• Accurate Solute Boiling and Melting Points under 
Pressure and Vacuum

• Solute Liquid or Solid Density – Ambient and as a 
Function of P and T 

• Solute Solubility Data in Various Solvent Media (T and P)
• Critical Parameters for Solutes and Solvents (Pc, Tc, ρc)
• Vapor Pressure Data of Cannabinoid and Terpenes
• Solubility Parameters of Solutes and Solvents
• Equation-of-State for Individual Cannabis Components
• Effect of Co-Extractives on the Extraction of Cannabis 

Constituents
• Properties of Mixed Fluid Extractants (artisan extractions)



Appearance* 
Odor
Odor Threshold
pH
Melting Point*
Initial Boiling Point/Range*
Flash Point
Evaporation Rate
Flammability(solid, gas)
Upper Flammability/Explosive 
Limits  

Vapor Pressure*
Vapor Density
Relative Density
Solubility*
Partition Coefficient: n-Octanol/Water
Auto-ignition Temperature
Decomposition Temperature
Viscosity
Explosive Properties
Oxidizing Properties



Property Value Unit Source
ΔfG° 82.78 kJ/mol Joback Calculated Property
ΔfH°gas -398.00 kJ/mol Joback Calculated Property
ΔfusH° 44.85 kJ/mol Joback Calculated Property
ΔvapH° 83.13 kJ/mol Joback Calculated Property
logPoct/wat 5.74 Crippen Calculated Property
Pc 1665.97 kPa Joback Calculated Property
Tboil 845.82 K Joback Calculated Property
Tc 1074.44 K Joback Calculated Property
Tfus 577.96 K Joback Calculated Property
Vc 0.97 m3/kg-mol Joback Calculated Property

Calculated  Physical Properties of
Δ9-Tetrahydrocannabinol

Property Value Unit Temperature (K) Source
Cp,gas 878.15 J/mol×K 845.82 Joback Calculated 

Property

Temperature Dependent Properties
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EXAMPLE FOOD MATRICES:

• Lipophilic – Vegetable Oils, MCT, Chocolates, Essential Oils

• Carbohydrate – Glassy Sugars, Gummies, Honey

• High Water Content – Coffee, Tea, Beer, Citrus Drinks, Water

• Polymeric Matrix – Chewing Gum, Starches 



MANY TYPES OF HEMP EXTRACT INFUSIBLES



FOOD-RELATED CANNABIS PRODUCTS



Dixie Elixirs – Candy Products Using CO2-
THC- Extracts





NANOEMULSIONS FOR CANNABIS PRODUCTS 











HEMPANOL PRODUCTS COMBINING CO2 – HEMP EXTRACT 
WITH CO2 – OREGANO, -TUMERIC , AND - BASIL EXTRACTS



50% Hemp Seed Extract + 50% Flower/Leaf CO2 Extract – A 
Cannabinoid – Based Nutraceutical Product



King JW, The relationship 
between cannabis/hemp use 
in foods and processing 
methodology, Current 
Opinion in Food Science,28, 
32-40 (2019), 
https://doi.org/10.1016/j.co
fs.2019.04.007



CANNABIS-HEMP PACKAGING OPTIONS 



COMPATIBILITY BETWEEN PACKAGING AND CANNABIS-INFUSED PRODUCTS







“Mai Tai” Butane Extract - Diamonds & Sauce - 73.5% THCA - 0% CBD - 82.3% Total 
Cannabinoids



ALL SILICONE 
CONTAINER

ALL ACRYLIC 
CONTAINER



Hinged Black Pigmented Container w/ 
Silicone Inserts

POLYOLEFIN OR 
NYLON SHELL

SILICONE 
INSERT



Jerry W. King
CFS

Fayetteville, AR, USA 72701
Phone: 1-479-251-1970; 1-479-445-8819 (cell)

kingjw100@hotmail.com

Thank You – Any 
Questions?
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