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Abstract 

Cannabinoid analysis is critical in the cannabis industry due to the information it provides about the 
plant material, such as whether or not its legal, its use for recreational use compared to medicinal use, 
and price point. There are many cannabinoids of interest, but the focus is mostly on Δ9-
tetrahydrocannabinol (D9-THC), tetrahydrocannabinolic acid (THCA), cannabinol (CBN), cannabidiol 
(CBD), and cannabidiolic acid (CBDA). In this application note, the EDGE, an automated extraction 
system, was used to extract CBD and CBDA spiked from hemp, and the Lucidity miniLC was used to 
analyze the CBD and CBDA recovery as compared to a validated hand method. It was shown that the 
EDGE provided excellent recoveries for CBD and CBDA and the chromatograms produced by the 
miniLC displayed good separation for the cannabinoids. The EDGE and miniLC work together to create 
a streamlined workflow to analyze the cannabinoid content in hemp and cannabis. 

 

Introduction 

As the cannabis industry continues to grow and cannabis and its products continue to be legalized, 
accurate methods for the determination of the cannabinoids in cannabis products are increasingly 
needed. The cannabinoid content is of interest because it defines the legality of the material on both the 
federal and state level. It also can guide consumers purchasing the products for medicinal or 
recreational use, and it affects how the material and products are priced as well. The five major 
compounds of interest in cannabis are Δ9-tetrahydrocannabinol (D9-THC), tetrahydrocannabinolic acid 
(THCA), cannabinol (CBN), cannabidiol (CBD), and cannabidiolic acid (CBDA). However, these are just 
a handful of the many compounds of interest. As many as 15 cannabinoids are found in some panels. 
Thus, developing proper extraction and analytical methods that can distinguish between cannabinoids 
is critical. 
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Typically, cannabinoids are extracted using methanol and are analyzed using HPLC-UV methods. In 
this application note, the EDGE, an automated extraction system, was utilized to extract the spiked 
cannabinoids CBD and CBDA from hemp material. The material’s extract obtained by the EDGE was 
analyzed using the Lucidity miniLC, a new HPLC-UV system. Excellent recoveries were achieved by a 
rapid and simple automated extraction. Sufficient separation of the cannabinoids was also achieved on 
the small and easy-to-use miniLC. Thus, the EDGE and the miniLC are an excellent combination for 
cannabis laboratories seeking a simple solution for cannabinoid analysis. 

Materials and Methods 

Reagents 
HPLC-grade methanol, HPLC-grade water, CBD standard (Part no. C-045), and CBDA standard (Part 
no. C-144) were all purchased from Sigma Aldrich. Hemp was purchased from a local hemp supplier. 
The column used for analysis was purchased from Restek. 
 
Sample Preparation 
Duplicate samples of 0.5 g hemp flower were spiked with 50 µg of CBD and CBDA and extracted on 
the EDGE using the S1 Q-Disc and the method below. The extracts were left to winterize in a -20 °C 
freezer for 12 hours. An aliquot of each extract was diluted five-fold and injected on the miniLC on a 
Restek Raptor ARC-18 column (2.7 micron, 100 x 4.6 mm) using the parameters in the “Analysis” 
section. A representative chromatogram of a hemp sample showing separation of CBD and CBDA can 
be seen in Figure 1. 
 
EDGE Method for Cannabinoids  
Q-Disc: S1 Q-Disc Stack (C9+G1+C9 sandwich) 
 
Cycle 1  
Extraction Solvent: Methanol  
Top Add: 15 mL  
Bottom Add: 0 mL  
Rinse: 5 mL  
Temperature: 45 °C  
Hold Time: 05:00 
 
Wash 1  
Wash Solvent: Isopropanol  
Wash Volume: 20 mL  
Temperature: 80 °C  
Hold time: 00:05 
 
Wash 2  
Wash Solvent: Methanol  
Wash Volume: 10 mL  
Temperature: None  
Hold Time: 0:00 
 
Hand Method 
For comparison, a validated hand method was also used. In that method, 0.5 g samples in duplicate 
were sonicated for 20 minutes in methanol in conical tubes, filtered with a 0.45-micron syringe filter, 
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and winterized overnight at -20 °C. They were similarly diluted and analyzed. The hand method was 
regarded at 100% recovery. 

 

Analysis 

HPLC Method 

Parameter Value 

Mobile Phase (25:75) Water, 5 mM ammonium formate, 0.1% formic acid: Acetonitrile, 0.1% formic acid 

Column Restek Raptor ARC-18 (2.7 micron, 100 x 4.6 mm) 

Flow Rate 1.5 mL/min 

Elution Conditions Isocratic 

Stop Time 10 minutes 

Injection volume 20 µL 

Needle wash Methanol  

Column temperature  40 °C 

Detection  228 nm  

 
 

Results 

The EDGE results were compared to the hand method, which was considered 100% recovery. The 
recovery results for CBDA were 98.50%, and the recovery results for CBD were 104.48%, indicating an 
excellent extraction done by the EDGE.  

Cannabinoid  Recovery (%)  
CBDA  98.50  
CBD  104.48  
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Figure 1. Representative chromatogram from a hemp sample with the peaks for CBD and CBDA labeled. 

 

Conclusion 

Cannabis plant materials are complex matrices and are challenging to extract. The EDGE efficiently 
extracted spiked CBD and CBDA content from hemp flower, and the new HPLC-UV system developed 
by Lucidity, the miniLC, was used to accurately measure the CBD and CBDA content in the resulting 
extracts, as indicated by excellent recoveries compared to a hand method. Together, the EDGE and 
the miniLC provide a total package for extracting cannabinoids from cannabis. 


