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Abstract
Accurate measurement of Δ9-tetrahydrocannabinol (Δ9-THC) and cannabidiol 
(CBD) in samples with high fat content, such as chocolate, brownies, and cookies, 
is an important testing requirement to meet the evolving regulatory landscape for 
cannabis, where edibles are permitted under law. Chocolate is a complex matrix, 
rich in protein, fat, and cocoa, making it particularly challenging to analyze. This 
application brief emphasizes the simple sample preparation and minimized cost-
per-sample. For more in depth information, please read the full application note, 
publication number 5994-2873EN.1

Key advantages
– Fast sample preparation, resulting in increased sample throughput

– Optimized sample cleanup with a simple, yet effective, filtration step

– Accurate and precise THC and CBD quantitation

– Reduced HPLC maintenance and increased lab productivity

THC and CBD in Cannabis-Infused 
Chocolate Edibles using Agilent 
Captiva EMR—Lipid Removal

Figure 1. Milk chocolate chopped with scissors 
prior to weighing.
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Sample processing and 
cannabinoids extraction
Figure 2 shows the procedure. Lipid 
precipitation at cold temperatures or 
winterization does remove some lipids, 
but can also coprecipitate a significant 
quantity of cannabinoids, as shown in 
Figure 3.

The LC/UV analysis of various cleanup 
techniques showed a significantly higher 
signal for THC when using a Captiva 
EMR—Lipid cleanup compared to other 
cleanup methodologies (Figure 4).

Using an analytical balance, weigh the piece of infused chocolate associated with the label claim 
(bar, square, bite), and record the value.

Reduce the chocolate piece to fine bits or flakes with scissors; transfer 1 ±0.005 g into a 50 mL PP centrifuge 
tube (p/n 5610-2049).

Add two ceramic homogenizers (p/n 5982-9313) into the tube to ensure complete and faster 
homogenization; cap.

Put the tube in a –20 °C freezer for 20 minutes.

Add 10 mL of cold acetonitrile containing 2% formic acid.

Centrifuge the tube at 3,600 to 5,000 rpm for 5 minutes at room temperature.

Transfer 2.5 mL of the supernatant into a 15 mL PP centrifuge tube (p/n 5610-2039).

Add 500 μL of nanopure (Type 1) water, cap, and briefly vortex.

Place 3 mL cartridge rack (p/n 5191-4101) on top of waste rack (p/n 5191-4112).

Vortex the collection tube, transfer to a vial, and cap.

Place the tube on an automated mechanical homogenizer (1,500 rpm) for 5 minutes. The chocolate should be 
completely dissolved and homogeneous.

Place a 3 mL Captiva EMR—Lipid tube (p/n 5190-1003) in the cartridge rack, and a clean 15 mL PP centrifuge 
tube directly under the EMR tube in the waste rack.

Pour all the supernatant (2.5 mL) into the 3 mL Captiva EMR—Lipid tube 
(from the previous step). This will flow using gravity.

After complete elution of the initial 2.5 mL portion, pour an additional 1.5 mL portion of 
(4:1 acetonitrile:nanopure water) solution to the Captiva EMR—Lipid tube, also flowing by gravity.

Figure 2. Sample processing and extraction procedure.
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Figure 3. Zoomed in region of LC/Q-TOF TIC comparison traces between 8 and 9 minutes (THC elutes at 8.32 minutes). The TICs represent various cleanup 
methods that were investigated in this application. Each TIC trace is defined by it's color: acetonitrile blank (brown); no cleanup (red), QuEChERS cleanup without 
dSPE (green); QuEChERS with dSPE (blue trace); winterization (purple trace); and Captiva EMR—Lipid extract (black). It is noted that the Captiva EMR—Lipid extract 
showed a significantly lower baseline compared to other cleanup techniques.

Figure 4. Comparison of the THC peak area (UV signal) from multiple cleanup treatments of an acetonitrile extract of infused milk chocolate 
(three samples were prepared per treatment, error bars show standard deviation).
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Conclusion
Potency testing in chocolate and baked 
products, such as brownies and cookies, 
is challenging because of high matrix 
complexity and lipid content. Removing 
lipids before analysis using LC/UV 
and LC/MS/MS is critical to achieve 
robust and accurate quantification of 
cannabinoids, given their affinity for fat. 
The procedure developed here enabled 
the highest lipid removal compared to 
other common preparation techniques 
for high-lipid content, resulting in 
a higher LC/UV signal for THC and 
CBD. Optimized method parameters 
(found in publication 5994-2873EN)1 
provide increased system uptime, 
lab productivity, and profitability. 
Implementation of potency testing in 
fatty edibles using this approach is 
therefore simple, accurate, and reliable, 
in addition to providing increased 
lab productivity.

Disclaimer
Agilent products and solutions are 
intended to be used for cannabis quality 
control and safety testing in laboratories, 
where such use is permitted under state 
and country law.
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