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Introduction

Results

As the Cannabis industry grows and evolves, new
testing methods must be developed to analyze
the myriad of product types infused with
cannabinoids or derived from Cannabis sativa.
A large amount of time, resources, and funds are
directed towards the sample preparation steps
required prior to interrogating complex Cannabis
samples using traditional chromatography
techniques.
This study focused on analysis simplification
through applying the unique capabilities of direct
analysis in real time – high-resolution mass
spectrometry (DART-HRMS) to the analysis of C.
sativa plant materials and derived products.
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Method

A wide variety of cannabinoid-infused samples
were analyzed by DART-HRMS in positive-ion
mode at 20 V, including:
• Edibles prepared in-house
• Gummies
• Chocolates
• Baked goods
• Edible certified reference materials (CRMs)
• Cannabinoid-infused candies
• Beverages
• Carbonated (various sodas)
• Alcohol (liquor, wine, hard seltzer)
• Water-based (flavored water, coffee, tea)
• Milk (fat free, whole, 2%, almond)
• Energy drinks and fruit juices
• Personal-care products
• Lotions
• Balms
• Cosmetics
• Soaps
• Plant materials
• Hemp (commercial products)
• Marijuana (DEA-registered suppliers)
Samples were screened for cannabinoids with no
sample pretreatment by either:
1. Using tweezers to present bulk material to
the open-air gap between the DART ion
source and mass spectrometer inlet
2. Dipping the closed end of a glass meltingpoint capillary tube into the sample and
presenting the coated surface to the DART
gas stream
After extracting the edibles, quantification
experiments were performed using DART-HRMS
semi-automated capabilities.

Direct
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DART-HRMS
• Minimal-to-no sample preparation
• Ambient ionization technique
• Direct analysis of samples
• Soft ionization or
collision-induced
dissociation
conditions

CannabinoidInfused Edibles

When interrogated by DART-HRMS with no
sample pretreatment, protonated [M+H]+ peaks
consistent with cannabinoids (primarily THC/CBD
at m/z 315) were rapidly detected in the edibles
prepared in-house, edible CRMS, beverages
spiked with THC/CBD, personal-care products
and C. sativa plant material. Other cannabinoids
detected include CBN (m/z 311), CBG (m/z 317),
THCA/CBDA (m/z 359), and CBGA (m/z 361).
Based on the successful quantification of CBD in
gummies, research into additional quantification
protocols for cannabinoids in other complex
matrices are underway.
When statistical analysis was applied to DARTHRMS data derived from hemp and marijuana
plant materials, preliminary results showed the
potential for differentiating these varieties based
on their chemical profiles. Advanced statistical
processing revealed m/z values diagnostic for
distinguishing between hemp and marijuana, the
identities of which are currently under
investigation.

Conclusion
DART-HRMS demonstrated success in the
following applications:
1. Rapid detection of THC, CBD, and other
cannabinoids in complex matrices
2. Differentiation of hemp and marijuana
varieties of C. sativa
3. Potential semi-automated quantification
protocols

Acknowledgments

Cannabinoid
Quantification

Parts of this project were supported by Award
No. 2019-DU-BX-0026, awarded by the National
Institute of Justice, Office of Justice Programs,
U.S. Department of Justice. The support of the
National Science Foundation (Grant No.
1429329) is also gratefully acknowledged.
Marijuana samples were provided by the
National Institutes of Health (NIH) National
Institute on Drug Abuse (NIDA) and the National
Institute on Standards and Technology (NIST).
DART-HRMS as a Triage
Approach for the Rapid
Analysis of Cannabinoidinfused Edible Matrices,
Personal-care Products and
Cannabis sativa Hemp Plant
Material. Forensic Chem.
*Corresponding Author

