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Introduction

Hemp, a fibrous variety of Cannabis sativa with a low
psychoactive component concentration, is a
commodity used in many commercial industries.
Although all C. sativa species contain psychoactive A-
9-tetrahydrocannabinol (THC), they also contain non-

Experimental

HPLC Conditions

Agilent 1290 Infinity Il UHPLC series Quaternary Pump,
Multisampler with wash, Multi Column Themostat, DAD

psychoactive cannabinoids including cannabidiol, Column: Zorbax Bonus RP 2.1 x 100 mm, 1.8 ym
(CBD) cannabinolic acid (CBNA), cannabinol (CBN), Column temp.: 50°C

cannabigerol (CBG), cannabidiolic acid (CBDA) and Injection volume: ~ 0.05 pL

many others. The United States Drug Enforcement Autosampler temp: 23 °C

Agency differentiates hemp from Schedule | THC- Needle wash: 3.5 s Flush Port (25:25:50)

containing marijuana based on the intended or (H,0:IPA:MeQH)

anticipated use of the product e.g., whether the DAD-UV 254 nm

product causes THC to enter the body. If using the Mobile phase: A = Water

product does not cause THC to enter the body, it can B= Methanol

be legally sold and possessed in the United States.

Due to recent changes in legislation at the state level

C=0.1% CH,0, + 2.2mL 5M NH,HCO,

Flow rate: 0.5 mL/min
Gradient:

Time (min) %B  %C

in the United States, analysis of hemp extracts has 0.0 72 5
recently become an area of scientific interest. Some 12.5 95 5
of these extracts include CBD, CDBA, CBN and CBG Stop time: 15.0 min.

that occur in relatively high to moderate Post time: 5.0 min.

concentrations, and THC, which occurs in very low
concentrations (<0.3% wt/wt) in hemp products.
Traditional methods for profiling and quantification of
cannabinoids in C. sativa products include Thin Layer
Chromatography, GC-FID, GC-MS, and HPLC-UV.
Unfortunately, none of these traditional methods offer
the dynamic range necessary to analyze the major
cannabinoid components of hemp in a single
analytical run. Some methodologies also degrade

Overall run time

20.0 minutes (incl. re-equilibration)

Note the sample prep consists dilution of the CBD oil. This requires a longer
time for the oil to elute from the column. Allowing a longer run time ensures
reproducible retention times and lower carryover.

MS: Agilent 6230B Time-of-Flight Mass Spectrometer

MS Parameters

CBDA, yielding results which do not accurately lon Mode: Dual ES|, Positive
represent the composition of the sample. Mass Range: 100-1700 m/z
Furthermore, some of these methodologies require Scan Rate (spectra/sec):  1.00
extensive sample preparation which can result in the
loss of time and analyte’. Source Parameters

Drying Gas Flow: 10 L/min
The method presented here allows for the simultaneous Drying Gas Temperature: 350 °C
profiling and quantification of high concentrations of Nebulizer Pressure: 40 PS|
CBD and related components as well as low THC levels
within a single analysis using a liquid chromatography-
time of flight mass spectrometer (LC-TOF) system. The ScaréaSoiH;?e Sglrgmsters 4000V
method automatically creates standards using dilution Frap me}rlnor Vog:té - 125/175/225V
functions of the Agilent autosampler and enables a total Sk'g Vol .g ) 20V
cycle of 20 minutes. Shorter run times (<10 min) may be MM taqe.
achieved with more extensive sample preparation. he Reference Mass: Enabled
use of a custom Personal Compound Database and Reference Masses: 121.0508/30 m/z
Library (PDCL) allows the analyst to verify compound 922.0097980 m/z
identity by matching accurate mass spectra and Average scan: 1
retention times while avoiding the errors introduced by Detection window: 100 ppm
co-elution of analytes. Additional screening for toxic Min Height : 1000

contaminants can be accomplished by comparison of
the acquired data to the PCDL.
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Results and Discussion

Quantitation for THC and CBD Compound EICs and Levelg
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Figure 3: Quantitation of CBD from 100 ppm to 5000 ppm

Agilent Technologies




- Agilent Technologies




