
APPLICATION NOTE

NEXT GENERATION INFRARED ANALYSIS

Cannabidiol Quantification 
using the Dxcover Infrared Platform
How a high-throughput ATR-FTIR spectroscopy system may help 
to standardise routine analysis of cannabidiol  containing products 
in a growing market. 

INTRODUCTION
Cannabidiol (CBD) is a member of the phytocanna-
binoid family produced by the Cannabis sativa plant 
and is documented to have therapeutic uses. CBD is 
non-intoxicating and is therefore widely available for 
recreational and medicinal purposes. Usually found in 
the form of CBD oils, a plethora of products are available 
that target a vast array of ailments, as well as recreational 
applications. Consequently, the market for CBD has 
erupted, and is estimated to reach a worth of $19.5 billion 
by 2025[1].

However, the CBD content of these products is not well 
regulated and as such, the concentration stated on the 
bottle may not be accurate[2]. Furthermore, by law CBD 
products should not contain any tetrahydrocannabinol 
(THC) (< 0.2%), which is the psychoactive isomer of CBD 
found in cannabis. Whilst traditional chemical analysis 
methods such as liquid chromatography are well suited to 
CBD oil analysis, there exists a gap in the market for a rapid 
screening method to test CBD content and concentration 
without the need for extensive sample preparation. 
With pressure on regulatory bodies to better control 
CBD products, a spectroscopy-based method may be 
well suited to become a standardized testing approach. 

AIM
The Dxcover® Infrared Platform is used to characterise CBD 
oils, and to ultimately develop a process that can be used to 
estimate the concentration of off-the-shelf CBD oils. Using 
this platform, samples can be prepared and analysed within
minutes. Samples can be disposed of safely due to the use 
of consumable Dxcover® Sample Slides, which replace the 
internal reflection element of standard ATR-FTIR spectroscopy
systems.  In this study it is found that the concentration of 
commercial CBD products can vary widely from the stated
 label concentration.
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Figure 1. Hemp oil spiked with 
99.9% CBD isolate at varying 
concentrations. (A) Staggered 
spectra across the full spectrum; 
(B) staggered spectra across the 
1630 - 1550 range, focusing on the 
stretching v(C=C)  vibration of 
the aromatic ring of CBD (C) the 
chemical structure of CBD

 
 
 
 
 

 
 
 

 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 

 
 
 
 
 

To find out more about the Dxcover Infrared Platform, speak to 
one of our representatives or info@dxcover.com

References: [1] Forbes Online https://www.forbes.com/sites/irisdorbian/2021/07/28/cbd-market-to-reach-195-billion-but-only-with-fda-approval-says-top-researcher, [2] 
Mazzetti et al. 2020 Sci. Reports 10:3697, [3] Hazekamp 2018 Med Cannabis Cannabinoids 1:65-72
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Figure 2. (A)  PLS Calibration Model of known concentrations of hemp oil spiked with 99.9% 
CBD isolate (B) Averaged leave one out cross-validation predicting CBD concentration. [LOD, 
Limit of Detection; RMSECV, Root Mean Square Error of Cross Validation]

Commercial 
Sample

Stated Conc.
 (mg/ml)

Predicted Conc.
(mg/ml)

Percentage 
Difference (%)

       1	               30	     36.8	           +22.7
       2	               50	     57.3	           +14.6
       3	              100	    154.3	           +54.3
       4	              150	    203.4	           +35.6

Table 1. Prediction of commercially available CBD containing products 
using the trained PLS regression model.
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