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ANALYSIS OF THE MAJOR NON-PSYCHOACTIVE 

CANNABINOIDS IN HEMP via 1H AND 13 C qNMR

Objectives

C. Sativa (Cannabaceae

family) is one of the most ancient and

versatile plants, as well as the base

ingredient in the traditional medicine of

different populations thanks to the

pharmacological activity of some

Phytocannabinoids (CBD, CBDA, CBG)

that, unlike Δ9-THC, have therapeutic

benefits without euphoric or dysphoric

effects. To date doesn't exist a clear Italian

legislation on the legal cultivation of

Cannabis ((THC < 0.2 % and in any case,

not exceed 0.6 %) and there is only one

official procedure for the quantitative

determination of only THC content[1].

FINGERPRITING

Samples were supplied by

The investigation was carried out on female plants of 
TIMBORZALLASI cultivar of C. Sativa

(Hemp Type, THC/CBD ratio << 1)[2,3] 

Extraction Procedure [1] 

Hexane Acetone Ethanol

24 SAMPLES

130 VARIABLES

CBD       R = H           Δ9- THC         
CBDA   R = COOH   Δ9- THC-A 

1H-13C HMQC

Recognized

CBD

CBDA

CBG

QUANTIFICATION  

1H qNMR

13C qNMR

Antracene (IS) [4] 

Benzoic
Acid (IS)

TMSP-d4  (IS)
13C qNMR was used for 

the quantitative 

determination of CBDA

(the only one cannabinoid

significant visible in the 

spectra) with, TMSP-d4

as internal standard to 

avoid signals overlapping

with  metabolites. 

tMatch with experimental data 
obtained following the official
procedure for Cannabinoid

determination
he official procedure for the 

Cannabinoids determination

CONCLUSIONS AND PERSPECTIVES

AFTER

DECONVOLUTION

Better and clean extraction of cannabinoids with Hexane (although lower yield%) and 
especially of Δ9-THC (> LOQ) that it was possible to quantify (< 0.2%)

Quantitative analysis of Hexane extracts (1H and 13C qNMR) is the closest to the 
concentration values of cannabinoids obtained by official methods.

Benzoic Acid and TMSP-d4 seem to be valid alternatives to the Anthracene as SI for 
quantification. 

CBG
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NMR samples 

Further optimization of analysis conditions and acquisition parameters, to develop a  new
methodology for the determination of the main Cannabinoids via qNMR Spectroscopy 

eventually used alongside the official procedure. 

Background 

FINGERPRINTING
Characterization and multinuclear study via NMR   

MULTIVARIATE STATISTICAL ANALYSIS

Evaluate the EXTRACTION EFFICIENCY of different 

common solvents

To identity correlations between metabolites and
to discriminate samples

QUANTIFICATION of the major Cannabinoids using 

different internal standard (IS)

Increasing Polarity
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