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Summary
Of the 100+ currently known cannabinoids there are 
only a few that garner much attention such as CBD, 
THC, CBC, and CBG.  Isolating CBG from biomass 
in which this cannabinoid present in relatively low 
concentrations  is very challenging and requires a 
different chromatographic approach to most other 
cannabinoids.

Introduction
CBG is formed from CBGA which is a biosynthetic precursor 
to many other cannabinoids.  Depending on plant genetics, 
CBGA converts to either CBDA, THCA, or CBCA (Thomas, 2016). 
Unless the plant genetics are modified to stop the biosynthesis, 
very little remaining CBGA will be found in hemp or cannabis 
extracts.

Typical reversed-phase chromatographic purification targeting 
CBGA or the decarboxylated form CBG fails because CBG and 
CBD (and their acid forms) are too similar in hydrophobicity to 

Figure 1. Cannabinoid structures show similarities and differences. In the case of CBG, it contains 
a single ring with two hydroxyl groups which makes it more polar than the other cannabinoids with 
multiple ring structures and one or two hydroxyl groups.

Figure 2. Hemp extract purification using reversed-phase flash 
chromatography fails to separate CBG (+ 317) from CBD (+ 315) 
in the large green peak.

separate, Figure 1.  What does separate CBG from CBD, and 
most other cannabinoids, is a chromatographic purification 
technique called normal-phase, Figure 2.

Normal-phase is different from reversed-phase in that it uses 
non-polar solvents and a polar sorbent to separate compounds 
based on their polarity differences.  Reversed-phase uses 
polar, water soluble solvents and a wax-like sorbent to 
separate compounds.
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Methods
Flash system
Biotage® Isolera Dalton 2000 (APCI)

Column
Biotage® Sfär HC, 5-gram

Solvent
A: Hexane

B: Ethyl Acetate

Equilibration
0%B for 2 CV

Gradient
0%B for 5 CV

5%B 5 CV

10%B 5 CV

15%B 5 CV

20%B 5 CV

25%B 5 CV

30%B 5 CV

Flow Rate
18 mL/min

Detection
UV @ 210 nm, 280 nm (monitor)

PDA UV 200-400 nm (collect)

Mass monitor m/z +317.4, +287.4, +311.4, +315.4

Protocol
 » Weigh 1 g of hemp extract into a 20 mL scintillation vial

 » Add 1 mL of hexane and stir/shake vigorously until dissolved

 » Create flash chromatography method 

 » Operate method

 » Load full volume onto column when prompted

Results and Discussion
Because CBG has increased polarity compared to CBD and other 
cannabinoids, it binds to the silica in the column to a greater 
extent and can be separated from them, Figure 3.  CBG is also 
the only cannabinoid with a molecular weight of 316 which, 
using positive ionization with the Isolera Dalton 200 Flash-MS, 
making its identification simple.

There is another technique available for identifying CBG which 
is through use of a photo-diode array UV detector (PDA), also 
used for this application. With a PDA detector, multiple UV 
absorption wavelengths are utilized to maximize compound 
sensitivity and to determine if a separated compound has a 
partially co-eluting impurity compound. The PDA technology 
also records and displays each eluting peaks’ UV spectrum for 
post purification review. This is beneficial when the compound 
of interest, in this case CBG, has different spectral properties 
than other cannabinoids. 

Since most cannabinoids share similar chemical structures their 
UV spectra is similar. However, because CBG has a different 
structure as previously mentioned, it has a unique spectral 
pattern with UV maxima at 200 nm, 234 nm, and 275 nm and a 
well-defined UV absorbance minimum at 224 nm, Figure 4.

Figure 3. Normal-phase flash chromatographic purification of 
CBG in a hemp extract. CBG (yellow peak) has a m/z of +317.4 
(green trace).
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Figure 4. PDA UV spectra of purified CBG (left) is distinctly different than most other cannabinoids 
including CBD (center) and THC (right).

Conclusion
Normal-phase flash chromatography with diode-array UV and/
or mass detection can both purify and identify CBG from hemp 
extract distillates.  Because CBG has both a unique molecular 
weight and UV spectrum its identification during and after flash 
chromatography is simplified.
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