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ABSTRACT

Ion-pair reversed-phase liquid chromatography (IP-RPLC) procedure for
cannabinoid separation was optimized. The separation was studied on an Eclipse
XDB-C;3 column, acetonitrile-water mixture as mobile phase at flow rate 1.0 ml/min
and UV detector at wavelength 220 nm. The effect of several experimental variables
was investigated: pH of mobile phase (pH 4.0-6.0), concentration of cetrimide as an
anion-pairing reagent (5-40 mM) and ratio of acetonitrile-water (75-95% acetonitrile
and water 25-5%). Acidic and neutral cannabinoids were separated when using a
mobile phase of acetonitrile-water mixture (80:20, v/v) containing acetonitrile-35 mM
cetrimide at pH of 4.0. The number of acidic and neutral cannabinoids obtained under
optimal IP-RPLC condition was four and six components, respectively. Two of ten
compounds were assigned as cannabidiol (CBD) and A’-tetrahydrocannabinol (A’-
THC) comparing with CBD and A’-THC standards. Calibration graphs were linear in
the range of 2.4-25.0 mg/1 with correlation coefficient of 0.9987 and 0.9970 for CBD
and A’-THC, respectively. The limit of detection (LOD) and the limit of
quantification (LOQ) were 0.02 and 0.08 mg/l for the both of CBD and A’-THC,
respectively. Accuracy tests were performed by spiking standard to sample matrix at
three concentration levels of CBD and A’-THC. The percentage recoveries were 97-

99 for CBD and 100-102 for A°-THC.



Confirmation of individual cannabinoid was established using LC-ion-trap
mass spectrometry in negative mode. The product ions obtained from the MS"
technique can be used for structural identification of each cannabinoid. Two of ten
cannabinoids in hemp samples were identified as CBD and A’-THC whereas one
cannabinoid could not be identified. Seven of ten cannabinoids were tentatively
assigned to cannabigerol (CBG), A’-tetrahydrocannabivarin (A’-THCV),
cannabichromene (CBC), cannabichromevarin (CBCV), cannabidiolic acid (CBDA),
A’-tetrahydrocannabivarinic acid (A*-THCVA) and A’-tetrahydrocannabinolic acid
(A’-THCA) by the various patterns of mass spectra depending on the structure of each

cannabinoid.

The suitable IP-RPLC condition was applied to the determination of
cannabinoids (CBD, CBDA, A’-THC and A’-THCA) in hemp and marihuana
samples. Most cannabinoids found in fresh plants exception for hemp sample, namely
Huaw Luak and marihuana were in acidic cannabinoid forms (CBDA and A’-THCA).
The amounts of CBD and CBDA in hemp samples were higher than in marihuana
samples. For A-THCA determination, the amount of this compound in hemp samples
was lower than in marihuana samples. Acidic and neutral cannabinoids in hemp and
marihuana samples were identified. Acidic and neutral cannabinoids from the both of
propyl and pentyl pathways were found in hemp samples exception for hemp sample,

namely Viet Nam-1 and marihuana.
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