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LE THI THUY TRINH : PRODUCTION AND PURIFICATION OF CANNABIDIOL
GLYCOSIDES. THESIS ADVISOR : APICHAT BOONTAWAN, Ph.D., 121 PP.

Keyword: CANNABIDIOL GLYCOSIDES/SUCROSE SYNTHASE/SIUGT76G1/ENZYME
EXPRESSION/ CBD GLYCOSYLATION CONDITIONS

Cannabidiol glycosides are prodrugs with many advantages, including high
solubility, stability, bioavailability, and pharmacokinetic characteristics. The coupled
SrtUGT76G1 glucdsyltransferase and sucrose synthase (SuSy) enzymes cascade reaction
was developed to synthesize slycoside compounds using cheap sucrose as the
expedient glucosyl donor. Thus, the first objective of this study was to screen for
optimat medium and suitable expression conditions for SuSy and SrUGT76G1
production in shake flask, 5 L fermenter, and 50 L fermenter cultures. After the best
medium was identified, Box-Benhken design was used to determine the suitable
expression conditions for STUGT76GL and SuSy enzymes, opiimizing three factors
including temperature, lactose inducer, and fime. For this, the suitable expression
conditions were successfully applied in the shake flask, 5 L fermenter, and 50 L
fermenter cultures. The yields of enzyme production were successfully increased from
shake flask to fermenter. The specific activities of the enzymes were not significantly
different for purified enzyme from each systems.

The second objective was to reduce cost and materials for the enzymatic
extraction for which microfluidic method was used to substitute the used of lysozyme
and DNase method. The results showed that there were no significant differences in
the enzymes production vield and the enzyme activities between the two extraction
technigues. The low-cost manufacture of enzyme materials for the synthesis of CBD
glycoside was thereby facilitated.

The third objective was to obtain optimal conditions for the production of
cannabidiol slycosides while reducing the cost of sugar donors by the use of sucrose
synthase to regenerate UDP-Gilc. Two conditions for generating either less or more
polar products were drawn from the results. LC/MS/MS was used to confirm the mass

of the CBD elycosides and then determine their structure.



The last objective was to partially remove most impurities from CBD glycosides
after the reaction. From silica gel chromatography, most impurities especially
hydrophitic compounds were removed. The CBD-G1 product was isolated by 5%
methanol in ethyl acetate fractions of silica gel chromatography and purified more by
mini C18-resin column chromatography. For flash/preparative HPLC, the mixed CBD
glycoside formulations were found in fractions 23 and 24 at a solvent composition of
around 28% acetcnitrile in water, and the CBD-G2 eluted at fraction 31, 32, around
40% acetoenitrile in water.

The expression conditions for both enzyme productions, the microfluidic
extraction enzyme, the (BD clycoside synthesis reaction by SrUGT76G1 and SuSy
enzyme for obtaining more polar glycoside products, and the partial purification of
CBD elycosides were illuminated by these results. Future studies to examine the fusion
for improving the enzyme-soluble forms of CBD elycosides as well as alternative

methods for purification should be performed.
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