Extraction and Analysis of Fresh Ginger Root and Ginger Dietary Supplement

Gabor G. Angeli*, Veronica P. Rodriguez™*, Barbara N. Timmermann®*, Aniko M. Solyom™*
*Catalina Foothills High School, Tucson, Arizona 85718
** Arizona Center for Phytomedicine Research, University of Arizona, Tucson, AZ 85721

Abstract: | Introduction Procedure
Traditional Hawailan and ayurvedic medicine uses ginger root to relieve inflammation. The active ingredient(s) in ginger that Ginger 1s renowned for its multiple medicinal uses. Ancient Hawaiian medicine recommends ginger to relieve headache, toothache, 1.  Both kinds of ginger samples were ground/removed from the capsules, weighed, and mixed with solvent
decrease inflammation are not known and thus any processing of the fresh product into a dietary supplement risks losing the crucial achy joints, and stomachache as well as various other maladies!'!. Modern herbal medicine uses ginger primarily to treat motion sickness, 2. Suspension was sonicated for one hour at room temperature
compound(s). This project compared the chemical composition of raw ginger to processed root in the form of a selected commercially however its anti-inflammatory properties can also help to treat migraine headaches, rheumatic and muscular disorders, arthritis, and other 3. Repetitive dilutions were performed to ensure complete extraction
available dietary supplement capsule. A reverse-phased high-pressure liquid chromatography method was developed to separate three inflammation related ailments!*. The analyzed active compounds in ginger for this study are 6-, 8- and 10-gingerols, as well as 6-shogaol. 4.  The solution was filtered to remove insoluble particles, and the solvent was evaporated
gingerols (6, 8 and 10) and 6-shogaol, four of the active compounds in ginger. Standards of these components were used to 1dentify and The purpose of this investigation 1s twofold: 5.  Extracts were analyzed using Agilent 1100 HPLC system (20 ul sample in Synergy 4u Hydro column (250 x 4.6 mm). Eluent
quantify the compounds 1n the various ginger extracts. To obtain the extracts, five different solvents (water, methanol, dichloromethane, 1.  To determine the most effective solvent for gingerol/shogaol extraction monitored using diode array detection at 210, 230, 280, and 370 nm
hexane, and a 80:20 methanol-water mixture) were used. Repetitive dilutions were used to determine the extraction efficiency and 2. To analyze differences between the gingerol/shogaol content of fresh ginger and ginger dietary supplement capsules. Calibration curves were created using authentic standards of 6-, 8-, 10-gingerol and 6-shogaol obtained from Dalton Chemical

Laboratories
Extraction efficiency and the composition of the extracts were calculated

ensure complete extraction using the different solvents. The amount of the four analyzed compounds 1n each extract varied depending
on the solvent used, but in each case they represented only a small percentage of the extract, and an even smaller percentage of the
entire sample. Amongst the analyzed components 6-shogaol was found almost exclusively in the extracts of the dietary supplement
ginger sample. This fact 1s most likely due to the oxidation of 6-gingerol into 6-shogaol during manufacturing and storage. The extracts
were also analyzed by liquid chromatography/mass spectrometry (LC/MS) to identify other components present in the extracts.
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Ginger 1s a potentially very effective phytomedicine in treating a wide variety of illnesses.
LJL“ 6-gingerol Efficient extraction of potentially and practically beneficial compounds from ginger is an important
A S S ——— step 1n our understanding and efficient use of 1ts medicinal properties. This project found that an

M‘m s 80% methanol:20% water mixture was the most effective solvent in the extraction of the four

/ investigated compounds. Methanol proved effective in the extraction of ginger capsules and DCM

was effective 1n extracting fresh ginger.
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