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SUMMARY/ABSTRACT: A liquid chromatography-mass spectrometry (LC-MS) method will be 
developed and validated for measurement of delta-9-tetrahydrocannabiol (THC), cannabidiol 
(CBD) and their acids in fat tissue. The method will then be applied to samples taken from 
lambs of the feeding trial conducted by Drs. Ates and Bionaz in order to demonstrate its 
effectiveness. 
 
OBJECTIVES: 
1. Develop and validate an LC-MS method for quantitation of THC, CBD, and their acids in 

adipose tissue from sheep as a representative of livestock species. 
 
PROCEDURES:  
 Method validation process. Procedures as detailed in the United States Federal Drug 
Administration’s “Bioanalytical Method Validation” will be followed to validate the method 
defined for analysis of fat samples for cannabinoid residues. Briefly, blank fat samples will be 
utilized for spiking to develop a standard curve from which the following will be defined for the 
four compounds being measured (THC, CBD and their acids): precision, accuracy and recovery; 
assay specificity and sensitivity; stability; assessment of matrix effect; and assessment of assay 
selectivity. DEA exempted standards will be purchased from a commercial source. Safety 
protocols regarding use of these compounds have been established in partnership with OSU’s 
Environmental Health and Safety. 
 Sample preparation and analysis. Dr. Duringer will consult with other analytical chemists 
before finalizing an extraction method for the fat samples. A good launching place is a method 
that was recently published which is targeted towards analysis of cannabinoids in adipose 
tissue from human samples (Schaefer et al., 2020). Briefly, fat samples (2 g) from lambs will be 
homogenized with 5 mL acetonitrile; after decanting, the fat will be rinsed with an additional 5 
mL acetonitrile and homogenized again. Aliquots will be combined then centrifuged at 3500 g 
for 8 minutes. Supernatant (3 mL) will be pulled off to which 20 µL of internal standard will be 
added then dried under nitrogen at 60⁰C. Residues will be reconstituted in 100 µL of mobile 
phase (50:50 A/B, where A = 0.1% formic acid in water and B = 0.1% formic acid in acetonitrile) 
then injected onto an LC/MS system (Agilent 1290 UHPLC in line with an Agilent Ultivo). A 
Waters Sunfire C18 column (150 x 2.1mm, 3.5 µm) will be used to separate samples via a 
gradient over 10 minutes, with APCI set to the positive mode for ionization according to 
settings as detailed in Schaefer 2020. Samples will be quantitated using Masshunter (Agilent) 



and statistical parameters detailed in the method validation process solved for using Excel 
(Microsoft). 
 Verification using real samples. Samples taken from the lamb study of Drs. Ates and 
Bionaz will be utilized to test the validated method. The feeding trial consisted of five groups 
with seven animals in each group for a total of 35 animals. They were fed over 8 weeks as 
follows: a control group fed a typical finishing diet for lambs with 20% alfalfa pellets; LH1 group 
where 10% spent hemp biomass replaced 10% alfalfa for 28 days and then returned to the 
control diet for the final 28 days; LH2 group where 10% spent hemp biomass replaced 10% 
alfalfa for 56 days; HH1 group where 20% spent hemp biomass replaced the alfalfa for 28 days 
then returned to the control diet for the final 28 days; and an HH2 group where 20% spent 
hemp biomass completely replaced alfalfa for 56 days. Thus, two groups received spent hemp 
biomass for the whole trial and two groups received it for half of the trial (28 days) then 
entered a withdrawal period for the final 28 days. Back fat samples were taken on the last day 
of the feeding experiment after animals were euthanized in an abattoir, frozen in liquid 
nitrogen and pulverized. Samples are being stored at -20°C until analysis. 
 
SIGNIFICANT ACCOMPLISHMENTS TO DATE: 
• COVID significantly slowed the progress of research; Dr. Duringer has identified a student 

who is taking research credits focused on this project for winter and spring 2022 so a 
dedicated person will be assisting in carrying out the laboratory work needed. 

• All supplies (standards, HPLC column, consumables) are purchased so the project can begin. 
A method has been identified for fat extraction, the student working for research credits is 
presently assimilating supporting literature and materials for experimental planning. 

• A validated detection method is in place for cannabinoids in hemp plant material from 
another project which serves as a good comparison and provides experience in detection of 
these compounds. 

 
ADDITIONAL FUNDING RECEIVED DURING PROJECT TERM: None. 
 
FUTURE FUNDING POSSIBILITIES: Dr. Duringer anticipates applying for a USDA-AFRI grant 
studying metabolism of cannabinoids with collaborators in Environmental & Molecular 
Toxicology under the “Food Safety, Nutrition, and Health” program in August-September 2022. 
 


