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Introduction 

The medicinal and recreational use of cannabis has become increasingly legal over the last several 

years. The main psychotropic compound found in cannabis plants is tetrahydrocannabinol (THC) 

[1]. In cannabis plant tissue, there is normally very little THC found, but large amounts of its acid 

form, Tetrahydrocannabinolic Acid (THCA) [1] is present. THCA reacts upon smoking to THC. Thus, 

a measure of cannabis potency is Total THC, calculated by adding the amount of THC and THCA 

in a sample together. Similarly, the medicinal cannabinoid Cannabidiol (CBD) also exists in an acid 

form, cannabidiolic acid (CBDA). A measure of potency containing these cannabinoids is thus 

Total CBD, which is calculated as the amounts of CBD and CBDA added together. 

A product of the marijuana industry called extracts are made by treating ground cannabis plants 

with solvents such as ethanol, butane, or supercritical carbon dioxide. The solvent is evaporated, 

typically leaving a viscous brown liquid enhanced in Total THC and other cannabinoids. Extracts 

are typically ingested by heating a small amount and inhaling its vapor. 

It has been stated that cannabis extracts lose potency over time [1]. However, there are no 

measurements of how fast extracts lose potency. The BSS 2000 Cannabis Analyzer from Big Sur 

Scientific was used to quantify the loss of potency in cannabis extracts. The half-lives of Total THC 

and Total CBD were found to be 12.8 and 10.3 months respectively. Because of the reaction 

mechanism, fresh extracts lose potency the fastest. The implications of potency degradation on 

the manufacture and sale of cannabis extracts is discussed. 

 

Experimental 

5 samples of cannabis extract were purchased from a local dispensary and their potencies were 

measured. The samples were stored in the dark at room temperature for 1 year in their original 

packaging to simulate aging on a dispensary shelf. The Total THC and Total CBD in these 5 samples 
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was then determined after 1 year using the Big Sur Scientific (Capitola CA) BSS 2000 Cannabis 

Analyzer, which is seen in Figure 1. 

 

Figure 1  A drop of cannabis extract sits atop the BSS 2000 Cannabis Analyzer’s window awaiting 

analysis. 

The BSS 2000 Cannabis Analyzer (Big Sur Scientific, Capitola CA) is a small mid-infrared 

spectrometer capable of determining potency in cannabis buds, extracts, oils, shatter, resin, 

rosin, wax, and sugar. To analyze a liquid such as a cannabis extract, a single drop of sample is 

placed on the sampling window as seen in Figure 1. The sample is then scanned and the system 

reports the potency reading. The window is easily cleaned with hand sanitizer and paper towel. 

Each sample analysis takes about 2 minutes. All scans were performed using Cannabis Analyzer 

software from Big Sur Scientific. Calibration models were built using the Partial Least Squares 

algorithm [2]. 

 

Results and Discussion 

Table 1 shows the potency of the 5 extract samples as originally measured, after 1 year, and the 

change in units of wt. % Total THC per month.  

Table 1  Starting and Ending Total THC and Change/Month for Cannabis Extracts 

Starting 
Total THC, Wt. %  

Total THC Wt. % 
1 Year Later 

Change in Total THC,  
Wt. %/Month 

21.32 17.56 
0.31 

28.52 17.6 
0.91 

56.86 29.3 
2.30 

58.82 29.4 
2.45 
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68.46 33.1 
2.95 

 

Note in Table 1 that the potency loss rate increases with the initial weight percent of Total THC. 

In other words, high Total THC extracts lose potency faster than low Total THC extracts. This type 

of behavior is what chemists call a “first order chemical reaction” [4] which has the following 

mechanism. 

Total THC => Reaction Products 

 

Many processes, such as radioactive decay, follow this mechanism and are characterized by a 

half-life-the amount of time it takes for half the material to decay. Using the data in Table 1 and 

appropriate analysis [3], the half-life of Total THC in cannabis extracts was found to be 12.8 

months. A graph of how the Total THC in an extract with a starting potency of 60% changes over 

time is seen in Figure 2. 

 

 

Figure 2  Loss of weight % Total THC over time in a 60% starting potency extract. 

Figure 2 shows that under normal storage conditions a 60% potent extract degrades to 51% over 

3 months, 43% after 6 months, and 31% after a year. 

The change in Total CBD over time in the same set of 5 extracts studied above was also measured. 

The Total CBD was found to follow a first order reaction like Total THC, but with a half-life of 10.3 
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months. This means that the Total CBD in cannabis extracts degrades even faster than that of 

Total THC. 

These results indicate that for extractors to get a truly accurate reading of their product’s 

potency, the measurement should be made immediately upon manufacture. The data also 

indicate that under normal storage conditions cannabis extracts have a shelf life, with significant 

loss of potency over the first 3 months. This means dispensaries should test extracts before 

putting them on sale to insure accurate label claims, and that stock should be tested frequently 

to make sure customers are not being sold degraded products. The BSS 2000 Cannabis Analyzer 

from Big Sur Scientific gives extractors and dispensaries the ability to quickly and easily perform 

their own extract potency measurements to avoid the problems caused by cannabis extract 

potency degradation. 

 

Conclusions 

1. Using the BSS 2000 Cannabis Analyzer, the half-life of Total THC in cannabis extracts was 

measured as 12.8 months. The half-life of Total CBD in extracts was measured as 10.3 

months. 

2. The reaction mechanism is first order, meaning fresh extracts degrade the fastest. 

3. Given the rapidity of cannabis extract potency degradation, extractors and dispensaries 

need to monitor their product and stock to insure extracts of verified potency are made 

and sold to customers. The BSS 2000 Cannabis analyzers gives them the ability to quickly 

and easily perform these potency measurements. 
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