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Overview
• Laboratory Terminology

• Total THC

• Measurement of Uncertainty 

• Additional Considerations & Examples
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LABORATORY TERMINOLOGY
Certificate of Analysis Guide
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Terminology: COA & MU
COA – Certificate of Analysis (test results) 

MU – Measurement of Uncertainty

• Lab-calculated figure that represents a margin of 
error & creates a range



Mar 2021 – Subject to Change

Terminology: LOD & LOQ
LOD – Limit of detection

Related: ND (Not detected) and <LOD (below limit of detection)

LOQ – Limit of quantitation/quantification 
Related: NR (not reported) and <LOQ (below limit of quantitation)

Different figures, but both are used to generally 
describe the lowest amount the laboratory can 
reliably measure and report
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Terminology: THC
Delta-9 Tetrahydrocannabinol (Delta-9 THC)

• Psychoactive compound

• Also shown as 9 THC, sometimes just “THC”

THCa
• Converts to Delta-9 THC when heated (decarboxylated)

• Also shown as THCA, THC-A, THC acid
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Terminology: Other
• Other COA elements*

– Other cannabinoids: CBD, CBG, Delta-8 THC, CBN, etc. 

– Terpenes: compounds typically responsible for the smell

– Mycotoxins: toxic molds/fungi 

– Pesticides

– Heavy metals

*Elements that may be included on the COA but are not utilized to 
determine production compliance under the Industrial Hemp Program. 
Please consult your lab for further questions.
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TOTAL THC 
Certificate of Analysis Guide



Mar 2021 – Subject to Change

Compliance Determination 1 of 2
Compliance of Missouri production determined by 

two parts; the first is…

Total THC 
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Total THC Methods
• Total THC may be measured in different ways:

– Method 1: Calculated by Delta-9 THC + (THCa *.877); or

– Method 2: Directly measured as decarboxylated Delta-9 
THC
• Decarboxylation includes the conversion of THCa into Delta-9 THC

• Less commonly used 
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Most COAs already have the 
Total THC calculated for you  
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Method 1 Calculation Example
• Delta-9 THC measured at: 0.12%

• THCa measured at: 0.23%

Base Formula: Delta-9 THC + (THCa *.877)

Total THC Calculation: 0.12% + (0.23% * 0.877) = 0.322%

Non-compliant
(>0.3%)
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MEASUREMENT OF UNCERTAINTY 
Certificate of Analysis Guide
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Compliance Determination 2 of 2
Compliance of Missouri production determined by two 

parts; the first is Total THC, and the second is the…

Measurement of Uncertainty 
• Also known as the “MU”

• Lab-calculated figure; varies by lab

• Similar to margin of error

• Creates a range
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MU Presentation Types 
• Measurement of Uncertainty may be presented in 

different ways:
– MU Presentation Type 1: same unit as the total THC 

measurement
• Plus-or-minus figure; usually small 
• Example: 0.07%

– MU Presentation Type 2: a percentage of the measurement 
itself
• Percentage figure; usually larger (2-12% common)
• Producer may have to do additional calculations
• Example: 8.4% 
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MU Presentation Type 1: Example
• Total THC: 0.322%

• Measurement of Uncertainty “MU”: 0.07%

Upper End of Range Calculation: 0.322% + 0.07% = 0.392%

Lower End of Range Calculation: 0.322% - 0.07% = 0.252% 

Range Created by MU: 0.252% - 0.392%

Compliant (0.3%)
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MU Presentation Type 2: Example
• Total THC: 0.322%
• Measurement of Uncertainty “MU”: 8.4%

MU Calculation of Total THC: 0.322% x 0.084 = 0.027

Upper End of Range Calculation: 0.322% + 0.027 = 0.349%
Lower End of Range Calculation: 0.322% - 0.027 = 0.295% 

Range Created by MU: 0.295% - 0.349%

Compliant (0.3%)
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Results that contain (or are 
below) the 0.3% Total THC 
threshold are a “pass”.
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Results that contain or are below
the 0.3% Total THC threshold are a “pass”.
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The MU is not 
always easy to find 
(if it is listed at all!)

Look in the notes 
section, the footer, 
or other fine print 
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No MU? 
• If no MU is listed on your COA, it is deemed 

ZERO for compliance determinations
– Total THC is then read as-is; no range is calculated

– Some labs have an MU, but will only include it upon 
request, & some labs do not calculate MU at all
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ADDITIONAL CONSIDERATIONS & 
EXAMPLES

Certificate of Analysis Guide
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• Some COAs have a “pass” or “fail” – but not all are 
created equal or accurate to YOUR state regulations

All Results Not Equal
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Know YOUR STATE

States may have different rules
This COA showed “pass”; 
It was a “pass” in the lab’s state, 
but NOT in Missouri
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• Also be sure the “pass” is related to THC potency

“Pass” or “Fail” Category

Potency not even 
tested here!
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Measurement of 
Uncertainty “MU”

This lab uses decarboxylation 
(heating process), therefore 
this COA will not list THCa as it 
has converted over to Delta-9 
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And also 
calculated here

USDA Pass = Missouri Pass (Total THC) 

MU shown here
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Make sure you’re reading 
the % by weight column

This is another way of 
showing <LOQ or <LOD
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Producer’s 
Contact 
Information

Lab’s Sample/Analysis ID
Variety Name

QR Code for Verification

Your State Sample ID: (Registration # - Lot ID – Sample Date)

GENERAL EXAMPLE:
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QUESTIONS?
hempprogram@mda.mo.gov

573-522-0351
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THANK YOU!

For your support of the Missouri Industrial Hemp Program & review of this presentation. 

Dr. Babu Valliyodan, Lincoln University
https://bluetigerportal.lincolnu.edu/web/hemp-institute/home


