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Quality Assurance 
Testing of Hemp 
Products



Q/A testing helps to minimize the risk

Is it Safe?
Does it Work?

Is it Legal?



Quality Assurance 
incorporates two principles:

"Fit For Purpose” - the product should be suitable for      
the intended purpose 

“Right First Time” - mistakes should be eliminated



Section Objectives

A. Review Salient 
Regulations for Hemp 
Testing

B. Explain how and why Q/A 
tests are performed

C. R&D Opportunities

D. Answer any testing-
related questions you may 
have



Hemp Production Testing Overview 

• Supervised samples taken periodically.  Securely packaged.

• Material transported (by producer or approved carrier) to approved 

testing lab.  Producer responsible for transportation and testing fees.

• Lab determines (minimally) concentration of CBD, THC

• Lab reports findings to producer, NMDA

• Samples must be ≤ 0.3% (w/w) to be considered hemp

• Samples exceeding the limit are considered cannabis, and must be 

destroyed.



Welcome to 
the Lab!



Sample Drying / Moisture Analysis

Extraction works much 
better with dried material

Dry Sample Overnight

Not a proper ‘cure’.  
Terpenes will be lost 
during drying.

Moisture analysis 
available (if desired)



Sample Extraction



Chromatography 101
(aka – a spring day in New Mexico)

Wind (mobile phase)

Ground (stationary phase)



Gas Chromatography (GC)

Nitrogen 254°

THC

256°258°

CBD CBN



Liquid Chromatography (LC, HPLC, UPLC)

66% MeOH

THC

68% MeOH71% MeOH

CBD CBN

Liquid



Detecting What’s There

• Photodiode array (PDA) measures 
color intensity.
– More intense color means more 

chemical
– It’s not a color that humans can see 

(ultraviolet)
– The ‘color’ (spectrum) is unique for 

each compound

• Flame ionization detector (FID) ‘burns’ 
material coming off the column

– Akin to throwing gas on a fire (but a lot 
safer)

– Bigger ‘flame’ means more chemical
– Picogram sensitivity; huge dynamic 

range

PDA Schematic

FID Schematic



CBD – 16.01l
CBDa  - 16.50’ l
CBN – 16.82’ l
THC – 17.14’ l
THCa – 18.36’

Retention Time (RT) –Time it 
takes for compound to travel 

from injector to detector
(very consistent)

GC HPLC

Identifying What’s There

2 Internal Standards; 3+ External Standards

2 Internal Standards; 5-6 External Stds.



HPLC

Spectra  (‘color’) of 
individual 

cannabinoids
(verifies identity)

Identifying What’s There

CBD – 16.01l
CBDa  - 16.50’ l
CBN – 16.82’ l
THC – 17.14’ l
THCa – 18.36’



Quantifying What’s There

Standard Curve – D9-THC

Concentration Peak Size

0.00 mg/ml 0

0.0020 mg/ml 1,052

0.00632 mg/ml 4,859

0.020 mg/ml 12,975

0.0632 mg/ml 43,440

0.20 mg/ml 142,030

0.632 mg/ml 452,137

2.0 mg/ml 1,314,988

3.73 mg/ml 2,577,530 We routinely do curves and checks for every 
cannabinoid, terpene, toxin, and residual 
solvent that we report.



Microbial & Mycotoxin Testing

Why you should care

• Some microbes can make you sick.

• Some make chemicals (mycotoxins) that 
can make you sick.

• Immunocompromised individuals often 
need to limit exposure to microbes

• Potential allergens

• Affects visual appeal, flavor and aroma

• May indicate poor grow or handing 
practices



Microbial & Mycotoxin Testing
Why some of you maybe shouldn’t care

•According to the Center of Disease Control (CDC), bacteria 
cannot grow in pure oil.  Water is required.

•Oils and cannabinoids are actually antimicrobial.

•Growing hemp/cannabis plants are a poor host for the 
microorganisms that produce mycotoxins

•Still, testing of oils is often performed (or required)



Microbial Testing

Basic Flow…
•Package opened in sterile hood.  Sample removed.

•Sample extracted with sterile media

•Dilutions prepared and plated on selective media

•Enrichment for E. coli and Salmonella

•Additional plating for E. coli and Salmonella



Microbial Testing

What we look for Limit (cfu/g2)

• Rapid Aerobic Count (RAC) 100,0003

• Rapid Yeast & Mold (RYM) 1,0003

• Enterobacter (EB) 1,0003

• E. coli1 (EC) 03

• Salmonella1 (R-V) 03

1 multiple enrichment steps
2 colony forming units per gram
3 US Pharmacopeia recommendation



Sample Inspection



Mycotoxin Testing

What we look for

•Aflatoxins B1, B2, G1, G2

•Ochratoxin A

Limit – combined toxins cannot 
exceed 20 parts per billion (ppb) 
per gram of product.



Potency Determination

Why you should care?

•How strong is your medicine?  How much to dose?

•How well ‘activated’ is your product?  Does it matter?

•Federal Limit for THC content (0.3% w/w)

•There’s a lot more than THC or CBD in the plant.

•To find (or avoid) similar products



Potency Determination

What we look for

•By Gas Chromatography (GC)

– Seven cannabinoids (THC, CBD, CBN, CBC, CBG, THCV, 
CBDV)

– 19 Terpenes (more coming)

•By Liquid Chromatography (LC)

– Five cannabinoids (THCa, THC, CBDa, CBD, CBN)

– Ratio of neutral to total THC (or CBD) indicates ‘activation’ 
efficiency.



Potency Determination

Basic Flow…
•Sample weighed, then homogenized or dissolved in 
appropriate solvent.

•Extract filtered or centrifuged (to remove debris).

•Chromatography performed.
– Gas chromatography (GC) preferred for leaves, flowers 

(cleaner, more sensitive)

– Liquid chromatography (HPLC) used for edibles, tinctures, 
topicals (products that will not be heated by the end-user)

•Peak sizes compared with standard curves.



Decarboxylation / Activation

14.2% CBDa is the same potency as 12.4% CBD
0.39% THCa equates to 0.34% THC (passes)

Note: the ‘active’ form weighs less

Conversion factor is 0.877
(= 314.48/358.46)



Residual Solvents

Why you should care?

• High levels of solvents can be toxic

• Some solvents are carcinogenic

• Moderate levels of solvents can be irritants

• An indication of poor manufacturing processes.



Residual Solvents

Collect Vapor

Gas Chromatography



Residual Solvents –Target Analytes and 
Their Limits



Terpenes 



Terpene Trends

PLoS One. 2018 Jul 23;13(7)



Reporting

• Nominal results reported to client via CoA or 
simple email/text message.

• Automatic retests for samples > 0.3% THC

– Retests analyzed on LC.

• Verified samples > 0.3% THC reported to 
NMDA.

• Protected, searchable web portal for results 
(for NMDA)



Reporting



Maintenance / Calibration / Training / 
Documentation (aka CYA)

Who did what?

Dataloggers 
(monitors incubators, 

storage areas)

Chain of Custody 
(sample destruction)

Daily  Checks

Analytical Standards

Consumables Tracking

Calibration 
Services



Summary / Questions

• Quailty Assurance testing is important and 
informative.

– Certificate of Analysis contains much useful 
information

• The more you know about the products you 
grow or purify, the better you can make 
informed choices.




