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Executive Summary

We continue our ongoing Cannabis Chemotyping analyses with a detailed
description of Cannabinoid content from a 2016 season Humboldt County test
plot. The Tetrahydrocannabinolic acid (THCA) % potency results from a Design of
Experiment (DOE) screening model of various cultivation main effects is
presented. A sampling scheme utilizing a Sentinel Plant is proposed. Power
analysis is applied to the dataset to derive optimal sampling number and
guidelines for potency analysis, potentially applicable to much larger cultivation
plots. Our intent is to provide some empirical background and guidance to
support best practices for sampling and testing the Cannabis agricultural
commodity.

Cannabis Sampling Recommendations -1- 20171Q Report



L
ﬁp " E h The Clinical Endocannabinoid System Consortium, Inc

T .
Table of Contents
Y O LT a =T AV 20T o To T o e 0 i U SRUURPSRNS 1
EXECUTIVE SUMIMIAIY ciiiiiiiiiiiiieitietetete ettt ae et ae e ee e eeaeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeeeeeeeeesesesassessesnsnsnsssnsnnns 1
I o B T ={ 0 RSP 2
Background & RAtIONAIE .....uviiiiiiiie et s e e e e e e ae e e e bee e e e nees 4
The Cannabis industry needs robust sampling gUIdaNCE........ccoccviiiiiiiiii i 4
Details of the Method & APProach.........couiiiiiiiiie e s e bee e e s e 4
Ad-hoc Design of Experiments (DOE); targeting main effects only ........ccoccveeiiiieeiicciiec e 4
Testing the Sentinel Plant APProach........ooeiii ittt e e e etae e e e eta e e e seabaeeaens 6
Strict, rigorous clonal derivation of nursery stock used in study........cccoeeieeiiriiei i 7
Certain strains were Not ripe at NarveSt......cocuiii i e e 7
Entire untrimmed, cured flower (bud) was analyzed for Cannabinoids by HPLC-DAD ........................ 8
A e T oY d Yo T o T | ) PSR 9
SEUAY RESUIES ...ttt e e et e e et e e e e ae e e e e eateeeeeastaeeeessaeeeensseeeesnssaeeeassseeeannsaneas 10
Can CBGA % Be Used as a Signal for When to Harvest? .......cccoeeeecieeiccieee et 10
No evidence that strains exhibit different variances for THCA %......ccccovvueerieieniiiniienieeniee e, 11

Sampling across a Sentinel Plant should be representative of sampling across the entire grow plotl1

Flower position can be a significant factor affecting THCA % (in some strains / conditions) ............ 13
Greenhouse conditions minimize THCA % variance contrasted with outdoor.........cc.cccccerveeriiennnenne. 15
Trimming flowers can marginally increase THCA% POLENCY....ccccviirieeriieriiiieeeieeenieesieeesieeesreesaeeens 17
T oY o E Yo T o= Tl () U 17
Using Power Analysis to Determine Optimal Sampling NUmMber......cccccovviiiiiiiiccee e 18
Summary, Conclusions, & ReCOMMENAAtIONS .........uuviiiiiiiieiiieeee e e e e e eerrre e e e e e e e 19

Cannabis Sampling Recommendations -2- 20171Q Report



2
ﬁp E a The Clinical Endocannabinoid System Consortium, Inc

Background & Rationale

The Cannabis industry needs robust sampling guidance

How many of us have gone into a medical Cannabis dispensary and been told by the staff that a
particular strain has, for example, 24.34% THC? What does that mean? There are typically no ranges
reported for these values, no error factor, or no + values for guidance. Does that mean that every
flower in the jar has the same potency? It stretches credibility that this is the case. We intuitively
expect there is likely some range, but we really are
not given any guidance.. In other industries
sampling, reporting, and testing guidelines are a " )
routine part of best practices. Because the medical Because the medical
Cannabis industry is just now coming out of the cannabis industry is just now
shadows of prohibition we lack such clear
guidance. The CESC believes that the creation of
these best practices should be an integral part of prohibition, we lack such
the medical Cannabis industry. As part of our
mission, we recently undertook a study of potency
variance in controlled Cannabis cultivation test
plots in order to come up with recommendations
for sampling for potency testing. The results we
obtained and the conclusions we have reached are
described in this report. Itis our intention and
belief that adaption of these recommendations
may lead to a safer and more reliable medical Cannabis product.

coming out of the shadows of

clear guidance.”

’ ? -Dr. John Abrams

The basis of our sampling study derives from a larger effort mounted by SICPA. This organization is a
leading global provider of secured identification, traceability and authentication solutions and services.
It produces the authenticity stamps on cigarette packages and is currently being evaluated for a similar
role in the State of California’s Medical Cannabis Track and Trace program. During the 2016 growing
season, qualified cultivators took part in test plot program in conjunction with the Humboldt County
Agricultural Department for MCRSA compliance. The program was designed to provide yield data from
defined canopy sizes. This pilot study offered us a perfect opportunity to merge in our own sampling
study. Our approach was to incorporate an ad-hoc Design of Experiments (DOE) Approach and analyze
potency variance to derive sampling size guidelines. By using a statistical tool known as Power Analysis,
we derived the number of (replicate) samples necessary for analysis. This method is based on the
variance or experimental error of the data.
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Become a Member

The CESC is a non profit research organization established to increase the knowledge of
cannabis and its medicinal effects.

e We share our study results
* Go to www.thecesc.org, select Memberships and fill out the membership form
*  Membership fee = S500 per year. Benefits include:

VvV CESC Quarterly Reports

VvV Orientation Consultation with CSO and CMO
VvV Early access to The Dosing Project™ Reports
v

Online Co-Promotion
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