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Cannabis Has Complex Chemistry
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Seed to Sale of Cannabis Products
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Chemistry Overview
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Part 1. Pesticide Analysis in Cannabis is Challenging

Complex matrix associated

STANDARD OPERATING PROCEDURES - !

A Practical Approach to the Analysis of Pesticides
B rOad Interference from Cann ab| no | dS & Mycotoxins in Cannabis Extract for California &

. Oregon QSight 420
present in wt % range.

HIGHLIGHTS

Equipment & Standards on page 2
Experimental Procedure on page 4

LC/MS/MS Configuration on page 7

Terpenes and Other non_CannabanIdS Method Validation & Typical Results on page 10

Appx: Sample Recovery Data on page 16

Compounds are present |n h|gh ppm Appx: Recommended Internal Standards on page 19

Recently, demand for the accurate quantification of pesticides in cannabis has increased,
particularly among cannabis industry stakeholders and government regulatory institutions.
This is due to both the complexity of preparing the cannabis matrix for pesticide analysis, and the
increasingly stringent pesticide limits for cannabis products in certain states.

This document is intended to prepare your lab personnel to perform the series of analytical methods
necessary for the complete analysis of pesticides in cannabis extracts and concentrates for Califomnia
and Oregon. The methods described here will ensure that your lab attains the limits of quantitation
specified for each relevant pesticide and mycotoxins below prescribed action limits by California and
Oregon State.

The procedures included provide for the effective, reliable, and accurate quantitation of all pesticides
listed by the Bureau of Cannabis Control (the proposed text of the regulations for California and
Oregon). The analytical methods target pesticides and mycotoxins in cannabis extract using
the PerkinElmer LX-50 LC (Liguid Chromatograph) for effective separation and QSight® 420
tandem MS (Mass Spectrometer) for accurate quantitation.
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LC/MS Pesticide Method Prep

e Y/ 4

* No Quechers or No SPE Needed
* One instrument — QSight 420 LC/MS-MS 1>
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Influence of Cannabis Sample Matrix

=== Cannabis extract (1 to 5 diluted) spiked with 25 ppb pesticide

1/25/2017: blk-cannalto0005diln0001_212311 mix
Method TIC (128 pairs) Total Experiments: 5
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TIC overlay shows easy detection of 25 ppb spike of pesticides mix in cannabis extract
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Understanding Challenging Pesticides - PCNB
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Figure 4. PCNB response in a blank cannabis concentrate matrix (a), and from spiked
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- Selective ..
* Linear o /
' I

* Sensitive

PerkinElmer



#23, 993

Time Data Quality
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Sources of Experimental Variability

Time Spent in Lab Pre-Training Pipette Skills Assessment?
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1. https://www.mt.com/ca/en/home/perm-lp/product-organizations/labtec/Competence/sample preparation.html
2. https://www.americanlaboratory.com/914-Application-Notes/166964-Improved-Pipetting-Technique-An-Out-of-the-Box-Solution-to-Reduce-Manual-Pipetting-Errors/
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Part 2. Adding Automation to improve Cannabis Testing

=

GC/MS - Headspace
* Residual Solvents
« Terpenes & Flavonoids

N

HPLC ' LC-MS/MS
o Potency | ‘ ° PeS’[iCid.eS
-  Mycotoxins
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Automation for cannabis testing Analytical Workflows

Potency Pesticide Residue Mycotoxin

L gr%’ﬁ%gpﬁg{'al 20 1-3 g ground material in 50 mL conical 1-3 g ground material in 50 mL conical

10-30 mL methanol Spike sample with 10 - 50 pL internal standard

Spike sample with 10 - 50 pL internal standard

Vortex 10 min 5-15 mL acetonitrile

5-15 ml acetonitrile

Centrifuge 5-10 min Vortex 10 min

Optional filter step over

0.22 um (1-2 mL Centrifuge 5-10 min

Centrifuge 5-10 min

C|ﬁ
.‘.|.|.|—|

Transfer 1:100 (10 uL
filtrate + 990 uL methanol)

Optional filter step over 0.22 um (1-2 mL) — Optional filter step over 0.22 um (1-2 mL) -
transfer to glass vial transfer to glass vial

‘I‘I‘I.I‘I—I

Transfer to autosampler Transfer 0.5 — 1 mL to autosampler vial and Transfer 0.5 — 1 mL to autosampler vial and
vial - HPLC dilute 1:1 with acetonitrile — MS/MS dilute 1:1 with acetonitrile — MS/MS
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Automated sample prep for cannabis testing

Cannabis potency analysis - Pesticide analysis - Mycotoxin testing

« Barcode Scanning
* High volume solvent addition
« Standard addition

« Serial Dilution /
'}

For research use only. Not for use in diagnostic procedures PerkinElmer’



Time Savings

1-3 g ground material in 50 mL
conical

Uncap - Place on Janus (20 secs / & sample) — 3 min
10-30 mL methanol I min / & samples = 8 min

9

Vortex 10 min 10 min / 24 samples - 2 batches - 20 min

10 min / 24 samples — batch 1 during 272 vort

Pesticide and Mycotoxin
1 hour 7 min
48 Sample

wial - HPLC
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Available Application Collateral
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Summary

Cannabis Is a challenging matrix to test
Matrix heavily influences method

LC/MSMS can be used to test for all pesticides in
cannabis and hemp

PerkinElmer’'s Automation improves data quality
and TAT

PerkinElmer is excited to work with the Scientific
community to drive Cannabis & Hemp Science
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THE COMPLETE

| CANNABIS LAB
SOLUTION

Q&A

Toby.Astill@perkinelmer.com
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