Philip L. Wylie," Mei Wang,2 Mahmoud A. EISohly23

Ikhlas Khan? Chandrani Majumdar* and Mohamed

Radwan#

SCREENING FOR PESTICIDE RESIDUES IN CANNABIS
USING A HIGH RESOLUTION ACCURATE MASS GC/Q-TOF

Laboratory Inc.

Introduction Results and Discussion

Cannabis is:
Considered to be a schedule 1 drug by the US government
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Cannabis Extracts are Dirty! High Concentrations of
Terpenes and Cannabinoids

No uniformity in pesticide regulations

California legalized recreational use — Jan. 1, 2018 °*]
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Canada will legalize recreational use this summer . 05
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California is the state with the most comprehensive testing N
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Counts vs. Acquisition Time (min)

Figure 4. Chromatograms of two different cannabis extracts.
Red: used procedure shown in Figure 2. Blue: used the
modifications described below Figure 2.

Black market competes with legalized cannabis
pesticides widely used on black market cannabis
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cannabis & pollute the environment with pesticides.

Figure 5. Exact mass Pesticide Personal Compound Database
and Library containing HRAM spectra for >850 pesticides and
related contaminants.

Experimental

Extraction Procedure: Modified QUEChERS
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Figure 6. Software extracts six exact mass ions at the

Figure 2.Extraction procedure locked RT for each compound in the PCDL. EICs with the

same RT and peak shape are “qualified.” Other information
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A second set of extractions used 1 g of cannabis & 3 mL
each of acetonitrile & water & an additional back extraction

is available: RT difference from PCDL, # of qualified ions,
fragment ratio score, mass accuracy, and more.

with a second aliquot of water. This gave a much dirtier . C ol o ol
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Quantitative Analysis

Spiking samples
Cannabis grown without pesticides at U. Mississippi
Spiked with ~200 pesticides @ 10, 20, 40, 60, 100 & 200 ng/g
before extraction
Chromatogram of cannabis extract shown in Figure 4 (blue)
Matrix interferences interfered with many pesticides
Reasonable calibration curves for 83 pesticides

R? for most >0.99

Sulprofos - 7 Levels, 7 Levels Used, 7 Points, 7 Poinls Used, 0 QCs

_Nonachlor, Irans- - 7 Levels, 7 Levels Used, 7 Painis, 7 Points Used, 0 QCs
2 %105 |y = 737.235270 * x - 573474701 -

- Q 2105_ y = 1799 742963 " x - 12873 710911

£ a|R2- 00064167 e R"2 = 0.99266524 -
S Type-Linear, Origin-lgnore, Weight:None / g Type Linear, Origin Ignore, Weight None —
é 12 — 3
i - 2
1 7 25
... Sulprofos v ,. trans-Nonachlor
s —
08 - 15 o -~
-~ L
04 = b 1 P
02 e 054 ey
Jo - ol -
T 7 T T 7 T T T T T T T T T T T T T T T
0 20 40 60 80 100 120 140 160 _ 180 200 0 20 40 60 80 100 120 140 160 _ 180 200
Concentration (ng/mi) Concantrafion (ng/mi)
Pirimiphos-ethy| - 7 Levels, 7 Levels Used, 7 Peinls, 7 Painis Used, 0 QCs Methacrios '779:"’;;2?;%‘“ ;::“A;:':;“S 7 Points Used, 0 QCs v
© 10 5| y = 1760.772387 * x - 12784.760821 N - g xa0Ey m e X e
¥ & R"2 = 0.09595358 »
2 R"2 = 0.99334027 . RS Al Weight
g 4| TypeiLinear, Originignare, WeightNone _ & s yperLinear, Ongirrignors, WeightNone
@ - o
S - 14
259 e 12
., Pirimiphos-ethyl . Methacrifos
15 el 08 "
J P 06 e
_— 04 -
054 —» 7
- 0z -
~ e
04 .- of —*
) T T T T T T T T T T T T T T T T T T r T
0 20 40 60 80 100 120 140 160 180 200 0 20 4 6 8 100 120 140 160 180 200
‘Concentration (ng/mi) Concentration (ngiml)

Figure 8. Calibration curves for select pesticides analyzed
by GC/Q-TOF. Interferences from coextracted endogenous
compounds prevented many pesticides from being quantified.
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Figure 9. Quant and qualifier ions for selected pesticides
analyzed by GC/Q-TOF

The Role of GC/QQQ

Cannabis testing labs use GC/QQQ for pesticide residue
testing because of its selectivity and lower cost.[1] One can
quantify more than 200 pesticides but one only “sees” those
compounds on the target list

Next Steps for Cannabis Analysis by GC/Q-TOF

Improve extraction process

Dilute extracts by at least 100X

Analyze samples using an Agilent 7250 GC/Q-TOF with
Improved sensitivity

Much higher resolution
Larger linear dynamic range

Low energy ionization
Try MS/MS with the Q-TOF

Conclusions

Cannabis Extraction
« Two methods tried

1. QUEChERS extraction with 10:1 dilution

2. Modified QUEChERS with 3:1 dilution
« Both methods resulted in an extract with a lot of matrix
« Wil try other extraction strategies with 100:1 dilution
Qualitative Analysis

« 22 different pesticides identified in 16 confiscated
marijuana samples

« OP fire retardants and PAHSs are ubiquitous in the
environment and may be environmental or processing
contamination

« Some pesticides were probably missed because of matrix
Quantitative Analysis
« Method developed for 82 pesticides
« Heavy matrix interfered with many pesticides
Better cleanup and sample dilution will probably help
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