Screening for Pesticide Residues in Cannabis using a High Philip L. Wille and Jessica Westland cannabis R :
Agilent Technologies et Agllent

Resolution Accurate Mass GC/Q-TOF and a Highly Sensitive Conference 0

Wilmington, DE POSTER # P91

GC/ QQQ ' Trusted Answers

Introduction Experimental

Results and Discussion

Recent Headlines about Pesticides in Cannabis GC/TQ and GC/Q-TOF Analysis Identifying Pesticides using GC/Q-TOF with the Find by
An Agilent 7890/7010 GC/TQ was used to analyze matrix Fragments Algorithm in MassHunter Qualitative SW
“First tests are in, and 1 in 5 marijuana samples in Californiaisnt ~ matched calibration standards and extracts. Of the 66 spiked e Ty
making grade” 7he Orange County Register, July 25, 2018 compounds, 46 could be analyzed by the GC/TQ. The others Suns T ifetaanaes
require LC/TQ. This method has been published [1]. ;"“&1”“ ——__———
(G compound List X '1‘ = ecem s s ,gg; Cpd 72 Diazinon (Dimpylate); C12 H21 N2
“Vape Company Fails Pesticide Test, Issues First Product Recall EEXD IV A 6 S e | ]
in Legal Market” Merry Jane, Tuesday, August 21, 2018 A | EE=d I A
{2 Compound Identiiation Resuls: Cpd 72 Diainon (Dimpylatel; C12 H21 N2 03 P 5; 8285 = = §
By < Gl 075 §§
"Regulators investigating Maryland medical marijuana grower for o K
alleged pesticide use” 7he Baltimore Sun, August 27, 2078 > " s = -
“Toxic pesticide use rising at illegal California pot farms” 7/e =l 2
associated Press, May 29, 2078 ; | " el T
W@cemom dentification Results: Cod 72 Diazinan (Dimpylate C12H21 N2C3P 58286 [ SQ‘;{atingrzazmm?u‘zrfprecuiir\uniﬂﬁmu\jliﬂrri(%m) B m@ﬁums-tﬁhrﬁma)m
Objectives F[gu!'e 3. Agilent MassHunter Find by Fragments results. for
Diazinon at 5 ppb after C18 SPE and dSPE. 1) Number of qualified
peaks, 2) How well ion ratios match database spectrum, 3)

« Study different extraction procedures for pesticide residues

° ° *+ 3
« Observe the effects of diluting extracts 500: Figure 1. Agilent 7890/7010 GC/TQ (L) and 7890/7250 GC/Q- Eragment :lnasz accuracdy, 4) Mass Tc:_';_ac‘éforE[M I, SLleferenc;e
- Spike cannabis samples with CA + OR pesticides; extract, TOF (R). Configuration for mid-column backflushing (top). Czt:\ll:t?:n ; ttas?sl\:olzgula:::?su:teo . e;tter)n xtracted ions, 7)
dilute and analyze by Agilent 7010 GC/TQ and Agilent 7250 Instrument Conditions plot, Pep :
GC/Q-TOF -
Select GC/TQ Conditions L . L
Column 1 Agilent HP-35MS, 15 m x 0.25 mm x 0.25 pm Tgrgeted pesticide analysis by.GC/'.I'Q. 46 Pesticides fgund
Experimental _ Column 2 Agilent HP-5MS, 15 m x 0.25 mm x 0.25 pm with reasonable (RZ = 0.99) calibration curves (Some with
P Splke 66 CA Column flow rates col 1 = 1.2 mL/min, col 2 = 1.25 mL/min quadratic ﬁt)
+ OR 70 °C (1 min), 35°C/min to 180°C (0 min), , o
: Oven Temp program 10°C/min to 200°C (0 min), 8°C/min to 300°C (4.5 Compound Information v # X || Calibration Curve T
Extraction Procedure Pesticides min) g - 2o TAL AV EORALES T ae g . i) el cloign e < wemn
+ MRM (247.0000 -» 227.0000) Canna_CA. | 247.0->2270 ,2490->112.0 , 328.0-> 247 - -
ACN Extraction \ Injection volume 2 pL splitless 202 a09min. - |® x102) Rao =719 (1067 % %h,'f;r[’)e_”.a_fgég_Eggg%;};l’?%”%ﬁéoﬁ"ts' o fee
. . _ = S o34 g 14 z F2=0. 50 eiaht
Weigh ~1.0 g of sample into a 50-mL centrifuge tube | Sandwich Injection I;;t:ai:andard in solvent; L2 = Clean cannabis vol £ o I
24 = 08 z 159
TQ mode MRM 151 % 041 5
Add ceramic homogenizer, cap the tube, and mechanically shake it for 2 Select GC/Q-TOF Conditions SO L e ”-Z: N
minutes (1,500 strokes/min) Column 1and 2 Agilent HP-5MS UI, 15 m x 0.25 mm x 0.25 pm ds B @5 B s S
column ﬂow rates col 1 = 1.094 mL/min, col 2 = 1.294 ml_/min Acquisition Time (min) Acguisition Time (min) Relative Concentration
Processed Canna_CAL_L3_003 Chlorfenapyr | 24 Samples (24 total) | AGILENT\[fs-wyliep
e 60°C (1 min), 40°C/min to 170°C (0 min),
Ad.d 15 mL of acetonitrile (ACN) to each tube Oven Temp program 10°C/min to 310°C (3 min) Compound Information —— 1 Giatoncores L
Spike Surrogate Standards / T Injection volume 2 pL cold splitless 2o tAL AV K >BRALE S TS A e g e TC) el cJoren o < wemnt
. . ry 2 + MRM (1472000 -> T17.1000) Canna_CA_| 147.2->117.1 ,147.2-> 1322 , 147.2-> 108 : - . :
Cap the tube, and mechanically shake for 2 minutes Q-TOF mode TOF Only £ x1044 18.15f mir. % 102 Ratio = 56.4 (1063 %) e o 5ol e £ P, 6 et sed. 0.
(1,500 StrOkeS/min) diffe rent SPE Ug z: g 018: A % 5 'Prtzie%L[?ﬁiaa‘er‘IEJDrEi.ggin:.IgnonIa. ‘wheight: 1/ *
5] 5 0.6 « 4
- _ \_ cleanups Results and Discussion 8 S i
Transfer solvent to unconditioned SPE Cartridge \ 2 2 o T
) o -0.21 0
Samth C18 Endcapped (p/n 5982'1365) Cleanup comparison 15 ) 1'3_ - 1_3'.5 _ 175 ) 1'3_ - 1_3'.5 _ 'R I ) i 5
Bond Elut PIeXa (p/n 12259506) ] ) Acquisition Time (min) Acquisition Time (min) Relative Concentration
Figure 2 shows GC/TOF TICs for three different extracts. All Procesied  Canna_CALL3_003 Pyrdaben |24 Samples (24 total) AGLENTVfs wyiep

6 mL cartridges elute into 16 x 100 mm collection tubes used the C-18 SPE. Figure 2A shows the cannabis extract after

Collection tube aliquot transferred to designated 50 mL centrifuge tube the 25:1 dilution. Figures 2B and 2C show the extracts with & Figure 4. MRMs (quant + 2 qualifiers) & calibration curves (4.5 -
without dSPE (respectively) & after a further 20:1 dilution. 450 ppb) for Chlorfenapyr and Pyridaben in cannabis matrix.
Rinse the centrifuge tube with 5 mL of ACN

Cap the tube, and mechanically shake for 2 minutes (1,500 strokes/min) x10 8 |+EI TIC Scan Frag=70.0V Cannabis_Blue_25mL ext_C18-3_2ul_1.D _
Transfer solvent to specified unconditioned SPE Cartridge A 1

« Qur assumption is that illegal pesticides will be used,

Rinse the centrifuge tube with 5 mL of ACN 05. sometimes on legal cannabis and often on black market
Cap the tube, and mechanically shake for 2 minutes (1,500 strokes/min) cannabis.
Cetrifuge the tube for 5 min at 5000 rpm /25.1 o |« Ourbestsample prep method (so far) for GC/TQ: C18 SPE +
Transfer solvent to specified unconditioned SPE Cartridge / £y x10 8 |+EI TIC Scan Frag=70.0V Cannabis_Blue_dSPE_dil_3-3_Blank_2 uL1.D dSPE (50 mg PSA, 50 mg C18EC, 7.5 mg GCB, 150 mg

Collection tube aliquot transferred to designated 50 mL K dilution - 1B 1 MgS04) + 500:1 dilution.

centrifuge tube \PEStS at " «  GC/Q-TOF may require less dilution — 20:1 or 25:1.

100ppb os Experiments planned.

Bring the collected eluent to a 25 mL final volume with ACN in the tu ' e Ofthe 66 pesticides spiked into cannabis, GC/TQ found 46 at

An aliquot of each 25 mL extraction was added to a GC analysis vial N 0. 45 ppb in dilute cannabis matrix. The otﬁer 22 require LC/TQ.

— 7" 201 N x10 8 | +EI TIC Scan Frag=70.0V Cannabis_Blue_dil_C18-2_2ul_1.D « Of the 66 pesticides spiked into cannabis, GC/Q-TOF found

el e e Kt " C 1 evidence for 40 at 5 ppb in dilute cannabis matrix. A few
Add 50 pL extract to 950 pL ACN 7 dilution - | h | ﬂ | responses were below the detection limit. Others require

Put in vial for analysis — Pests at s ‘ f‘ Tt LC/MS.

AN 5 ppb / | i) MWMMMW m M MUWMMW « The GC/Q-TOF can screen for ~1000 pesticides and
GC/MS/MS ol e environmental contaminants. When standards are available,
Add 100 pL of extract to 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 one can quantify the hits. Or, new hits can be added to the
900 pL of hexane/acetone (1:1) to a 2-mL dSPE cartridge (p/n 5982-0028) . Counts vs. Acquisition Time (min) GC/TQ method.
Vortex the tube for 60 seconds, then centrifuge for 2 minutes at 2,000 rpm Fl%ﬁrZeSZ'.l %?/’?_TOBF)—E'?; g;%anggbplé gegxg(%t; {A\)’[ alﬁde'lr ?1 8 SP%
: P22 dilutions — 1:10 & C) C18 SPE & 500 X total dilution (equivalent to 1 g cannabis in References

dSPE 1 :2 ) PEStS at 5 ppb /) 500 mL/ACN) [1] A novel comprehensive strategy for residual pesticide analysis in cannabis flower, Agilent

Add 300 pL of supernatant to 300 uL of hexané/acetone (1:1 v/v) Technologies Application Note No 5991-9030EN, March 9, 2018.

Put in vial for analysis




