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* Furalaxyl

— Furalaxyl is one of the ingredients of the pesticide
Fongarid

— a fungicide for combating root and stem rot which
penetrates the plant's system via the leaves and roots.
Therefore, such fungicides are also referred to as
"systemic fungicides”

— |t takes almost 50 days to halve the concentration of this
pesticide in the flower tips

— this active ingredient may only be used in ornamental
plants and arboriculture
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* Propamocarb
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Propamocarb is contained in Previcur N (Bayer)

as Furalaxyl it is a fungicide used against foot and root
rot.

takes about 25 days to halve the concentration of this
pesticide in the flower tips

this active ingredient may only be used in ornamental
plants and arboriculture
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e Abamectin
— Abamectin is contained in Vertimec

— Although this known contact and stomach insecticide is
of natural origin, it is no less toxic

— It Is mostly used against spider mites, but also works
against miner flies and thrips

— All three pesticides can cause severe health problems in
humans
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* Conventional testing for pesticides in fruits and vegetables
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* Regulations mainly made by EU

) Efsa ] government

uropesn Food Setely Aoy - Local and EU-level pesticide testing
by EFSA

— without official regulations each country can set their
own limits for pesticide residues
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* Sample preparation

* Test portion size
1.5 g dried flower

* Homogenize the
sample

* Extract the sample
using QUEChERS

* Clean up the extract
* Analyze the extract
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* Sample preparation simplified

Grind test portion

Add 10 mL 1% acetic acid in
acetonitrile vortex and shake
Spin at least 2 min at 3000 RCF

Transfer supernatant into a glass
vial and inject an aliquot

2
PEd
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* Sample preparation simplified

Ground Solvent extracted
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A system combining

high sensitivity and high speed

for better data quality :

LCMS-8050




) SHIMADZU

Analysis of pesticides

LC separation
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MS Detection
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Selection of Fragmentation  Selection of
pesticide product ion

High sensitivity - Most isobaric impurities
(same m/z as target) are excluded before
reaching the detector, because fragments are different
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MS Detection
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Selection of Fragmentation  Selection of
pesticide product ion
High selectivity - Only compounds with:

1. Selected m/z-ratio (precursor) AND
2. Selected fragments can reach the detector
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LC Column: Restek Raptor ARC-18 2x150 mm I ™
PumpA: 5 mM Amm Ac/0.1% Formic Acid :
Pump B:  Methanol ]
Injection solvent: ACN =
Injection volume: 1 pL : )
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e Multi-Component Analysis

Type Eventd +/- |Compound Name m/z |Time {0.088 min — 8833 min)
MR i + |Fropareite 373.005254.00
MR z +  |CYROMAZINE 1670058510
MR 3 +  |CHLORFROPHAM 21400520
MR g +  [FROFAMOCARE 180005102
MR 5 + |Propamocarb 1850010210 .
MR g + |Barbamate 26800521805 Dwe | | time 1 msecC
MR 7 + |Propetamphos 282001535
MR =] +  |Pymetrozine 2180010605 =
MR g + [Pyrethrin T 37310512310 Pause time 1msec
MR ] +  [Aminocarb 20900515210
MR 11 + [ACEFHATE 18400514295
WA ] +(Propyzamids 256005204 26 IR 2T — |Gibbersllin 54500714205
MEM 13 +|Garbendazim 19200516010 MM =S | Lo A, | s
MR 11 T Omethoats FAITIEID MR 200 ~ [Fluazinam 4625041600
MR 15 + | Butocarboxim-sulfoxide 207. Ll =t - R DR Ll
CE 16 +  |Pyrethrin [ 2202055295 Pl Fhd 201 - |4-Chlarophenoaracetic 1849
MRM 17 +|Thisbendazole 2021017506 BiRM e i AL
MR 18 + |NITENPYRAM 271005615 IR 3 g [Eromosxynil 275 /0061 00
MM 18 +_|Butoxycarbaxim 2230056534 AL & - |BENTAZONE 23900513210
MRM 70 + | Flundioxinil 220.005180.70 MM 285 - [MGRAIMGP) 1985014105
: MR 208 — |[24-DE4-PA) 21080516215
MR 21 + | Aldoxvcarb (G IdicarbSulfone) d
MR - + (Oxaml 2370057210 I=1g] 707 ~ | Triclopyr 25580519795
TI=1] 705 — [Toseynil 36070512655
MR ek +  [Fonofos 247.005169.00 HEH Pt H MSPRT T
MM 24 +  |[Methomyl 1620008205 - Mecoprap :
’ == [BISTE 300 - |Dichlarprop 232.50>161.00
f R 74 +  |Dimethirimal 2102057115
. TI=1] a0 — |MGPE 22700514100
fRM 28 + Methiocarb sulfone 258,001
iR = S T o0 MR a0z —  |FLUDIOW0ONIL 2470071 26.00
s e +Frooham TH0003390 MR 303 — |BENFURESATE 255007158,
s : ' MR 304 — [Z45-T ZGans19500
MR 29 + | Thiamethoxam 2920021110 - -
MEM =0 + [Fenamiphos G04.005225 70 hAFM 305 - |Clodinafopacid S10.205-237.85
MRM = + |Ethaprophos 24300510815 hAFM 306 - |Halozulfuron-methy | 433,70
- — = MR 307 - |Tebufenozide 35110514000
[RM a2 + Ethiofencarb zultoxide 2420
MR 308 - [FLUOROIMIDE 240.00>165.05
MR 33 + |DIFENZOQUAT 2490057710
WEH a1 +Pririoat 200057530 MR 300 - |[THIFLUZAMIDE 5250051250
L e MR 310 — [FIFRONIL 43500553000
[RM 3h + | TriflumizoleMetabolite 206.00
WEH an —TMALATHGN 551 D536 MR 311 - |[TRIGHLAMIDE 338.00>116.90
- MR 312 — [Fomesafen 43700519405
hFM a7 +  |Hexythiazox 353.00171.00
MEM a8 ; Matamitran 209 0051 G640 MRM 313 - | Teflubenzuron 3806034090
MR EiE! — [Acifluorfen 35000531605
MR 30 +  [VAMIDOTHION 233001460
MRM a0 +  [Glothianidin 250.00>160.00 MRM 215 = |Movalron 451 104 70.50
MR 316 - [FLUSULFAMIDE 41300170,




] SHIMADZU

Analysis of pesticides

b
T T

0 10

Te

1.

0 10

rea Ratio(x10)

Methamidophos
r?> 0.997

20 30

Conc. R’:\tlo

rea Ratio(x10)

Cycluron
r?> 0.997

LN ) S B B B S R |

10 20 30

Conc. thlo

rea Ratio(x10)

Fluoxastrobin
rZ>0.995

T T L e
10 20 30 Conc.

rea Ratio(x10)

Pyridaben
r2>0.993

=TT
20 30

Conc. Ratio

=y

2 ;
||I|CPIJIJ?JJ|‘D

rea Ratio(x10)

Thiabendazole
rZ> 0.999

0 10

20

30

Conc. R’:mo

rea Ratio(x10)

Promecarb
rZ> 0.999

4]

g :
||||<|n|111‘?11"b

2

0 10

LA I B I B Sy SN N B B

Conc. R’:mo

rea Ratio(x10)

Kresoxym-methyl
rZ > 0.997

"~ "Conc. Ratio

rea Ratio

Myclobutanil
r? > 0.997

20

30

Conc. Ratio

Area Ratio(x10)
1 Diethofencarb
r>0.998

0 10 20 30

Conc. Ratlo

Area Ratio(x10)

Flufenacet
rZ > 0.996

LI I B [ S ey S B B L e B I B

10 20 30 Conc. Ratlo

Area Ratio(x10)

154 Zoxamide

1 2>0.998
107

0.5

0 20 30

Conc. Ratio

Area Ratio(x100)
1.5

1 Piperonyl Butoxide
10 r#>0.998

0 10 20 30

T T T T T
Conc. Ratio
150715.P20028.1cb



] SHIMADZU

Analysis of pesticides

Shatter
Oill

Hash
Resin
Crumble
Butter
Wax
Caramel
Tincture

« Cannabis concentrates
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* Dilute and shoot of concentrate samples

* Weigh sample into vial (20 mg) and diluted to10 mg/mL with MeOH
* Shake vigorously and allow to dissolve

Filter by syringe filter or filter vials (preferred)

Spike a second aliquot of each at 100 ng/mL authentic standard

Run all samples spiked with IS
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* Spike recovery from single point standard addition in
concentrates
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* Robustness tested over 2 weeks at Trace Analytics

12 0.18 90
. . Yals O o oo P,

0 | Retention Time - on N.:.ﬁ. O NS PN
8 012 W 60
6 0?6; ‘5‘8
4 006 Peak Width p lon Ratio
2 dOZ 10
° 0 20 40 60 ° 0 20 40 60 ’ 0 20 40 60
1400000
1200000 oo, . * 34 batches were run

® o o * . o.o.o.'.O“O 0% o

° °® %0"¢ % 9%0e% =Y i I
1000000 |* “as0e, oee o°, %0 « over 800 injections of dried
i "y < T flower samples and dilute-

ignal Intensi

S0 g y and-shoot concentrates
400000
200000

0

0 10 20 30 40 50 60



] SHIMADZU

Analysis of pesticides

°* Summary

* Chemicals are widely used in cannabis cultivation,
sometimes unknowingly

* Growers may switch to new pesticides that are not currently
on any monitoring lists

* LCMS methods can be easily adapted

* LCMS performance was very robust and sensitive
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Shimadzu does not support or promote the use of its products or
services in connection with illegal use, cultivation or trade of
cannabis products. Shimadzu products are intended to be used for
research use only purposes or state approved medical research.
Shimadzu is not condoning the use of recreational nor medical
marijuana, we are merely providing a market summary of the
cannabis testing industry.



