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Introduction
Since there are no federal regulations for 
pesticide analysis in cannabis, individual 
states define and regulate the use of 
pesticides for the production of cannabis 
intended for both medicinal and/or 

recreational purposes. Currently each state has developed its own regulations 
outlining the list of pesticides to monitor and the maximum residue limits or 
acceptable limits for each pesticide. Among these states, Oregon, California and 
Arizona have set acceptable levels for 59, 66 and 56 pesticides, respectively, in 
cannabis (1-3). Recently, Florida imposed a requirement to test for 67 pesticide 
residues in cannabis products. Florida’s list expanded on the California list of 
66 by adding one more pesticide, and lowered acceptable limits for a few of the 
pesticides relative to California’s limits. In addition to pesticide residues, Florida 
also requires cannabis products to be tested for 5 mycotoxins (4 aflatoxins and 
ochratoxin A) (4). Mycotoxin contamination can occur during the cultivation or 
storage of cannabis. Like pesticides, these mycotoxins are toxic and pose a 
serious health risk to consumers. As a result, testing for the levels of pesticide and 
mycotoxins in cannabis is important to ensure health of consumers and quality 
control in the State of Florida. 
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A number of methods described in literature for pesticide 
analysis in cannabis use time-consuming and costly sample 
preparation methods that include multiple sample clean up 
steps using QuEChERS with dSPE or SPE. This approach lends 
itself to poor sample preparation recoveries for some of the 
pesticides due to their affinity to the sorbents, and also requires 
the lab to use of both LC/MS/MS and GC/MS/MS instruments 
to complete the analysis of all of the pesticides (5-9). This 
approach is problematic for today’s busy compliance cannabis 
labs due to increased consumable costs, complexity, and 
slower turnaround time of analysis resulting from the multi-
step clean up, preparation and associated maintenance on two 
instruments. This application note outlines a new workflow with 
one instrument platform (LC/MS/MS) method that is ideal for 
simultaneous analysis of pesticide and mycotoxins residue in 
cannabis. This application note demonstrates the performance 
of a LC/MS/MS ESI and APCI method with a single solvent 
extraction step to meet Florida regulations for 67 pesticides and 
5 mycotoxins in complex cannabis flower matrix in place as of 
the date of this publication.

Experimental
Materials and Reagents

The PerkinElmer One Pesticide 420™ ISO17034 CRM Reagent Kit 
was used for preparation of pesticide and mycotoxins standards 
at different concentrations for collecting validation data with a 
LC/MS/MS method. To compensate for matrix effects observed 
in complex cannabis samples, 30 internal standards, all of which 
are included in the PerkinElmer kit, were used to improve method 
recovery and accuracy of quantitation.

Hardware/Software

Chromatographic separation was conducted on a PerkinElmer 
QSight® LC/MS/MS LX50 UHPLC system, while detection was 
achieved using a PerkinElmer QSight 420 MS/MS detector with a 
dual ionization ESI and APCI source, which operate independently 
with two separate inlets. All instrument control, data acquisition 
and data processing were performed using the Simplicity 3Q™ 
software platform.

Sample Preparation Method

Below is the step by step sample preparation procedure with 
10-fold dilution: 

• Take approximately 5 grams of cannabis flower as a 
representative of each sample batch and grind it finely using a 
grinder (e.g., OMNI Bead Ruptor 96).  

• Measure 1 gram of sample and place it into 50 mL  
centrifuge tube.

• Add 5 mL of LC/MS grade acetonitrile to the tube and cap it.

• Place the tube on multi-tube vortex mixer and allow it to vortex 
for 10 minutes.

• Centrifuge extract in tube for 10 minutes at 3000 rpm.

• Filter the solvent into a 5 mL glass amber vial using 0.22 
micron nylon syringe-filter and cap it.

• Label the bottle with the sample ID.

• Transfer 0.5 mL of extracted sample into a 2 mL HPLC vial 
and dilute it with 0.49 mL of LC/MS grade acetonitrile and mix 
it.  Spike 10 µL of internal standard solution from a PerkinElmer 
One Pesticide420™ ISO17034 CRM Reagent Kit.

LC Method and MS Source Conditions

The LC method and MS source parameters are shown in Table 1.

LC Conditions

LC Column PerkinElmer Quasar SPP Pesticides  
(4.6 × 100 mm, 2.7 µm)

Mobile Phase Gradient An 18 min. (this time includes both 
analysis time and column equilibration 
time) LC/MS/MS method with optimized 
gradient using an ESI source with polarity 
switching was used for separation and 
analysis of 61 out of 67 pesticides and 
5 mycotoxins residues at low levels in a 
cannabis matrix.  A fast 6 min. LC/MS/
MS method with short gradient, optimum 
mobile phase composition and an APCI 
source in negative ion mode was used for 
measurement of 3 out of 67 pesticides.  A 
fast 10 min. LC/MS/MS method with an 
ESI source in negative ion mode was used 
for analysis of the remaining 3 pesticides.

Column Oven Temperature 30 ºC

Auto sampler Temperature 20 ºC
Injection Volume 3.0 µL for the LC/MS/MS method using an 

ESI source with polarity switching.  10 µL 
for the LC/MS/MS method with an APCI 
source.  6.0 µL for the LC/MS/MS method 
using an ESI source in negative ion mode.

Table 1: LC & MS Method Conditions.

MS Source Conditions for ESI Source & APCI Source

ESI Voltage (Positive) +5500 V
ESI Voltage (Negative) -4200 V 
APCI Corona Discharge  -5 µA
Drying Gas 150 arbitrary units
Nebulizer Gas 350 arbitrary units
Source Temperature (ESI 
18 min. method)

290 ºC
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Results and Discussion
Detectability and Reproducibility

The LC/MS/MS method with dual ESI and APCI sources 
analyzes the 67 pesticides and 5 mycotoxins in cannabis flower 
as required by Florida regulations with three separate injections 
using the same instrument platform with a total run time of 34 
minutes. A diverter valve enables quick, automated switching 
of mobile phase eluent to the APCI source from the ESI source 
and vice versa to facilitate the fast analysis using this method 
without requiring the time consuming step of switching APCI and 
ESI ion sources in LC/MS/MS systems with a single source. A 18 
minute LC/MS/MS method with polarity switching analyzed 61 

MS Source Conditions for ESI Source & APCI Source

Source Temperature  
(ESI 18 min. method)

290 ºC

Source Temperature  
(APCI 6 min. method)

350 ºC

Source Temperature  
(ESI 10 min. method)

150 ºC

HSID Temperature  
(ESI 18 min. method)

200 ºC

HSID Temperature  
(APCI 6 min. method)

200 ºC

HSID Temperature  
(ESI 10 min. method)

150 ºC

Detection mode Time-managed MRM™

Table 1: LC & MS Method Conditions. Continued ... out of 67 pesticides and 5 mycotoxins. Three of the pesticides 
(captan, methyl parathion and pentachloronitrobenzene 
(PCNB) were measured with a 6 minute APCI source method. 
The remaining three pesticides (chlorfenapyr, chlordane and 
cyfluthrin) were measured using a 10 minute ESI source method 
in negative ion mode. Figure 1 shows MRM chromatograms 
with excellent signal to noise ratio for a representative set 
of challenging pesticides (MGK-264 and abamectin) and 
mycotoxins (Aflatoxin-B1 and Ochratoxin-A) spiked at low levels 
in a range of 5-25 ppb in the cannabis flower, respectively, using 
the 18 minute LC/MS/MS method with ESI source and polarity 
switching. For determining the limits of quantitation, cannabis 
extracts were fortified with different low levels of pesticides 
and mycotoxins.  Florida’s acceptable limits, method limits of 
detection (LODs), method limits of quantification (LOQs), ratio 
of acceptable limit to method LOQ, and ratio of acceptable 
limit to method LOD for each of the pesticides and mycotoxins 
in cannabis flower are summarized in Tables 2 and 3. The 
LOQs were determined by measuring the signal to noise ratio 
for cannabis flower matrix spiked standards. The LOQ is the 
lowest concentration for spiked cannabis matrix at which S/N 
= 10 or higher is measured for quantifier ion. The LODs were 
estimated by dividing the LOQ by a factor of 3.3, since LOD 
and LOQ are estimated based on S/N of 3 and 10, respectively. 
Florida regulations require chemical methods to achieve LOQ 
and LOD for target analytes of at least one-half and one-tenth 
of the acceptable limit, respectively. As demonstrated in Tables 
2 and 3, the ratio of acceptable limits to LOQ and LOD for each 
analyte was higher than 2 and 10, respectively, meeting Florida 
regulations for all of 67 pesticides and 5 mycotoxins.

Figure 1: MRM chromatograms of a representative set of pesticides and mycotoxins: (a) MGK-264, (b) abamectin, (c) ochratoxin-A, and (d) aflatoxin-B1, spiked at level of 5, 25, 5 
and 5 ppb, respectively, in a cannabis flower matrix using the 18 minute LC/MS/MS method with an ESI source.
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Pesticide Acceptable Limit/
ppb LOQ/ppb Acceptable Limit/

LOQ LOD/ppb Acceptable Limit/
LOD

Abamectin 100 25 4 7.5 13.3
Acephate 100 10 10 3.0 33.3
Acequinocyl 100 5 20 1.5 66.6
Acetamiprid 100 5 20 1.5 66.6
Aldicarb 100 5 20 1.5 66.6
Azoxystrobin 100 5 20 1.5 66.6
Bifenazate 100 5 20 1.5 66.6
Bifenthrin 100 5 20 1.5 66.6
Boscalid 100 5 20 1.5 66.6
Captan† 700 50 14 15.0 46.6
Carbaryl 500 5 100 1.5 333.0
Carbofuran 100 10 10 3.0 33.3
Chlorantraniliprole 1000 5 200 1.5 666.0
Chlordane* 100 25 4 7.5 13.3
Chlorfenpyr* 100 5 20 1.5 66.6
Chlormequat chloride 1000 10 100 3 333.3
Chlorpyrifos 100 10 10 3.0 33.3
Clofentezine 200 5 40 1.5 133.2
Coumaphos 100 5 20 1.5 66.6
Cyfluthrin* 500 100 5 30.0 16.7
Cypermethrin 500 50 10 15.0 33.3
Daminozide 100 10 10 3.0 33.3
Dimethomorph 200 5 40 1.5 133.2
DDVP (Dichlorvos) 100 10 10 3.0 33.3
Diazinon 100 10 10 3.0 33.3
Dimethoate 100 10 10 3.0 33.3
Ethoprophos 100 10 10 3.0 33.3
Etofenprox 100 5 20 1.5 66.6
Etoxazole 100 5 20 1.5 66.6
Fenoxycarb 100 5 20 1.5 66.6
Fenpyroximate 100 5 20 1.5 66.6
Fenhexamid 100 5 20 1.5 66.6
Fipronil 100 10 10 3.0 33.3
Flonicamid 100 5 20 1.5 66.6
Fludioxonil 100 10 10 3.0 33.3
Hexythiazox 100 5 20 1.5 66.6
Imazalil 100 10 10 3.0 33.3
Imidacloprid 400 5 80 1.5 266.4
Kresoxim‐methyl 100 10 10 3.0 33.3

Table 2: This table lists the pesticides and their acceptable limits for cannabis flower currently required by the Florida state regulations.  It also shows method LOQ, ratio of 
acceptable limit to LOQ, method LOD and ratio of acceptable limit to LOD for each pesticide in cannabis flower using an LC/MS/MS method with ESI and APCI sources. Note: 
The pesticides analyzed using the 10 minute LC/MS/MS method with an ESI source are indicated using an asterisk (*).  The pesticides analyzed using an LC/MS/MS with an 
APCI source are indicated by a dagger (†). The rest of compounds that are not marked with either an asterisk or a dagger were determined using the 18 minute LC/MS/MS 
method with an ESI source.



5www.perkinelmer.com

LC/MS/MS Analytical Method for Pesticide Residue in Cannabis Flower as Defined by Florida Testing Requirements…

Pesticide Acceptable Limit/
ppb LOQ/ppb Acceptable Limit/

LOQ LOD/ppb Acceptable Limit/
LOD

Malathion 200 5 40 1.5 133.2
Metalaxyl 100 5 20 1.5 66.6
Methiocarb 100 5 20 1.5 66.6
Methomyl 100 10 10 3.0 33.3
Methyl parathion† 100 10 10 3.0 33.3
Mevinphos 100 5 20 1.5 66.6
Myclobutanil 100 5 20 1.5 66.6
Naled 250 5 50 1.5 166.5
Oxamyl 100 5 20 1.5 66.6
Paclobutrazol 100 5 20 1.5 66.6
PCNB† 150 10 15 3.0 50
Permethrins 100 25 4 7.5 13.3
Phosmet 100 5 20 1.5 66.6
Piperonyl Butoxide 3000 5 600 1.5 2000
Prallethrin 100 10 10 3.0 33.3
Propiconazole 100 10 10 3.0 33.3
Propoxur 100 5 20 1.5 66.6
Pyrethrins 500 10 50 3.0 166.5
Pyridaben 200 5 40 1.5 133.2
Spinetoram 200 10 20 3.0 66.6
Spinosad 100 10 10 3.0 33.3
Spiromesifen 100 10 10 3.0 33.3
Spirotetramat 100 5 20 1.5 66.6
Spiroxamine 100 5 20 1.5 66.6
Tebuconazole 100 5 20 1.5 66.6
Thiacloprid 100 5 20 1.5 66.6
Thiamethoxam 500 5 100 1.5 333.0
Trifloxystrobin 100 5 20 1.5 66.6

Table 2: Continued ...

Table 3: This table lists the mycotoxins and their acceptable limits for cannabis flower as currently required by Florida state regulations.  It also shows method LOQ, ratio of 
acceptable limit to LOQ, method LOD and ratio of acceptable limit to LOD for each mycotoxin in cannabis flower using the 18 minute LC/MS/MS method with an ESI source. 

Mycotoxin Acceptable Limit/
ppb LOQ/ppb Acceptable Limit/

LOQ LOD/ppb Acceptable Limit/
LOD

Ochratoxin A 20 5 4 1.5 13.3
Aflatoxin B1 20 1 20 0.3 66.6
Aflatoxin B2 20 2.5 8 0.75 26.6
Aflatoxin G1 20 1 20 0.3 66.6
Aflatoxin G2 20 2.5 8 0.75 26.6
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Analysis of Non-Polar Pesticides Using an LC/MS/MS with an 
APCI Source

Some of the pesticides (methyl parathion, captan and PCNB) in 
cannabis regulated by Florida are traditionally analyzed using 
a GC/MS/MS with an electron impact ionization source, since 
these pesticides have low proton affinity, which results in either 
low or no signal with the ESI source in positive ion mode. To 
achieve the required sensitivity for these three pesticides, the 
selected MRMs were optimized with an APCI source. Figure 
2 shows MRM chromatograms for three pesticides (methyl 
parathion, captan and PCNB) analyzed in a range of 10-50 ppb 
in the cannabis flower using a LC/MS/MS method with an APCI 
source. LOQ for these analytes in cannabis flower was in the 
range of 10-50 ppb, consistent with Florida regulations.

Figure 2: MRM chromatograms of non-polar pesticides: (a) methyl parathion, (b) 
PCNB and (c) captan, spiked at a level of 10, 10 and 50 ppb, respectively, in a 
cannabis flower matrix using the LC/MS/MS method with an APCI source.

(a) 
S/N = 27

(b) 
S/N = 18

(c) 
S/N = 20

Evaluation of a Novel LC/MS/MS Method with the ESI Source 
in Negative Ion Mode for Non-Polar Pesticides

In the past, we utilized a LC/MS/MS method with either an APCI 
source in negative ion mode or an ESI source in positive ion 
mode for analysis of non-polar compounds such as chlordane, 
chlorfenapyr, cyfluthrin and others (10-11). In order to meet 
Florida’s stringent requirements of LOD and LOQ of one-tenth 
and one-half of the acceptable limit in cannabis for these 
pesticides, we developed a novel LC/MS/MS method with an 
ESI source in negative ion mode and optimum mobile phase 
composition. Figure 3 shows low detection limits for some of 
the pesticides (chlorfenapyr, cyfluthrin and chlordane) analyzed 
in low range of 5-100 ppb in the cannabis flower using this novel 
LC/MS/MS method.

(a) 
S/N = 20

(b) 
S/N = 20

(c) 
S/N = 25

Figure 3: MRM chromatograms of non-polar pesticides: (a) chlorfenapyr, (b) chlordane 
and (c) cyfluthrin, spiked at level of 10, 25 and 250 ppb, respectively, in a cannabis flower 
matrix using the 10 minute LC/MS/MS method with an ESI source in negative ion mode.
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Analysis of Pesticides in a Cannabis Matrix Using Two 
Different Modes of Ionization

Apart from monitoring two transitions for unambiguous 
identification of all of the pesticides in a cannabis matrix, we 
were able to measure some of the more challenging pesticides in 
a cannabis matrix with two different LC/MS/MS methods using 
different forms of ionization with either ESI or APCI sources 
to increase our confidence in measuring these pesticides in 
a challenging cannabis matrix with another complementary 
method. For example, a number of pesticides, such as chlordane, 
chlorfenapyr, fipronil, fludoxinil, acequinocyl, captan, methyl 
parathion and abamectin, were measured with both ESI and 
APCI sources. Figure 4 shows the response for acequinocyl 
spiked at a level of 10 ppb in a cannabis matrix using both ESI 
and APCI ion sources. In this case, the APCI source method 
could qualify as an orthogonal method for confirmation of 
acequinocyl in cannabis samples. Although the ESI source is 
slightly more sensitive for analysis of acequinocyl in some of 
strains of cannabis flower matrix, we observed that the APCI 
source is a better option for analysis of this pesticide in some other 
strains of cannabis flower matrix and cannabis concentrates 
which show higher matrix interference and ion suppression for 
this compound with an ESI source in comparison to an APCI 
source. Two of the pesticides, cyfluthrin and cypermethrin, were 
measured with two different ESI source methods by ionizing 
them differently in positive and negative ion mode.

Figure 4: MRM chromatograms of acequinocyl spiked at a level of 10 ppb in a 
cannabis flower matrix using the LC/MS/MS method with an ESI source (a) and an 
APCI source (b).

(a) 
S/N = 20

(b) 
S/N = 14

Sample Preparation Extraction Efficiency

Different groups have developed complex sample preparation 
methods using either solvent extraction or QuEChERS extraction 
followed by SPE (solid phase extraction) or d-SPE with different 
sorbents (5-8). A number of analytes such as daminozide, 
imazalil, spirotetramat, pyridaben and few others showed poor 
recoveries with such intricate, expensive and time consuming 
sample preparation methods. Recently, another group developed 
a solvent extraction method followed by an evaporation step 
to carry out solvent exchange with initial LC mobile phase 
for extraction of pesticides from a hemp matrix. The extra 
evaporation step in this sample preparation method resulted 
in low recoveries for some of pesticides such as abamectin, 
fenpyroximate and others due to their precipitation (9). Due 
to low recoveries of some of pesticides with time consuming, 
expensive, and difficult sample preparation methods such as 
QuEChERS, solvent extraction with evaporation, d-SPE and SPE 
to extract pesticides and mycotoxins from cannabis matrix, 
we used a simple acetonitrile based solvent extraction method 
for extraction to get good recovery with high throughput. The 
fortified cannabis flower samples were used to determine 
pesticides and mycotoxin extraction efficiency. The cannabis 
flower samples were tested to confirm the absence of pesticides 
before they were spiked. Five cannabis flower samples were 
spiked at 2 levels (low and high) of the 67 pesticides (100 
and 1000 ppb) and 5 mycotoxins (10 and 100 ppb) standard.  
The extraction efficiency of all of the 67 pesticides and five 
mycotoxins at two different levels were within an acceptable 
range of 80-120% with RSD less than 20% for five cannabis 
flower samples. The sample extraction efficiency was calculated 
by taking the ratio of signal of analyte in pre-spiked to post-
spiked extract and multiplying this number by 100.

Sample Preparation Extraction Efficiency (%)  = 
Signal in prespiked Extract * 100

Signal in postspiked Extract

Internal Standards to Compensate for Sample Matrix Effects 
and Improve Overall Recovery or Accuracy

A cannabis flower matrix can cause severe matrix effects such 
as ion suppression or enhancement for a number of pesticides 
and mycotoxins. The ion suppression/enhancement effects 
were determined by checking signal for spiked pesticides and 
mycotoxins at a fixed concentration in a cannabis flower matrix 
and solvent standard. The calculation was performed by taking 
the difference between the signal of the analyte in the post 
spiked cannabis flower extract and clean solvent, and dividing 
it by the signal in clean solvent.  Among the 66 analytes (61 
pesticides and 5 mycotoxins) measured with the ESI source, 
most analytes showed signal suppression effects. Since a 
cannabis flower matrix is very hydrophobic, significant matrix ion 
suppression effects of < -20% were  observed mainly at higher 
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elution time for analytes. For those analytes measured with the 
APCI source, ion suppression effects greater than 20 % were 
only observed for 1 out of 3 analytes. For the three analytes 
measured with new method using an ESI source in negative 
ion mode, ion suppression effects greater than 20 % were 
observed for all three analytes. A solution containing 30 internal 
standards from a PerkinElmer One Pesticide420TM ISO17034 
CRM Reagent kit was spiked in both solvent standards used for 
generation of calibration curves for quantitation and cannabis 
samples to improve the accuracy of quantitative analysis 
by compensating for the matrix ion suppression effects and 
correcting for any inaccuracies in sample injection in LC. The 
overall recovery (accuracy) of the LC/MS/MS method takes into 
account both the recovery from sample preparation as well as 
ion suppression effects and is given by following equation.

Overall Recovery (%)  = 
Measured Concentration

Spiked Concentration
* 100

Figure 5 shows a comparison of the overall recoveries of 61 
pesticides and 5 mycotoxins analyzed using an ESI source with 
and without an internal standard.  The data illustrates that the 
addition of internal standards resulted in overall recovery in 
range of 80-120% for 61 pesticides and 5 mycotoxins with an ESI 
source. Finally, the overall recoveries in a range of 80-120% with 
RSD less than 20% were achieved for all 67 pesticides (at a level 
of 1000 ppb) and all 5 mycotoxins (at a level of 100 ppb) with the 
addition of 30 internal standards to a cannabis flower matrix for 
the LC/MS/MS methods with ESI and APCI sources

Figure 5: The overall recovery (accuracy) % for analysis of 66 analytes (61 pesticides 
and 5 mycotoxins) calculated with and without using an internal standard for the 18 
minute LC/MS/MS method with an ESI source.

Figure 6: (a) Overlay of the response of a blank cannabis matrix (Red) and 
spiromesifen (Green) spiked at a level of 10 ppb in cannabis flower matrix with 
MRM transition showing matrix interference, and (b) overlay of the response of a 
blank cannabis matrix (Red) and spiromesifen (Green) spiked at level of 10 ppb in 
a cannabis flower matrix with MRM transition showing minimized matrix interference.

(a)
Spiromefisen

(b)
Spiromefisen

LC/MS/MS Method with Optimum MRM Transitions to 
Minimize Matrix Interference for Challenging Analytes in 
Cannabis Matrices

Cannabis is a complex plant and is comprised of more than 500 
different compounds, including phytocannabinoids and terpenes 
(12). Some of its constituents like cannabinoids, terpenes and 

others can get co-extracted with trace levels of pesticides and 
can cause matrix interference if they have the same retention 
time and MRM transition as pesticide. To improve the selectivity 
of pesticides analysis in cannabis flower, it is necessary to have 
multiple transitions for certain compounds in order to find a 
transition that does not have matrix interference. For example, 
Figure 6a shows an overlay for a spiromesifen response in a 
blank cannabis matrix and a cannabis matrix spiked with 10 
ppb of spiromesifen using MRM transition displaying matrix 
interference from a compound isobaric to this pesticide in 
cannabis. Therefore, as shown in Figure 6b, another MRM 
transition was determined to reduce matrix interference. 

Conclusions

This application note describes an LC/MS/MS methodology 
with dual ESI and APCI sources for analysis of the pesticides 
and mycotoxins residues regulated by Florida in cannabis 
samples. The method LOD and LOQ for each analyte meets 
Florida’s stringent requirements in place as of the date of this 
publication, of at least one-tenth and one-half of the acceptable 
limit, respectively, in a cannabis flower matrix. The sample 
preparation method obtained good extraction recovery for all 
of pesticides and mycotoxins. A number of internal standards 
were added to the cannabis matrix to get overall recovery in 
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the range of 80-120%, improving the accuracy of quantitation 
by compensating for ion suppression effects. The LC/MS/
MS method was optimized to reduce matrix interference for a 
number of pesticides from a cannabis flower matrix.

Highlights of this Application

• Analysis of all of pesticides and mycotoxins currently 
regulated by Florida in cannabis using an LC/MS/MS with ESI 
and APCI sources. 

• A method that fulfills Florida’s current strict requirement that 
LOD and LOQ for each analyte should be at least one-tenth 
and one-half of the acceptable limit, respectively, in a  
cannabis matrix.

• Reduces time for procurement and preparation of pesticides, 
mycotoxins and internal standards using a PerkinElmer One 
Pesticide420TM ISO17034 CRM Reagent kit.

• The internal standards (available from a PerkinElmer One 
Pesticide420TM ISO17034 CRM Reagent kit) are added to 
compensate for ion suppression effects to improve overall 
recovery and accuracy of quantitation.

• Optimized MS and LC method to minimize matrix interference 
from a complex cannabis flower matrix.

• Dual source, ESI/APCI, removes the need for two instrument 
platforms in a lab.
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