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Certified Reference Material 
Reference material Certificate 

 

Cannabis Pesticides – California Set 6 
  
Product no.: 36471 

Lot no.: BCCK5743 

Description of CRM: Pesticides Standard, 7 components in Acetonitrile 

Expiry date: Jun 2025 

Storage: Store at -20°C ± 5°C  

Density (certified) at 20°C: 783.5 kg m-3 ± 0.4 kg m-3 

Constituent 
Certified values at 20°C and ± Expanded 
uncertainties,  U = k .u (k = 2) [1][2] 

Bifenthrin 631 mg/kg ± 20 mg/kg 495 mg/l ± 15 mg/l 

Cypermethrin 635 mg/kg ± 15 mg/kg 497 mg/l ± 12 mg/l 

β-Cyfluthrin 630 mg/kg ± 17 mg/kg 494 mg/l ± 13 mg/l 

Captan 636 mg/kg ± 17 mg/kg 499 mg/l ± 13 mg/l 

Malathion 642 mg/kg ± 18 mg/kg 503 mg/l ± 15 mg/l 

Piperonylbutoxide 575 mg/kg ± 17 mg/kg 451 mg/l ± 14 mg/l 

Permethrin 632 mg/kg ± 18 mg/kg 495 mg/l ± 14 mg/l 

  
  

Metrological traceability: Traceable to NIST SRM. Details see “Certification process details”. [3] 

Measurement method: The certified value is established by weighing of well characterized starting 
materials in accordance with ISO/IEC 17025 [4] 

Intended use: Use this certified reference material (CRM) as a calibrant for pesticide testing in 
cannabis or any other appropriate matrix.  

Instructions for handling and 
correct use: 

Shake well and allow to warm to room temperature before opening the ampule. 
Open a new ampule for each measurement series. 

Health and safety information: Please refer to the Safety Data Sheet for detailed information about the nature 
of any hazard and appropriate precautions to be taken. 

Packaging: Amber glass ampule 

Accreditation: Sigma-Aldrich Production GmbH is accredited by the Swiss Accreditation Service 
SAS as reference material producer under no. SRMS 0001 in accordance with 
international standard ISO 17034[5]. 

Certificate issue date: June 20, 2023 

 

  

 

 

 

 

 

  

 
ISO 17034 
SRMS 0001 

Dr. P. Zell – Approving Officer H. Sprecher – CRM Operations                 
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homogenization 

 

Certification process details: 

To guarantee top reliability of the values for this TraceCERT® certified reference material, well-established 
procedures were followed. The values have to agree in the range of their uncertainties, but the value from the 
gravimetric preparation has been chosen as certified value: 
 

1. Gravimetric preparation using well-characterized materials is a practical realization of concentration 
units, through conversion of mass to amount of substance [6]. If the purity of the materials is 
demonstrated and if contamination and loss of material is strictly prevented this approach allows 
highest accuracy. The certified value of TraceCERT® reference materials is based on this approach and 
directly traceable to the SI unit kilogram. Therefore, comprehensively characterized materials are 
used. All balances are certified by DKD and calibrated with OIML Class E2 (up to 12 kg) and F2 (up to 
64 kg) weights. 

2. The starting material is measured against a certified reference material which is traceable to SRM® 
from NIST followed by gravimetric preparation using balances calibrated with SI-traceable weights. 
Consequently, the value calculated by this unbroken chain of comparisons is traceable to the reference 
to which the starting material is compared. Due to the nature of qNMR measurements, different 
analytes can be characterized using the same SRM® from NIST (see table „Details on starting material“ 
on page 3). 

3. The mix in its final packaged form is measured by different LC methods to underpin the gravimetric 
values. 

4. Density measurement is performed in accordance with ISO/IEC 17025[4] 
5. The certificate is designed in accordance with ISO Guide 31. [7] 

 
Homogeneity 
assessment: 

Due to the nature of the production process, a homogeneous solution derives. 
Nevertheless, homogeneity is assessed by LC measurements and a homogeneity 
contribution is included into the calculation of content uncertainty of this CRM. 

Stability 
assessment: 

 

A stability study is performed with samples which are stored at different temperatures. 
The material is tested by LC-MS after certain time intervals and a stability component 
included in the overall uncertainty. 
 
All sample and reference solutions are mixed with an internal standard solution 
according to “Guidelines for achieving high accuracy in IDMS” [8] to give matching signal 
ratios. When available isotopologues of the corresponding compound are used, for all 
other compounds closely related isotoplogues of the given mixture serve as internal 
standard. The mixtures are prepared gravimetrically. The analysis of the sample is 
bracketed by the reference and repeated several times to minimize instrumental 
variations. The repeatability is included in the combined measurement uncertainty. The 
set of compounds is analyzed by one LC-MS method. The method was optimized and 
validated for this set of compounds. 
 

Uncertainty evaluation: 

The uncertainty contributions are illustrated by the following cause-effect diagram:  

 

 

 

 

 

 

 

 

 

 
 

 
The combined standard uncertainty is calculated by combination of the standard uncertainties of the input 
estimates according to Eurachem/CITAC Guide “Quantifying Uncertainty in Analytical Measurement” and ISO 
17034. [2][5] Expanded uncertainty is then calculated to a confidence level of 95%, typically by multiplying with 
a coverage factor of k=2. 
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Instrument: Thermo Trace GC 1310/ TSQ 9000  
Column: Supelco SLB-5ms, 30 m x 0.25 mm, 0.25 µm (film thickness df) 
Inlet: split/splittless injector (split mode, temperature 250 °C) 
Carrier gas: helium 
Split flow:  25.0 mL/min 
Gas flow:  2.5 mL/min 
Purge flow:  10 mL/min 
Temperature:  

Temperature (°C) Rate (°C/min) Hold Time (min) 

150 0 2 

240 25 10 

300 25 2 

MS parameter:  
Transfer line: 300°C  
Ion source: EI (70 eV @ 250°C, SRM mode) 
Injection Vol. :  1 µL (dilution 1:10 in dichloromethane) 
 
 

Details on starting materials: 
 
 

# Compound CAS Number tR / min Method NIST SRM traceability 

1 Bifenthrin 99267-18-2 10.7 qNMR NIST PS1 (Benzoic Acid) 

2 Cypermethrin 52315-07-8 17.3-17.6 qNMR NIST PS1 (Benzoic Acid) 

3 β-Cyfluthrin 1820573-27-0 17.1-17.2 qNMR NIST PS1 (Benzoic Acid) 

4 Captan 133-06-2 7.1 qNMR NIST PS1 (Benzoic Acid) 

5 Malathion 121-75-5 6.3 qNMR NIST PS1 (Benzoic Acid) 

6 Piperonylbutoxide 51-03-6 
9.9 

qNMR 
NIST SRM 350b (Benzoic 
Acid) 

7 Permethrin 52645-53-1 15.2-15.8 qNMR NIST PS1 (Benzoic Acid) 
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Disclaimer: 

The purchaser must determine the suitability of this product for its particular use. Sigma-Aldrich Production GmbH 
makes no warranty of any kind, express or implied, other than its products meet all quality control standards set 
by Sigma-Aldrich Production GmbH. We do not guarantee that the product can be used for a special application.  

  
 
The vibrant M, Supelco, TraceCERT and Sigma-Aldrich are trademarks of Merck KGaA, Darmstadt, Germany or its affiliates.  
All other trademarks are the property of their respective owners.  
Detailed information on trademarks is available via publicly accessible resources.  
© 2018 Merck KGaA, Darmstadt, Germany and/or its affiliates. All Rights Reserved. 
  


