
 

 

CANA-1 
Certified Reference Material of Canadine 

The following tables show those constituents for which certified and information values have been 
established for this canadine purity certified reference material (CRM). 

The certified value shows the purity of canadine. Certified values are based on results from data 
generated at NRC using quantitative proton nuclear magnetic resonance spectroscopy (1H-qNMR) and 
chemical specifications. The expanded uncertainty (UCRM) in the certified value is equal to U = kuc 
where uc is the combined standard uncertainty calculated according to the JCGM Guide [1] and k is the 
coverage factor. A coverage factor of two (2) was applied for all elements. It is intended that UCRM 
accounts for every aspect that reasonably contributes to the uncertainty of the measurement. 

 

Table 1: Certified quantity value for CANA-1 
 

Substance Molecular formula Mass fraction, 
g/g 

canadine (a) C20H21NO4 0.9936 ± 0.0059 
 

 

  

Canadine 
CAS registry number: 522-97-4 
Molecular formula: C20H21NO4 
Molar mass: 339.38 g/mol 
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Table 2: Information values for impurities in CANA-1 
 

Substance Molecular formula Mass fraction, 
g/g 

berberine chloride (b) C20H18NO4Cl 0.000 20 
tetrahydropalmatine (b,c) C21H25NO4 0.000 37 
tetrahydrojatrorrhizine (a,b,c) C20H23NO4 0.0024 
methanol (a) CH3OH 0.0014 
methylene chloride (a) CH2Cl2 0.0011 

 

All alkaloids are identified here using their common names. The corresponding Chemical Abstract 
Services (CAS) Registry Numbers are as follows: canadine (tetrahydroberberine, CAS 522-97-4), 
berberine chloride (CAS 633-65-8), tetrahydropalmatine (CAS 2934-97-6), and tetrahydrojatrorrhizine 
(CAS 6018-39-9). 

Coding 

The coding refers to the instrumental method of analyte determination. 

 a Proton nuclear magnetic resonance spectroscopy (1H-NMR) 
 b Liquid chromatography mass spectrometry (LC-MS) 
 c Liquid chromatography UV-Vis spectroscopy (LC-UV) 

Certified values 

Certified values are considered to be those for which NRC has the highest confidence in accuracy and 
that all known and suspected sources of bias have been taken into account and are reflected in the 
stated expanded uncertainties (Table 1). 

Information values 

Information values are those for which insufficient data are available to provide any estimate of 
uncertainty (Table 2). 

Intended use 

This reference material is primarily intended for use in the calibration of procedures and the 
development of methods for the determination of canadine. A minimum sample mass of 25 mg is 
recommended. 

Storage and sampling 

It is recommended that the material be stored in a cool, clean location. Ampoules may be stored at 
room temperature for short-term only. Long-term storage is recommended at –20oC temperature. 

Preparation of material 

Canadine was synthesized at NRC from the commercial berberine and then re-purified by multi-
crystallization [2]. The alkaloid crystal material was ground to pass 80 mesh, then was dried under 
vacuum. 
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Stability 

The stability of canadine was tested using a two-week isochronous stability test at +37oC temperature 
with reference to samples held at –80oC. The corresponding short-term stability uncertainty 
components are thus included in the uncertainty budget. 

Homogeneity 

The material is deemed to be homogeneous. The material was tested for homogeneity at NRC using 1H-
NMR. Results from sub-samples (25 mg) were evaluated using the DerSimonian-Laird random effects 
model and included in the calculation of the certified values [3]. 

Uncertainty 

Included in the combined uncertainty estimate (uc) are uncertainties in the batch characterization 
(uchar), uncertainties related to possible between-bottle variation (uhom), and uncertainties related to 
short-term stability (ustability). Expressed as standard uncertainties, these components are listed in Table 
3. 

 

Table 3: Uncertainty Components for CANA-1 
 

Substance uc, 
g/g 

uchar, 
g/g 

uhom, 
g/g 

ustability, 
g/g 

canadine 0.0030 0.0008 0.0016 0.0024 
 

Metrological traceability 

Results presented in this certificate are traceable to the SI through gravimetrically prepared standards 
established purity (high-purity benzoic acid, SRM 350b, obtained from NIST) and international 
measurement intercomparisons. As such, they serve as suitable reference materials for laboratory 
quality assurance programs, as outlined in ISO/IEC 17025. 

Quality management (ISO/IEC 17025, ISO Guide 34) 

This material was produced in compliance with the documented NRC MSS Quality System, which 
conforms to the requirements of ISO/IEC 17025 and ISO Guide 34. 

The Quality Management System supporting NRC calibration and measurement capabilities, as listed 
in the Bureau International des Poids et Mesures (BIPM) key comparison database (kcdb.bipm.org), 
has been reviewed and approved under the authority of the Inter-American Metrology System (SIM) 
and found to be in compliance with the expectations of the Comité International des Poids et Mesures 
(CIPM) Mutual Recognition Arrangement. The SIM certificate of approval is available upon request. 

Updates 

Users should ensure that the certificate they have is current. Our website at www.nrc.gc.ca/crm will 
contain any new information. 

  

 

 

http://kcdb.bipm.org/
http://www.nrc.gc.ca/crm
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This Certificate is only valid if the corresponding product was obtained directly from NRC or one 
of our qualified vendors. 
 
Comments, information and inquiries should be addressed to: 
National Research Council Canada 
Measurement Science and Standards 
1200 Montreal Road, Building M-12 
Ottawa, Ontario K1A 0R6 
 
Telephone: 613-993-2359 
Fax: 613-993-2451 
Email: CRM-MRCOrganic-Organiques@nrc-cnrc.gc.ca 
 

Également disponible en français sur demande. 
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