
 

 

 

Certificate of Analysis 

Certified Reference Material 

ANGII-1 

Peptide standard for angiotensin II, synthetic human 

ANGII-1 is a certified reference material (CRM) for the synthetic peptide angiotensin II 

(DRVYIHPF) and the trifluoroacetic acid (TFA) content. This material, distributed in 25 mg units, 

is intended for instrument calibration, method development, and validation for peptide hydrolysis 

experiments. Certified values for the mass fraction of angiotensin II and TFA has been 

established, as listed in Table 1. Information values for the mass fraction of water and related 

peptide impurities are provided in Tables 2 and 3. 

The certified values for ANGII-1 represent the mass fraction of angiotensin II and TFA and are 

based on results from data generated at the National Research Council Canada (NRC). For 

angiotensin II, internal standard quantitative proton nuclear magnetic resonance spectroscopy 

(1H-qNMR) and double isotope dilution liquid chromatography tandem mass spectrometry 

(LC-ID-MS/MS) were used for value assignment, following correction for related peptide impurities 

measured by liquid chromatography high resolution mass spectrometry (LC-HRMS) [1, 2]. The 

mass balance method was also used for angiotensin II value assignment. For TFA, internal 

standard quantitative fluorine nuclear magnetic resonance spectroscopy (19F-qNMR) was 

employed for value assignment. The expanded uncertainty (U) for all values is equal to U = kuc 

where uc is the combined standard uncertainty calculated according to the JCGM Guide [3] and 

k is the coverage factor of two (k = 2, 95 % confidence interval). It is intended that the U for the 

certified values accounts for every aspect that reasonably contributes to their uncertainties. 

 

Table 1: Certified values and expanded uncertainties (k = 2, 95 % CI) for ANGII-1 

Substance Molecular formula 
Mass fraction 

mg/g 

angiotensin II (a, b, c) C50H71N13O12 691 ± 9 

trifluoroacetic acid (d) CF3COOH 249 ± 6 
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angiotensin II             trifluoroacetic acid 

CAS registry number: 4474-91-3           CAS registry number: 76-05-1 

InChI Key: CZGUSIXMZVURDU-JZXHSEFVSA-N       InChI Key: DTQVDTLACAAQTR-UHFFFAOYSA-N 

Molecular formula: C50H71N13O12            Molecular formula: CF3COOH 

Molar mass: 1046.197 ± 0.050 g/mol           Molar mass: 114.023 ± 0.002 g/mol 

 

Table 2: Information value for ANGII-1 

Substance Molecular formula 
Mass fraction 

mg/g 

water (e) H2O 34 

Table 3: Related peptide impurity information values for ANGII-1 

Related peptide 

impurity (f) 
Molecular formula 

Mass fraction 

mg/g 

RVYIHPF C46H66N12O9 1.20 

DRVYVHPF  C49H69N13O12 
0.58† 

5.85‡ 

YIHPF C35H45N7O7 2.42 

DRRVYIHPF C56H83N17O13 0.02 

[isoD]RVYIHPF C50H69N13O11 0.09 

DRVYIHPAF C53H76N14O13 
0.34† 

0.01‡ 

DDRVYIHPF C54H76N14O15 0.11 

DRVYIHPI C45H73N13O12 
0.03† 

0.04‡ 

RIYIHPF C46H66N12O9 0.00 

DRIYIHPF C51H73N13O12 
0.03† 

0.12‡ 

[DRVYIHPF]ox (hydroxyl) C50H71N13O13 0.19 

[DRVYIHPF]ox (carbonyl) C50H69N13O13 0.08 

Note that peptide isomer pairs are indicated by † and ‡ in Table 3 based on their elution order in 

reversed-phase liquid chromatography (LC). 
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Coding 

The coding refers to the instrumental method used for value assignment. 

 a Quantitative proton nuclear magnetic resonance spectroscopy (1H-qNMR) 

 b Double isotope liquid chromatography tandem mass spectrometry (LC-ID-MS/MS) 

 c Mass balance approach 

 d Quantitative fluorine nuclear magnetic resonance spectroscopy (19F-qNMR) 

 e Karl Fischer titration (KF) 

 f Liquid chromatography high resolution mass spectrometry (LC-HRMS) 

Certified values 

Certified values are considered to be those for which the 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. Certified values are the best estimate of the true 

value and uncertainty (Table 1). 

Information values 

Information values are those for which insufficient data are available to provide a comprehensive 

estimate of uncertainty (Tables 2 and 3). 

Intended use 

Distributed in 25 mg units, this certified reference material is primarily intended for use in the 

calibration of procedures and the development of methods for the determination and quantification 

of angiotensin II and TFA, the calibration of mass spectrometers, and as a quality control for 

peptide hydrolysis experiments. 

Storage 

It is recommended that the material be stored in a controlled cold temperature environment such 

as a freezer at approximately ‒20 °C or below. 

Instructions for use 

Prior to opening, each bottle should be allowed to warm to room temperature. Once opened, the 

content should be thoroughly mixed. Ensure the bottle is tightly closed and stored properly after 

use. 

Preparation of material 

The synthetic human angiotensin II material was acquired from a commercial peptide supplier 

and was used as received. The material was bottled into 25 mg units in a controlled environment 

at 50 % relative humidity. 

Stability 

The transportation stability of ANGII-1 was carried out using an isochronous approach to simulate 

potential elevated temperatures experienced during shipping. Samples were stored for two weeks 

at +4 °C, +20 °C, and +37 °C and were then analysed in the same batch relative to samples 
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stored at a reference temperature of ‒20 °C. No measurable degradation was observed at the 

various temperatures during this period. 

The long-term stability of angiotensin II at ‒20 °C was assessed by 1H-qNMR after eight years. 

The long-term stability of TFA at ‒20 °C was assessed by 19F-qNMR after eight years. The results 

were compared to the certified value and no significant differences were observed over this 

period. Uncertainty components for transportation and long-term stability were thus considered 

negligible and set to zero. 

Homogeneity 

The material was tested for homogeneity at the NRC using 1H-qNMR. Results from a representative 

number of units across the fill series were evaluated using the Bayesian analysis of variance 

(ANOVA) [4] and an associated uncertainty component was assigned. 

Uncertainty 

Included in the combined uncertainty estimate (uc) are uncertainties in the batch characterization 

(uchar), uncertainties related to possible between-unit variation (uhom), and uncertainties related to 

stability (ustability). Expressed as standard uncertainties, these components are listed in Table 4. 

Table 4: Uncertainty components of the certified values for ANGII-1 

Substance 
Uk=2 

mg/g 
uc 

mg/g 
uchar 
mg/g 

uhom 
mg/g 

ustability 

mg/g 

angiotensin II 9 4.5 3.3 3.3 0.0 

trifluoroacetic acid 6 3.0 3.0 0.3 0.0 

Metrological traceability 

Results presented in this certificate are traceable to the SI through gravimetrically prepared 

standards of INMETRO MRC 8792.0001 maleic acid employed as an internal standard for 
1H-qNMR and through gravimetrically prepared standards of NMIJ CRM 4601-b 

3,5-bis(trifluoromethyl)benzoic acid employed as an internal standard for 19F-qNMR. As such, 

ANGII-1 serves as suitable reference material for laboratory quality assurance programs, as 

outlined in ISO/IEC 17025. 

Quality Management (ISO 17034, ISO/IEC 17025) 

This material was produced in compliance with the NRC Metrology Quality Management System, 

which conforms to the requirements of ISO 17034 and ISO/IEC 17025. The Metrology Quality 

Management System supporting the NRC Calibration and Measurement Capabilities, as listed in 

the Bureau international des poids et mesures (BIPM) Key Comparison Database 

(http://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 approval 

is available upon request. 

 

http://kcdb.bipm.org/
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Updates 

Users should ensure that the certificate they have is current. For updates, please refer to 

doi.org/10.4224/crm.2019.angii-1. 

References 

[1]  Melanson JE, Thibeault M-P, Stocks BB, Leek DM, McRae G, Meija J. Purity assignment for 

peptide certified reference materials by combining the qNMR and LC-MS/MS amino acid 

analysis results: application to angiotensin II. Anal Bioanal Chem (2018), 410 (26): 

6719-6731. https://doi.org/10.1007/s00216-018-1272-7. 

[2] Stocks BB, Thibeault M-P, Meija J, Melanson JE. Assessing MS-based quantitation 

strategies for low-level impurities in peptide reference materials: application to angiotensin II. 

Anal Bioanal Chem (2018), 410 (26): 6963-6972. https://doi.org/10.1007/s00216-018-1302-

5. 

[3] Evaluation of measurement data: Guide to the expression of uncertainty in measurement. 

JCGM 100:2008. https://doi.org/10.59161/JCGM100-2008E. 

[4] van der Veen AMH. Bayesian analysis of homogeneity studies in the production of reference 

materials. Accred Qual Assur (2017), 22 (6): 307–19. https://doi.org/10.1007/s00769-017-

1292-6. 

Cited by 

A list of scientific publications citing ANGII-1 can be found at doi.org/10.4224/crm.2019.angii-1. 

Authorship 

Jeremy E. Melanson, Marie-Pier Thibeault, Bradley B. Stocks, Donald M. Leek, Garnet McRae, 

Patricia Grinberg, Zoltan Mester and Juris Meija. 

Metrology, National Research Council Canada, 1200 Montreal Rd, Ottawa, Ontario, K1A 0R6, 

Canada. 

Citation 

Please cite this document as: 

Melanson JE, Thibeault MP, Stocks BB, Leek DM, McRae G, Grinberg P, Mester Z, Meija J, 

ANGII-1: Certified reference material of angiotensin II, Ottawa, National Research Council 

Canada, 2019, doi.org/10.4224/crm.2019.angii-1. 

 

 

 

 

 

 

https://doi.org/10.4224/crm.2019.angii-1
https://doi.org/10.1007/s00216-018-1272-7
https://doi.org/10.1007/s00216-018-1302-5
https://doi.org/10.1007/s00216-018-1302-5
https://doi.org/10.59161/JCGM100-2008E
https://doi.org/10.1007/s00769-017-1292-6
https://doi.org/10.1007/s00769-017-1292-6
https://doi.org/10.4224/crm.2019.angii-1
https://doi.org/10.4224/crm.2019.angii-1


NRC ANGII-1   6/6 
 

 

 

ANGII-1 

Date of issue: August 2019 

Date of expiry: August 2031 

 

Date of revision: May 2022 (certified and reference values updated (Table 1,2 & 4), date of expiry 

extended and editorial updates) 

Date of revision: August 2024 (certified and information values updated (Tables 1-4), date of 

expiry extended and editorial updates) 

 

 

 

 

 

 

 

 

 

 

Approved by:      

  Andreas Brinkmann, Ph.D. 

 Team Leader, Organic Chemical Metrology 

 NRC Metrology 

 

 

This Certificate is only valid if the corresponding material was obtained directly from the 

NRC or an Authorized Reseller. 

 

Comments, information and inquiries should be addressed to: 

National Research Council Canada 

Metrology  

1200 Montreal Road 

Ottawa, Ontario K1A 0R6 

 

Telephone: 613-993-2359 

Fax: 613-993-2451 

Email: CRM-MRCOrganic-Organiques@nrc-cnrc.gc.ca 
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