
 

 

EUROPEAN COMMISSION 
 
JOINT RESEARCH CENTRE 
 
Inst i tute for Reference Mater ials and Measurements 

 
 
 

 
 

CERTIFIED REFERENCE MATERIAL 
BCR® – 121 

 
CERTIFICATE OF ANALYSIS 

 

WHOLEMEAL FLOUR 

Mass fraction (dry matter) 
Vitamin Certified value1) 

[mg/kg] 
Uncertainty 2)  

[mg/kg] 

Number of 
accepted 

sets of 
results p 

B1 (thiamin) 3)

B6 (total pyridoxine) 4)

Folate (total) 

4.63 
4.10 
0.50 

0.39 
1.02 
0.07 

14 
10 
15 

1)  This value is the unweighted mean of the means of p accepted sets of results obtained by different sample 
preparation procedures and analytical techniques. The values are traceable to the International System of Units 
(SI). 

2)  The uncertainty is taken as the half-width of the 95 % confidence interval of the mean defined in (1). 
3)   Expressed as thiamin chloride hydrochloride. 
4)   Expressed as pyridoxine hydrochloride. 

 
This certificate is valid for one year after purchase. 

Sales date:  

The minimum amount of sample to be used is 2.5 g for each vitamin. 
 
 
NOTE 
This material has been certified by BCR (Community Bureau of Reference, the former reference 
materials programme of the European Commission). The certificate has been revised under the 
responsibility of IRMM. 
 
 
Brussels, March 1998 
Last revision: August 2007 
 
 

Signed:  
 
Prof. Dr. Hendrik Emons 
Unit for Reference Materials 
EC-JRC-IRMM 
Retieseweg 111 
2440 Geel, Belgium 

All following pages are an integral part of the certificate. 
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DESCRIPTION OF THE SAMPLE 
BCR-121 is a wholemeal flour which is packaged into food-grade, heat-sealed, aluminium laminate 
sachets. Each sachet contains approximately 50 g of material. 

ANALYTICAL METHOD USED FOR CERTIFICATION 
- Normal & reverse phase HPLC with fluorimetric detection (vitamins B1

 & B6) 
- Microbiological assay using Lactobacillus Fermenti (ATCC 8014) & Lactobacillus viridescens 

 (ATCC 12706) (vitamin B1) 
- Microbiological assay using Saccharomyces calsbergensis or uvarum (ATCC 9080) 

 or Neurospora Sitophila (ATCC 9776) (vitamin B6). 
- Microbiological assay using Lactobacillus rhamnosus (ATCC 7469) (folate). 

A detailed description of the employed methods can be found in the certification report. 

PARTICIPANTS 
- Agricultural Research Centre of Finland, Jokioinen (FI) 
- Aspland & James, Chatteris (GB) 
- Bretby Analytical Consultants, Burton-upon-Trent (KI) 
- CERNIP, Institut Pasteur de Lyon (FR) 
- Departamento da Sanidad, Laboratoire Salud Publica Bizkaia, Bilbao (ES) 
- Department of Applied Chemistry & Microbiology, University of Helsinki (FI) 
- Department of Applied Nutrition & Food Chemistry, Lund (SE) 
- Department of Nutrition, University College, Cork (IE) 
- Division of Human Nutrition, University of Jena (DE) 
- F. Hoffmann La Roche Ltd., Basel (CH) 
- IGB Keuringsdienst van Waren, Maastricht (NL) 
- Institut für Chemie und Biologie (BFE), Stuttgart (DE) 
- Institut für Wirkstoffprüfung, Kiel (DE) 
- Institute of Food Research, Norwich (GB) 
- Laboratory of the Government Chemist, Teddington (GB) 
- National Food Administration, Uppsala (GB) 
- National Food Agency of Denmark, Soborg (DK) 
- Paediatrics & Child Health, University of Leeds (GB) 
- Pedigree Pet Foods, Melton Mowbray (GB) 
- Schweizerisches Vitaminstitut, Basel (CH) 
- TNO Nutrition & Food Research Institute, Zeist (NL) 
- Unilever Research Colworth Laboratory, Bedford (GB) 
- University College, Cork (IE) 
- University Louis Pasteur, Strassburg (FR) 

SAFETY INFORMATION 
The usual laboratory safety measures apply. 

INSTRUCTIONS FOR USE 
The material is intended to be used for calibration and for performance verification of an analytical method. 
 
1. Sachets should be allowed to equilibrate to room temperature before opening. Contents should be 

used on the day of opening only. 
2. Before removing a sample for analysis, the material in the sachet should be thoroughly mixed. The 

recommended sample sizes for all vitamins is 2.5 g. 
3. Methods used for the determination for vitamin B1 should include extraction with dilute acid with 

heating, followed by dephosphorylation with a suitable takadiastase enzyme, and determination 
using either a microbiological assay, direct fluorometry of thiochrome, or HPLC with fluorimetric 
detection (after pre- or post-column conversion to thiochrome). 

4. Methods used for the determination for vitamin B6 should include extraction with either dilute acid 
with heating, or trichloroacetic acid at ambient temperature, followed by dephosphorylation with 
suitable takadiastase & phosphatase enzymes, and determination using either a microbiological 
assay, or HPLC with fluorimetric detection. For microbiological procedures, an extraction time of 
> 4 h at 121 °C is required to give equivalent results to the HPLC procedures. 
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5. Methods used for the determination of total folate should include extraction using buffer and heating, 

deconjugation with a hog kidney deconjugase enzyme (or any other suitable deconjugase preparation 
such as human plasma or chicken pancreas), and determination using a microbiological assay. A 
media pH of 6.2 should be used for organism growth and a suitable antioxidant (such as ascorbic acid) 
added to the samples prior to extraction. 

6. The certified values are expressed on dry matter bases. The dry matter correction must be made on a 
separate sub-sample of the contents of the same sachet taken for vitamin analyses, and should be 
made in parallel to the latter (see Certification Report for details). 

7. The stated uncertainty applies when the reference material is used for calibration, or for verifying the 
validity of a calibration curve. When it is used to assess the performance of an analytical technique, the 
user may refer to the recommendations in the chapter "Instructions for Use" of the certification report. 

Additional material information for 5-methyltetrahydrofolate (5-MTHF) can be found in the certification 
report. 

STORAGE 
Each sachet should be stored unopened, and at temperatures not exceeding - 20 °C. However, the 
European Commission cannot be held responsible for changes that happen during storage of the 
material at the customer's premises, especially of opened samples. 

LEGAL NOTICE 
Neither IRMM, its subsidiaries, its contractors nor any person acting on their behalf. 
(a) make any warranty or representation, express or implied that the use of any information, material, 
apparatus, method or process disclosed in this document does not infringe any privately owned  intellectual 
property rights; 
or  
(b) assume any liability with respect to, or for damages resulting from, the use of any information, 
material, apparatus, method or process disclosed in this document save for loss or damage arising 
solely and directly from the negligence of IRMM or any of its subsidiaries. 

NOTE 

A technical report on the production of BCR-121 is available on the internet (http://www.irmm.jrc.be). A 
paper copy can be obtained from IRMM on request. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

European Commission – Joint Research Centre 
Institute for Reference Materials and Measurements (IRMM) 

Retieseweg 111, 2440  Geel (Belgium) 
Telephone: +32-(0)14-571.722 - Telefax: +32-(0)14-590.406 

http://www.irmm.jrc.be/
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