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Overview

1. NMI Services supporting the Food Sector

2. CCQM activities for the Food Sector (CCQM Strategy 2021-2030)

3. BIPM Headquarters’ activities supporting the CCQM Strategy
a) Comparisons of calibration CRMs
b) Mycotoxins, Vetinary Drugs, Pesticides CBKT
c) eLearning and qNMR Summer School

4. CCQM Task Group on Food Measurement



NMI Measurements Services supporting the Food Sector

Metrology Tools to support accurate, traceable, validated measurement results

+ Proficiency Testing Schemes and sample value assignment

+ Validated Method
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CCQM: Support for the Food Analysis Sector (2021-2030)



Inorganic Measurements in Food (CCQM-IAWG)

Toxic and essential elements in bovine liver (CCQM-K145)

Nickel

Elements in Rice Flour (CCQM-K158)

CODEX sets maximum levels of metallic contaminants in seafood to protect public health

• Cadmium 2 mg/kg in bivalve molluscs and cephalopods

• Lead 0.3 mg/kg in fish
• Mercury 1.2 mg/kg in fish 
• Arsenic 0.1 mg/kg in fish

Arsenic in Seafood (CCQM-P215)

Rice is consumed as the 
main foodstuff for about 
half of the world’s 
population

Maximum levels of metallic contaminants in food 



Isotope Ratio Measurements in Food (CCQM-IRWG)

Food Authenticity



Measurements of GMOs (CCQM-NAWG)

Identification/Quantification of 
presence of GMO food products 
– in support of  regulatory environment across 

the world



Organic Measurements in Food (CCQM-OAWG)

Maximum levels of organic contaminants in food 



Organic Measurements in Food (CCQM-OAWG)
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BIPM Headquarters’ support for CCQM Food Activities
Comparisons Knowledge TransferLiaison /Coordination

CCQM Task Group on Food 
Measurement (2023)
Specific activities to be undertaken by the 
Task Group:

To develop a document describing the 

CCQM strategy and work programme of 

2021-2030 within the field of food safety

Contaminants in Food:

o Toxins
o Drugs
o Pesticides

Calibrants:
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Mycotoxins prioritized based on RMO needs

Food and Agriculture Organisation (FAO) estimates in Asia and Africa, 
8–18 % of cereals are lost during postharvest handling and storage, the 
majority due to fungal growth and contamination with mycotoxins.

AFRIMETS has identified the regional need for certified 
reference materials to support its mycotoxin in food analysis 
requirements.

Mycotoxins
57%

Pesticide residues
17%

Poor controls (temperature)
5%

Heavy metals
4%

Unauthorised food 
additives

4%

Pathogenic microorganisms
3%

Organoleptic properties
3%

Parasitic Infestation
3% Composition

3% Adulteration
1%

South African Alerts/ notifications/border rejections from EU 01/01/2010 -
01/03/2014 received from the European Commission Rapid Alert System for 

food and feed (RASFF)

Developing Economy Needs Expressed by AFRIMETS (2014)



BIPM CBKT: Mycotoxin Metrology (started 2016)

The CBKT project is designed 
to allow the BIPM and 
National Metrology Institutes 
(NMIs) to work together to:

• enable NMIs to characterize 
selected pure mycotoxin 
materials, provide mycotoxin 
calibrants and matrix 
reference material and 
proficiency test materials to 
support mycotoxin testing 
laboratories within their 
countries.
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Mycotoxin Primary Reference Materials and Calibrators

AfB1 in solvent, 

SI-Unit:  nmol/L

AfB1 Stock Solution CRM 

in nmol/L

(High Concentration)

AfB1 Calibration Solution 

CRM in nmol/L

(User level Concentration)

Weighing procedure Reference 

measurement procedure

Definition of the measurand

Reference

measurement procedure

Primary Calibrator

AfB1 (Pure Material) CRM

in mg/g

qNMR or Mass Balance 

methods* for certification of

mass fraction of AfB1 in 

material,  mg/g

Higher Metrological Order Services

Primary Reference 

Material (PRM)

Reference 

measurement procedure
*CCQM-K55 series of 

comparisons demonstrate 

NMI capabilities for these 

methods

Certified Reference 

Material 

Weighing procedure

Operated in Compliance with ISO 17025

Operated in Compliance with ISO 17025

Operated in Compliance with ISO 17025
Produced in Compliance with ISO 17034

Produced in Compliance with ISO 17034
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Purity evaluation guidelines for Mycotoxin Pure CRMs

Internal standards for 
qNMR (NMIJ-BIPM)



Onsite/online Knowledge Transfer by BIPM

Training Secondments at the BIPM 
TS4: Calibration Solution 

Preparation and Value Assignment
12 week Training Secondment

PTB support for 4 
visiting scientists

Online course offered to 
over 100 participants



Demonstration of Measurement Capabilities



Outputs: Accurate Calibrants for Food Safety testing

Locally 
accessible 
standards



Extension to Drug Residue Standards (2020)

Institutes Summary of response

NMISA Antibiotics in poultry: TETRACYCLINES



Extension to Pesticide Standards (2020)

• Glyphosate – highly regulated use in EU, concern for human 
and animal health, particularly impact on bee population

• Endosulfan – global ban since 2012 for acute toxicity, 
persistent in the environment and role as an endocrine 
system disruptor 

• Dimethoate – neurotoxic, banned in EU 2019, recently (Sep 
23) banned in Australia

In collaboration 

with NIM (China)

CBKT Pesticide 
project 

includes:
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qNMR eLearning and Summer School (2024)

• qNMR online 

eLearning course in 

development

• Pure Organic 

Standard Value 

Assignment

• Onsite practical 

summer school 
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CCQM Task Group on Food Measurement

• To develop a document describing the CCQM strategy and work programme of 2021-2030 within the field 

of food safety and measurement, as well as activities in the RMOs and in capacity building and knowledge 

transfer, based on the published CCQM 2021-2030 strategy, that can be used as publicly accessible 

reference to describe how the international metrology community is planning to meet measurement needs 

related to food and food safety;

• To identify gaps in measurements needs related to food and food safety not yet identified in the CCQM 

2021-2030 strategy, and propose how the strategy could be updated to address these;

• To identify unmet stakeholder engagement opportunities and how these could be exploited to promote the 

benefits of metrology and NMI services or used to identify new measurement needs;

• To liaise with other CCs and identify measurements related to food and food safety covered by activities in 

these communities that could be incorporated into broader document covering food measurements issues 

and needs including those outside chemical and biological measurements.

Being established in 2023, with draft tasks:



Thank you for your attention

Robert Wielgosz, 
International Bureau of Weights and Measures (BIPM)
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