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Practical Application: Management of Lead (Pb) Exposure through Spices and Herbs
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❑Any substance not intentionally added to food or 
feed for food producing animals, which is 
present in such food or feed as a result of the 
production, manufacture, processing, 
preparation, treatment, packing, packaging, 
transport or holding of such food or feed, or as a 
result of environmental contamination.

❑The Codex definition of a contaminant implicitly 
includes naturally occurring mycotoxins and 
phycotoxins.

The Codex Alimentarius defines a contaminant as 
follows:  



Risk Management Strategies of Contaminants in Food

4

Indications that health 
hazards may be involved 
with consumption of food 
that is contaminated.

Estimation of Total Dietary 
Exposure to the 
contaminant or toxin from 
foods/food groups.

Identification of foods/food 
groups that contribute 
significantly to the total 
dietary exposure to the 
contaminant.

Assessment of the 
impact of agricultural 
and production 
practices on 
contaminant levels in 
foods/food groups.

When health concerns can be substantiated, a risk 
management measure must be applied.
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Contaminant levels in food and feed shall 
be As Low As Reasonably Achievable

ALARA

Preventive Control 
Measures

Preventing food and 
feed contamination 

at the source

Eliminate points 
of introduction

Applying appropriate 
practices in food and 
feed production and 

manufacture

GAP & GMP

Applying measures aimed at decontamination 
of contaminated feed or food

Codes of Practice 
(CoP)
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Codes of Practice (CoP)
Code of Practice for the Prevention and Reduction of Cadmium Contamination in 

Cocoa Beans (CXC 81-2022 adopted in 2022) 
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ALARA

Applying measures to prevent contaminated feed or food to be marketed for 
consumption

Maximum Levels (MLs)

Improve predictability at national level Standardization at international level

Avoid the creation of unnecessary 
barriers to international trade
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Specific advice on dietary 
recommendations may also have to 
be considered to complement other 
regulatory measures, when these 
measures are not adequate enough 
to protect public health and safety.

https://www.canada.ca/en/health-canada/services/food-nutrition/food-safety/chemical-
contaminants/environmental-contaminants/mercury/mercury-fish-questions-answers.html
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The Maximum Level (ML) for a contaminant in a food or feed 
commodity is:

❑  The maximum concentration of that substance recommended by 
the Codex Alimentarius Commission to be legally permitted in that 
commodity. 

GENERAL STANDARD FOR CONTAMINANTS AND TOXINS IN FOOD 
AND FEED  CXS 193-1995 Adopted in 1995, Revised in 2024.

MLs are Codex risk-management tools derived from 
scientific risk assessment performed by JECFA.
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❖ Maximum levels (MLs) do not need to be set for all foods that contain a 
contaminant or a toxin. 

❖ MLs shall only be set for those foods in which the contaminant may be found 
in amounts that are significant for the total exposure of the consumer and 
known or expected to cause problems in international trade. 

❖ MLs should be set in such a way that the consumer is adequately protected.

❖ MLs shall be based on sound scientific principles leading to ALARA levels, 
which are acceptable worldwide, so that there is no unjustified barrier to 
international trade.
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❖ MLs shall only be set for those foods in which the contaminant may be 
found in amounts that are significant for the total exposure of the 
consumer:

❖ ≥ 10 % of the tolerable intake (or similar health hazard endpoint) in one of 
the GEMS/Food consumption cluster diets, or

❖ ≥ 5 % of the tolerable intake (or similar health hazard endpoint) in two or 
more of the GEMS/Food consumption cluster diets; or

❖ foods or food groups that may have a significant impact on exposure for 
specific groups of consumers, although exposure may not exceed 5 
percent of the tolerable intake (or similar health hazard endpoint) in any of 
the GEMS/Food consumption cluster diets.
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Data 
Extraction
• To identify the 

dataset for ML 
development

Data 
Selection / 
Clean-up
• To support 

consistent and 
transparent 
handling of 
data across 
different 
sources

Data 
Analysis: 
Generating 
Overview of 
Data
• Descriptive 

data 
exploration

Statistical 
Analysis of 
Occurrence & 
Consumption 
Data
• Analyzing the 

distribution of 
the dataset

• Handling of 
Datasets

• Data illustration 
• Descriptive 

statistics

Calculation of 
Rejection 
Rates
• At hypothetical 

MLs

Calculations of 
the reduction of 
dietary 
exposure
• To the 

contaminant from 
the target 
commodity at 
hypothetical MLs 

Final 
Recommendati
ons to CCCF 
and Report 
Preparation

Development of MLs in Codex
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Development of MLs – Data Requirements

The management of data plays a key 
role in the work of elaborating MLs, and 
it is crucial to have data of good quality.

Occurrence data should ideally be 
obtained through statistically based 
sampling, and analysis should be 
conducted using validated methods 
with appropriate LOQ and LOD in 
laboratories that have quality 
assurance systems. 

Ideally, data submitted 
by member countries 
should be nationally 
representative 
(geographical 
representativeness)

Consumption data should 
ideally be individual-based: 
24h dietary recall, FFQ, etc. 
An interesting approach: 
Households Expenditure 
Surveys. 

Monitoring data vs Total Diet Study (TDS)
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Development of MLs in Codex

Assessment of the dietary intake 
in relation to the proposed or 

existing MLs and the toxicological 
reference value

Rejection rates (%) not to 
exceed an agreed on % level
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Exposure Scenarios to Lead (Pb) from Spice Mixtures

Data Extraction, Selection & Clean-up

• A Total of 14805 data points were found in the GEMS Food 
Database corresponding to occurrence values for Pb in 
food commodities labelled as “herbs, spices and 
condiments.

• 5,250 data points were selected, reflecting generic food 
names potentially describing spice mixtures (due to the 
lack of specificity in the GEMS/Food naming system), and 
excluding all data points that reflect clearly identified 
individual spices. 

This exercise is based on an excerpt of Codex document – CX/CF 
25/18/18. The entire document is provided for your reference.



16

Exposure Scenarios to Lead (Pb) from Spice Mixtures

Data Analysis: Generating Overview of Data

• Time Period Covered: the sampling period ranged from 2014 to 2024 (10 years), 
which can be regarded as a reasonably representative time period, capturing any 
potential implementation of regulatory measures (e.g., Codes of Practice) aimed at 
mitigating lead contamination.

• Geographical Coverage: Broad geographical representation, covering 12 countries 
and the European Union, including key producing and consuming member 
countries.
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Exposure Scenarios to Lead (Pb) from Spice Mixtures

Statistical Analysis of Occurrence & Consumption Data

Mean Consumption 

(g/day)

P95 Consumption (g/day)

Children (20 kg) 3.8 10.4

Adults (84 kg) 5.3 11.0

FAO/WHO Chronic Individual Food Consumption database (CIFOCOss).
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Exposure Scenarios to Lead (Pb) from Spice Mixtures

Calculation of Rejection Rates
•At hypothetical MLs

ML Scenario
Mean Pb Concentration 

(mg/kg)
Rejection Rate (%) Comment

No ML 0.60 0 ?

ML: 2 mg/kg 0.21 1.9 ?

ML: 1 mg/kg 0.17 5.1 ?
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Exposure Scenarios to Lead (Pb) from Spice Mixtures

Calculations of the reduction of dietary exposure
• To the contaminant from the target commodity at hypothetical MLs 

ML scenario 

(Children) % PoD (Mean) % PoD (High)
% Reduction 

(Mean)
% Reduction (High)

No ML 19 52 - -

ML: 2 mg/kg 7 18 63.6 64.5

ML: 1 mg/kg 5 15 72.7 70.9

ML scenario (Adults) % PoD (Mean) % PoD (High) % Reduction (Mean) % Reduction (High)

No ML 3 6 0 0

ML: 2 mg/kg 1 2 75 62.5

ML: 1 mg/kg 1 1.5 75 75



20

Conclusion

 Data is the foundation
Without reliable and representative datasets, risk management decisions remain 
uncertain.

 Codex MLs are global benchmarks but may require national adaptation
Countries may need to refine MLs when unique consumption patterns or exposure 
sources exceed global averages.

 Codes of Practice are equally important as MLs
Preventing contamination at source often provides more sustainable protection 
than adopting or lowering MLs alone.

 Risk management is a balance
Effective measures must protect health while ensuring feasibility for producers 
and fairness in international trade.



https://www.gforss.org/networks/swpcodex
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