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BACKGROUND 

1. The 6th Session of the Committee on Contaminants in Foods (March 2012) was informed that a 
proposal for exposure assessment of cadmium (Cd) from cocoa and cocoa-derived products was 
made for inclusion in the priority list of contaminants and naturally occurring toxicants proposed for 
evaluation by Joint FAO/WHO Expert Committee on Food Additives (JECFA). The Committee agreed 
to include the proposal in the list and noted that relevant data would be needed to undertake the 
assessment.1 

2. Following the request of CCCF6, the exposure assessment to Cd from cocoa and cocoa-derived 
products was considered by the 77th JECFA Meeting (June 2013). The outcome of the JECFA meeting 
was considered by the 8th Session of the Committee (April 2014). 

3. At the 8th Session of the Committee, the delegation of Ecuador presented a proposal for new work on 
Maximum Levels - ML for Cd in chocolate and cocoa derived products based on the assessment of 
the in-session Working Group on Priorities which had met during this session. The Delegation noted 
that while the JECFA assessment (77th Meeting) reported that Cd intake by eating chocolate and 
cocoa products was not of health concern, the lack of a ML for Cd in cocoa and its products could 
threaten the exports of some member countries, especially developing countries which were the main 
exporters of cocoa. The Committee agreed to initiate a new work on MLs for cadmium in chocolate 
and cocoa derived products.2 

4. The 37th Session of the Codex Alimentarius Commission (July 2014), approved the new work 
proposed by the CCCF.3 

                                                           
1 REP12/CF, paras 159, 161 
2 REP14/CF, paras 141-142 
3 REP14/CAC, Appendix VI 
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5. At the 9th Session of the Committee (March 2015), it was agreed to reestablish the Electronic Working 
Group, chaired by Ecuador and co-chaired by Brazil and Ghana to reconsider the proposed draft for 
MLs for Cd in chocolate and cocoa - derived products, taking into account the comments made at that 
session. The EWG should clearly identify the products for which the MLs were being established and 
provide the rationale for the MLs.4 The List of Participants is contained in Appendix II.  

6. For this reason Codex members and international observer organizations are invited to consider the 
conclusions and recommendations and provide their comments on the proposed MLs for consideration 
by the 10th CCCF Meeting. Supporting technical information is presented in Appendix I which is not 
subject to comments.  

CONCLUSIONS 

 Cocoa production is associated mainly with organic and conventional farmers for whom cocoa 
production is the basis of the family income. 

 To establish the proposed ML, results on occurrence of Cd found worldwide was taken into 
consideration. 

 Due to the lack of a clear categorization for chocolates and little or no available data on the 
occurrence of Cd for these products, gathering more information in order to progress in the 
discussions on the establishment of ML for chocolates is necessary; therefore the EWG has not been 
able to unify criteria to establish ML for such products. 

 Taking into consideration the section of the Procedural Manual on “Number of commodities which 
would need separate standards indicating whether it is raw, semi processed or processed product” it 
has been considered to separate the cocoa beans from their sub products, in order to propose in this 
paper, the establishment of MLs only for liquor and cocoa powder. This is because the beans and 
cocoa nibs are products that are not consumed directly, as they must first undergo an industrial 
transformation processing to obtain the sub products such as: liquor, cocoa powder and butter, which 
are the raw materials for the production of chocolates and cocoa derived-products. 

 However, according to JECFA evaluation (77th Meeting),it was noted that the total exposure of Cd in 
diets with high levels of cocoa consumption and cocoa products was apparently overestimated and 
JECFA did not consider Cd to be of concern in these products. 

 Comparing the available data from GEMS/Food and CAOBISCO, it can be shown that the 
concentration profile of Cd in samples from Latin America (CAOBISCO) are higher than the samples 
obtained from GEMS / Food (unknown origin), for those sub products. 

 For samples of cocoa powder, it was evidenced that more than 98% of the analyzed data are below 
0.6 mg/kg of Cd (obtained from the GEMS/Food database). From the CAOBISCO obtained data, it 
was found that 33.51% of the data does not exceed 0.6 mg/kg of Cd, showing that the Cd 
concentration levels for cocoa powder are higher in samples from Latin America. 

 According to the availability of the above detailed data, the establishment of an ML of 3.0 mg/kg for Cd 
in cocoa liquor, affects 1.4% of world trade and in the case of cocoa powder with a level of 4.0 mg/kg 
of Cd affects 0.46%, considering samples from different origins, analysis that was used to determine 
the establishment of ML for these products. It was also shown that with the PTMI calculated from 
these data (7.69% and 4.15% for liquor and cocoa powder, respectively), the consumption of cocoa 
with the worst case scenario (Cluster Diet 7) does not affect consumers’ health. 

RECOMMENDATIONS 

 The EWG recommends to work on the categorization for different types of chocolates and 
subsequently recommends gathering of scientific data on the occurrence of Cd in samples of 
chocolate based on the different categories. 

 The EWG recommended to request CCMAS to standardize the evaluation methods for the 
determination of Cd in cocoa and its sub-products. 

 According to the information obtained from the GEMS/Food and CAOBISCO, the EWG would like to 
suggest the following ML for Cd in cocoa liquor and cocoa powder: 

Table Proposal ML of Cd in chocolate and cocoa and cocoa derived products. 

PRODUCT ML of Cd (mg/kg) 

Cocoa liquor 3.0 

Cocoa powder 4.0 

                                                           
4 REP15/CF, paras 52 - 55 
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APPENDIX I – INFORMATION IN SUPPORT OF THE CONCLUSIONS, RECOMMENDATIONS AND 
MAXIMUM LEVELS PROPOSED 

INTRODUCTION 

7. Contamination of heavy metals in human diet has become a topic of concern in many countries 
around the world, for its high concentration may cause health problems in humans. The 73th Session 
of JECFA, previously identified major contributors to Cd exposure as cereals/grains, vegetables, meat 
and poultry offal, and seafood (especially shellfish). 

8. JECFA evaluation (77th Meeting) stressed that the total exposure of Cd in diets with high levels of 
consumption of cocoa and cocoa derived products was apparently overestimated and did not consider 
it as a concern. 

9. In 2014, the European Union announced by Regulation (EU) No 488/2014 plans to implement 
regulations to chocolate and cocoa products containing certain levels of Cd, which will take effect from 
1 January, 2019. 

DEFINITIONS 

10. In this document the following concepts are defined: 

 Cocoa: Fruit of the trees of the species Theobroma cacao. 

 Cocoa bean: The seed of the cacao fruit (Theobroma cocoa); commercially, and for the purpose of 
this document, the term refers to the whole seed which has been fermented and dried. 

 Cocoa cake: Is the product obtained by partial or complete removal of fat from cocoa seeds or cocoa 
mass. 

 Cocoa Liquor: Is the product obtained from cocoa nib, which is obtained from cocoa beans of 
merchantable quality, which have been cleaned and freed from shell with the most technically 
complete method, without removing or adding any of its constituent’s elements. 

 Cocoa Butter: Is the fat obtained from cocoa beans with the following characteristics: Free fatty acids 
(expressed as oleic acid): not more than 1.75% m/m; unsaponifiable matter: not more than 0.7% m/m, 
except in the case of press cocoa butter that should not exceed 0.35% m/m. 

 Nibs: Small fragments of cocoa beans roasted at different temperatures according to the formula 
established by the manufacturer. 

 Cocoa powder: Product obtained from cocoa cake transformed into powder. 

 Percentage of cocoa solids: It refers to the total percentage of ingredients by weight in the product 
that comes from the cocoa bean, including liquor and cocoa butter. 

 Non-fat cocoa solids: Are all cocoa components (carbohydrates, fibre, protein and minerals), which 
were subtracted the fat and moisture. 

 Total cocoa solids: Are all cocoa components, therefore, is the sum of the fat or cocoa butter plus no 
fatty components (non-fat cocoa solids). 

 ACRONYMS 

11. The following acronyms are mentioned: 

 CAC: Codex Alimentarius Commission 

 Cd: Cadmium 

 EWG: Electronic Working Group 

 CCCF: Codex Committee on Contaminants in Foods 

 FAO: Food and Agriculture Organization of the United Nations 

 ICCO: International Cocoa Organization 

 JECFA: Joint FAO/WHO Expert Committee on Food Additives 

 LOD: Limit of Detection 

 LOQ: Limit of Quantification 

 m/m: mass/mass 

 ML: Maximum Levels 

 bw: bodyweight 

 PTMI: Provisional Tolerable Monthly Intake 

 EU: European Union 

 GEMS: Global System for Environmental Monitoring 

 WHO: World Health Organization 
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COCOA PROCESSING 

12. Cocoa marketed worldwide is a product of fermentation and drying process. The cocoa beans are not 
consumed as such, because it must first be subjected to a process of industrial transformation prior to 
consumption (Figure 1). 
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Source: Adapted from Beckett, 2008. 

Figure 1. Schematic diagram of process of cocoa and its derivatives. 

ECONOMIC IMPORTANCE OF COCOA WORLDWIDE 

13. Cocoa is a valuable cash crop, nonperishable and generally produced by small farmers, who drive 
economies of developing countries. According to ICCO, the cocoa growing areas are according to 
their importance: West Africa, Latin America and Southeast Asia. About 72% of the world supply of 
cocoa beans comes from West Africa, especially Ivory Coast, Ghana and Nigeria (Table 1). 
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Table 1. World production of cocoa beans, (2012-2015). 

COUNTRY 

Thousands of tons 

2012-2013 
Estimated value 

(2013-2014) 

Estimated value 
(2014-2015) 

AFRICA 2 836 

71.9% 

3 197 

73.3% 

2 984 

71.6% 

Cameroon 225 211 220 

Ivory Coast 1 449 1 746 1 740 

Ghana 835 897 696 

Nigeria 238 248 235 

Others 89 95 93 

AMERICA 622 

15.8% 

708 

16.2% 

729 

17.5% 
Brazil 185 228 215 

Ecuador 192 220 250 

Others 246 260 264 

ASIA AND OCEANIA 487 

12.3% 

454 

10.4% 

455 

10.9% 
Indonesia 410 375 370 

Papua New Guinea 41 40 42 

Others 36 38 43 

TOTAL WORLD 3 945 100% 4 359 100% 4 168 100% 

 Note: Totals may differ from sum of components due to rounding. 

 Source: ICCO Quarterly Bulletin of Cocoa Statistics, Vol XLI, No.2, Cocoa Year 2014/15. 05/29/2015. 
Published: 27-02-2015. 

14. Europe demands most of cocoa beans (Table 2) for the production of cocoa nibs. These grindings will 
be processed into cocoa products (ICCO, 2007). The vast majority of imports of cocoa comes from 
West Africa (93%); imports from Latin America and Southeast Asia are secondary and tertiary, 
respectively (ICCO, 2012). 
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Table 2. Grindings of cocoa beans (2011-2014). 

COUNTRY 

Ground grains consumption 

(Thousands of tons) 

2011/2012 2012/2013 2013/2014 

EUROPE 1 521 

38.4% 

1 581 

38.8% 

1 620 

38.8% 
Germany 407 400 418 

Netherlands 500 535 545 

Others 614 646 657 

AFRICA 717 

18.1% 

769 

18.9% 

797 

19.1% 
Ivory Coast 431 471 500 

Ghana 212 225 230 

Others 74 73 67 

AMERICA 845 

21.4% 

881 

21.6% 

889 

21.3% 
Brazil 242 241 240 

USA 387 412 415 

Others 216 228 234 

ASIA AND OCEANÍA 874 

22.1% 

846 

20.8% 

872 

20.9% 
Indonesia 270 255 275 

Malaysia 297 293 290 

Others 307 298 307 

TOTAL WORLD 
(COCOA GRAINS)  

3 957 100% 4 077 100% 4 178 100% 

TOTAL WORLD 
(GRINDING) 

1 728 43.7% 1 759 43.1% 1 810 43.3% 

Note: Totals may differ from sum of components due to rounding. 

Source: ICCO Quarterly Bulletin Cocoa Statistics. Vol. XI, No. 1, Cocoa year 2013/2014. Published: 
28/02/2014. 

15. According to Trade Map, in 2014 chocolate and other food preparations containing cocoa represented 
47.8% of global imports followed by cocoa beans and nibs (27.4%), cocoa liquor (8.4%), cocoa butter 
(8.3%), cocoa powder without added sugar (7.2%), and cocoa shells, husks, skins and other cocoa 
waste (0.9%). (Trade Map, 2014). 

16. The world cocoa market recognizes two broad categories of cocoa beans: “fine or flavour” cocoa and 
“bulk” or “common” cocoa. Generally, the fine or flavour cocoa is produced by trees from Criollo or 
Trinitario variety, while bulk cocoa comes from the tree Forastero variety. There are exceptions, such 
as in Ecuador, the National Cocoa trees, considered Forastero variety, produce fine or flavor cocoa. 
Another exception is Cameroon, the cocoa produced by trees of Trinitario variety is considered 
common cocoa. 95% of the world's annual cocoa production is bulk, which occurs mostly in Africa, 
Asia and Brazil. (ICCO, 2011). 

17. According to the ICCO, Latin American countries provide 17.5% of world cocoa production. In the 
region there are 500 000 farms of cocoa, with more than 3 500 000 small farmers for whom cocoa 
production is the basis of their economy5. 

                                                           
5 REP14/CF, Appendix XI  
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METHODS OF ANALYSIS 

18. Methods of analysis to determine Cd in cocoa include Flame Atomic Absorption Spectrometry (F-
AAS). Graphite Furnace with Atomic Absorption Spectrometry (GF-AAS). Inductively Coupled Plasma 
Optical Emission Spectrometry (ICP-OES) and Inductively Coupled Plasma Mass Spectrometry (ICP-
MS). The general sample preparation can be conducted by digestion in an open system (dry 
incineration - Lee & Low, 1985 - or wet digestion - Yanus et al., 2004) or in a closed system 
(microwave - Nardi et al., 2009, Jalbani et al., 2009) which is the most used method in several 
laboratories and research. The use of hydrogen peroxide is recommended because cocoa and cocoa 
products are samples rich in fat. Sample preparation in an open system like dry incineration is 
interesting in low sensitivity techniques; however, contamination in these procedures is very common. 

19. The General Methods of Analysis for Contaminants (CODEX STAN 228-2001) recommends some Cd 
analysis methods such as atomic absorption spectrometry (AAS) after incineration or microwave 
digestion and Anodic stripping voltammetry. 

20. Table 3 presents the LOD (detection limit) for Cd by different analysis methods mentioned above. 

Table 3. Detection limits with different methods. 

Technique Detection limit (µg/L) 

F-AAS 0.8 – 1.5 

ICP-OES 0.1 – 1.0 

GF-AAS 0.002 – 0.02 

ICP-MS 0.00001 – 0.001 

Source: EFSA, 2009. 

21. Taking into account the performance criteria for analysis, set out in the Procedural Manual of the 
Codex Alimentarius Commission, several methods not included in the CODEX STAN 228-2001 could 
be used for analysis of Cd. 

22. Laboratories may select any valid method of analysis; however, the method selected should meet the 
criteria described in the Procedural Manual of the Codex Alimentarius Commission, Table 4. 

23. Performance criteria required for maximum levels over 0.1 mg.kg-¹ established in the Procedural 
Manual of the Codex Alimentarius Commission are the same as those established in the EU regulation 
for limit of detection (LOD), limit of quantification (LOQ) and precision. The recovery should have a 
range from 80% to 110%. 

 Table 4. Performance criteria for methods of analysis. 

Parameters ML for ≥ 0.1 mg/kg ML for ˂ 0.1 mg/kg 

Minimum 
Applicable 
Range 

[ML - 3 sR, ML + 3 sR] 

sR = reproducibility standard deviation 

[ML - 2 sR, ML + 2 sR] 

sR = reproducibility standard deviation 

LOD Less than one tenth of the ML Less than a fifth of the ML 

LOQ Less than a fifth of the ML Less than a fifth of the ML 

Precision HorRat Value ≤ 2 RSDTR < 22% 

RSDR= reproducibility standard 
deviation  

RSDR ≤ 2. PRSDR 

Recovery (%) 80 - 110 (from 0.1 to 10 mg/kg) 60 - 115 (for 0.01 mg/kg) 

Trueness Other guidelines are available for expected recovery ranges in specific areas of 
analysis.  

In cases where recoveries have been shown to be a function of the matrix other 
specified requirements may be applied.  

For the evaluation of trueness preferably certified reference material should be used. 

Source: CAC, 2015. 
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TOXICOLOGICAL EVALUATION 

24. Cd is accumulated primarily in the kidneys and liver, and its biological half-life time in humans is 10-35 
years. This accumulation may lead to renal tubular dysfunction, which results in an increase of the 
excretion of low molecular weight proteins in urine. This is generally irreversible. A high intake of Cd 
can lead to distortion in calcium metabolism and the formation of kidney stones, Cd also affects the 
skeletal and respiratory system (WHO, 2010). 

25. In occupational exposure, inhalation is the main route of entry and absorption from this path depends 
on the type of compound inhale, particle size and its retention in the lung, In non-occupational 
exposures, diet is the most important source of intake of Cd, The absorption from the gastrointestinal 
tract is approximately 50% (Ramirez, 2002). 

26. Vegetables and cereals are the main sources of Cd concentration in the diet, although Cd is found in 
meat and fish to a lesser extent, while crustaceans and molluscs can accumulate large amounts from 
the aquatic environment (Satarug, 2010). 

27. Cd was evaluated in Sessions 16, 33, 41, 55, 61, 64, 73 and 77 of JECFA. In 2010, JECFA decided to 
express the tolerable intake as a monthly value, establishing a Provisional Tolerable Monthly Intake 
(PTMI) of 25μg/kg b.w. 

28. JECFA estimation on exposure to Cd of products containing cocoa and its derivatives for the average 
population diet in the 17 GEMS / Food dietary groups ranged from 0.005 to 0.39 μg/kg bw/month, 
which is equivalent to 0.02 to 1.6% of PTMI. This represents an estimation of the Cd average dietary 
exposure of cocoa and its derivatives for the entire population. Similar dietary exposures of Cd in the 
population for individual cocoa products were estimated from national data, ranged from 0.001 to 0.46 
μg/kg bw/month (0.004 to 1.8% PTMI). The potential food exposure to Cd for large consumers of 
products containing cocoa and its derivatives, besides other food containing Cd were estimated 
between 30 to 69% PTMI for adults and 96% PTMI for children from 0.5 to 12 years old. The 
Committee noted that this Cd total dietary exposure to large consumers of cocoa and its products, was 
probably overestimated and did not consider it cause for concern (JECFA, 2013). 

CADMIUM OCCURRENCE IN COCOA BY PRODUCTS SAMPLES 

29. As described above, the cocoa beans and nibs represent 27.4% of world trade, however, these 
products are not directly consumed because they must first undergo to an industrial processing 
transformation to obtain byproducts as liquor, powder and cocoa butter, raw material for the production 
of chocolates and cocoa derived products. 

30. Taking into account the above and following the Procedures Manual (24 th Edition) on its section 
“Number of commodities which would need separate standards indicating whether raw, semi-
processed or processed”; it has been considered to separate the cocoa bean (raw product) from their 
products: liquor, powder and cocoa butter, for the purposes of this document. 

31. According to Yanus et al. (2014), the processing to obtain powder and cocoa butter influences the 
distribution of Cd, where over 95% it is accumulated in cocoa powder. 

32. Considering a process under standardized conditions, it is known that from 1.0 kg of cocoa liquor, 
0.6 kg of cocoa powder and 0.4 kg of cocoa butter are obtained. Taking into account that the entire 
content of Cd remains in the fat-free cocoa solids, cocoa powder would have a concentration factor of 
1.67; since then the data for cocoa powder Latin America were calculated. 

33. Knowing that the concentration of Cd in cocoa butter is low, priority has been given to the 
establishment of ML for liquor and cocoa powder, which are raw materials for the chocolate 
production. 

34. Cocoa liquor is not directly consumed, but is used as an ingredient for the manufacture of chocolate 
and baked products, it can be used in different types of chocolate products in general ranges between 
10-90% of the formulation. 

35. Likewise it occurs with the cocoa powder, which is either directly consumed as such, since it is used 
as an ingredient in various types of products; for example, as a component in bakery products, it can 
contribute approximately 5% of the formula; and in a drinking chocolate powder, it can contribute with 
only 30%, to being diluted later in water or milk before its final consumption. 
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36. Lee & Low (1985) evaluated intermediate products in the stages of chocolate manufacturing (roasted 
cocoa, liqueur, paste, cake, nibs and shell). They noted that there is contamination in the involved 
processes and they also noted that the addition of ingredients such as milk and sugar does not 
contribute effectively into metal increasing concentrations. 

37. To analyze the Cd concentration in samples of cocoa liquor and cocoa powder, the EWG prepared 
data tables, in which the range of occurrence and percentage of quantified samples are shown. 

38. Tables 5 and 7 were made with data based on GEMS / Food (WHO), which were provided by 
countries like Germany, Denmark, France, Czech Republic, Singapore and Sweden (imported 
products from unknown sources). 

39. While Tables 6 and 8 are made with data from some cocoa producer countries of Latin America 
(CAOBISCO) such as Colombia, Costa Rica, Cuba, Ecuador, Mexico, Peru, Dominican Republic and 
Venezuela. 

 Cd in cocoa liquor samples 

40. In Table 5 it can be seen that 91.58% of the samples (set of 87 observations of a total of 95 samples) 
is below 0.3 mg/kg, while 8.42% exceeds this value. 

Table 5. Distribution of Cd content in samples of cocoa liquor. 

Occurrence 
Range (mg/Kg) 

No. Quantified 
samples 

Percentage 
(%) 

≤ 0.1 60 63.16 

>0.1 ≤ 0.2 20 21.05 

>0.2 ≤ 0.3 7 7.37 

>0.3 8 8.42 

TOTAL 95 100.00 

  Source: SIMUVIMA/Food 

  Written by: EWG, 2015 

41. Occurrence data of Cd in cocoa liquor that shown in Table 6 indicate that 74.6% of the samples are 
over 0.3 mg/kg of Cd and only 23.6% of the samples do not exceed this value. 

Table 6. Distribution of Cd content in samples of cocoa liquor of Latin America. 

Occurrence Range 
(mg/kg) 

No. Quantified 
samples 

Percentage (%) 

≤ 0.3 45 23.60 

 >0.3 ≤ 0.5 52 27.20 

>0.5 ≤ 1 48 25.10 

>1 ≤ 2 33 17.30 

>2 ≤ 3 9 4.70 

> 3 4 2.10 

TOTAL 191 100.00 

  Source: CAOBISCO 

  Written by: EWG, 2015 

 Cd in samples of cocoa powder 

42. According to Table 7, it is observed that from 1120 samples, 96.7% do not exceed 0.4 mg/kg Cd 
content; furthermore 1.08% of samples lie in a range of Cd occurrence of more than 0.6 mg/kg Cd, for 
cocoa powder (12 observations).  
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Table 7. Distribution of Cd content in samples of cocoa powder. 

Occurrence Range 
(mg/Kg) 

No. Quantified 
samples 

Percentage 
(%) 

≤ 0.2 1 024 91.43 

>0.2 ≤ 0.4 59 5.27 

>0.4 ≤ 0.6 25 2.23 

>0.6 ≤ 0.8 6 0.54 

>0.8 6 0.54 

TOTAL 1 120 100.00 

  Source: SIMUVIMA/Food 

  Written by: EWG, 2015 

43. Based on Cd concentrations in cocoa liquor from Latin America (Table 6) and using the concentration 
factor (1.67), data on the presence of Cd in the cocoa powder was calculated, as expressed in Table 
8. 

44. In that Table 8 it can be seen that 65.96% of the Cd content in cocoa powder samples is higher than 
0.6 mg/kg, also 3.66% of samples exceed 4.0 mg/kg. 

Table 8. Estimated distribution of Cd content in cocoa powder from cocoa liquor data in Latin America.  

Occurrence Range 
(mg/Kg) 

No. Quantified 
samples 

Percentage 
(%) 

≤0.2 7 3.66 

>0.2 ≤ 0.4 24 12.57 

>0.4 ≤ 0.6 33 17.28 

>0.6 ≤ 0.8 32 16.75 

>0.8 ≤ 1.5 38 19.90 

>1.5 ≤ 3 42 21.99 

>3 ≤ 4 7 3.66 

>4 7 3.66 

TOTAL 190 100.00 

   Source: CAOBISCO 

   Written by: EWG, 2015 

 Analysis of Cd occurrence in liquor and cocoa powder 

45. Making a comparison between Tables 5 and 6 (cocoa liquor) and Tables 7 and 8 (cocoa powder) it 
can be shown that the concentration profile of Cd in samples from Latin America (CAOBISCO) are 
higher than the samples obtained from GEMS / Food (unknown origin), for those products. 

POTENTIAL IMPACT OF ML BY MEAN EXPOSURE TO CADMIUM IN COCOA SUBPRODUCTS 
ON FOOD DIET 

46. To assess the impact of proposed ML for Cd in cocoa sub products dietary exposure on the 
occurrence of liquor and cocoa powder (CAOBISCO and GEMS / Food) available data was used. 

47. Per capita consumption of cocoa and its derivatives ranged from 0.1 to 7.5 g / day through the 17 
cluster diets GEMS / Food. Group 7 has the highest cocoa consumption in the diet, so it can provide a 
limit of ML suitable, as it would serve as the worst global scenario regarding Cd intake for this cluster 
diets, same as it includes the following countries: Australia, Bermuda, Finland, France, Iceland, 
Luxembourg, Norway, Switzerland, United Kingdom and Uruguay (WHO, 2015). 
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48. The impact of different proposed ML on mean estimates of dietary exposure to Cd in the liquor and 
cocoa powder, using different diet groups is shown in Table 10. The proposed ML liquor and cocoa 
powder was multiplied by the corresponding per capita consumption, in order to estimate exposure to 
Cd in the diet of the average population of the Group 7. These estimates were extrapolated to a 
monthly basis by multiplying the daily exposure for 30, then the relationship is considered to PTMI. 

Table 10. Summary of the impact of different ML for Cd in the statistical distribution of Cd in the liquor 
and cocoa powder Latin American countries and other sources, including the proportion expected 
PTMI Cd intake for the diet group 7 and the proportion of rejected samples provided in the global 
market. 

Scenario 
No. 

samples 

Average 
Content of 
Cd (mg/kg) 

Cd intake 
(g/lg monthly 

p.c.) 
PTMI (%) 

Possible 
rejected 

samples (%) 

COCOA LIQUOR 

Without ML 285 0.57 2.14 8.55 0 - 100 

ML: 3.0 mg/kg 281 0.51 2.92 7.69 1.40 

ML: 2.0 mg/kg 272 0.45 2.69 6.78 4.56 

ML: 1.0 mg/kg 239 0.33 1.23 4.92 16.14 

ML: 0.5 mg/kg 187 0.21 0.77 3.09 34.39 

ML: 0.3 mg/kg 133 0.13 0.50 1.98 53.33 

COCOA POWDER 

Without ML 1310 0.30 1.130 4.52 0 - 100 

ML: 4.0 mg/kg 1304 0.28 1.037 4.15 0.46 

ML: 3.0 mg/kg 1296 0.26 0.961 3.84 1.07 

ML: 2.0 mg/kg 1273 0.22 0.822 3.29 2.82 

ML: 1.0 mg/kg 1223 0.17 0.626 2.50 6.64 

ML: 0.5 mg/kg 1139 0.13 0.480 1.92 13.05 

ML: 0.3 mg/kg 1068 0.11 0.410 1.64 18.47 

 *b.w considered: 60 kg 

Source: EWG, 2015 

49. Considering the Diet Group 7 as the worst case scenario worldwide for being the highest intake of 
cocoa in the “Cocoa, cola and their non-liquid derivates” diet (according to Table “Cluster Diet 2012” of 
WHO) and after making the above calculation it appears that without a ML of Cd, the intake would 
represent only 8.55% for cocoa liquor and 4.52% for cocoa powder from a total of 25 µg/kg bw PTMI, 
as was previously reported by JECFA. 

50. It can be observed that with the ML of 3.0 mg/kg and 4.0 mg/kg for cocoa liquor and cocoa powder 
respectively, the PTMI calculated with the available data is 7.69% for cocoa liquor and 4.15% for 
cocoa powder; it should be highlighted that the percentages of PTMI above indicated were calculated 
considering cocoa liquor and cocoa powder as the only source of this metal concentration and 
assuming that they are the only source of food in the diet; however, it is important to emphasize that 
the Cd is also present in other foods commonly consumed in greater quantities. 

51. For the above detailed it is demonstrated that ML of 3.0 mg/kg for cocoa liquor and 4.0 mg/kg for 
cocoa powder, do not exceed the PTMI suggested by JECFA (0.025 mg/kg) and therefore will not 
cause harm to consumer´s health. Table 10 shows that these values could lead to a rejection of 1.40% 
and 0.46% respectively of semi-elaborated products. 
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APPENDIX I: ANNEXES 

ANNEX I 

 Exercise of estimated monthly consumption of Cd in samples of cocoa liquor 

DATA 

 Bodyweight: 60kg 

PTMI: 0.025 mg/kg pc 

Diet group (G07): 7.5g.day 

Average Cd content (in 281, with ML of 3.0 mg/kg):0.51 mg/kg 

MATHEMATICAL OPERATIONS 

Monthly intake = 7.5 g * 30 days 

Monthly intake = 225 g/month → 0.225 mg/month 

Monthly intake = (0.225 mg/month) / 60 kg = 0.00375 mg/kg 

Intake of Cd (ug/kg bw monthly) = 0.00375 mg/kg * 0.51 mg/kg = 0.0019125 mg/kg 

PTMI (%) = 0.025 → 100%  

  0.0019125 → X 

PTMI (%) = 7.69 

ANNEX II 

 Exercise of estimated monthly consumption of Cd in samples of cocoa powder 

DATA 

Bodyweight:  60 kg 

PTMI:   0.025 mg/kg pc 

Diet group (G07): 7.5 g/day 

Average content of Cd (in 281, with ML of 3.0 mg/kg): 0.28 mg/kg 

MATHEMATICAL OPERATIONS 

Monthly intake =  7.5 g * 30 days 

Monthly intake =  225 g/month → 0.225 mg/month 

Monthly intake =  (0.225 mg/month) / 60 kg = 0.00375 mg/kg 

Intake of Cd (ug/kg bw monthly) = 0.00375 mg/kg * 0.28 mg/kg = 0.00105 mg/kg 

PTMI (%) = 0.025 → 100%  

  0.00105 → X 

PTMI (%) = 4.15  



CX/CF 16/10/9 14 

APPENDIX II 

LIST OF PARTICIPANTS 

COUNTRY NAME TITLE INSTITUTION TELEPHONE EMAIL 

Argentina Silvana Ruarte Jefe de Servicio Analitica de 
Alimentos, a/c Departamento 
Control y Desarrollo 

Dirección de Fiscalizacion, 
Vigilancia y Gestion de 
Riesgo, Instituto Nacional de 
Alimentos 

- sruarte@anmat.gov.ar 

Armenia Heghine Gharibyan Head of Residues Detection 
Department of Food Safety 
Laboratory, "Republican 
Veterinary-Sanitary and 
Phytosanitary Laboratory Services 

Center" State Non-
Commercial Organization, 
State Service for Food 
Safety of the Ministry of 
Agriculture of the Republic of 
Armenia 

- heghine.gharibyan@gmail.com  
codexarmenia@gmail.com  

Australia Ms. Leigh Henderson Section Manager, Food Standards 
Australia New Zealand 

- - leigh.henderson@foodstandards.govt.nz  

Austria Mag. Kristina 
MARCHART 

Scientific Expert Austrian Agency for Health 
and Food Safety 
Risk Assessment, Data and 
Statistics 

- Kristina.marchart@ages.at  

Belgium Isabel De Boosere Food regulatory expert - - isabel.deboosere@health.belgium.be  

Bolivia Ing. Ivan Ticlla  Profesional de Inocuidad Ministerio de Desarrollo 
Rural y Tierras 

- solyluna1407@hotmail.com; 
codex.bolivia@ibnorca.org  

Brazil Ligia Lindner Schreiner Especialista Nacional de Salud 
Suveillance Agency-ANVISA 

- - ligia.schreiner@anvisa.gov.br  

Fabio Silva Specialist National Health 
Suveillance Agency- Anvisa 

Regulation National Health 
Surveillance 

 

 

 

 

 

 

- fabio.silva@anvisa.gov.br 

mailto:sruarte@anmat.gov.ar
mailto:leigh.henderson@foodstandards.govt.nz
mailto:Kristina.marchart@ages.at
mailto:isabel.deboosere@health.belgium.be
mailto:solyluna1407@hotmail.com;%20codex.bolivia@ibnorca.org
mailto:solyluna1407@hotmail.com;%20codex.bolivia@ibnorca.org
mailto:ligia.schreiner@anvisa.gov.br
mailto:fabio.silva@anvisa.gov.br
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COUNTRY NAME TITLE INSTITUTION TELEPHONE EMAIL 

Canada Stephanie Glanville Scientific Evaluator, Food 
Contaminants Section 

Bureau of Chemical Safety, 
Health Products and Food 
Branch, Health Canada 

- Stephanie.Glanville@hc-sc.gc.ca 
 

Elizabeth Elliott Head, Food Contaminants Section - Elizabeth.Elliott@hc-sc.gc.ca 

Chile Claudia Villaroel Ingeniero en Alimentos. 
Participante del Comité Nacional 
del CCCF 

Agencia Chilena para la 
Calidad e Inocuidad 
Alimentaria, ACHIPIA, 
Ministerio de Agricultura.  

- claudia.villarroel@achipia.gob.cl  

China Mr Yongning WU Director of Key Lab of Food Safety 
Risk Assessment, National Health 
and Family Planning Commission 

China National Center of 
Food Safety Risk 
Assessment (CFSA) 

86-10-67779118  
or 52165589 

wuyongning@cfsa.net.cn 
china_cdc@aliyun.com  

Ms Xiaowei Li Director of Key Lab of Food Safety 
Risk Assessment, National Health 
and Family Planning Commission, 
Profesor Adjunto 

86-10-52165435 lixw@cfsa.net.cn 

Ms Yi SHAO Research Associate. Division of 
Food Safety Standards 

86-10-52165421 shaoyi@cfsa.net.cn 

Colombia Yubi Sulema Ascanio 
Suarez 

- Instituto Nacional de 
Vigilancia de Medicamentos 
y Alimentos – INVIMA 

- yascanios@invima.gov.co 

Julio Cesar Vanegas 
Rios 

      

 Alexander Díaz Robayo - - ajimenezt@invima.gov.co 
jvanegasr@invima.gov.co  

Costa Rica Amanda Lasso Cruz Asesora Tecnología de Alimentos- 
Codex Alimentarius 

Dirección de Mejora 
Regulatoria y 
Reglamentación Técnica. 
Ministerio de Economía, 
Industria y Comercio 

-   

Ana Lucía Mayorga 
Gross 

Docente/investigadora Centro Nacional de Ciencia 
y Tecnología de Alimentos 
(CITA) 

2511-7220 analucia.mayorga@ucr.ac.cr 

Croatia Dario Lasić, PhD. Head of Laboratory for Chemical 
Analysis of Food 

Teaching Institute of Public 
Health Andrija Štampar 

- dario.lasic@stampar.hr 

mailto:Stephanie.Glanville@hc-sc.gc.ca
mailto:Stephanie.Glanville@hc-sc.gc.ca
mailto:Elizabeth.Elliott@hc-sc.gc.ca
mailto:claudia.villarroel@achipia.gob.cl
mailto:wuyongning@cfsa.net.cn，china_cdc@aliyun.com
mailto:wuyongning@cfsa.net.cn，china_cdc@aliyun.com
mailto:lixw@cfsa.net.cn
mailto:shaoyi@cfsa.net.cn
mailto:yascanios@invima.gov.co
mailto:ajimenezt@invima.gov.co
mailto:ajimenezt@invima.gov.co
mailto:analucia.mayorga@ucr.ac.cr
mailto:dario.lasic@stampar.hr
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COUNTRY NAME TITLE INSTITUTION TELEPHONE EMAIL 

Cuba Carmen Calzadilla  Experta del Instituto de Higiene , 
Epidemiología y microbiología del 
Ministerio de Salud 

Instituto de Higiene , 
Epidemiología y 
microbiología del Ministerio 
de Salud 

- nc@ncnorma.cu  
jfelix@ncnorma.cu 

Dominican 
Republic 

Susana Santos Directora Técnica en Nutrición y 
Punto de Contacto del Codex de 
la República Dominicana  

- - codexsespas@yahoo.com  

Dr. Susana Santos Directora Técnica en Nutrición y 
Punto de Contacto del Codex de 
la República Dominicana  

- -   

Ecuador Israel Vaca Director de Inocuidad de 
Alimentos 

Ministerio de Agricultura, 
Ganadería, Acuacultura y 
Pesca - AGROCALIDAD 

022 567 232  

ext 159 

israel.vaca@agrocalidad.gob.ec  

Iván Ontaneda B Presidencia ANECACAO ANECACAO - presidencia@anecacao.com  

Adriana Lucas Directora Ejecutiva - gerencia@anecacao.com  

Alberto Nacer Gerente Comercial Grupo TRANSMAR - alberto.nacer@transmargroup.com  

Jaime Amaya Jefe Comercial - jaime.amaya@transmargroup.com  

Maryuxi Espinoza Jefe de análisis sensorial y 
desarrollo de productos 

- mariuxi.espinosav@transmargroup.com  

Andrea Ramírez Coordinadora Manejo 
asociatividad de Cacao 

Ministerio de Agricultura, 
Ganadería, Acuacultura y 
Pesca - Programa de café y 
cacao 

- aramirezf@magap.gob.ec  

El Salvador Reyna Jovel Laboratorio Nacional de 
Referencia 

Ministerio de Salud - jocosreyna@yahoo.com 
   

Claudia Alfaro Miembro CONACODEX y 
Docente investigador 

Universidad 
Centroamericana José 
Simeón Cañas 

- calfaro@uca.edu.sv 

Ricardo Harrison Jefe Departamento Codex 
Alimentarius 

- - rparker@osartec.gob.sv 

Jennifer Trejo Especialista Codex Alimentarius 

 

 

- - jtrejo@osartec.gob.sv  

mailto:codexsespas@yahoo.com
mailto:israel.vaca@agrocalidad.gob.ec
mailto:presidencia@anecacao.com
mailto:gerencia@anecacao.com
mailto:alberto.nacer@transmargroup.com
mailto:jaime.amaya@transmargroup.com
mailto:mariuxi.espinosav@transmargroup.com
mailto:aramirezf@magap.gob.ec
mailto:jocosreyna@yahoo.com
mailto:jocosreyna@yahoo.com
mailto:jocosreyna@yahoo.com
mailto:calfaro@uca.edu.sv
mailto:rparker@osartec.gob.sv
mailto:jtrejo@osartec.gob.sv
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COUNTRY NAME TITLE INSTITUTION TELEPHONE EMAIL 

European 
Union 

Frank Swartenbroux  European Commission  - sante-codex@ec.europa.eu 

Bernadette Klink-
Khachan 

Health and Food Safety 
Directorate-General  

European Union Codex 
Contact Point 
European Commission  

  frank.swartenbroux@ec.europa.eu  

Ghana Rev. (Dr.) William A. 
Jonfia-Essien 

- CHRISTIAN OUTREACH 
COMPLEX 

233 207950202 
233 202110189 

wajonfiaessien@gmail.com  

Jemmy Takrama - - - takramax@yahoo.com  

Grenada Mr. Andrew Hastick  General Manager  Grenada Cocoa Association 1-473-406-0251  
1-473440-2234;  
440-2933  

andrewhastick@gmail.com 
 gca@ spiceisle.com  

Mr. Matthias Joseph Extension Officer 1-473- 449-6346  
1-473442-7315 

matthiasjos@hotmail.com  

Guatemala Juan Francisco Mollinedo Presidente 
Comité de Cacao y Chocolate 
Diferenciado 

CODEX Guatemala - jfmollinedo@gmail.com  

Jamaica Linnette Peters DVM, 
MVSc, MPH, Associate 
Professor 

Policy and Programme Director Veterinary Public Health   lmpeters2010@hotmail.com 
estewart@bsj.org.jm 
sbudall@bsj.org.jm 

Japan Dr. Kenichi NAKAZONO Deputy director Standards and Evaluation, 
Department of Food Safety, 
Ministry of Health, Labour 
and Welfare 

81-3-3595-2341 codexj@mhlw.go.jp 

India Mr. Devendra J. Haware  Senior Scientist Food Safety & Analytical 
Quality Control Laboratory - 
CFTRI, Mysore 

- devendra@cftri.res.in  

Dr. K. Bhaskarachary Scientist C National Institute of Nutrition bhaskarkc@hotmail.com  

Indonesia Mrs. Tetty H. Sihombing Director of Food Products 
Standardization 

National Agency of Drug and 
Food Control 

- codexbpom@yahoo.com  

Luxembourg Danny Zust - Food safety department 
(Ministry of Health) 

 

 

- danny.zust@ms.etat.lu 

mailto:sante-codex@ec.europa.eu
mailto:frank.swartenbroux@ec.europa.eu
mailto:wajonfiaessien@gmail.com
mailto:takramax@yahoo.com
mailto:andrewhastick@gmail.com
mailto:andrewhastick@gmail.com
mailto:matthiasjos@hotmail.com
mailto:jfmollinedo@gmail.com
mailto:codexj@mhlw.go.jp
mailto:devendra@cftri.res.in
mailto:bhaskarkc@hotmail.com
mailto:codexbpom@yahoo.com
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COUNTRY NAME TITLE INSTITUTION TELEPHONE EMAIL 

Mexico Pamela Suárez Brito Gerente de Asuntos 
Internacionales en Inocuidad 
Alimentaria 

Comisión Federal para la 
Protección contra Riesgos 
Sanitarios (COFEPRIS), 
Secretaría de Salud / 
SAGARPA 

- psuarez@cofepris.gob.mx 

Jessica Gutiérrez Zavala Enlace de Alto Nivel de 
Responsabilidad en Inocuidad de 
Alimentos 

-  jgutierrezz@cofepris.gob.mx 

Netherlands Ana VILORIA Senior Policy Officer Ministry of 
Health, Welfare and Sport 
Nutrition 

Health Protection and 
Prevention Department 

31 70 3406482 ai.viloria@minvws.nl  

Astrid BULDER Senior Risk Assessor National Institute for Public 
Health and the Environment 
(RIVM) 

31 30 274 7048 astrid.bulder@rivm.nl 

Pakistan Name Shahzad Sikander Corp Regulatory & Scientific 
Affairs Manager 

Nestle,Lahore,Pakistan 92-42-35988048 
Mobile: 0301-
8632623 

shahzad.sikander@pk.nestle.com  

Panama Ing. Rupilio Abrego S. Departamento de Producción de 
Cacao 

  (507) + 6652-
3749/ 
6434-1184 

rupilioabrego@hotmail.com 
cooporganic@hotmail.com  

Papua New 
Guinea 

Elias M. Taia   Department of Agriculture & 
Livestock 

- codexcontactpoint.png@gmail.com  

Peru Julissa Fajardo Michelini Profesional de Fiscalización y 
Vigilancia Sanitaria 

Ministerio de Salud - 
Dirección General de Salud 
Ambiental (Digesa) 

- jfajardo@digesa.minsa.gob.pe  

Milagros Bailetti Figueroa Coordinadora Titular de la 
Comisión Técnica de 
Contaminantes de Alimentos y 
Punto Focal del Codex Perú 

Dirección General de Salud 
Ambiental (Digesa) 

- mbailetti@digesa.minsa.gob.pe  

Carlos Alfonso Leyva 
Fernandez 

Miembro de la Comisión Técnica 
de Contaminantes de Alimentos 
del Codex Perú 

Servicio Nacional de 
Sanidad Agraria (Senasa) 

- cleyva@senasa.gob.pe 

mailto:psuarez@cofepris.gob.mx
mailto:ai.viloria@minvws.nl
mailto:astrid.bulder@rivm.nl
mailto:shahzad.sikander@pk.nestle.com 
mailto:rupilioabrego@hotmail.com/cooporganic@hotmail.com
mailto:rupilioabrego@hotmail.com/cooporganic@hotmail.com
mailto:codexcontactpoint.png@gmail.com
mailto:jfajardo@digesa.minsa.gob.pe
mailto:mbailetti@digesa.minsa.gob.pe
mailto:cleyva@senasa.gob.pe
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COUNTRY NAME TITLE INSTITUTION TELEPHONE EMAIL 

Republic of 
Korea 

Moo-Hyeog, Im Deputy Director- Foreign 
Inspection Division 

Ministerio de Alimentación y 
Seguridad de los 
Medicamentos (Ministry of 
Food and Drug Safety 
(MFDS) 

- imh0119@hanmail.net 
codexkorea@korea.kr 

Hyungsoo, Kim Senior Scientific Officer - Food 
Contaminants Division 

jungin98@yahoo.com 

Chon ho, Jo Scientific officer - Food Standard 
Division 

jch77@korea.kr 

Ockjin, Paek Scientific officer - Food 
Contaminants Division 

ojpaek@naver.com 

Hyunah, Kim Scientific officer - Food 
Contaminants Division 

kamjee94@korea.kr 

Russian 
Federation 

Sergey Hotimchenko Head of the Laboratory Institute of Nutrition RAMS - hotimchenko@ion.ru  

Spain Ana López-Santacruz 
Serraller 

Experta Agencia Española de 
Consumo, Seguridad 
Alimentaria y Nutrición 

- alopezsantacruz@msssi.es  

Sweden Mrs. Carmina Ionescu Co- coordinador de Codex Agencia Nacional de 
Alimentod 

4618175500 carmina.ionescu@slv.se 

Switzerland Mr. Mark Stauber  Head Food Hygiene - - Mark.Stauber@blv.admin.ch  

Trinidad and 
Tobago 

Adrian McCarthy  - - - adrian-mccarthy@hotmail.com   

Turkey Dr. Betul VAZGEÇER General Directorate of Food and 
Control 

Ministry of Food Agriculture 
and Livestock 

  Betul.VAZGECER@tarim.gov.tr  

United 
States of 
America 

Eileen Abt On Behalf of Nega Beru, U.S. 
Delegate to CCCF/ Delegado 
CCCF de Estados Unidos 

U.S. Food and Drug 
Administration; Center for 
Food Safety and Applied 
Nutrition 

- eileen.abt@fda.hhs.gov 

Henry Kim On Behalf of Nega Beru, U.S. 
Delegate to CCCF/ Delegado 
CCCF de Estados Unidos 

 

 

 

 

- henry.kim@fda.hhs.gov 

mailto:codexkorea@korea.kr
mailto:codexkorea@korea.kr
mailto:jch77@korea.kr
mailto:ojpaek@naver.com
mailto:hotimchenko@ion.ru
mailto:alopezsantacruz@msssi.es
mailto:carmina.ionescu@slv.se
mailto:Mark.Stauber@blv.admin.ch
mailto:adrian-mccarthy@hotmail.com
mailto:adrian-mccarthy@hotmail.com
mailto:Betul.VAZGECER@tarim.gov.tr
mailto:eileen.abt@fda.hhs.gov
mailto:henry.kim@fda.hhs.gov
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COUNTRY NAME TITLE INSTITUTION TELEPHONE EMAIL 

Viet Nam Mrs. Nguyen Thi Minh Ha - Vietnam Codex Office - codexvn@vfa.gov.vn  

Mr. Do Xuan Hien - Vietnam Coffee Cocoa 
Association 

- info.vicofa@gmail.com  

Mr. Ho Phu Ha - Hanoi University of Science 
and Technology 

- ha.hophu@hust.edu.vn 

 

* Member Countries registered the previous year have also been maintained this year in the list of Participants of the EWG. 
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