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COCOA & CADMIUM





WHY IS CADMIUM
CONSIDERED A RISK IN

COCOA?



Using soap bars and
organic dishwashers

Presentations are tools that

can be demonstrations.

Repurposing glass,
cardboard and paper

Presentations are tools that

can be demonstrations.

Soils naturally

Industrial products
      -Fertilizers (Phosphate-based) 
      -Ni-Cd batteries
      -Yellow-orange pigmentation in paints
      -Polluted effluent

Metal usually associated with pollution and
toxicity.

W H A T  I S  C A D M I U M ?

S O M E  S O U R C E S :

A L S O  F O U N D  I N . . .

Some foods that we consume including cocoa



Cadmium:
Potential

Health Risks

NEUROLOGICAL  EFFECTS

Reduced neurobehavioral function-

learning disability

KIDNEY  &  L IVER

Renal damage and liver disease

BONES

Reduced bone mineral density-

"brittle bone disease"



Food Safety
Regulations for
Cd in Cocoa

Food Safety
Limits 

CADMIUM  IN  COCOA



EXPORT  BAN

Meeting regulatory limits for cadmium in cocoa beans

CADMIUM  IN  COCOA  IS  MAINLY  A  PROBLEM  IN

THE  AMERICAS

Example: Latin America, Caribbean

GLOBAL  SUPPLY  80%  F INE  OR  FLAVOUR  COCOA

May exceed maximum allowable limit for cadmium in some countries

 Global Distribution



Peru: Florida-Rofner, 2021Ecuador: Arguello et al., 2019 Colombia: Bravo et al., 2021

Latin America: Cd Distribution



Caribbean: Cd Distribution

Trinidad



Central America: Cd Distribution
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MANAGING THE 
ISSUE



How does
cadmium get
into cocoa?



Pre-harvest
Cultivation
Phase

CADMIUM  ISSUE  LOCALIZED

TO  THE  F IELD :  S O I L

 

 



Accumulation of Cd 

occurs through:

DIRECT  UPTAKE  FROM  CADMIUM  

CONTAMINATED  SOILS  INTO  BEANS

Cd

CdCdCd

Cd

Cd



Cd

CdCdCd

Cd

Cd

Reduce cocoa 

bean Cd levels



Evidence-based
approach

CADMIUM  MITIGATION  IN  COCOA

Cd

CdCdCd

Cd

Cd
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Evidence-Based Approach: Cd Mitigation Cocoa
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Evidence-Based Approach: Cd Mitigation Cocoa



STRATEGIC MAPPING



Geographic 
Information 

System 
(GIS)

Mr. Marvin Lewis



STRATEGIC MAPPING



(a)   Characterize & Map Cocoa-Growing Communities



(b) Determine the Distribution & Severity of the issue (Bean Cd)

(mg/kg)



(b)  Determine the Distribution & Severity of the issue (Bean Cd)

Frequency distribution graph of bean Cd 
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Evidence-Based Approach: Cd Mitigation Cocoa



Diagnostic study: Factors contributing to Cd uptake 

pH

Organic Matter

Mn, Fe and Zn levels

Salinity, soil texture... etc.

Mapping soil physicochemical properties 

FACTORS

Soil Cd levels

Sources of Cd

Physicochemical Properties

      by CGC

Genetic differences

Cd Cd

Cd



Diagnostic study: Factors contributing to Cd uptake  (Soil Cd)



Diagnostic study: Factors contributing to Cd uptake  (Soil Cd)

Frequency distribution graph of soil Cd (0-15 cm) depth



Diagnostic study: Factors contributing to Cd uptake (Soil pH)



Diagnostic study: Factors contributing to Cd uptake (Soil pH)



Diagnostic study: Factors contributing to Cd uptake  (Soil OM)



Diagnostic study: Factors contributing to Cd uptake (Soil Zn)



Copyright © CDCTTL

Evidence-Based Approach: Cd Mitigation Cocoa



Cd Cd

Cd

Development of mitigation strategies to reduce Cd levels



Minimizing Cd contamination of cocoa-growing soils

CADMIUM CONCENTRATIONS PHOSPHATE-BASED
 GRANULAR FERTILIZERS FLOODING FROM CONTAMINATED RIVER SOURCES



 

Soil
Remediation

MITIGATION  STRATEGY



 
Blending

MITIGATION  STRATEGY



 
Genetics

MITIGATION  STRATEGY
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Evidence-Based Approach: Cd Mitigation Cocoa



4 .  I N F O R M A T I O N  D I S S E M I N A T I O N  A N D  F A R M E R  T R A I N I N G

O B J E C T I V E

Support systems in place for farmers

Extension and training
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SUMMARY FINDINGS

deficiencies in soil Zn levels

low pH levels 

low OM

Based on the results from this study, Dominica does not

appear to have a significant cocoa bean Cd issue as

majority of the island has bean Cd levels that are below

the limit of concern. 

For the very few farms identified, it is possible that this

may be due to:

However, these soil factors could be mitigated using soil

amelioration strategies.

Short-term solution: blending of cocoa beans
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