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Industry

e Chocolate industry
Specializes in single-
origin, small-batch

(@)

Industry

e ~3.8 million tons of cocoa

@)

chocolate made from
ethically sourced, high-
quality beans

beans produced worldwide
in 2022/ 23

20-30%1s shells that are

discarded in the
winnowing process

760,000 and 1,140,000
metric tons of shells
worldwide
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Cocoa Shell Waste

e Approximately 22% of the
productreceived consists of
cocoa shells, often considered
waste

These edible shells are rich in
nutrients

Developing creative recipes to
repurpose them,such as
chocolate cookies, spice mixes,
and tea blends




P2 Area of Focus

Cocoa products tend to bind heavy
metals due to negatively charged
components.

Testing cocoa shells for heavy
metalcontaminants.

Making recommendations based
on findings as needed.




Chemical Testing

Dry Ashing Chemical Treatment ICP-MS

Removes all organic carbon Dissolve ash in strong acid Inject into argon plasma




Shell Heavy Metal Analysis

Dominican Republic {ugfg) Ecuador (uglg)




Implications for Recipe
Development

Max Commercial Chocolate

Product




Implications for Recipe
Development
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Mineral Content
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P2 Area of Focus

Utilizing cocoa shells in
innovative ways toreduce
waste and increase profit

(@)

Creating trail cookie dry
mixes with Montana-
sourced ingredients

Developing unique spice
mixes to further
repurpose cocoa shells




Recipe Trials

Chocolate Trail Cookie:
® Testing cocoa shellupper limit
e Allpurpose flour alternatives
e Montana based ingredients

Spice Mix and Sweet Tea:
e Testing cocoa shellupper limit
e Deperminging which recipe to
showcase at the farmers market




P2 Qutcomes

~0.0444

tons for
*Based front porch
~304,000-

456,000
metric tons
worldwide

on food
waste

lI B



Reflections &
Recommendations

Moving Forward:
Farmer’s Market
Further chemicaltesting
Marketing research

Recommendations for future
interns
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