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● Major: Dietetics
● Ca r e e r  Inte r e s ts : Die tic ia n 
● Inte r n Role : Innova tive  r e c ipe  

de ve lopme nt 
● Why P2 : Find c r e a tive  wa ys  with 

pr oje c t  ba s e d le a r ning to pr e ve nt 
food wa s te , a nd ove r a ll pollu tion

Anna Binion



● Major: Nutrition and Dietetics

● Ca r e e r  Goa l: Re gis te r e d 
Die tit ia n

● Inte r n Role : Che mica l Ana lys t

● Why P2 : Pa s s iona te  a bou t 
pe ople  be ing nou r is he d in 
s u s ta ina ble  a nd s a fe  wa ys

Katie Elliott 



● Evolved from making chocolate for fun to creating a 
pr ofita ble  bus ine s s

● Expa nding the ir  br a nd by s e lling the ir  pr oduc ts  in 
mor e  loca l s tor e s , bus ine s s e s , a nd ma r ke ts

Front 
Porch 
Chocolate

● Innova ting with cocoa  s he ll r e c ipe s  to ma ximize  
fla vor  a nd s u s ta ina bility

● Conducting r igor ous  he a vy me ta l te s ting to e ns u r e  
pr oduc t s a fe ty a nd qua lity

Meet Greg and T :)

● Sie r r a  Le one , Dominica n Re public , Ble nd 
○ Sipping Chocola te  
○ Chocola te  ice  c r e a m s he ll 

Interest in P2

Single Origin Chocolate 



● ~3.8 million tons of cocoa 
be a ns  pr oduce d wor ldwide  
in 2022 / 23
○ 20-30% is  s he lls  tha t  a r e  

dis ca r de d in the  
winnowing pr oce s s

○ 760 ,000  a nd 1 ,140 ,000  
me tr ic  tons  of s he lls  
wor ldwide  

● Chocola te  indus tr y 
○ Spe c ia lize s  in s ingle -

or igin, s ma ll-ba tch 
chocola te  ma de  fr om 
e thica lly s ou r ce d, high-
qua lity be a ns

Significance 

Impact 
Industry 





Cocoa Shell Waste

● Approximately 22% of the 
pr oduc t r e ce ive d cons is ts  of 
cocoa  s he lls , ofte n cons ide r e d 
wa s te

● The s e  e dible  s he lls  a r e  r ich in 
nu tr ie nts

● De ve loping c r e a tive  r e c ipe s  to 
r e pu r pos e  the m, s uch a s  
chocola te  cookie s , s pice  mixe s , 
a nd te a  ble nds



● Cocoa products tend to bind heavy 
me ta ls  due  to ne ga tive ly cha r ge d 
compone nts .

● Te s ting cocoa  s he lls  for  he a vy 
me ta l conta mina nts .

● Ma king r e comme nda tions  ba s e d 
on findings  a s  ne e de d.

P2 Area of Focus 



Chemical Testing

Removes all organic carbon
Dry Ashing

Inject into argon plasma
ICP-MS

Dissolve ash in strong acid
Chemical Treatment

● Cocoa Shells
● Stor e  Bought Ca ca o Nibs  



● Heavy metal content 
de te r mine d.

● Diffe r e nce s  dis cove r e d 
be twe e n the  two s ou r ce  
r e gions .

● Significa ntly be low the  CA 
s ta nda r ds  for  e a ch

○ As  = 10  ug/ s vg

○ Cd = 4 .1  ug/ s vg

○ Pb = 0 .5  ug/ s vg

Results

htt / / hh / it i 65



Implications for Recipe 
Development

Using cocoa shells in the cookie 
r e c ipe  is  we ll within s a fe  le ve ls  of 

cons umption.

https :/ / www.fr ontie r s in.or g/ jou r na ls / nu tr it ion/ a r t ic le s / 10 .3389/ fnu t .2024.1366231/ fu ll



Implications for Recipe 
Development

Using cocoa shells in the spice mix 
r e c ipe  is  we ll within s a fe  le ve ls  of 

cons umption.

https :/ / www.fr ontie r s in.or g/ jou r na ls / nu tr it ion/ a r t ic le s / 10 .3389/ fnu t .2024.1366231/ fu ll



Mineral Content



P2 Area of Focus 

● Utilizing cocoa shells in 
innova tive  wa ys  to r e duce  
wa s te  a nd incr e a s e  pr ofit

○ Cr e a ting tr a il cookie  dr y 
mixe s  with Monta na -
s ou r ce d ingr e die nts

○ De ve loping unique  s pice  
mixe s  to fu r the r  
r e pu r pos e  cocoa  s he lls



Recipe Trials
Chocolate Trail Cookie:
● Te s ting cocoa  s he ll uppe r  limit
● All pu r pos e  flou r  a lte r na tive s  
● Monta na  ba s e d ingr e die nts  

Spice  Mix a nd Swe e t Te a : 
● Te s ting cocoa  s he ll uppe r  limit  
● De pe r minging which r e c ipe  to 

s howca s e  a t  the  fa r me r s  ma r ke t



P2 Outcomes

One-time 
Cost to 

Implement 
($)

Savings 
from P2 
Action 

($)

Reductions in

Hazardous 
Material 

input (lbs)

Food 
waste (lbs)

Air 
emissions 

(lbs)

Water 
pollution 

(lbs)

MTCO2e 
emissions 

(tons)

Water use 
(gal.)

n/a 242.5 lbs
*Based 
on food 
waste 

n/a 

~0.0444 
tons for 

front porch
~304,000-
456,000 

metric tons 
worldwide

n/a 



Moving Forward:

● Fa r me r ’s  Ma r ke t

● Fur the r  che mica l te s ting 

● Ma r ke ting r e s e a r ch 

● Re comme nda tions  for  fu tu r e  
inte r ns

Reflections &
Recommendations 
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