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Toxic, Essential, and Rare Earth Element Exposure from Chocolate:
A Human Health Risk Assessment
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RESULTS & DISCUSSION

INTRODUCTION & AlM

Fig 1 - Principal Component Analysis (PCA) of chocolates.
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Aim: To determine the concentrations of trace elements (Al, . . SR rCi (6113
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Mn, Fe, Zn, Se, As, Cd, Pb, Hg, Rb and rare earth elements) in 0l @@ oA ) @
chocolates with cocoa percentages between <40% and 92% - ff“;o\:)b 8 0%58\“’:”*; '/::@ :\(’" N
purchased in Brazilian markets, as well as to assess the : jo:d YEEE ’0\; o g O/o" @\i
nutritional risk based on the estimated daily intake (EDI) and 24 ’ \ _____ o
the target risk quotient (THQ). e Y AR S e
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METHOD  Higher concentrations
( “ " Fe:438.23 mg kg-' |
Chocolates 80—
200 mg e 5> | Cd: 672.69 ug kg~
(triplicate) 82% cocoa Ce: 114.76 ug kg~

<40 % -95 %
cocoa

o Estimated daily intake (EDI)
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Fe: 0.78 mg kg-* Se: 0.03 mg kg’
Cd: 0.27 pg kg  Al:0.04 mg kg’
Mn: 0.02 mg kg-* Pb: 0.03 pg kg™
Zn: 0.15 mg kg’
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Thirty-two\
samples

e THQ < 1 for all elements;

e Higher cocoa content = higher concentration of
metals.
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TOR e CONCLUSION

e A clear relationship exists between cocoa content,

e Risk assessment for the trace elements element levels, and sample origin.
) . e There is a need to simultaneously monitor the elemental
Estimation target hazard composition.
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