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Introduction Alm, materials and methods
Cocoa is an extremely rich source of many essential minerals. Aim of this work is to test the essential mineral nutritional
Chocolate has the potential to provide significant amount of elements in different chocolate products: dark and milk,
minerals in the human diet, in particular macro-elements: collected from the Dolceamaro srl company (Monteroduni-
Calcium, Potassium, Magnesium, Phosphorus and micro- ltaly). The mineral content, measured by Varian ICP 710 OES,
elements: Copper, Iron, Zinc and Selenium'* are evaluated respect to the reference levels of nutrients:

NRVs - Nutrient Reference Values* and LARN - Reference
levels of intake of nutrients and energy'®.

Figure 1. Macroelements concentrations in different chocolates and

cocoa beans Results

e The content in macroelements overall raises significantly

200 increasing the percentage of cocoa in chocolate. Milk
chocolate has the highest content of Calcium (180.4 mg/100g).

o Chocolate is a strong source for Magnesium: the highest

500 content is observed in the chocolate 90%, corresponding to

about &7% MNRV. Dark chocolate (90%) is also richer in

" Potassium (720 mg/100g), and Phosphorus (396.5 mg/100g),

300 although the significant decrease respect to the cocoa beans
- (Fig.1).

Chocolate is also a source of micronutrients: all samples of

100 chocolate are particularly rich in Selenium (Tab.2). The Copper

content is high with the exception of milk chocolate. However

: 1 2 3 4 5 3 the consumption of 100g/day of dark chocolate does not reach

the levels of toxicity to the Copper (UL = 5 mg/day). The Zinc in

1: milk chocolate: 2: dark chocolate 60%: 3: dark chocolate 70% dark chocolate 20% covers between 30-35% of the needs/day

4: dark chocolate 80%; 5: dark chocolate $0%; 6: cocoa beans with values far away by UL (25 mg/day). The dark chocolate

90% is an excellent source of Iron also taking account of its
high bioavailability due to the almost complete absence of
phytates.

Table 1. Percentage of macroelements dietary intake from 100g of chocolate compared with reference levels of

i LARN NRV
milk chocolate dark chocolate 60%  dark chocolate 70% dark chocolate 80% dark chocolate 0% adults adults

WNRV WLARN | WNRV | WLARN | %NRV | %LARN | %NRV | %LARN mg/day  mg/day

Ca | 225 | 180 | 80 | 64 | 99 | 79 | 90 | 72 | 113 | 90 1000 800
K | 189 @ 97 | 232 | 119 270 | 138 | 282 | 145 | 360 | 18.4 [EECL 2000
Mg 137 @ 2.7 | 423 @ 661 @ 512 @ 800 @ 530 | 828 @ 672 @ 105.0 375

P | 284 | 284 | 316 | 316 @ 399 | 399 | 425 | 425 | 566 | 56.6 700

Table 2. Mean of microelements (mg/100g) compared with reference levels of nutrients

. ¥h et LARM, adults NRV, adults
Milk chocolate Dark chocolate 60%  Dark chocolate 70%  Dark chocolate 80%  Dark chocolate 0% (mg/day) (mg/day)

Cu 0.31* 1.4 1.83° 1.78° 0.9 1
Fe = 119 9.73 ' 9.84¢ ' 11.24 ' 10.8¢ BTN 10 (M) - 18 (F) 14
Se | 0.06* | 0.08 ' 0.09° ' 0.10° ' 0.10¢ | <0.001 0.055

In | 0.94+ | 2,24 ' 3.19¢ ' 2,858 ' 3.5 | <0.001 12 10

ARG Srheffe test, unequal letter within same row indicate significative difference (P < QU011
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