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Abstract

Cocoa and chocolate are commercial products of great economic importance. Some physical properties
of dark chocolate products were studied at three levels of different sugar concentrations: 60%, 80% and 100%.
It was found that dark chocolate of 80% sugar concentration had the highest satisfaction at level 8 in terms of
flavor, taste and preferences from consumers. Additionally, this formulation exhibited consistent colour
properties and an optimal water activity (a,) range for storage stability. Analysis of volatile compounds by
Headspace-Solid Phase Microextraction (HS-SPME) Gas Chromatography-Mass Spectrometry (GC-MS) revealed
outstanding compounds, which are Butanal, 3-methyl- (CsH,00), Pentanoic acid (CsH00,), Acetic acid, 2-
phenylethyl ester (C;oH;,0,) and Benzeneethanol (CgH,40), respectively. As for the nutritional information of 80%
dark chocolate products, the nutritional values per package unit (30 grams), when consumed in specified amount,
are 180 kilocalories of energy, 8 grams of sugar, and 10 grams of fat. These nutritional values amount to 8%,
12% and 15% of the maximum recommendation for daily intakes. These findings suggest that 80% dark

chocolate is an optimal choice for consumers seeking reduced sugar intake while maintaining desirable taste
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characteristics. This research provides valuable insights for the future development of health-oriented chocolate
products.

Keywords: cocoa, dark chocolate, volatile compounds, nutritional value.
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Table 1 The physical properties of dark chocolate bars are listed

Color
Treatments aw Total Solid (°brix)
L* a* b*
D60 0.56+0.02° 29.25+1.97° 7.85+1.14° 3.27+2.17° 76.00+0.00°
D80 0.59+0.01° 28.42+0.38° 7.05+0.14° 1.77+0.07° 70.00+0.00°
D100 0.59+0.34° 28.59+0.34° 6.64+0.09° 1.31+0.08° 24.10+0.17¢

Data represents Mean + Standard Deviation from three replicates. Difference letters in the same column
indicate significant differences (p<0.05). English letters represent different sets of experiments. D60: 60% dark
chocolate, D80: 80% dark chocolate, D100: 100% dark chocolate.
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Figure 1 The sensory test results of dark chocolate products. D60: 60% dark chocolate, D80: 80% dark chocolate,
D100: 100% dark chocolate.
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Figure 2 The volatile compound graphs for 80% dark chocolate.
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Figure 3 Nutrition facts and nutrition facts label summary for 80% dark chocolate.
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