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Evaluation of Physical Properties for Black Chocolate

Masatsugu Tamural’ Yukiharu Ogawal, iGraduate School of Horticulture, Chiba University
“Department of Agricultural Chemistry, Faculty of Agriculture, Meiji University
2 D of Agricultural Chemistry, Faculty of Agricul Meiji Universi
Noriaki Ikawa

In order to investigate suitable percentage of cacao butter and palm oil contents in a black chocolate, its physical
properties such as viscosity, braking energy and color differences with various cacao butter contents were measured
and evaluated. The physical properties were varied from the cacao butter percentages, and there were significant
difference between 37.0% cacao butter content sample and others in the color differences (p<0.05) by sensory test.
Although the melting and hard to chew assessed from sensory test had no significant differences, the 37.0% sample
had comparatively preference. The palm oil added samples based on the 37.0% cacao butter content sample were
also measured and evaluated. The test indicated melting and hard to chew properties had no significant differences,
however, black chocolate sample with larger palm oil content was more preferable. The color of black chocolate
had significant differences between palm oil added samples, and larger percentage sample was more preferable.
The results in this study indicated that the palm oil is not only a substitute for cacao butter but also improvement of
eating quality for black chocolate.
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Table 1  Percentage for ingredient of black chocolate.

without palm oil

with palm oil

sample
A B C D E F G H
sugar 440 44.0 44.0 44.0 44.0 44.0 435 43.0
lecithin 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
total 55.0 49.0 40.0 31.0 22.0 13.0 41.0 42.0
A9 1 cacao solid 248 22.1 18.0 14.0 9.9 5.9 185 189
TS cacao butter 303 270 22.0 17.1 12.1 7.2 22.6 23.1
additional cacao butter — 6.0 15.0 24.0 33.0 42.0 14.0 13.0
palm oil — — — — — - 05 1.0
total fat 30.3 33.0 37.0 41.1 45.1 49.2 371 37.1
total cacao 55.0
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Fig.2 Relationships between viscosity and shear rate of black
chocolate with various cacao butter contents.
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Fig. 3 Relationships between viscosity and shear rate of black
chocolate, cacao mass, cacao butter and palm oil.
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Fig.4 Breaking energy of black chocolate with various cacao
butter contents. Error bar means standard error. (n=27)
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Fig.5 Color tone of black chocolate with various cacao butter
contents. (n=10)
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Fig.6 Melting and viscosity of black chocolate with various
cacao butter contents. Error bar means standard error.
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Fig.7 Hard to chew and breaking energy of black chocolate
with various cacao butter contents. Error bar means
standard error. (n=20)
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Fig.8 One’s favorite color and color differences with various
cacao butter contents. Error bar means standard error.

Bars with different letter indicate significant difference
(p<0.05). (n=20)
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Fig.9 Relationship between viscosity and shear rate of black
chocolate with various palm oil contents.
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Fig.10 Breaking energy of black chocolate with various palm
oil contents. Error bar means standard error. (n=14)
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Fig.11 Color tone of black chocolate with various palm oil
contents. (n=10)
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Fig.12 Melting and viscosity of black chocolate with various
palm oil contents. Error bar means standard error.
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