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Fig. 2 Transmittance of food dyes used.
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Fig. 3 a* b* chromaticity diagram
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Fig.4 Undiluted solution of primary colors.
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Fig. 5 Calculated transmittance of dye mixtures.
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Fig. 7 Transmittance of food dyes mixture obtained.
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Study on Active Learning of Color and Design Sciences (Part 3):
Development of Teaching Materials
for Color Mixing Exercises Using Food Colors

Faculty of Liberal Arts, Department of Beauty and Fashion Studies
Yuko MORI
Masashi KOBAYASHI

Abstract

This paper is the third report of practical studies in the classes, aiming at the improvement of educational
effect of color mixing theory, in the subject related to color at Department of Beauty and Fashion Studies at
Osaka Shoin Women's University. Discussion is made around teaching materials developed in order to facilitate
systematic understanding of the color mixing theory in class. Assignments of mixing of three primary colors
using pigmentary coloring materials and the development of teaching materials for them have been conducted
for the study intended to facilitate understanding of subtractive color mixing. In this paper, the development of
teaching materials using food dyes is conducted as a third report on the development of teaching materials for
subtractive color mixing exercises. Its content is to make a color wheel of 12 colors by mixing solutions colored
by food dyes at a certain proportion in a class of experiments. It is necessary to prepare undiluted solutions as
close to the three primary colors in color as possible in order to reproduce a color wheel by mixing solutions.
For this purpose, color appearances were simulated, and spectral color measurement (spectrometry) was
conducted at a certain level of dye concentration. The concentration levels of undiluted solutions were
determined by calculating XYZ values of each dye from these results. Furthermore, by calculating the L*a*b*
value, a kind of uniform color space that emphasized visuality, it is made a guide for determining the
concentration level of coloring matter of undiluted solutions. The results of adjusting concentration of the
undiluted solutions so as to reach the necessary L*a*b* value led to an ideal condition for food color solutions
that approximate the three primary colors.

Keywords: color education, color mixing exercises, food colors, color solutions
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