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Abstract

We used blueberries to dye samples of cotton, wool, and plain-woven silk cloth in order to
investigate the relationship between dyeing conditions and color. The staining solution was prepared
by heating frozen blueberries in water at 60°C to extract the liquid dye. Hydrochloric acid, sodium
bicarbonate, and sodium hydroxide were added to make dyes with pH levels of 2, 4, 6, and 8. The
cloth samples were dyed at ambient temperatures for 15, 30, or 45 minutes. Lightness (L*) and
chromaticity (a* and b*) were measured for each of the dyed cloth samples and different colors were
obtained depending on the combination of material and pH. The dyed color was lighter for cotton
and darker for silk and wool at all pH levels. Lower-pH dyes resulted in a red color whereas higher-
pH dyes resulted in a blue color. The raw wool that was the used to make the wool cloth was also
dyed with the blueberry solution and then washed with a neutral detergent to investigate the effect of
repeated washing. A measurement of color values for the dyed raw wool revealed similar trends to

those obtained for the cloth samples but did not show any effect from repeated washing.
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15 30 45
pH ##r L* a* b* c* L* a* b* c* L* a* b* c*
i 61.66 791 -11.93 14.31| 56.65 10.80 -13.13 17.00| 55.65 10.41 -13.52 17.06
2 A 67.99 890 -5.63 10.53| 63.66 11.66 -7.19 13.70| 61.40 12.11 -7.38 14.18
£ 64.84 14.83  -2.70 15.07| 59.86 17.99 -3.32 18.29| 59.86 18.62 -2.06 18.73
i 73.73  4.47  -2.12 4.95| 66.59 827 -5.75 10.07| 63.66 10.48 -5.40 11.79
4 i 59.22 897 -13.06 15.84| 50.45 14.57 -14.38 20.47| 46.15 16.06 -14.16 21.41
E 57.03 7.64 -12.94 15.03| 53.02 873 -13.42 16.01| 50.67 10.12 -14.18 17.42
b 79.28 149 -0.84 1.71) 77.34 195 -2.10 2.87| 73.88 2.74 -2.93 4.01
6 8 7290 1.51 -1.78 2.33| 6898 193 -3.74 4.21| 6474 330 -5.74 6.62
E 77.05  2.28 1.03 2.50| 74.32  2.24 0.10 2.24| 7289 1.81 -0.52 1.88
i 85.80  0.79 1.62 1.80| 85.24  0.87 2.12 2.29] 84.96 0.97 2.51 2.69
8 81.93 1.22 3.60 3.80| 81.43 1.10 4.49 4.62| 80.82  1.05 5.67 5.77
E 79.55  2.32 3.91 4.55| 79.05  2.16 4.76 5.23| 78.24  2.19 6.07 6.45
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