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Abstract

The purpose of this study is to investigate the efficacy of safflower yellow colorant as a natural dye for
hair coloring. The dyeing properties of safflower yellow colorant on hair were explored to obtain optimum
conditions. Also, the effect of mordant was studied in terms of dye uptake, colorfastness, and hair damage
to better understand the characteristics of the colorant. Tensile strength measurement and SEM analysis
were carried out for investigating hair damage to light exposure and washing. On the basis of obtained
results considering possible hair damage, optimum dyeing conditions were set 100%(o.w.h.) colorant
concentration, pH 35, 40°C, and 20min. Dye uptake was improved more effectively by repeated dyeing
rather than by increasing concentration. Pre-mordanting method improved dye uptake slightly, irrespective
of mordant type. The safflower yellow colorant produced Y colors on hair. Cu and Fe mordants improved
washing and light fastness slightly. Better strength retention was obtained with the mordanted-dyed hair
than the unmordanted-dyed hair after light irradiation for 40 hours and 10 repeated washing. The hair was
more damaged by light exposure than by washing. It was concluded that the safflower yellow colorant can
be used as a natural semi-permanent hair dye producing Y color without mordanting.
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Fig. 1. Structure of red and yellow safflower pigments.
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Fig. 3. FT-IR spectra of (a) safflower yellow and (b) Fig. 4. Effect of dye concentration on the dye uptake
safflower red colorants. of hair(40°C/20min, pH 5).
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Fig. 6. Effect of dyeing time on the dye uptake of
hair(100% o.w.h., 40°C, pH 5).
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Fig. 7. Effect of pH on the dye uptake of hair(100%
o.w.h., 40°C/20min).
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Fig. 9. a* and b* coordinates of dyed hair samples.

Table 1. H V/C & L*, a*, b* value of the mordanted hair

Un- 5.1Y 5.7/4.8 57.67 0.82 34.35 34.36 88.63

- AL* Aa* Ab* AC* Ah* AE*

pre- 4.3Y 6.0/6.2 341 2.51 9.94 10.05 -2.00 10.80

Al sim- 42Y 6.3/5.7 5.63 2.05 6.12 6.22 -1.75 8.56
post- 4.0Y 5.9/59 2.47 292 6.99 7.15 -2.50 797

pre- 54Y 5.8/54 1.50 0.24 4.84 4.85 -0.11 5.07

Cu sim- 44Y 6.1/5.8 3.96 1.88 6.99 7.07 -1.56 8.25
post- 47Y 5.7/5.1 -0.11 1.25 1.74 1.79 -1.18 2.14

pre- 4.2Y 4.3/13.5 -14.32 1.55 -10.08 -9.97 212 17.58

Fe sim- 4.5Y 5.1/4.2 -5.58 1.11 -4.58 -4.53 -1.31 7.30
post- 4.6Y 4.5/3.3 -12.05 0.80 -11.37 -11.33 -1.31 16.59

pre- 4.3Y 6.1/6.0 4.00 2.17 8.46 8.55 -1.76 9.61

Cr sim- 2.4Y 6.0/6.1 2.99 5.82 6.85 7.37 -5.14 947
post- 2.1Y 5.7/57 0.20 6.25 3.75 4.39 -5.81 729

pre- 2.4Y 6.3/1.7 5.87 8.06 17.01 17.76 -6.23 19.71

Sn sim- 3.8Y 6.4/6.7 7.00 3.66 12.57 12.77 -2.87 14.84
post- 34Y 5.9/6.3 2.07 4.64 9.55 9.88 -3.89 10.82
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Fig. 10. Effect of mordant on the color difference of
dyed hair depending on irradiation time.

Table 2. Colorfastness to light and washing of the dyed hair

Trradiation time(hr) . Number of w

; 5 10 20 40 S 2
Unmordanted ’ 3/4 3 2/3 2 4 3/4 3
Al 3/4 3 2/3 2 415 3/4 3
Cu 3/4 3/4 2/3 2/3 4/5 4 3/4
Pre- Fe 3 2/3 2/3 2/3 45 —4 4 3/4
Cr 3 3 273 2 4 3/4 3
Sn 3/4 3 213 2 4 4
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