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< Abstract>

For the efficiency in extracting gromwell colorant, methanol, ethanol and aceton were used as solvents.
Also, to compare the results when dyed in various conditions and on various fabrics, the ratio of water-dye
mixture, pH, temperature, and varieties of fabrics -wool, silk, cotton, nylon, ramie- were selected. L, a, b,
AE, munsell and K/S value of each sample was measured and compared for the practical use.

Water-dye mixture of 5:5 ratio showed the optimum dyeability. Not to mention wool and silk, but also
cotton showed a satisfying dying result at the acidity of pH4. As the temperature increased, the dyeability of
all three fabrics improved greatly. Especially, wool showed the highest improvement in terms of dyeability as
the temperature increased. K/S values for wool and nylon showed superior results to the others in the
gromwell colorant. The resulting color turned out somewhat different depending on the solvents used and the
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sort of fabric that was tested on. When the gromwell colorant extracted with methanol or ethanol was
applied, the color of fabrics came out as purple or purpleblue. When the colorant extracted with acetone was
used, the color of fabrics came out to be redpurple. The colorfastness to light showed low grades regardless
to whichever solvents were used. The grades of colorfastness to laundering were recorded low numerical
values, and its record became even lower when the gromwell colorant extracted with aceton was applied.
The staining grade of the colorfsatness to laundering showed a good grade in the range of 4 to 5. All the
dyed fabrics showed a excellent drycleaning fastness.
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<Fig. 1> The chemical structure of Shikonin
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<Table 1> Characteristics of fabrics
Fabi Fabric Count| Thickness| Weight
abncs weave (inch X inch){ (mm) ((g/ 100cm?)
wool plain 80x 88 0.26 1.06
silk plain 152x 120 0.08 0.68
cotton plain 72 %80 0.28 098
nylon plain 120 x 96 0.12 0.56
ramie plain 67 x 47 0.27 0.52
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<Fig. 3> Dyeability of the fabrics according to ratio of water addition to gromwell-methanol solution(pH 4, 50°C)
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<Fig. 4> Dyeability of samples dyed with the gromwell dyebath under various conditions
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<Table 2> Dyeability of the fabrics dyed with the various gromwell dyebaths

fabrics/solvent color values L a b AE H vIC
methanol 32.51 13.87 -15.71 70.51 3.51P 3.17/3.27
Wool ethanol 35.61 11.25 -14.86 66.82 2.01P 3.46/2.88
acetone 3292 17.75 -13.56 70.44 7.80P 3.21/3.61
methanol 55.22 297 -9.35 44.45 3.95PB 5.36/1.56
Cotton ethanol 62.26 2.94 -6.16 36.89 1.96PB 6.06/0.70
acetone 66.65 17.36 -2.58 36.37 7.61RP 6.50/3.56
methanol 3847 10.85 -13.91 62.01 2.46P 3.74/2.71
Silk ethanol 48.59 7.46 -11.09 51.08 0.85P 4.7172.07
acetone 49.28 2.038 -6.79 53.01 3.74RP 4.78/4.15
methanol 31.97 18.09 -16.84 70.84 5.54P 3.11/4.01
Nylon ethanol 34.52 22.35 -14.75 69.21 9.11P 3.36/4.65
acetone 40.32 22.81 -12.63 63.61 0.54RP 3.91/4.76
methanol 61.64 2.22 -11.97 33.64 2.89PB 5.99/2.29
Ramie eth .i0l 68.50 2.03 -10.24 26.56 1.76PB 6.68/1.88
acetone 51.58 12.88 -15.16 45.39 3.72RP 5.00/3.55

Dyeing Condition : pH4, 80°C
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<Fig. 5> K/S values of the fabrics dyed with the various gromwell dyebaths
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T2 23% Aot 9B Azl A U
Zo] 2-3302 ANE & 530 /1% 9o 29 Llightfastness
AL 22 W uls 12F0F YHHoE BE A fabricT)lvem Methanol Ethanol Aceton
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S
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<Table 4> Colorfastness to laundering of the fabrics dyed with gromwell dyebaths
colorfastness to laundering
solvent | fabric fading stain
L a b AE grade L a b AE grade
wool 29.94 5.96 -8.61 8.67 2 95.52 -0.06 367 1.50 4
silk 39.12 9.23 -8.73 5.20 23 95.98 -0.14 3.66 1.05 4-5
methanol| cotton 64.91 3.29 -3.61 6.60 2 94.87 -0.01 293 2.35 4
nylon 3221 14.37 -9.40 8.71 23 96.41 -0.29 4.08 0.86 4-5
ramie 85.70 0.72 -1.08 9.52 2 95.87 -0.32 3.55 1.15 4
wool 3410 | 525 -197 6.39 2 95.68 -0.23 3.64 132 4
silk 50.64 771 -7.01 4.88 2-3 95.99 -0.41 3.69 0.99 4-5
ethanol | cotton 71.83 343 -1.27 7.64 2 94.84 | -0.03 323 226 4
nylon 30.31 1091 | -10.11 7.90 2-3 96.36 | -032 3.88 0.60 4-5
ramie 80.64 031 -0.69 997 2 96.08 | -0.28 3.57 096 4
wool 2945 | 683 | -767 | 1337 1-2 9527 | 028 421 1.83 4
silk 48.68 1122 -5.57 11.96 1-2 95.40 0.32 3.90 1.72 4
aceton cotton 68.22 11.25 -0.84 8.09 2 95.27 0.28 421 1.83 4
nylon 38.06 | 14.91 -9.08 10.78 2 96.14 | -0.03 3.90 0.90 4-5
ramie 75.43 6.38 -4.30 10.53 2 93.80 1.03 278 3.66 4
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<Table 5> Colorfastness to drycleaning of the fabrics dyed with gromwell dyebaths

Colorfastness to Drycleaning

solvent methanol ethanol acetone

fabric fading stain fading stain fading stain

wool 4-5 5 5 5 5 5

silk 4-5 4-5 5 5 5 5

cotton 5 5 5 5 4-5 5

nylon 5 5 5 4-5 5 4-5

ramie 5 5 4-5 5 5 5
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