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Fabric Dyeing Using Anthocyan Pigment from Grape Skin
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<Abstract>

The natural dyestuff, grape skin dye was manufactured from grape skin by boiling in 0.1% HCl solution,
eliminating the sugar and powdering in freeze dryer. Cotton, wool, silk and nylon fabrics were dyed under
several conditions using the manufactured grape skin dye to investigate the dyeability and color fastness.
Dyeing was operated in acidic dyebath of pH 4 because the grape skin is anionic.

The color of dyed fabrics were affected on temperature of dyeing solution. Under 80°C, the color of dyed
fabrics were red or violet, but changed to brown in laundering. Above 100°C, the color were brown and safe
in laundering.

Dyeabilities on wool, silk, and nylon fabrics were good, especially silk fabrics were dyed deeper than
others. Dyeability was developed with concenturation of dyeing solution.

All the dyed fabrics were excellent in color fastness to crocking and laundering. Light fastness was low to
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moderate. The light fastness of dyed nylon fabrics were as poor as grade 1, but they could be improved to

grade 3~4 by aftertreatment with gallic acid.
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<Table 1> Characterics of fabrics

. Fabric Count | Thickness Weight
Fabrics (inch?) (mm) | (/100cm?)
Cotton 67x73 0.26 9.95

Wool 111 X120 0.24 9.39
Silk 69 x 67 0.27 9.67
Nylon 81107 0.12 5.89
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<Fig. 1> Program of the Dyeing Process
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<Table 2> L, a, b values of undyed fabrics

L a b
Cotton 92.55 -047 +0.92
Silk 90.39 -0.59 +4.66
Wool 88.87 -1.29 +7.31
Nylon 92.28 -0.09 -0.34

<Table 3> Effects of pH on dyeability of fabrics

<AE>
pH4 pH7 pH10
Cotton 12.68 10.14 3.03
Silk 22.99 20.18 15.85
Wool 23.28 27.38 26.53
Nylon 21.71 18.02 7.22
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<Fig. 2> Effects of pH on dyeability of sitk fabrics(Temp. 120°C)

30!r

YeEE

iy

@60 w80 0100 O'110 ®120

<Fig. 3> Effects of Temperature on dyeability of fabrics



ETIHIO SIEAIR MHAE 0|80t X

<Table 4> Colors of fabrics on Temperature of dyeing

60°C | 80°C | 100°C | 110°C | 120°C

Cotton | 1.9YR | 70R | 0.6YR | 40YR | 52YR
Silk 6.7RP | 10.0RP | 14YR | 4.8YR | 6.5YR
Wool | 54YR | 47YR | 53YR | 64YR | 69YR
Nylon 6.7R | 85R | 39YR | 49YR | 6.5YR

<Table 5> Fabrics change of color aftre dyeing
according to the temperature

(80°C, 120°C)
30°C 120°C
= 3 2 %
Cotton 7.3RP 5.8YR 5.6YR 6.1YR
Silk 4.6RP 57YR 5.6YR 5.8YR
Wool 9.5R 54Y 5.8YR 64YR
Nylon 09R 5.1R 5.1YR 5.6YR
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<Fig. 4> Effects of concentration of dye on dyeability of fabrics
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<Fig. 5> Effects of repeat times of dyeing operation and concenturation of dye on the dyeability of fabrics
<Table 6> Effects of after treatments on dyeability
L a b AE H v/C
non-mordant 77.12 +4.73 +10.46 18.22 5.6YR 7.7/1.9
tartaric acid 78.58 +4.29 +10.67 17.68 6.3YR 7.8/1.9
" Cotton gallic acid 79.53 +4.57 +10.30 16.81 57YR 7.9/1.8
CuSOq4 77.15 +4.14 +10.42 18.67 64YR 7.6/1.8
alum 78.55 +4.40 +10.19 17.48 5.8YR 7.8/1.8
non-mordant 60.80 +8.96 +18.23 33.92 5.6YR 6.0/3.3
tartaric acid 6191 +9.72 +19.62 3378 5.5YR 6.1/3.6
Silk gallic acid 61.95 +9.46 +18.95 3337 5.5YR 6.113.5
CuSO4 59.02 +7.60 +17.89 3501 6.7YR 5.8/3.1
alum 61.36 +8.70 +18.82 33.60 6.0YR 6.0/3.4
non-mordant 55.65 +11.72 +24.07 39.41 5.8YR 5.5/4.4
tartaric acid 57.77 +11.77 +25.14 38.15 6.0YR 5.8/4.6
Wool gallic acid 56.54 +11.93 +24.11 38.75 5.7YR 5.6/4.4
CuSO4 52.80 +7.23 +20.13 39.21 79YR 52134
alum 54.39 +9.98 +22.76 3942 6.6YR 5.3/4.0
non-mordant 63.24 +11.11 +21.28 37.84 5.1YR 6.2/4.0
tartaric acid 63.51 +11.19 +22.04 38.10 52YR 6.3/4.1
Nylon gallic acid 64.61 +10.81 +2141 36.79 52YR 6.4/4.0
CuSO4 61.05 +10.29 +21.20 39.28 57YR 6.0/3.9
alum 62.85 +11.07 +21.54 38.28 5.2YR 6.2/4.1
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<Table 7> Fastness to laundering of the fabrics dyed with Anthocyan Pigment

Fastness to laundering rion-mor e ga{hc CuSO4 alum
dant acid acid
Cott fading 45 4 5 4.5 4.5
otton staining 5 5 5 5 5
fading 5 S 5 5 5
Silk staining 5 5 5 5 5
dry cleaning 5 5 5 5 5
fading 5 5 5 5 5
Wool staining 4 5 5 5 4.5
dry cleaning 5 5 5 5 5
fading 5 5 5 5 5
Nylon staining 5 5 5 45 5
<Table 8> Fastness to crocking of the fabrics dyed with Anthocyanin Pigment
Fastness to laundering riof-mor tartz?ric gal.l e CuSO4 alum
dant acid acid
fading 35 4 4 35 45
dry staining 4.5 4.5 4.5 4.5 4.5
Cotton
" fading 35 4 4 4 4
we staining 45 45 45 45 45
dary fading 45 2.5 25 4 45
Silk staining 4.5 S 45 45 4.5
" fading 4 2.5 2.5 3 4
we staining 45 45 45 45 45
dry fading 45 45 4 4.5 4
Wool staining 4 3.5 3 4 3
fading 4 435 4 4.5 4
wet ..
staining 1.5 1.5 1.5 1.5 1.5
fading 5 5 5 5 5
dry stainin 5 45 45 5 5
Nylon g - -
. fading 5 S 5 5 5
we staining 45 45 45 45 45
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<Table 9> Grades of Light fastness of the fabrics
dyed with Anthocyanin Pigment

Lignt |non-mor| tartaric | gallic
fastmess | dant acid acid CuSOq4 | alum
Cotton 1 1 2 2 N
Wool 2 25 4 25 15
Nylon 1 1 3 1 !
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