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Abstract: Many of the natural dyes used for natural dyeing are difficult to maintain colorfastness due to their complex
structure and specific properties. Therefore, there is a need for developing of color sustainable ability for use as an advanced
coloring agent for fabrics, which would eco benign or not. In this study, the natural dye extracted from the waste of grape
fruits was used to dye cotton fabric. Thus, the present study aims at extraction of color from grape seeds, skin, and stem
through fermentation and then employing the same in dyeing and mordanting of cotton. Dyeing experiments were done under
different conditions of fermentation and protein type mordants which were treated before and after dyeing. Experimental
fabrics were used with cotton after scouring. Color value of dyed fabrics and color fastness of cotton dyed fabrics to
washing and light were measured. The fastness of dyed experimental fabrics was increased by mordanting of protein
fermentation and the color of dyed cotton was light red purple. The color of dyed fabric found with the optimum mordant
treatment when treated with pre milk-mordant at 40°C for 30min and 3% grape seed extract. On the whole, reddish tone
very slightly increased with the milk pre-mordant. The color fastness of dyed cotton fabrics to light and washing was

increased after fermentation.
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Table 1. Characteristics of used fabrics
Fabric Color Weave Density(inch?) Weight(g/m”)  Thickness(mm)
Cotton Off-white Plain 73%x74 100 0.25
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Table 2. Brix concentration change of fermented dye solution by concentrate time

Concentrate time Residual solution

Concentrate water

Concentrate rate Dye concentration

(min) Q) (fold) (brix)
0 800
5 711.58 73.99 1.1 3
15 528.39 254.85 1.5 37
30 264 512.20 3 6.5
60 25.47 751.50 30 65

*Concentrate temperature : 50°C
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mordanting
60°C x 30min
Washing
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liquor ratio 100:1

Figure 1 . Dyeing and mordant process of fermented grape extraction.
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Figure 2. Basic structure of anthocyanin (a) and change of the phenyl group as hydroxylation and methoxylation

(b).
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Table 3. Color characteristics of ferment and non-ferment and dyed cotton
Treatment Condition L* ax b* C h Reflectance
Received  Sample 78.77 2.22 -9.04 9.31 283.77 70.77
Ferment & dyeing 69.98 8.10 -5.20 9.63 327.30 48.69
Dyeing 69.80 7.03 -3.59 7.89 332.93 47.32
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Table 4. Lightfastness of fermented grape by-products dyed cotton with bean juice, milk, and soybean milk pre-,

post, and concurrently mordanting

Exposure time Bean juice Milk Soybean milk
to sunlight Pre Post Concurrently Pre Post Concurrently  Pre Post Concurrently

24h 3 2 2 4 2 2 2 2 2

48h 2 2 2 3 2 2 2 2 2

72h 2 2 2 2 2 2 2 2 2
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Table 5. Lightfastness of fermented grape by-products dyed cotton with enzyme degraded bean juice, milk, and

soybean milk pre-mordanting

Exposure time to sunlight Bean juice Milk Soybean milk

24h 4 3

48h 3 4 2

72h 3 4 2
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!

Dry
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Washing & dry

Dyeing with fermented grape
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Washing & dry

Post-mordant with 3% grape seed

l

Washing & dry

Fastness test

Figure 3. Optimum process of cotton dyeing by enzyme degraded milk and grape seed extract.

Textile Coloration and Finishing, Vol. 27, No. 3



208

09
rgk
)
=
02
a

Table 6. Washing and light fastness of grape by-products dyed cotton at expected optimum condition

Condition Grade Others
Washing Fastness 4 A1S method(40°C, 30min, neutral detergent 11%)
24h* 4 -
Light Fastness 4h 4 -
72h 3 Tannin type off-white brown

*Exposure time to sunlight
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