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Traditional Dyeing of Natural Indigo on the Silk Fabric
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ABSTRACT

This study had done to find an easily-dyeing method for novices because the dyeing method of traditional indigo has
not been general to the public so that only an expert could dye the fibers. The results are as the following. When the
powders after burning the shell of cockle (tegillarca granosa) were added, pH of the solution was 12.35. The k/s value
of 2.49 was the highest in the dye after dipping in the solution of indigo for 1-2 days and the k/s value was 3.10 when
adding 20 g// of the starch (55% corn-starchy products in Korean market) into the solution of indigo. In addition, the
k/s value was the highest when fermenting temperature was 30°C and when the powders after burning the cockle shell
were 4 g/l. There were no differences between water and lye of rice straw which had used for the ferment of indigo.
The components of two dyes which has traditionally made of the cockle shell and which has made of calcium hydroxide

were all the same.
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Table 1. Relationship between amount of Tegillarca granosa
powder and pH of aqueous solution

Amount of Tegi.

gra./water pH of aqueous solution Average
1g/l 12.05 12.02 12.02 12.03
2 g/l 12.20 12.20 12.18 12.19
3 g/l 12.34 12.35 12.35 12.35
4 g/l 12.45 12.46 12.43 12.45
*Tegi.gra. : powders after burning the shell of cockle (tegillarca

granosa)
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Table 2. K/S value of dyestuffs during the dipping of indigo
plants

Dip of

pH of

indigo  aqueous H. V/C of H. V/IC of  K/S of
plants (day) ol aqueous sol. dyestuffs dyestuffs
1 430 6.57Y3.58/028 7.37 B 5.03/2.15 234
2 438 2.81P3.40/036 8.16 B 5.03/2.60 249
3 459 8.76PB3.22/0.82 6.68 B 537/2.11 1.90
5 4.68 6.82PB2.96/0.62 3.47BG5.62/1.07 144




Table 3. Effects of dyeing degree according to lye and corn syrup

Dyeing degree

Treatment

1 day 2 day

3 day

4 day 5 day 8 day 9 day

lime: 1 g/l

Indigo + water + corn syrup pH 12.51

pH 11.80

12.40
A

12.29
AN

12.02 11.62 11.50
O X X

lime: 1 g/l

Indigo + lye + corn syrup pH 12.42

pH 11.75

12.29
O

12.16
O

11.91 11.07 11.01
O X X

Treatment date: 8.9-8.19, Amount of Indigo; 10 g/l

Indigo: moisture contain 52%, lime: Tegillarca granosa powder.

Lye; pH 9.3(rice straw).
Dyeing situation: very well O, good A, bad X.
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Fig. 1. Relationshipe between k/s values and amount of T.GP
according to fermentation temperature.
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Table 4. K/S values of silk fabrics dyed with natural indigo in
the range corn starch syrup 5//-20 g/!

Amount of corn starch syrup ~ Color (H V/C) K/S
water + corn. sta. sy. 10 g/l 2.38 PB 4.95/5.15 2.99
lye + " 5 g/l 2.58 PB 5.16/4.91 247
lye + " 10 g// 1.95 PB 5.01/5.10 2.96
lye + " 20 g/l 1.49 PB 4.92/4.74 3.10

Amount of indigo : 10 g/, dyeing times : 3 times.
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Fig. 2. K/S values of dyeing times and dyeing temperature.
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Fig. 3. Thin Layer Chromatic (TLC) bands of tradition and
improve method dyes measured by (CH;),SO/CH;CN(2:1 v/
v)eluant (Traditional method : % %, improved method : 7} A1
development agent: CHCL/CH,CN(8.5:1.5 v/v)) Blue color :
Indigo, Red color : Indirubin.
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Fig. 4. HPLC profiles of the indigo dyes measured by CH,CN/
(CH;),S0(1:2 v/v) eluant. )
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Table 5. Antibacterial activities of the silk fabrics dyed with
natural indigo

Bacteria Dyed silk fabrics Indigo pigment

Staphylococcus aureus
ATCC 6538

Escher coli ATCC 25922 99.9%

shake flask method.
KS K 0693-2001.

99.9% 99.8%

99.8%

Inigo pigment :
Dyed silk fabric :
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Fig. 4. Deodorization ratios of silk fabrics dyed with natural indigo.
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