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Dyeing of Silk Fabrics in Red-Purple Shade
with Fresh Leaves of the Japanese Indigo Plant

Satoshi UsHipa and Yuka TaNigaMl

School of Human Environmental Sciences, Mukogawa Women's University, Nishinomiya 663-8558

Silk fabrics were dyed in an extract of fresh leaves of the Japanese indigo plant, Polygonum tinctorium
Lour., under various conditions. After dyeing, the dyes on the fabrics were extracted with
dimethylsulfoxide. HPLC analysis of the extract indicated the presence of indigo (blue dye) and
indirubin (crimson dye) in the dyed fabrics. The ratios of the amount of indirubin (M;) to that of
indigo (M;,) in the dyed fabrics were determined for the dyed specimens. The relationship between M;/
M, and dyeing conditions was discussed. The favourable conditions for dyeing silk fabrics a red-purple
shade are as follows: 1) the presence of 20-30% ethanol in the dyeing solution, 2) the pretreatment of
the silk fabrics with alkaline such as sodium carbonate aq. solution, 3) a relatively high dyeing
temperature.
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Fig. 1. Left: Amount of indigo and indirubin (xg) in
silk fabric (10 mm X 10 mm, 6.7 mg) after
dveing with fresh leaves of the Japanese
indigo plant. Right: CIELAB coordinates for
each dyed fabric dyed at various tem-
peratures

Symbols denote pH of the pretreatment and dyeing
temperature: (3, pH=7,22T; O,pH=117, 22T, &, pH=
11.7, 50C.
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Fig. 2. Left: Change in indigo and indirubin content
in silk fabrics with an increase in the
concentration of ethanol in dye bath; the
fabrics (the same size as in Fig. 1) were
treated in a sodium carbonate aqg. solution
and then dyed with fresh leaves of the
Japanese indigo plant. Right: CIELAB coordi-

nates for each dyed fabrics
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Symbols denote the ethanol concentration in dye bath.
J,0%; C, 10%; A, 20%; Vv, 30%.
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Fig. 3. Left: Change in indigo and indirubin content

in silk fabrics with an increase in pH of
solution of the pretreatment of the fabrics;
the fabrics (the same size as in Fig. 1) were
treated in a phosphate buffer of various pH
and then dyed with a 30% ethanol solution of
fresh leaves of the Japanese indigo plant.
Right: CIELAB coordinates for each dyed
fabrics

Symbols denote pH of pretreatment: O, pH=7; O, pH=11;
A, pH=12;, ¥, pH=13.
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. 4. Left: Change in indigo and indirubin content

in silk fabrics with an increase in tempera-

ture of dye bath; the fabrics (the same size as

in Fig. 1) were treated in a sodium carbonate

aq. solution and then dyed with a 20%

ethanol solution of fresh leaves of the

Japanese indigo plant. Right: CIELAB coordi-
nates for each dyed fabrics
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Symbols denote dyeing temperature: (3, 22°C; O, 30T A,
40C; v, 50C.
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Fig. 5. Left: Change in indigo and indirubin content
in silk fabrics with an increase in tempera-
ture of dye bath; the fabrics (the same size as
in Fig. 1) were treated in a sodium carbonate
aq. solution and then dyed with the solution
of fresh leaves of the Japanese indigo plant
without ethanol. Right: CIELAB coordinates
for each dyed fabrics

Symbols denote dyeing temperature: [, 22°C; O, 30C; A

40C; v, 50C.

H

5l B X &
T¥FY 243 (1997) EHEOELRDHE, L e, No
196, 46-49
ERET (1997) [Hh»5FThHrHVOEEROILK],
X—EAHR, B
BA & (1996) EOLELORBMBAMN, Lika,
No.182, 18-23
+H F, BLHE, KEHEH (1998) En4iELrnnd
BIZBU LAy PN EROLE, REE, 49, 389-
395
I FB (1997) TERFOHFELEE ] £& - BLEO
AR, EWHK, Ex, 97-99

1036)

NI | -El ectronic Library Service



