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Dyeing of Silk by the use of fresh leaves of Indigo plant

In-Mo Chung
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ABSTRACT

The indigo dyeing on silk was carried out hy the use of fresh leaves juice of polygonum tinctorium. By
means of spectroscopic analysis, it is proved that indoxyl are present in the juicese due to the enzymatic reduc-
ing of indican contained in the leaves. In case of fresh leaf dyeing, K/S value of dyed fabric was higher at 25°C
than at 35°C of the dyeing temperature, its colour fastness aganist washing , perspiration and ligt ranged from

4 to 5 grade.

Key words : Indoxyl, silk dyeing .Indigo dyeing

M 2

o] el AREE HEL- @ﬂﬂ"’ﬂ Z3l= Polygonum
TinctoriaZA A AlB-28 #ES 60~ 100 cm W2 o]
o, 2 Yell= indicano] fﬂ'c'ﬂﬂ gle}

olegl FEol WA o 3l HEEh o B
Fele FhHekE 3h o) dS Ay el FE o
L ZolF gho] A1 EIht el Yol sl e

H, AIERFEIME ES Felst dF de < A
rolalil slelon], FHHEREE A A= KF - F
fegh FE0al 7158 QlUhEE - 1988).

ARt o AENE o83t M W AU S
Hx] 5o8 Fholx AFE Hejsle] AMRsi=d], o] W}
W2 da8Age 577 Wl JAsledof = DA o]
UARE GAubde] A Aol Ae] dFe] 2
Hi Bate] glew, mal ok & iz X JAsla o
Sof] HUFo = G Fte] fS dE ¢ gl Ao
elti el 9)ehFumoto 5 1988).

A5 oJAel HEt o] ol fsle] MEEEdE &
£ Yo T2 FAY FEFET Aol FFe|8, ek

2 R F7 opdsh, dol mAl g del 2k Aol
ol ol AR S Aelo] Sold), 20 i

36

g Wl B H]Chﬂ- WEE clyley 2 upriRe]| &
22 7R 55 A 3L 5L S A0 2R 2

o} :a?k("éﬂq)f}“l Aol HE 1535 ‘*&7-1 Y &

o|¥ Wt @S U7 A UL wo| Fot &E 9

ol )3 obafol 41710k ek 7] 5le] Qe 5

1974).

AEdel] et 72, FE APY Foll= AR
9l indigo= TH-He] Al 32, indigoR W3 ¢ e
£449] indican®] £A|3hH, ©]ZL glucose FFHFEZA 4~
ol Fol| A 7B EW glucose} T82] indoxyl®] F
AEcg FEsled), o riitals Y Fol EHd
indimulsin, indoxylase, isatase FAx9] Zh-Lol 2]sf|a] Z41
o, indoxyl AEHE Af-eF AR F 7] T2 Aol
ofaje] Abs}E]] indigoZ BlEpEIERRr U4 4leHMina-
gawa 1980).

Epstein(1967)2] 7ol 2[3PH AFoll indigo®]
Al B-D-glucoside”t EA08}A] ¢k2w, “Tsatan”o| 2t

T 'EY]L fe]¥ indoxyl B&e| £A8e 3leiar, 19
TF-#¥ Indoxyl-5-ketogluconate® FEg] 21 | Tsatan B
oj2} t@“ﬂﬁ}ﬁq.

Hidaka(1985y 49902 HUE 23] o435k 44
b AFHE o] gl WP o E I JE 4 gled,



T YQrkifeel % #ike) B TR 37

ARzt FHZ AT ASele Yoo e T
o] A|ut A gt k] Bmofolu | HA2- 3PE o)
= Ao Falg ubEe] gAshs o) HuslT, o]
o] AJY ol Ea5F= indican Bl SeH D= o] Fol
< B2 M3 Adshd, AR 5 amino #F7}
indoxyl#} o] 2238517) Wil 2 | st

B dFelMe ZEYY Fole indicano] ¥ A2
z okeizl AlAlolud indicano} ZEol EAlshs B
osle) BallBA-S od7] $sled UV/vis2 B4 BAS =
2ste] gFde] A7 FE FHITA §4 indican T
Lol Akl ZE AF L Yrlald s o] UV/Visi-
ble spectrum®| 74| ¥z} Fghg-ool] AZEE Wi o
AULERIL Tl o)Ele] QAT A2 ES] A} bl
H Gzl o)l Uv/Visible spectrum®] W3} 55 7 53]
2L Algdsledct,

e H uy

LAl % Al

7t BE

o] o] AMLEE FE-2 Polygonum tinctorium 2. o
HAAel Fale (KJA AELE B 60~100cm He
o|o, 39 Fgol| IEEle] 5Y ool Well S AR, T
4 ForE Y ske7i dE FEsl AREsiadh

LL ZHAEE

Algh §HEAES Tl ARSI, 2 E 24
YA ojuy, F-o) 22907, FFe] 65 g/m’Q} KR AA S
0.5% vl2A o] 5 vlr-gH 22 95°Ce A 3087t A A
Haln 283 A% F Azsle] ALRsele

Cl Ajek

+ Indoxyl-f-D-glucoside (Sigma Chem. Co. )

» Indoxy] acetate (Sigma Chem. Co. )

+ Indoxyl sulfate (Sigma Chem. Co.)

2t MEUNS C|SEh M

1) AEde] Eays] 4

ZZ YFHE A} indican (indoxyl-B-d-glucose) T§%
ool el e we] REA) ubagAel 23k |4
Axge] M4& S5

AAake] 2% g 119 Bol 93 A= zhelr
oJapslo] FHe AT HYLEE 248 incubator Fo
M AAY QAR T Al BB F 4,
SESE Y

2) 95 W A4 24

A214] (Nippon Denshoku SQ-300 HyZ o] 8-&e] Afaf
(H VICYE 548193, HllFrabgel e Hhrkeg &

73 8hed Kubelka-munk 2o hlsled G52 (KS)E At
3l
(1-R)2
TR

o K JAEe] FApoln], el WlHEhe 3

R : M E2HE Q] o] uiARE:

S : A

Of Mz &5

Fade-O-Meter(Mode]l : 25-FR, Atlas Electric Devices
Co., US.A)YS AHEsle] KS K 070001 F5}e] U375
EZ 24381920, Launder-O-Meter(Type LHD-EF, Atlas
Electric Devices Co., U.S.A)S- AH3led KS K 064000 5
dlo AR S 2431951, AATCC Perspiration Te-
ster (Model PR-1, Atlas Electric Devices Co., US.ANE
ARgske KS K 071560 F3lod HAFHEE SA3Ii0)

Ao ¥ 0

1L MEY o) &7

ZZ JAl2 vPe| ule} B2E EeL o] 48l YA
I AR A2 F AAsiivhrt GEAIAAN S48t
WE gy ez =) v 4 e

Fumoto & (1988) ¥ A5 42| G277l o
M 83 AY AxE EdE sl JAVFE A=)
o WarElot

&4 indican(indoxyl-B-D-glucose) 889 BJEA
S o7 $isle] st A, Fig. 19} o] AR A+
ol 280 nm®] Fr 71ele] indoxyl HEA 2] 7+ F
tel) ¢}7] wZell indol Bl 2j3F Febal A & 4l

3.00 4

284
26

-A A:  Indoxyl- # -D-glucose sol.
B : Indoxyl acetate sol.

C * Indoxy] sulfate sol.

2.4 -
2.2 -
20 4
18
186
1.4 4
1.2

Absorbance (abs. )

1.0

0.8+
084
0.4 4
0.2 :]
0.00 ‘l‘“‘", .  —— —_— . T T —
2000 250 300 350 400 450 500 580 600 650 O
Wevelength {nm)

Fig. 1. UV/Visible spectra of aqueous solutions of indoxyl derivatives.
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Fig. 2. UV/Visible spectra of the juice of fresh leaves indigo and
smartweed mixed in agqueous indican solution.
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Fig. 3. UV/Visible spectra of mixed solution of fresh indigo juice and
indican for various times.
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Fig. 4. UV/Visible spectra of mixed solution of fresh smartweed juice
and indican for various times.
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Fig. 5. UV/Visible spectra of mixed solution of fresh indigo juice and
indican for repeat times of dyeing.
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Fig. 6. UV/Visible spectra of mixed solution of smartweed fresh juice
and indican for repeat times of dyeing.

Table 1. H V/C values of silk fabrics dyed with mixed solution of
indigo fresh juice and indican for repeat times of dyeing

Colour

Dyeing repeat times HvIC
! 6.58 B 6,97/2.33
2 5.51 B 7.16/1.54
3 5.09B 7.19/1.69
4 3.18 B 7.33/1.01
Indican agueous : 0.015%

Addition of indigo juice : 4 ml/i
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Scheme 1. Dyeing mechanism of fresh leaf juice.

Table 2. H V/C values of silk fabrics dyed for various dyeing times
and dyeing temperatures in fresh leaves indigo dyeing

Dyeing conditicns

= - - Colour (H V/C)
Temp.{"C) Time(min.)
10 524 BG 6.19/1.36
25 20 401 B 4.52/3.73
30 472 B 4.11/4.01
40 6298 3.89/3.72
10 1.64 B 477/13.12
35 20 9.25 BG 4.82/2.86
30 7.26 BG 4.68/2.63
40 3.57BG 4.54/2.46
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Fig. 7. Relationship between K/S values of degummed silk fabrics and
dyeing times at varions dyeing temperamres.
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Table 3. H V/C value of silk fabrics dyed for repeating times of
dyeing

Repeating times Colour (H V/C)
I 524 BG 6.19/1.36
2 478 B 3.80/3.74
3 528B 3.57/2.79
4 3.61B 2.90/2.87
5 731B 2.81/2.08
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Fig. 8. Relationship between K/S values of silk fabrics and repeating
times of fresh indigo juice dyeing.

Table 4. Colour Fastness of Silk Fabrics dyed with Fresh Leaf Juice

Fastness (grade)
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