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A Study on the Silk Dyeing With Natural indigo Extracted
from Polygoum tinctorium

—On the fermentation dyeing -
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ABSTRACT

Colorants were prepared by extraction of natural indigo which was harvested just in the
blooming season(in the late of July). 100 g of fresh leaves soaking in 1/ water was kept at
30°C, 30 hours. A solution of 3 g/l calcium hydroxide was added into it to precipitate dye
substance and it was freezing-dried into powder form. The fermentation and dyeing conditions
were investigated. The results obtained are summarized as follows; K/S value of dyed silk
fabrics of fermentation conditions was higher at 95°C for 20 min. than at 40°C for 20 hours.
Furthermore, K/S value of dyed silk fabric was raised by the addition of 5g/! of glucose and 5g/
1 of NaOH. K/S value increased as extending of dyeing time when dyed till 2 hours at 30°C. K/
S value decreased in order of 30°C, 40°C and 50°C, at the various dyeing temperatures and
dyeing concentrations, and colour fastness ranged from 4 to 5 grade in terms of washing,

perspiration and light fastness.
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ZEL Qwrt iAol F=, Fejd, Fodopd
27}, MU EA e, Bepd, FxRolze]7t oA
8HA A=) 9lcH(Minagawas-, 1980). A =Y
wl= s ole EES 2 Esle] sl Adshd
ST

1) Indigofera tincroria (FNE# = T8} fgpel &
e, T2 FQl%, "eld, Fodolzeyl 4 vepal
So] Fatjole

2) Isatis tincroria (Ki)he +FH f=A T2
Fol ) Aule] B3] Fal, m, GFelA
el =L} fAf= ol At
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3) Polygonum tinctoria (385)2- 17| FH(Polygonaceae)
hep=A FAR] = 8, 53 4 g}

4) Mercurialis leiocarpa (ILU#E)2 27vke}l & of
mkel] opAish= Ao 7 e A rHKume 1967)

o) & FollA o] Aol AR BEL AFFlel &
3= Polygonum tinctoria B4 14 AR Z
2 60~100 cm Welo|n], -1 ol indican ©] FHr
=] qlrt. o]edl FEol A= ol TRk #pge
fE 7ol I el e FHaely sh ol Y&
s ghole), T2 ole] HE BolTn) dho] A
dht ol ok i stsler, IERTEAME e
Zaolet Ashm Ao 2 A olekn skl o,
MEREE e Adls KF - Hitel ¥2d 2
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7155 o] lch. (35 1988)

ghH, $elulefollA o]-4-gk WEE AlZzub-2 o]
fatol| o} zpe]r} glon}, duby o g FEG o)
7] Aol wleld] EZ &% e UEt ol
ohs 25 AUl 2 S 2o)gAlent ExA
& o9 42 7EE da Akl #9272
7Er )7} A 2ol dizlA] Aol & ofg
2 apasldcir) shat AAES) g Addor B
27l Fd 8-S 2w JAES Hrloez e
oy BFAA Gl ARSI}

2] vzle] AEAq FAA HE ahd ok
o= g} 7k AL EFalo] Pojal Frlojy]
5 I, &), 5 ES g AR OE AR F
ol 1 fofof| 2GS 9] &7 S
o} E-olli= SMNEANA, ASHle ulEeat Aol
159 = 2iY A kR sle] G A8l

=gl AE BN T FF-E thE oo §
QAAA A= uhE o] 83l o, o] ubEE
2918 vl el ARAA & & ¥ FA]
& 43 ulEsle] gujneko g ukEo] dAF &
FEZ FRIst AAste] Far, G4 Aol HEAA
] QA sz 7ol

Zz o] vhFul o] A7 72+ Inoue (1956)
s A3 vt slom, B xjedZFe)] o) A
2%} [Sukumolell &= Z-E z}Alol| &8} 55231 42
z;go] oJsled WA E 9sle] ARl AEFHVT 2
o] )1 tha] E715e] falaroll osle] RS U
7) & thA] BERRES shd Heb COyt HbAsk=d,
o] 447} indigo & A A71ckar st

w3, B8k #ik RCEE 315 FUME AR
FEE ol HA4g st Agkal, gt 2 24 E
W iFaE A4 WEFES Bibdel zhg
ol 93le] Wb s o2 A7kt ¥ waksdct.

Takahara 5-(1958)2 3ol Ftoiql HHPES MRS
et T e svested B X UEA ) A A
A173E k&A1 4= gl dhgl on, Rt o[ %A ul
okl & AEste] wtg AR 3 A7 A G2
o] gaksl it B skt

Marshall % (1952)2 vat 3 52] 1A alel A3t o
Folla] vat FEE Aol F2E]7] Aol Hk=A] leuco
oz wistEe] Boll galEejof vl ool lec-
wo 2 H=d| o3e F= 9qle ox Al 2R
2 3Ae) ety 819 e, indigo o] WA %
Aol gt gzt gk Aol A’ AT HIE B
arEtich

o]2} 7o Indigo FH2} Gl HaF A= 3434

o2 3439 indigo 9} o] ti¥Folr}. Kimura 5
(1988)2- MEAEHBEAS &3%F 23} Freundlich 7o)
FEHEHIR 112 rayon > cotton > silk =9ie | 1L Hefaif g
7} 50°C7} 30°C B} olxltlar ¥ walgict.

Petters 5-(1955) & vat 859 AEE Q=0 tj3t
1 B SR W FaRa RS S sl
AEablan, =3 FAEL W KFEMAI van
der Waal's 8ol 2|3}, 4 22) mol FA% (e7h)
ol 2]aiA A=l sk}
et 8] velel A5 A vbg Felld, & A
5 AZshe 3L HFFANEY F e 2N
< 9] I& re] Areke] Al Ao digk 7]
L, A2 A7 AEe] Y8 ok

X by

ht

=
o that A&zt xF o] glom, wgt F7| Ao} 2
A 29 9] 712E Azl Hake x2 3 1)

go] o] =i o] glch.

o] lollxliz, WEH whle] W Al
s1sked 2o} ZANRA 5L W9l HE SR o
Alol] 4485 A1gale] Az Fo) 94 e 3
YokAl Agste] B0 ulolch.

Mz 3 S

L AlZ & Al
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ZEL0 Polygonum tinctorium 2.2 o F|F}el] 43}
1A EARO R BES 60~100 cm Wejo]n, 3Y
o SEae] 59 2ol el 74 A, 79 F
B 8Uskerbl US Sehslol AFaakslch,
E‘
gt

My P
L

2
A

o MO

Py

G 2] 8- A A B8 9lste] ARRsled |,
ZA1 8 Halou], Fo] 22 91x], FuFo] 65 g/m’
K-S 0.5% [} Ajo] G H] ol 0 2 95°C of 4]
30 B71 A Ay 3283 A8 3 Axd} A}

B3l

]

™
id

=)

O Sodium hydroxide (Yakuri Pure Chem. Co., LTD
5+)
O Calcium hydroxide (Yakuri Pure Chem. Co., LTD
15) ‘
O Sodium carbonate (Junsei Chem. Co., LTD 1)
O Glucose (Junsei Chem. Co. LTD 15-)

2. 58 M9 M=
D) M40 M=
112 Eol 100g 2] A& 3 30°C o4 30 A
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el o, HES 7‘124‘41 v, 7L gl 3g/1e] &
Hszl(cd(OH), g g, 375 Bo] Yol ek A
HAEo] A, 2 A E o Fehrt SlEL v
2} W27, AA5S deep freezer & o]-&-3fe <3}

70°C ol| A 24 A7 EAAZ vk, el YA BS
AR A DA =)ol g st S0°C o
A A7 ZsA )

3. %E gAY ury

1) MAE 0|23 HA

nHes

11 Eoll 4g9] &5 i 2o} 3g//0] FF78
22 98 the 3 g//9] NaOHE 7}8F & 95°C o)A

A5 MAEUFAIZ] F ou] 1:100 & 30°C °
A} 10 E2E dAgE vhg- 10 811 AdlellA )4kt
A7) F FHFR 53] FASEAL 500 cc @] FFE

31 80°C oA} 10 ¥-7k 7pd gt 3‘9 A, Azt

4 BHEE Y XY 5T

A4 i}ﬂ] (Nippon Denshoku SQ-300 H)E- o] &3}
2 (H VIOE A3k, 2 Fratadelae ut

}-%-‘L 22135} Kubelka-munk 3ol tiislo] <d 2t

FE(K/SYE A=kt

ks (I=RY
2R
K: M x9] FgA|goln], Firol n]dsh= gt
R:ME 2 e 9] chalsge] vialg
S AkbA
5.4=2E £H

Fade-O-Meter (Model:25-FR, Atlas Electric Dev-
ices Co., US.A.) & Al2-5}ed KS K 0700 ol 38}
ABAYrE 2348192, Launder-O-Meter(Type
LHD-EF, Atlas Electric Devices Co., U.S.A )5S A&
dke] KS K 0640 o 3l A=zl eg A3
37, AATCC Perspiration Tester (Model PR-1, Atlas
Electric Devices Co., U.S.A.)E A}-3lo] KS K 0715
o Ftol B =E FHssc,

Za ¥ DE
1. BE MA A=

1) MSI2H0| mE A0 2 U MY

12] Eoll AAE}pA 42
oA 30 AlZte] Ak F S AW, 1 2l
olel] zkzk 2 g2 M-S A7RE F ARk AFe] o
ofuh=zdl, AFR a7t A ztold w7hx] 2o
v, 2 A AR o] wAlste] AT F el
upet el w, g3k JHE-E oA (No.2)2 o3k
F50°C oA 2 AzF A 33k A A4E A2}

olnl He) Faa AAE 2P Avhe che
Table 1 ol|4] X8l whe} 2l

Table 1 o|%]9} 7lo], A& M 12 of&
o} 20 g/l &l 739-ol] 0.95 g o]z, AT
2 2Ha5s 4% sl 259 o
Aol 208g8) AeE Rosd, A

% 640 nm o]t}

Fhal, o] Make ZEol o] 20g/YU wW 0.92
PB Z blue o] 7}7h$- PB tholgl on}, FZFo| o] 2
7}eka2 MALS. PR MAke] Zelzral 5.0 PB ol 71
A wAlE|e] X3 ofo] 80 g/l 9l 7F-F-elli= 3.87PB
ofw, gk Awk] FTHEE Xé 2P oz Ao
A2 PR Aol 4] FEe) ofo] Brbaieg M
A el 78 o 5 ek,

2) 248| HII20| 2 MA0| 8 U M

80 g o] ZEE & 11 A5k *‘iﬂl/ﬁ 30 A
Zb kg 228 Ay, o el e 15
g 2l i‘iil% Wi A4 B Al2gE Ads Table
2 olxe} o], 1g/1 9] 445 E Arlebel Ala 3

ol

I
o]:O] A2 o
Fo] 80 g/l al
A

Table 1. Colour and yield changes of indigo powders
with amounts of fresh indigo leaf

Amounts of Colour .

fresh leaf(g/l) (H V/C) Ao (nm) - Yield(g)
20 092 PB 5.72/1.82 640 095
40 3.62 PB 531/1.94 1.55
60 3.67 PB 5.04/1.68 7 1.8
80 385 PB 5.03/1.69  # 2.08

Amount of calcium hydroxide : 3 g/, Soaking temperature :
35°C, Soaking time : 30h.

Table 2. Colour and yleld changes of indigo powders
with amounts of Calcium hydroxide

Amounts of
Calcium Colour (H V/C) A, (nm) Yield(g)
hydroxide(g/l)
1 3.49 PB 5.08/1.55 640 1.36
2 3.85 PB 5.03/1.69 4 2.08
3 3.05 PB 4.90/1.70 " 2.67
5 2.74 PB 5.30/1.87 ” 343

Fresh indigo leaf: 80 g/!
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Table 3. Colour and vield changes of indigo powders
af various soaking temperatures

Table 4. Colour of silk fabrics dyed for various fermen-
tation fimes at 40°C

Soaking Colour

temp.("C) (H V/C) )\’mzlx.(nm) Yield(g)
30 2.81 PB 4.10/1.46 640 2.78
40 6.73 B 4.50/0.95 620 2.65
50 877 Y 547147 420 2.46

Amount of calcium hydroxide : 3 g//
Fresh indigo leaf: 100 g/I

£ 136 g o)1, M3 9] Hrlepe] ZUIESE HelA
= A Bao) ok Zylaled 5g/l9] 2438 AU}
e doiR)= M4 Bubo) ok 343 g ot

e, A Eate] AT | g/ 1o M3 E Ao}
3}m 3.49 PB o)31, 5 g/ 19 432 Hrlely 2.74
PB 2, 44 3] ¢} Arjeke] Zr1dteE AAkE YA
2.2 PB AAtdelA] B Aatdol 7P A vebdg 2
T ok BEge, e Arleke] 3¢/l w7t
A= HAA oz JolA 1 glot, 5/l Wl o
E3ko) vhA] Folal A, HE-S el ol 243
£ 3o 2 A7 A9, 243 gllel AR F
Axlo] duiape] 47l 7ag-g AR

3) AX|I2E0) e A0 8 QA AR

Zzane H1g Axsb] $lste] 100g Y-S
A& o] L& 30~50'C 2 Wiz} A AL o]
ok} AW A)=(Table 3) Fx|Ye] %7} 30°C & wl+=
A o] Hapo] ZA 40| 314 Ml AA}4(2.81 PB)
oi}, 40°C &) uf= 6.73 B ¢]1, 50°'C &) uf= 877 Y
2 ZAxe] AT AF ol g a3 Mot w3l
Ar|efe] 27} LT doiA]= Ao ofol H
L AL EFEQozRE MAE el £ Y2
30°C o wj= edEAo]a, 40°C ofjAli= A7, 50°C
ol A& ZAd 77he- Sdolgl o, 2435 Aot
T Z7IAkE Al wje] Zelo2 Al4v) wWslE|R] of
gtom@ Aol Mate] PB o4 B, Y & #ig 7o
2 AZbEr, w3, Sl o] Yato] 2of uh
2} Wshel 718 Holr Mavl Halzle], 4 3)e)e]
Fato] AA Ho} o] had Aoz A7

4) A0 WE

A indigo & A 3l7] $A%F LrlelA| 2= sodi-
um hydroxide 2} #1423 sodium hydrosulfite &
ARg-ahA| e, ZE AT o] 8]3F ol sl E
o2 39lAA Gzl dubd o 9 o
o] AE ZF N4 wrEubde ALAAES
5,29 4 58 e AR A7, 2 A4

w2 FRANNEE A 7HE 9, o Folle FhR,

o

Fermentation Colour pH of dyeing
time (h.) (H V/C) bath
5 2.31 PB 4.83/4.70 12.68
10 2.37 PB 4.80/4.86 12.62
15 2.35 PB 4.79/4.91 12.59
20 2.41 PB 4.74/4.90 12.51

Table 5. Colour of silk fabrics dyed for various fermen-
tation fimes at 95°C

Fermentation Colour pH of dyeing
time (min.) (H V/IC) bath

10 2.42 PB 4.58/4.55 12.65

20 2.71 PB 4.27/4.92 12.56

30 2.35 PB 4.60/4.56 12.44

40 237 PB 4.63/4.55 12.41

60 2.45 PB 4.78/4.69 12.40

Agoll= W Aol Aedukdel ojste HF
A 55 WhE A7) Aot

o] Aol FEN ] WAl 3] ol&A
o2 oqatsls WELs e 2 ofoksle] adE
Zd E315d e}

1) 2z g

119 &5 4¢g 2] ZF M4, 3g 9 glucose 2
3 g 9] NaOH & A7IgF ¥, 40°C ol|A] 5~204|7 &
A7l F 30°C oA 108-7F A7 AR o] AT
(Table 4) 95°C o] 10~60 ¥+ WFE A7) & 30°C o)} 4]
10 57k 3 Algh A2 &9 MA(Table 5y8 &4 3131t

Table 4 of|] 2} 7o) 40°C ol 4] 20A17}7}2) A A|
7] 7ol BEAITe] FrbE o e YAk & Wt
7 AR, RS A7 Fotell wet AA 3has
o, A E=3he FE Ao, A G =k

Table 5 & 95°C oA 10 E7F wtEAX| 7] AL2E=
242 PB Qld] wBlgle], 2087t HEAR AFole
2.71 PB, 30 #7F W& A7 7-F-ell= 2.35 PB, 60 #7¢
MEE A7 7ol 245 PB 2 & xpol= glont, 20
F7F R A F- A Az Ee] PB A F
Zholl 71 A€ 718 o = sick

Fig. 12 & 40°C oA 5~20 A7t #a A7 ¥
30°C o4 10 27k A48t A2 A= 3 95°C oA
10~60 E2F WFE & 30°C o] 4] 10 £3F dsle] &
AR g2 A2 EEE FAT Aot o752 A8
A= g2 HfFTIAE 620 nm o]H, 40°C oA
BN Aol HAAIZEE St wlet GRS
o] dAtFmols 2 Aot glo] kY FlsiA,
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Fig. 1. K/S values of silk fabrics dyed for various fer-
mentation fimes at 40°C.

K/S

0 g - 1
20 40 60

Fermentation time (min.)

Fig. 2. K/S values of silk fabrics dyed for various fer-
mentation times at 95°C.

95'C oA WEAY HSoll= dHHAR L Aty
7} 20 ¥7M) e FA3] Fkshd, 2 ol AlRtel 3
7heb s woprlet. 0|7 it 95°C 7l
oA wrEAZE] Z AW wpkEol] 2Jte] M
A7t B2 AR A o] doluhar, JdFAIE A3}
o 2J3k 702 Q7kE| v, 40°C ol 4] W g W i
A7}o] 20 Alzko 2 Z33] AR ekglr] W

A

49 73]

o] 95°C E R} JAFEEKSY} obx] Ao A
2=t

) 71219 HEt

Table 6 & 53 Y45 HaAA of PARHEF
< Arlshe ool wE WAALE dotrr] $5ted
119] Z5<pol 4g 9o BF M) FAPEFS
0.5, 1.0, 2.0, 3.0, 4.0 g/l  HIAA Hr}sta, 242+
o 3¢/ 2] glucose Z H7}slo] 95°C oA 20 £7}
wEg A7 2 Hol pH 9F 1 HoZ 30°C o4 10
w2k AN AR Bl Mg vhebd Zlok el o
AL HE(VRhE TSR ERS] ofo] F7gtel
e} 3 g/l 74 = A A8 hasteirt 4 glle obA] &
obAv], 42 =(K/Sy= Fig. 3 3} 2ko] 3 g/l 9] 4k
ShiEE-5 H7he d7ixe satshtegel Avked
o] W% YA T dFFrt wo, 1 o]
Aol A= A atsert gt

o] 712 ARt EgYo] A2 ol AT vat

Table 6. K/S values of sik fabrics dyed by the addition
of NaOH in fermentation bath

Amounts of Colour pH of dyeing
NaOH (g/l) (H V/C) bath
0.5 1.69 PB 5.16/3.92 10.50
1.0 1.65 PB 4.87/4.11 11.80
2.0 1.73 PB 4.86/3.83 12.35
3.0 1.95 PB 4.62/4.20 12.58
4.0 1.87 PB 4.89/3.73 12.76
5
4
-
3 ./——--/ \.
/
K/S -
2L
1L
0 —h 1 1 1L
1 2 3 4

NaOH (g/l)

Fig. 3. K/S values of silk fabrics dyed by the addition
of NaOH in fermentation bath.
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Abe] HAELA leuco AF A8 K3l Eoll 431
=7} ) wiel Afrmdel Fakst Afuge] A
A&hate] zham]o] Fatide] ybolzl oz Artwy,
FAFRIERE] BET) 4l 0B =L 9ol M
o] 7l & Qlsle] ARSI} 53 AR A Z0)
dofitr] gztado] ehd 7443k Zlo g A7),

() WE AU Het

Aol A= [Sukumol} B XSS 23 & 570
o Fob MAsle] o A zA AFEAZ] F, thA
WA AIA AL 9l

o] HA oA WEE ZA21A]7)7] $13te] wbaedakd
O 7 W, A7, AR R 58 Arkskar gloH,
olufell rEodoFAS tiek Hrlelyd WA= we] 2
=) 2|2k Ho] pH 7} FA3] A3}be|wiA Fuj=7) 4
7] el 213 g 87} glekar skl ch(Kobiki 1980).

4 gl 2 FEF Aol 3yl o] A ERS #HYY
Sl ekl e 24 3 g/l 2] glucose, maltose, 2]
3 WINRE 2 Arlste] 95°C oA 20 E7F kb
A7 % 30°C oA} 10 37F 3443} A3H= Table 7 o
Al E ol vkst 2] glucose 5 AH71EE Aol
2.26 PB, maltose 2 ¥7}3+ 7-$¢oll= 2,96 PB 2 ¢
A=l qn, A3 UIEE A Aol A=A o
2 718 959l glucose = o|thF-ql maltose &
A7iek 757t vhgdRel Urbsg Ao AS-wc
A EaEe H, 7} gol HAsty| witell #hdak-¢
o] dojuj= 7l o= Azbsict,

Glucose 2] 4 7}efo] WAA Fol v|X|= 33fe o
7] $18h 118 4g 2] ZE A4, 3¢ | NaOH S}
3~8 g 2] glucose & ¥, 95°C of|A4] 20 E-7} HwkH A
71 3 30°C ol|A] 10 ¥-7F 4 gk A 3= Table 8 ol 4]
Bz upe} zho] JMA=EL] AL 59/ 9 glu-
cose & 3713t wl7}A]+= 1.0 PB v|9wt 2 2 glucose
of Wz} & o7} glola, HF WA wi-dakdal
PB Aol ovt, 6 g/l 2 glucose & 3718t 7 ol
£ 9.39 B, 8 g/l 9] glucose = A7} 79l = 3.0
B 2 B AR Wy, ez 50 9 glu-
cose 5 H7VE w7l = HA Hasdol 6 gl Ao}
Alel]l t}A] F7kebe, =gk 5 g/l ¢ glucose & A
71 dARlE & zpolrt glont 6 g/l glucose & F
71 Wi FEf = ef) ol

Table 7. H V/C vaiues of silk fabrics dyed with various
ferment agents in fermentation bath

2.26 PB 5.65/3.82
2.96 PB 5.73/3.81
undyed

Glucose
Maltose
Steamed wheat flour

Table 8. H V/C values of silk fabrics dyed with various
amounts of glucose In fermentation bath

Amounts of H of dyein,
alucose(e/) Colour(H V/C) b
3 0.69 PB 5.53/3.92 12.75
4 0.19 PB 5.50/3.95 12.67
S 0.13 PB 5.46/3.97 12.55
6 9.39 B 5.74/3.59 12.44
8 3.01 B 6.20/1.70 11.30

KSs 2 N

0 ! 1 L !
2 4 6 8

Amount of glucose (g/l)

Fig. 4. K/S values of silk fabrics dyed with various amo-
unfs of glucose in fermentation bath.

Fig. 4 of|A] R wle} ko] 5g/l 2] glucose & H
7V Q7] dAZAA Ee| diErr) 2rlslg o
}, 6 g/l o142 glucose & H7sk= A -$oll= F4
3] 7+4% 717} Table 8 oflA] M= nfe} Zo] WE %
2] pH 7} o}zl 7108 Wolr glucose 7} £38
diglucose 2] ofo| W% WhAlsh= H, gas 7} &
obr] 7} BElgo] who] WhAlEle], wHAE A9
pH 7} Aslxlng2 oA A7) leuco 32 <dollA
vat A4E0 2 =7] wffol| FaFErr)l golzl Zlog
A7,

w3k, Vatd RollA zfole] whiA)e] sko 2 13t 3}
AR Ql3}ed vatting AFefe] Mato] A wbE wo)
At el n, dRAAAE AsEvhe 8 $(1996)
X are} zho] glucose 2Fo] 6 g/l o)Ak wolli= A7
2152 Y4kol PB oA B AR wists| 7, g AHA]
= Aslgl Aog Azt

2. (e
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ulg ool gleda] oMol AxtA|el Y FA o]
3 g3}t o] FA L ZE A4t P4 indigo BF I
23 2Ao|n, FHE Wiz g 2Fte, A in-
digo & A5 ARg-3te] FdA ().

Sakagawa 5-(1986) & "wFd.el & vy
& AHgste] BUA717] wEel F& FAEHA
& 5 gl sl Hasich 1 39 A
ol A ¢ e FFEd x|, &2 %"ﬂ
EAete] Akgh SEel WAk oo A
7}3l= glucose 7} HEIA A F4F WA=,
o] st B 2Hgste] indigo MAE YA
Zlekar shelem, o] haslels [SukumoldlA= &
ke S5Fat 3715l ik 52 2hgell <3
A 636}011134 Al 93k WAL FoPF oA
A7veke AERIE bRl 2] fin o= &
&=l n, -4 74—«1 Bt a sl A=l KFE7L
A2 2hg-gtcky it

(CH,005)n+n H,0—n CH;06 (Fx3)

C.H,,0,— 2 CH,CHOHCOOH (-4}

2 C;H0;,— C;H,COOH+2 CO,+2 HA(T)
(F5ER)

w3k, indigo o= 2709 keto #(>C=0)7} EA3}
a2, o]7le] #le] F¥ A7 §h, keto 7]
Aol A AR A )l &siA Fd=o] vat ik
(-OH) 2.2 5, o]71& &l §all3l7] $I5te] F4k
s EF-S Hrksbd 44H7](-OH)2] H 7} Na o2

284 leuco Hi(-O-Na) o] Hviz B 323}t

o]a]at leuco -2 ofdrlel A d&ollA] GHY3loiof
s, vl el d8olids ANEErt =7) o
Fol] AL d7]7} ofed$u], ZfdTte] A of-SellA]
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Table 9. H V/C values of sitk fabrics dyed with various

PH conditions in natural indigo dyeing

pH of dyeing bath Colour (H V/C)

9.5 9.70 B 5.80/2.42
12.0 1.21 PB 5.08/4.28
12.6 2.00 PB 4.84/4.50
13.0 2.02 PB 5.38/3.98
5.5 o] 2AbelL} NaOH & #7}sl] 3= pH 126

ol HEgte] 7P o, AxgE M} FonE
o]7.e urF ool 2ARS 7hsle] pH & 1203 95 2
o ukgAle]e] Leuce dlo] A3 vat 422 %[0,
vat AH& Eol] B-go0]7] w-goll date] EaFaie,
&9 pH 13.0 & Aol asl o] Mavt g3
oA o2 Beko g My} oAl Ao Azt
2) Y20l WS xSt
119 B0 2,3,4,5g 9 £F Mg g, 95C
of| 4] 20 Bz} wkE A7) ck& 30, 40, 50°C oA 10 &
Zob g AR EFe dAFEE FAT A=
Fig. 5 oll4] Bi=uhe} o] ZF o] ofo] Friad
#2 gy vy} Frlela, w3 Y2t Fo
= A2yl 25 oAl
ARt A FellM ARFo oldF A
& Aot B AojEv, 315} e] & AL H
FollA] hrge] At dfel Fog o|dsiAqt,

K/S »

L I t
1 2 3 4 5 6

Amount of indigo powder(g/l)
Fig. 5. K/S values of sitk fabrics dyed af various tem-
peratures and amounts of indigo in natural indigo dye-
ing. —w-—; 30°C, —— 40°C, —A—, 50°C
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Table 10. Colour fastness of sitk fabrics dyed with indigo
powder

Fastness (grade)

Perspiration

Dyeing Washin .
method & (Alkaline sol) Light
Stain Stain
Fade (Silk) Fade (Silk)
Indigo
powder 4-5 4 4 4-5 4
A& Ae Avt F41 AEs} o] el 2 wolx)

[+

wtoll die] F5go] dopxlrt.

FE Yot AAdfrete] Akl i3t Kimura 5
(1988)= 241842 0] 30>40>50°C o 9jefar »
% A3} o], GHLE 30, 40, S0°C £ = 2
FE7F F27E A" Aot

3. MR

ZZ A8 E 95C oA 20 7t wtE A7) & 30°C
oA 10 £7F M3 E 4 3] v JA3E & 80°C
oNA =4, Axg ofg QA Ee] dNAF S
228 A Table 10 oA} 7o) A=, g 2 o]
BAZ ot BE 4 ooz AR o} <3}
otk ZF HA4r) A Aol A, w=v e
7|AkE}e)) oJ3te] Fofl E-8-4J9l indigo & H3}7] o
ol Ag - HHR 2o F& Ao g AEc

3 2

ZZA AN el Arde 2A43E AR
F EF 4] AAES M BE AxAA F
Z A4E Azsty, wE 2 9Nz 58 g
AP o3t 3ok

7k Za A a2 ZEYA AL 30°C, 24

3|2ke 3 g/l 7} Aedaigct

v HE B4 wHEZ2HLS 3 gl NaOH, 3 g/l glu-
cose £} 95°C ol|A] 2087} WA 5= 7o) Aokalgln).

o} WA AL %= 30°C>40'C>50°C 4202, o
A227t FE5TE JAFT(KSYE ot}

2k & AR E] GaA = AE, g, 43
B 4~5 102 53
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