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Abstract

The process of making or cultivating indigo dyes is very cumbersome and complex. The dye extraction and
dyeing methods using general plant dye, moth repellent dye, fast acting natural dye, and other dyes are very
different. This research investigates the extraction of indigo dye and liquid dye extraction of polygonum(indigo)
plants using calcium oxide water. While extracting indigo dye the concentration of purified indigo dye may be
controlled by adjusting the pH level. Due to the various uses of dyes the adjustment of surface color must be
considered. In regard to the change according to different concentrations of reducing agents, it was found that cotton
fabrics and ramie fabrics show the highest color difference at 0.4% and 0.3% respectively. As the reduction
temperature increases, the color difference increases as well. The maximum color difference was found to appear
at 90°C. Cotton fabrics and ramie fabrics showed 70.55 and 67.01 respectively. The color difference increases as
the concentration of dyes increases, but at a concentration of 300%, cotton fabrics was found to show 6.22PB in
H value using the Munsell color system, containing purple and blue color. The pH of the polygonum dyes extracted
through this experiment were adjusted by adding calcium oxide to the experimental water, without directly adding
calcium oxide to the liquid polygonum extract. In a refine state, it was mixed with polygonum extract to extract
a more refine and highly concentrated indigo dye. When lye and reducing agents are added to extracted indigo
dye and sealed for long-term storage, it can be effective and easily used for dyeing.

Key words: indigo(Z412), dyeing property(G4474), sodium hydrosulfite(ZHIA)), color difference(43f).
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166 AgoHE R & 9Re B A7 A
{H 1> The characteristics of fabrics (X &2 E4))
W Yam number Fabric counts Weick
Fabric cave (thread/Sem) cight
structure (g/m)
Warp Weft Warp Weft
Cotton Plain 218 36S 141 135 1005
Ramie Plain 7128 91.7S 135 115 93+5
{H# 2> The reference value of fabrics (2 =2] 7]&(7]E)3)
Reference Hunter's value Munsell's value
value Picture
Fabric L a b H A% C
Cotton 96.61 -0.51 1.87 0.00 9.56 0.00
Ramie 93.70 -0.26 2.84 0.00 9.27 0.00

on, AJF & AE MEZ W A9 Hunter's value}
Munsell's valuex= <E 2> Zth

3) Alot

- Calcium Oxide(Duksan pure chemicals co., LTD., 15)

- Potassium Hydroxide(OCI Company Ltd., 13)

- Sodium Hydrosulfite(Duksan pure chemicals co.,
LTD., 1§)
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2010), p. 35.

2) Az X‘"_’F_

Ao AFR3H B pH 79 32145 AJ L3t 0
, FASZ F(KOH)E 7ksto] pH 122 243

2] =golo] FEo 81 200%(0.w.f) FAH
7 A5 & FHU2E 90Tl A Sodium Hydro-
sulfite 0.4%E H7tsto] & ARE TAAA 4A
3l A & Az

> oy g2

3) 2

% Qns 25l 9oL ART T 08 59
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A9A A3 S oAb
NS 33 X, Y, ZHOERH L a, b3
ArES =, L=116(Y/Yn)1/3—16, a=500[(X/Xn)1/3—
(Y/Yn)1/3], b=200[(Y/Yn)1/3 —(Z/Zn)1/3]0]c}. B, X/Xn,
Y/Yn, Z/Zn>0.0088560]th. o] © Xn, Yn, Zn& 3%}
A X, Y, 22 44 BAN 5Y 295t 44
Sarwe] 34 24 Yn=1009] 7|23 sheltt.
g, 9B A AT GUEAG BE
M pol ALZES AL=L1—Loo|t}. o]u] Lo¢} L1
GULY GUE, GYZA GE A2 ¥
A%E etk E ak A5 ARE A4
bl B/ MAE 242 LeERRT Munsell
G MAAE ol gate] dofd L a,
bRy AEslch MAUE)E vYH T @y
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AEab=[(AL)2+(Aa)2+(Ab)2] 1/2
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1) Sodium Hydrosulfite =0 [LIE 3}
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Sodium Hydrosulfite %o w2 W3S dolx
7] Yote] FHEE 90Co A Sodium Hydrosulfite
£4] 0.1%, 0.2%, 0.3%, 0.4%S 7}3ta, SUA &
wo] ve mW Wss AEadd

Sodium Hydrosulfite =9 0.1~04%% 3-Y3s}
of Mgt AEo] hE THA HIE (F 3 &
Alstgleh. A& Mt (3" DA B Hpet
Zro] Sodium Hydrosulfite 5= 9] Z7}tof utet 12
A 71514 20, Sodium Hydrosulfite 0.33 0.4%
oA A5l AR ehd, 452 AR
LowbRA> 08 et & 9ro 19
A WA B A9 0.4%0 A 7126, B A A& 9]

80.00

70.00
60.00
5000 1
40.00 -
3000
20.00

1000 1

0.00 -

cotton

ramie

<E
different concentrations of reducing agents.

1> Values of color difference (AE) according to

{# 3> Change of the surface color of dyeing fabrics according to different concentrations of reducing agents

Concentration Hunter's value Munsell's value )

o Picture

(%) L a b H A% C

0.1 36.74 247 —21.53 5.05 PB 357 493 -

0.2 33.74 3.39 —21.62 5.38 PB 329 4.81 -
Cotton

0.3 3141 4.45 —-224 5.66 PB 290 4.84 -

0.4 29.74 4.30 -21.31 5.75 PB 3.06 4.63 -

0.1 41.68 1.85 -21.71 4.84 PB 4.05 5.19 -

0.2 31.10 2.80 —16.17 5.58 PB 3.03 342 -
Ramie

0.3 29.86 3.96 —16.04 6.28 PB 291 3.39 -

0.4 28.15 3.50 —15.73 598 PB 275 3.34 -
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A9 SR AS & 2 ggow, BAAF o
ST BE 49 BB A4 skl Y4
Ago 29 9AF] WAL, 73 HYEY ¥
oz A G| BFUstA o

HunterZt 9] W =& YelY = Liko] Sodium Hy-
drosulfite FE7} ol A 42 Zhadle] HAEY =
E7H0.1%Y o 36.74, 0.4%<Y wf 29.74, ZA= 0.1%
o uf 41.68, 0.4%Y uf 28.152 FEo wt &
2ol obd ol 5A QMH At FA o) 4
£2 et agte BE ZAG A 432 tehiz
Qlom, HAESY L 0.1%Y o 247, 03%Y
445 BAZAE AL 0.1%Y o 1.85, 0.3%Y
3.960 2 M H}gko 2 o]=5t9 ) M ML L
= bt HA H3ls HAESY HL 0.1%Y
g —21.53, 04% Y 4 —21.71, A A& £ 0.1%
o —21.71, 04%2 w —157302 J ML Ueb
i °1E]- ol Y3t FrE2 Munselld] HFfol= HAE
9] A 505PB~5.75PB, WA A 20| AL 484PB~
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22 5E7} Z74E] 1 dolA o £elFon,
AEE Yyt cgte WAEd mA4E BE

&b SUkge] wet mjn|shA wob o).

Sodium Hydrosulfite®] ¥ =7} Y242 d85s
4A LA A ZoHG7] wZo HEREFE WA
urebst o, Sodium Hydrosulfite®] %7} =24
2 9ao B0l B oFolH AHTo 2/} A

>

o7 BoAu, o] A3} Sodium Hydrosulfite 5%
of @E @& Wast AFE & 4 8l

2) ERI2E0| wE HE|

Sz g WatE Ygotr 7] §1ste] 30T,
60T, 90 Coll A S L= Wgte] & AMT A=
of FHM BStE (& 4o YEli, JE9 MA
+ a¥ Do YEr

30 60 90

cotton ramie.

<3 2> Values of color difference(AE) according to
different reduction temperatures.

<{# 4> Change of the surface color of dyeing fabrics according to different reduction temperatures

Temp. Hunter's value Munsell's value )
. Picture
(©) L a b H \Y% C
30 33.72 378 -21.67 5.55 PB 3.28 4.82
Cotton 60 30.87 4,62 -22.09 5.78 PB 3.01 4.79
90 30.53 481 —-22.24 5.84 PB 2.98 4.83
30 31.08 2.83 —13.59 5.91 PB 2.81 2.84
Ramie 60 29.99 3.15 -14.62 6.03 PB 3.03 3.07
90 28.81 3.59 -17.02 5.90 PB 2.93 3.60

11) A, 42, op. cit, p. 95.
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13) JF7, ol¥E, A%, oA, “HER FH Ax 1P R YA Y GGl T AT T FY

ZJa28F8] ] 129 3% (2000), p. 180.
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{H# 5> Change of the surface color of dyeing fabrics according to different abandoning-time after reduction

Time. Hunter's value Munsell's value )
Picture
(day) L a b H v C
0.5 28.89 4.30 —-23.10 5.50 PB 2.86 5.05 -
1 31.58 4.66 —23.16 5.62 PB 2.82 5.07 -
Cotton
7 32.87 3.88 —22.30 551 PB 3.20 4.94 -
30 2927 357 —22.06 542 PB 327 4.91 -
0.5 2517 4.12 -12.69 7.02 PB 246 2.67 -
1 30.34 3.98 -17.69 6.03 PB 2.96 3.74 -
Ramie
7 29.19 3.30 -17.20 5.68 PB 2.85 3.65 -
30 2772 357 —-16.16 594 PB 2.71 34 -
%3 PRE £2% 4 Ik 29T AEHY =
e | AR AZFHAA ol oL B5E 2] Aot
700 M #(Ca0) #4= 7hshe WA GMAl A& Atst
e Zgol edEo WA 9 AR £4AIE At
2 gus 4 91, 9 Az F A7 A n
el e e T e o gae) pH Betste] #Ud 92 i
e 24 gtk At B AH AT & 4R
<& 3> Values of color difference(AE) according to = FEA AP g9 As 24 (Ca0)E 7}ste] pH
different abandoning-time after reduction. 2 ZAS T A2 AAEH AL B 228}
Egetol Azt o old I A7t ¢
5.62PB, A A &9 #H L 568PB~7.02PBo] A 2E BB T kA Holg 3 4 9ot
= 2oH, ¥EE YEe VI HAEY &2 AR o g HSHE Yot 95t £
NAE B HA AlZte] F7hgko] wet ujn|stA & 100%, 200%, 300%, 400%E 2= 90T
H3stg 1, A ES YeElE C3Y 49 HE S A] Sodium Hydrosulfite £4] 0.4%S 91 QM3 ¥
Mz WA AJZto] F7hetof wheh AjAfo] wrobA g o WM s & 603 JEY e O
AL Aok HA A= Hfe HA Ate] F d oo verdloh
7heo] uheh sobA H=7b gral AnstA g H AAFE Uetl= MAHAE)E S AAtes s =
L A% o 57 Adrk theh 7heeh7t 300~400%0f Al S A}
AHRYL otk HBWE HE Huo 4
4) G2 S=0f e Hat e WOl 49 300%2 w 59.98, WA 7S 400%
4ol A Y EAS FeAH o u 595602 247 peheh

Hunterghd] B =5 Uetl= Lol 429 5=
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A
L

{H# 6> Change of the surface color of dyeing fabrics according to different concentrations of dyes

Concentration! Hunter's value Munsell's value .
Picture

(%) L a b H \Y% C

100 32.02 3.79 —22.66 541 PB 312 498 -

200 26.86 5.44 —20.81 6.18 PB 2.62 4.55 -
Cotton

300 24.54 5.54 -20.32 6.22 PB 2.40 446 -

400 46.14 1.10 -21.93 453 PB 4.47 5.34 -

100 31.21 3.96 —15.85 6.35 PB 3.4 335 -

200 28.90 3.41 — 1447 6.17 PB 2.8 3.04 -
Ramie

300 28.44 2.9 —14.28 590 PB 2.71 3.01 -

400 30.38 3.56 - 1824 5.73 PB 2.96 3.87 -

78.00
76.00
74.00
72.00

7000
68.00
56.00
64.00
62.00
60.00

100 200 300 400

coton | 0 remie

<& 4> Values of color difference (AE) according to
different concentrations of dyes.

Qa2 Yuot oA Qo 28 WA
B9 Ao e FE 100%% of g=gho] 32.02
o], &% 400%0] A= 46.142 100%9] H]3 400%
oA e ghe tehlel olgon, 4R HE
7t Be%E Belo] 2 o|2oiAA gol WEZo)
7 Uehdeh agte) Wik BAAEE 43k e
Yol HA4E AR Qe Ao teton, &
WAE 300%0) 4] 5542 4 BS He vhehy
AL, =9 F7bo] wef agho] HolAE ALR

7t ot

ol L
AT

3|

14) g £73), FEY, WHAEL] ALY A
3] 219 43 (2009), p. 29.

Hol Ao 2oty g7 £ 3+8&H indirubin®]
G i & olehe Buvt Qe dATE AoR B
o Am, Aol Eobd A d4HT e
2o gt AL G oz —gel A
22 AT YE AL dehdeh WA B E
=Y W7 2 ggtoy. BARE AN F
7b SR Lol oA FkE 400%00 A4 —18.24
2 44712 Wol BRI 9= ASE ehir,
ol =& Munselliﬂ H7lo|l= PBE uYEUH
A HAE AL 453PB~6.22PB, BA| B0 7
£ 5.90PB~6.35PBZ UEFL}HA purple 7|7} %—E‘O}
Aed & 5 llow, Hepla o) Ads
Aoz Uit
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