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Dyeing Protein Fiber to Green Color Using Natural Mugwort and Indigo
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<Abstract>

We need to diversify the colors by natural dyeing for promotion and extention of the natural dyes market, because
natural dyestuffs have the limitation the number of the colors to express, compare to synthetic dyestuffs.

It was investigated that wool and silk fabrics could be dyed to green colors using natural mugwort and indigo as
one of color diversification, in order to express green color that is difficult to be shown by natural dyeing.

The mugwort dyebath was prepared to concentration of 25~100g/¢ using dried mugwort plant and indigo
dyebath was prepared to concentration of 5~20g/¢ using natural indigo powder. Wool fabrics and silk fabrics were
dyed to green(GY, G, BG in Munsell color wheel) by two batch methods using the mugwort and indigo dyebaths. the
mugwort dyeing was applied at 807C for 20minutes and indigo dyeing applied for 5~7 minutes in room
temperature.

The colorfastness to drycleaning and abrasion of the dyed fabrics were shown good as grade 4-5 or 5.

FH0l(Key Words): &{mugwort), Z(indigo), 2-£- {(two batch method), HAI A 4FgHMunsell color values)
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(Table 1) The Characteristics of the Fabrics for Experiments
Weave Fabric count (ends x picks/inch?) Thickness(mm) Weight(g/nt)
Wool 100% Plain 142 X135 0.25 102
Silk 100% Plain 97 x95 0.19 68
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(Table 2) The Color Values of the fabrics before dyeing

Color Values
L* a* b*
Wool fabrics 93.72 -2.36 11.0
Silk fabrics 98.26 —-0.29 1.54
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(Table 3) Munsell Color Values of the Wool and Silk Fabrics dyed in Natural Mugwort Dyebath

Conc. of Mugwort 25g/0 50g/¢ 100g/4
Fabri Dyebath
abrics H V/C H V/C H V/C
Wool Fabrics 1.08Y 6.0/2.7 0.12Y 5.8/3.4 9.95YR 5.6/3.7
Silk Fabrics 0.80Y 6.2/2.7 0.77Y 5.7/3.4 0.46Y 5.7/3.6
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(Table 4) Munsell Color Values of the Wool and Silk Fabrics dyed in Natural Indigo Dyebath

Conc, of Mugwort 5g/0 10g/4 20g/4
1;;;;;;;HHHE“““-~fszbath H V/C H V/C H V/C
Wool Fabrics 6.27B 6.3/3.1 1.53PB 5.1/4.7 3.43PB 4,1/5.6
Silk Fabrics 8.81B 6.8/5.2 0.02PB 5.9/5.7 1.31PB 4.8/6.2
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K/S Values
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(Fig. 1) K/S Values of the Wool and Silk Fabrics dyed
with mugwort and Indigo Dyebaths (Concentration of
dyebath: mugwort-50g/0 , indigo~10g/{ )
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(Fig. 2) K/S Values of the Wool Fabrics dyed with
mugwort and Indigo Dyebaths by Two Batch System
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(Fig. 3) K/S Values ot the Silkk Fabrics dyed with
mugwort and indigo Dyebaths by Two Batch System
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(Table 5) The Munsell Color Values of Dyed Fabrics in
Mugwort and indigo dyebaths in turns by Two—batch system

Conc.of Indigo dyeing Munsell Color Values
Mugwort iConcentrati

(g/0 ) ngg/lgr% o Time(min)| Wool Silk

9 5 0.28GY | 0.68GY

9 7 3.20G 5.39GY

29 10 ) 4.61BG | 1.90BG

20 d 8.94B 9.85BG

20 2 4,46BG  2.48BG

) 7 9.03GY | 8.69GY

o 5 2.95GY | 2.50GY

50 10 ) 2.18BG 1.43G

20 5 4,32B 8.97BG

20 2 6.78BG | 1.89BG

o 7 7.88GY | 6.05GY

5 5 1.00GY 0.21G

100 10 ) 2.15BG 1.99G

20 ) 2.82B 7.95BG

20 2 4.24BG | 0.77BG

*1 Munsell color : GY:greenyellow G:green BG:bluegreen
dyeing condition in mugwort dyebath : 80C, 30min
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(Table 6) L, a, b Values of the Wool Fabric Dyed in Dyebaths of Mugwort and Indigo by two batch system

Conc. of Mugwort
25g/10 50g/¢ 100g/4
L* a* b* ABE L* a* b* AE L* a* b* AE
Og/f | 59.82 | 581 | 1469 | 3560 | 6159 | 799 | 20.25 | 35.00 | 57.50 | 8.06 | 18.78 | 38.48
Conce, | 5g/¢ 55.31 | -0.85 | 2.98 | 39.27 | 48.70 | 1.15 494 | 4553 | 53.05 | -0.55 | 6.76 | 40.93
Ingfgo 10g/8 | 45.47 | —1.36 | -3.50 | 50.41 | 43.43 | -2.13 |} -2.81 | 52.16 | 4217 | -2.,50 | —-2.77 | 53.36
20g/ | 4193 | -2.63 | -11.70 | 56.54 | 41,82 | -3.72 | -8.04 | 55.29 | 38.62 | -3.12 | —-8.41 | 58.42

(Table 7) L, a, b values of the Silk Fabric Dyed in Dyebaths of Mugwort and Indigo by two batch system

Conc. of Mugwort
25g/14 50g/8 100g/4
L* a* b* AE L* a* b* AE L* a* b* AE

Og/@ | 5899 | 622 | 1486 | 41.98 | 63.26 | 7.05 | 20.54 | 40.50 | 58.58 | 7.30 | 18.74 | 43.91

C%II}C- og/t | 50.49 | 0.22 | 469 | 47.87 | 48.85 | 0.60 6.72 | 49.69 | 47.83 | 0.21 6.50 | 50.68

Indigo | 10g/0 | 45.38 | -3.24 | -2.44 | 5311 | 44.06 | =213 | 013 | 54.25 | 4211 | -1.59 | 0.02 | 56.18

20g/f | 4156 | -4.32 | -8.03 | 57.64 | 38.73 | -3.92 | -5.76 | 60.08 | 39.86 | —4.70 | —6.81 { 59.16

%l= TRing Dyeing @4o] UeUH (ARG €, 2000), (Table 6)¥} <Table 7 FE2=3 A2 =S 25~100g/¢
olg FF A Folu T4 UYL Fre| A0l H7 FEo S4Yo® 30TolA 3027 FMstaL PARE &
T $tcH(Kawahito et al., 2003), 22t 2.3]2 £2| o] 5~20g/t X9 ZFEHOE 5587 MM dS GHE
3 EAS AES &9 22 JA% F toppings 3] ol L* a* b* AEE &£X3t dijeit}, F 3 E BF & 99

o2 A} E AR2oA gzto] HFlog JAE UHFA
of g3 HA v =& topping 2 & HAZ vlgtsl7|of

o2 $elgt 2Ao|tt,

5 2 Qlale] o] Aol 3] aglit bgto] Asteo] g
m1 9o 557} KOIASE B wolAL 9o} R4}
zemo) Z748e Bo Zth, M 7} dole] S}

(Table 8) Colorfastness to Drycleaning and Abrasion ot the Fabrics Dyed with Mugwort and Indigo by Two batch system

Conc. of Indigo Dyeing Colorfastngss Colorfastness to Abrasion
Fabrics Mugwort to Drycleaning dry wet
Dyebath Dye Cone, Time : - : .. . .
(@/0 ) @/0) (min.) fading staining fading staining fading staining
25 5 5 ) S O o o o
20 10 o o 5 5 ) o S
Wool o0 10 S 5 5 B! 5 5 4-5
50 20 2 5 5 5} 5 0 4-5
100 10 o o 3 o o o 4-5
25 5 7 5 o 5 o 5 4-5
25 o o o 5 0 o 5 o
Silk o0 10 o 5 5 o o 5 4-5
20 20 ) D 5 o o 0 4-5
100 10 o S S o o S 4-5
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