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Dyeability of Protein Fiber Treated with Wisteria floribunda Leaf Extract
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Abstract: In this study, the colorants of Wisteria floribunda leaf were extracted with water. Silk and wool fabrics have
been dyed with the aqueous extract of Wisteria floribunda leaf and their dyeabilities was studied. Additionally the
fastness to washing, drycleaning, light and perspiration were also investigated. Silk and wool fabrics dyed with the extract

of Wisteria floribunda leaf were colored in yellowish red tint. The optimum dyeing condition of the colorants extracted

from Wisteria floribunda leaf was three repeated dyeing at 70, 95°C for lhr using post mordanting. For dyed silk and

wool fabrics, the fastness to washing was improved by mordanting, and the fastness to drycleaning was very outstanding.
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Table 1. Characterics of fabric
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Yam count(tex)

Density(thread/5cm)

Fabric legfl ¢ Weave
Warp Weft Warp Weft (g/m)

Silk 2.3 2.3%x2 276 192 26 Plain

Wool 19.0 15.0 142 136 102 Plain
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Table 2. Effect of dyeing temperature of silk and wool fabrics dyed with Wistaria floribunda
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Fabric wgg:;‘tgm L* a* b* c* AE* K/S HV/C
50°C 6848 646 2398 2484 2923 274 8.71YR 6.68/3.98
Silk 70C 6409 755 2518 2629 3324  3.67 8.43YR 6.24/427
95C 66.21 687 2247 2349 2976  2.67 8.29YR 6.45/3.82
50°C 69.91 557 2659 2717 2669  3.16 9.54YR 6.83/4.24
Wool 70°C 6562 680 2810 2991  31.07 433 9.24YR 6.39/4.58
95T 6249 748 2637 2744 3264 454 8.73YR 6.08/4.41
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Table 3. Effect of dyeing time of silk and wool fabrics dyed with Wisteria floribunda
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Fabric Dy‘;::)gur;ime L a* b Cx AE* K/S HV/C
0 8677  -0.66 231 2.40 - - 8.50Y 8.56/0.27
0.5 6683 498 1917 1980 2671 231 8.91YR 6.52/3.15
1 6709 653 2283 2374 2933 26l 8.51YR 6.54/3.84

Silk 2 6477 700 2261 2367 3091 2.99 8.30YR 6.31/3.85
3 6437 678 2257 2357 3039  2.89 8.43YR 6.27/3.82
4 6467 694 2327 2428 3139  3.13 8.43YR 6.30/3.94
5 63.01 749 2527 2636 3403 407 8.52YR 6.13/4.27
0 8837  -1.78 8.76 8.93 ; ; 620Y 8.72/1.05
0.5 6670 641 2644 2721 2915  3.80 9.16YR 6.50/4.31
1 6293 731 2722 2819 3272 4.64 8.93YR 6.12/4.51

Wool 2 6116 736 2584 2687 3340 48l 8.76YR 5.95/4.32
3 60.06  7.67 2562 2674 3428 507 8.61YR 5.84/4.32
4 5737 839 2670 2798 3723 612 848YR 5.57/4.51
5 5506 867 2713 2848 3945 7.8 8.48YR 5.34/4.58
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Table 4. Dyeability of non-mordanting fabrics treated with Wistaria floribunda at various pH
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Fabric pH L* a* b* C* AE* K/S HV/C
2 55.65 9.58 27.00 28.65 41.03 6.51 7.98YR 5.40/4.66
4 66.95 6.48 23.29 24.17 29.73 2.69 8.65YR 6.53/3.89
Silk 6 78.67 3.13 16.94 17.23 17.14 0.87 9.39YR 7.72/2.67
8 78.17 3.42 17.49 17.82 17.92 0.96 9.26YR 7.67/2.78
10 82.65 2.07 14.09 14.24 12.77 0.56 9.62YR 8.13/2.14
2 56.20 9.68 28.95 30.52 39.67 7.48 8.23YR 5.45/4.93
4 62.86 7.34 27.34 28.31 32.85 4.66 8.95YR 6.12/4.53
Wool 6 68.93 3.58 24.40 24.66 25.23 2.89 0.57Y 6.73/3.73
8 68.58 4.34 25.47 25.83 26.62 3.12 0.18Y 6.69/3.95
10 70.17 3.95 24.89 25.50 24.99 2.63 0.33Y 6.85/3.83
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Table 5. Effect of the repeated dyeing fabrics treated with Wisteria floribunda

Fabric  Repeted dyeing L* a* b* C* AE* K/S HV/C
0 86.77 -0.66 2.31 2.40 - - 8.50Y 8.56/0.27
1 67.19 6.55 22.72 23.74 29.19 2.53 8.47YR 6.55/3.82
2 62.22 7.19 24.67 25.70 34.10 3.92 8.62YR 6.05/4.15
Silk
3 60.53 7.31 25.36 26.40 35.83 4.54 8.74YR 5.88/4.25
4 56.28 8.08 26.12 27.34 39.66 6.18 8.58YR 5.46/4.39
5 52.98 8.45 26.24 27.57 42.40 7.74 8.54YR 5.14/4.41
0 88.37 -1.78 8.76 8.93 - - 6.20Y 8.72/1.05
1 62.09 7.47 26.50 27.54 33.03 4.80 8.77YR 6.04/4.43
2 57.68 7.81 27.70 28.78 37.32 6.55 8.96YR 5.60/4.58
Wool
3 54.05 8.22 27.99 29.18 40.59 8.39 8.91YR 5.24/4.63
4 50.03 8.66 28.07 29.38 44.18 10.95 8.83YR 4.85/4.63
5 48.29 8.89 27.94 29.32 45.70 12.42 8.73YR 4.68/4.61
F EUMES 2] Table 6] Ul A S FAstel Ao Wet M Mz HPEs
4 FRAEL Al AfdL AT BRrl fjd @ S A= dHA AP Fe, Cu, Cr HPAE
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FRARY BA P2 B R A2BAZL F B FRY Fe FHGL o, b, L, O gol mE
Loledt 24AAL st FHol MR B4 1 2A Akt AF e AXNWA R Mo
Aglo] wigol & Hi ACE AzEch Al g 2 Ueht: Adud @42 B ¥ 4+ A
At b g Wabh Wi mulstel ol H ol Folge stW MAA dae 9RY
A wste Yeh) o gEsl ged ok ZelA AWt BE ol Afel F4HEY o
Alojgo] HEPF<& oleoz HAF 6ufg] x| Eolg™”
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Figure 1. Shift of CIE's Colorimetric values of the post
mordanted silk fabrics dye with Wisteria floribunda leaf.
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Figure 2. Shift of CIE's Colorimetric values of the post
mordanted wool fabrics dye with Wisteria floribunda leaf.
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Table 6. Effect of the mordanting fabrics treated with Wisteria floribunda

Mordanting

Fabric Method Mordant L* a* b* C* AE* K/S HV/C
non-dyed 8677  -0.66 231 240 - - 8.50Y 8.56/0.27
None 67.09 653 2283 2374 2933 261  851YR 6.54/3.84
Al 6861 579 2227 2301 2774 235  883YR 6.70/3.67
Fe 61.16 588 2524 2592 3500 473  9.50YR 5.95/4.08
e Cu 6251 495 2146 2202 3141 338  9.47YR 6.08/3.46
Silk Cr 6402 643 2420 2504 3236 353  891YR 6.23/4.01
Al 6491 601 2277 2355 3067 301  890YR 6.32/3.77
Fe 5521 348 1914 1945 3601 495  057Y 5.36/2.97
Post Cu 6139 190  20.15 2024 31.13 342 1.63Y 5.97/2.99
Cr 6231 609 2819 2884 3624 482  9.76YR 6.06/4.50
non-dyed 8837 -1.78 876  8.93 - - 6.20Y 8.72/1.05
None 6293 731 2722 2819 3272 464  8.93YR 6.12/451
Al 5800 790 29.66 3070 3812 791  9.18YR 5.63/4.85
Fe 4534 467 2066 21.19 4511 11.16  0.32Y 4.40/3.19
bre Cu 5741 402 2371 2401 3486 596  0.65Y 5.57/3.67
Wool Cr 56.05 446 3358 3387 4123 1006  1.50Y 5.44/5.04
Al 6295 596 2637 27.03 3188 478  9.56YR 6.13/4.24
Fe 4440 356  18.08 1842 4526 1031  0.76Y 4.31/2.75
Post Cu 5124 -176 2215 2222 3947 853  536Y 4.97/3.08
Cr 5274 879 3858 3956 4765 17.13  9.98YR 5.11/5.99
FeUF 4 FE2AY A2 dA A T o E 5 Ut FEAES Al A-FuE 2% Roid
A FFol =t xHMo| oA WItEE= o I FARRE Aoln, Fe, Cutlg-S AAED} Zol
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dEoh o FAEo FHA WSl o ohget stach Cr tiaL mjgu o] wet M) zpo
2 g 4 ) dutygos AAGMAE A 7FE A ¢ 5 U gt d 9 FrAEY
= FX9 B3 gEo et MdS &7] Ss Mg WILE CIEQ #AAE o]&sto] wjHA <
gAY, Gy dere I 2 Fo =R Z50 w2 a’ b kel WIS Figures 1, 20] e
AZI7F EfrEle] Jlenr FEuMAAE AMESHA et
S AL 489 T2 Fo EAstE =27 A Figures 1, 20|14 & == Q= vhe} o] S ddt
olo A7} 2t7] thE F&o] At Zd AXEL FRAES AIAA] o g3t FARE A
o|EE FAst7] wiiel mEAY TRl wEkA &g Holal 9oy Fe, Cu, Criff g2 Fufjd ) H
FHAo] ThoFsHA WsbeE . WA AT MY FolE & & Qo] FsUF
fGA S FFHol WE FHMO WHILE Munsell 4 FEHCE GHA WfFAY FF ot og
#Hog Rl Y AXE AdgS Faidd 5 gt MAE 4 5 UE By oide Az
U3 YRAGOIY Fe®t Cu FUE2 YR — Y= met Mo FEE ogstA 23 7 EAYS
HItEHA Hr f=rt oha Hgaste ddS & = A
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Table 7. Washing, drycleaning and light fastness of silk, wool fabrics with extracts from Wisteria floribunda

Washing Drycleaning Light
Fabric Mordant Color Stain Color Test Color
change Cotton Silk Wool change liquid change
None 4 4-5 4-5 - 4-5 4-5 1-2
Al 4-5 4-5 4-5 - 4-5 4-5 1
Silk Fe 3 4-5 4-5 - 4-5 4-5 4
Cu 3 4-5 4-5 - 4-5 4-5 3
Cr 4 4-5 4-5 - 4-5 4-5 2
None 3-4 4-5 - 4-5 4-5 4-5 2
Al 3 4-5 - 4-5 4-5 4-5 1-2
Wool Fe 34 4-5 - 4-5 4-5 4-5 4
Cu 4-5 4-5 - 4-5 4-5 4-5 4
Cr 4-5 4-5 - 4-5 4-5 4-5 3-4
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Table 8. Perspiration fastness of silk and wool fabrics dyed with extracts from Wisteria floribunda

Stain
Fabric Mordant Acidic/Alkaline Color change
Cotton Silk Wool
Acidic 4 4-5 4 -
None
Alkaline 4 4 3-4 -
Acidic 4-5 4-5 4 -
Al
Alkaline 4 4 4 -
Acidic 2 4-5 4 -
Silk Fe
Alkaline 2 4 4 -
Acidic 4-5 4-5 3-4 -
Cu
Alkaline 4-5 3-4 3 -
Acidic 4-5 4-5 4-5 -
Cr
Alkaline 4-5 4-5 4-5 -
Acidic 4-5 4-5 - 4-5
None
Alkaline 4-5 4-5 - 4-5
Acidic 4-5 4-5 - 4-5
Al
Alkaline 4-5 4-5 - 4-5
Acidic 3 4-5 - 4-5
Wool Fe
Alkaline 3 4-5 - 4-5
Acidic 4-5 4-5 - 3
Cu
Alkaline 4 4-5 - 3
Acidic 4-5 4-5 - 4-5
Cr
Alkaline 4-5 4-5 - 4-5
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