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The Dyeing Properties of Polygonum cuspidatum Extract( 1)
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Abstract—The purpose of this study was to investigate dyeing properties of silk and nylon fabrics by
Polygonum cuspidatum extract. The properties were evaluated by it’s extracting condition, dyeing
condition, mordants variables, methods of mordanting and color fastness. Silk fabric showed the
highest K/S value at 50~70°C, while Nylon fabric showed at 90°C. Surface color of dyed fabrics were
various by the used mordants ; none—, and Al-mordanted fabrics were yellow, Cu-mordanted fabrics
were redish yellow, Fe-mordanted fabrics were olive green. Fe-mordanted silk fabrics showed
excellent laundering fastness and light fastness. Both silk and nylon fabric showed excellent

laundering and dry cleaning fastness.
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Table 1. Characteristics of used fabrics

Density '
(thread/5cm) Weight

(g/m®)
Warp Weft Warp Weft

Counts(D)
Fabric Weave

Silk Plain 21 21/2 276 192 26

Nylon Plain 70 70 214 150 65
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Fig. 1. Structure of anthraquinone derivatives

present in Polygonum cuspidatum.
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Fig. 2. Infrared spectra of Polygonum cuspidatum
and Emodin.
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Fig. 3. UV-VIS spectra of Polygonum cuspi-

datum colors extracted by distilled water at the

temperature of 40~100C for 60 min.
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Fig. 4. UV-VIS spectra of Polygonum cuspi-
datum colors extracted by distilled water for 20
~120 min at 100°C.
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Fig. 6. Relationship between K/S and dyeing
time of nylon fabric.

34 obe] pHoj e HaN

FL9] pHyt A A E GEE golr 7]
$]8led acetic acid$t sodium carbonate® A}-&-3}
o] pHE ZHIAY FHFTE F29 &
°"9] DH% 4628 A& ‘JrEPUHML A,

@CE
nNo
w
e
@
[op}
GB
o0
CD
—_
s
o
sk
)
s
BX
Zi

ocoﬂ*ﬂ 6()—.5y b}%%:’:‘: 0 Coﬂ/ﬁ

*
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, h value of silk and nylon fabrics dyed by various time and

Silk Nylon
Temp. | Time L a b* c h L a b" c h
10 849 3.1 576 577 86.8 870 95 197 21.8 64.1

30 81.8 6.3 63.1 63.5
60 79.2 83 66.4 66.9
30 90 78.8 9.5 68.4 69.0
120 6.7 10.3 68.1 68.9
150 76.8 105 68.4 69.2
180 75.1 11.3 68.6 69.5

84.2 84.6 104 265 285 68.4
82.8 82.1 122 33.8 359 70.0
32.0 80.0 14.0 364 39.0 68.9
31.3 79.6 135 399 422 70.7
312 795 13.1 437 457 732
80.5 772 13.7 402 425 71.1

10 73.9 106 69.3 70.1
30 71.6 118 67.8 68.8
60 68.0 125 65.3 66.5
60 90 669 126 63.3 64.5
120 65.3 12.7 61.3 62.6
150 64.4 12.7 59.7 61.2
180 65.2 11.8 58.8 60.0

81.2 71.3 22.3 448 50.1 63.5
80.1 685 232 6.0 60.6 67.4
79.1 68.1 22.2 589 62.9 69.3
8.7 67.8 214 60.5 642 . 704
782 675 21.4 60.6 64.3 70.5
719 66.5 21.4 59.2 63.0 701
78.6 66.2 22.2 59.5 63.5 69.4

10 65.2 39 539 54.7
30 60.6 10.3 498 509
60 57.0 115 46.6 48.0
90 90 55.7 12.0 4.3 459
120 55.0 124 427 445
150 53.3 13.0 40.7 428
180 51.4 134 389 41.2

30.5 585 176 486 51.7 70.0
8.2 547 166 437 46.8 69.1
76.0 51.6 16.3 39.9 43.1 67.7
747 49.8 16.0 370 40.3 66.5
737 488 158 35.0 384 65.5
72.3 415 158 334 370 64.6
709 45.0 154 29.6 334 624
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Table 3. Changes in L", a", b", C”,

2
=

vl -

#

A1
A

2

h value and Munsell color value of silk and nylon fabrics dyed

various pH
Fabric | pH L a b" c h H v/C
2 67.3 86 549 55.6 81.0 2.6Y 6.7/8.2
3 64.1 135 63.4 64.8 779 15Y 6.4/9.8
Silk 4.6 69.9 14.1 63.9 704 78.3 1.6Y 7.0/106
6.6 7.7 16.7 50.8 53.4 719 9.0YR 7.2/85
86 72.8 16.8 404 43.8 67.3 77YR 7.3/1.2
10.6 73.2 23.7 304 33.6 52.0 2.8YR 7.3/7.0
2 526 148 42.7 452 70.8 9.6YR 52/7.0
3 4.2 148 457 481 72.0 10.0YR 54/75
Nylon 4.6 4.2 17.7 43.8 47.2 67.9 85YR 54/77
6.6 535 25.7 40.3 478 574 45YR 5.3/8.3
86 56.9 235 33.7 411 55.0 3.8YR 56/7.4
106 59.0 216 30.1 37.1 5.3 3.6YR 5.8/6.7
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Fig. 7. Relationship between K/S and dyeing pH

of silk and nylon fabrics.
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Table 4. Change in L™, a", b, C", h value and K/S value of silk and nylon fabrics dyed with
Polygonum cuspidatum by pre, sim and post mordanting

Mord-

Fabric | Method | ™~/ L a' b* c h K/S
none - 70.0 117 63.3 64.4 794 73

pre- Al 639 115 59.6 60.7 79.0 71

Cu 65.8 12.4 56.8 58.2 776 80

Fe 396 02 17.8 17.8 89.0 87

i | S Al 66.7 142 61.2 62.8 76.9 85
Cu 583 150 486 50.9 72.8 89

Fe 39.2 -06 199 199 91.9 99

post- Al 718 105 63.4 64.3 805 70

Cu 63.6 152 52.4 54.6 738 73

Fe 455 -13 24.9 249 932 8.1

none 539 167 429 46.0 685 86

pre- Al 53.3 16.8 442 473 69.0 98

Cu 53.3 167 421 453 63.3 88

Fe 51.2 14.1 387 412 69.9 88

Nylon sim- Al 62.6 17.7 537 61.3 731 9.2
Cu 549 194 452 493 66.6 88

Fe 494 59 39.0 394 81.2 104

post- Al 55.7 138 473 492 736 95

Cu 50.8 153 37.2 40.3 67.4 83

Fe 463 87 31.2 324 742 86

J. of the Korean Soc. of Dyers and Finishers, Vol. 13, No. 1(2001. 2) / 51



52 A
+b(yellow)
90
70 A
60
60 Al
® none
O pre-Al 50 1o
v pre-Cu 2
v pre-Fe 1 C
w simAl Fe, %
O sim-Cu 30 +
¢ sim-Fe
O post-At 201
A post-Cu 10 4
A post-Fe
4] 1 t 1 + t t + 0

0O 10 20 30 40 50 60 70

+a(red)
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Table 5. Change in L", a’, b", C", h, K/S and AE"value of silk and nylon fabrics dyed with
Polygonum cuspidatum after laundering
Silk Nylon
Met | Mord * * * * * * * * *
“hod | —ants AL da-  Adb AC | AK/S | AE | 4L 4da  4b°  4AC | AK/S| 4E
none - -37 31 1.0 1.4 15 49 | 02 00 -01 00 -02 | 02
Al -23 22 1.2 16 12 34 | 02 -02 02 -02]| 05 03
pre— Cu -29 22 1.3 1.7 19 38101 -02 -02 -03]| 00 03
Fe -1.0 08 2.3 2.2 1.3 26 { 00 -06 01 -01 0.1 0.6
Al -40 25 -04 01 1.3 47 1 03 -04 12 11 02 13
sim- Cu -64 29 -41 -32 18 81 ] -03 -09 02 0.1 02 09
Fe -3.6 1.2 09 0.8 23 39 | -06 -04 09 0.7 09 11
Al -1.8 22 17 2.0 11 33 ] 08 04 21 18 04 2.2
post- | Cu -38 45 -03 07 15 58 | -0 -01 -09 -09 | -02 1.0
Fe -03 00 16 06 05 16 | -03 -02 02 01 0.0 04
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value of silk and nylon fabrics dyed with

Silk Nylon
Met | Mord | g1 gat oAb ACT |AKS|4E| AL 4a’  4b AC| AK/S| AE
none | - | 08 05 02 01| 0l (09|10 01 -02 -01| -07 | 10
Al | 01 -06 05 03 | 0L |16| 04 05 05 -04| 05| 08
pre- | Cu | 06 08 07 08 | 06 | 19| 12 00 04 03| -05 | 12
Fe | 03 01 -04 -03| 00 | 05|15 01 06 06| 07| 16
Al | 07 05 04 04 | 05 09|06 06 0l 03] 06| 08
sim- | Cu | 01 15 L1 15 | 05 | 18| 18 04 11 12| -08 | 21
Fe | -10 -01 08 -08| 02 [12] 22 -01 22 20/ -07! 31
Al | 03 04 01 01 ] 03 |05] 11 01 08 -07] 12| 13
post- 1 Cu | 00 08 06 08 | 00 | 10| 13 03 -02 00| -09 | 13
Fe | 05 -04 -04 03| 02 |07 ] 12 02 10 11| 04| 15
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Table 7. Change in L,
Polygonum cuspidatum after 40hr irradiation

vl % -

3

Al
Sl

a', b", C", h, K/S and AE value of

i

silk and nylon fabrics dyed with

Silk Nylon
Met | Mord | g1t ga bt 4CT | AKS|AE| ALY da’ 4bT ACT| AK/S| AE
none - 9.8 -66 132 143 | 01 | 177 | 27 -4.3 6.3 0.7 -0.6 8.0
Al 103 -58 151 130 | 01 |192]| 34 -4.8 6.0 16 | -11 84
pre— Cu 100 -65 139 119 0.0 183 2.1 -5.3 44 0.7 -04 72
Fe 46 -61 34 0.6 05 84 15 -49 35 -16| 04 6.2
Al 111 -49 161 127 00 |202| 84 -52 106 78 -1.2 | 144
sim— Cu 9.6 -40 135 88 0.1 170 | 56 -2.1 6.6 5.2 -0.6 89
Fe 3.3 =70 49 2.6 0.8 9.2 2.6 -55 1.7 05 -1.1 6.3
Al 9.2 -62 130 111 0.1 17.1 41 -4.6 6.4 46 | -05 88
post— Cu 6.0 -15 89 8.3 00 | 108 | 27 -1.1 49 1.7 | -09 57
Fe 1.1 -50 15 -02 03 53 -09 -3.8 01 -41| -05 39
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