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Abstract

This study examined the dyeing characteristics and spectrum of cotton and
silk by using dyeing solution extracted from aronia. The value L* which
indicates the brightness of cotton regardless of mordant increases with
increasing pH from pH 3.5 to pH 10.5. The color difference value(AE) of the
cotton was generally high in pH 3.5 regardless of mordant existence. The silk
showed the highest AE value in pH 3.5 dye solution as cotton did. On the
other hand, the silk with mordant dyed showed the highest AE value in pH 7.
Silk fabrics dyed with Aronia solution turns out red in pH 3.5, blue in pH 7
and yellow in pH 10.5. This is because of the amino acid, one of the silk
ingredients, combines with a part of anthocyanin to show blue. As the result
of the spectrum measurement, the maximum absorption wavelength of Aronia
solution was increased in the order of pH 10.5, pH 3.5 and pH 7, regardless
of extraction temperature and mordant. The measurement results of color
fastness to washing and color fastness to light are generally low. Therefore,
there is a need for further study to improve color fatness in the future.
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Table 1. Characteristics of Fabrics

oA QItH(Kim, 2007; Kokotkiewicz et al., 2010;
Kulling & Rawel, 2008; Tanaka & Tanaka, 2001). o}=
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cyanidin—3-glucoside,  cyanidin—3-
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(Jekobek et al., 2012; Kim, 2007).
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Material Woven Structure Fabric Count Weight Thickness
(Fiber) (warpxweft/inch®) (g/mi) (mm)
Cotton 100% Plain weave 100%x85 73.0 0.17
Silk 100% Plain weave 125%105 50.0 0.08
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Table 2. Color Values of Cotton Fabrics Dyed in Various Dyebaths of Aronia

Mordant I-)r):::‘npg D‘;:Ib::h L a" b* AE H \Y C K/s
- Control - 94.74 -0.80 1.63 - 3.65GY 9.37 0.19 -
35 67.01 7.60 -0.48 29.05 4. 95RP 6.53 2.14 0.34
38T 7 71.93 2.49 0.15 23.10 6.90RP 7.03 0.75 0.22
Unmordante 105 7638 | 023 | 126 | 1839 | 944YR | 749 | 020 | 007
d 35 47.63 24.38 1.61 53.42 7.75RP 4.62 5.51 1.93
60T 7 63.88 7.03 -0.11 31.89 5.76RP 6.22 1.92 0.43
10.5 77.89 2.51 1.99 17.18 8.42R 7.64 0.82 0.19
35 66.56 6.85 -0.71 2930 | 4.43RP 6.49 1.96 0.29
38T 7 69.52 1.64 -3.26 | 25.81 0.76P 6.79 1.06 0.32
10.5 78.75 -0.14 1.50 16.01 4.07Y 7.73 0.20 0.14
Mordanted
3.5 46.25 22.05 -1.17 53.68 5.91RP 4.48 5.00 2.01
60T 7 59.68 3.16 -5.06 35.92 1.86P 5.80 1.54 0.50
10.5 72.20 -0.28 1.18 22.55 7.58Y 7.06 0.15 0.34
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23t 2= Hlsf L'ge] A0.27 &1 oy
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Hor HAZE pH 7 010“011*1 @*"6}?1—% off, uiAAE
g AE2 FujAAE e 22 o 2
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Table 3. Color Values of Silk Fabrics Dyed in Various Dyebaths of Aronia

Mordant | Fabric D?:b:tfh L g b AE H v C KIS
- Control - 88.84 0.33 1.18 - 7.66YR 8.77 0.20 -
35 61.30 12.94 -2.08 30.46 3.90RP 5.96 3.40 0.81
38T 7 66.29 6.81 -2.16 23.70 1.89RP 6.46 2.01 0.68
Unmordante 10.5 69.82 421 434 19.67 0.85YR 6.82 1.27 0.42
d 3.5 46.40 23.35 -4.12 48 .67 4.23RP 4.50 5.38 1.25
60C 7 5315 | 1333 | -418 | 3836 | 237RP | 515 | 344 | 087
105 | 7008 | 348 | 143 | 1903 | 325% | 685 | 097 | 039
35 6111 | 1203 | 435 | 3060 | 155RP | 594 | 333 | 050
38T 7 52.67 3.00 -11.51 38.42 7.21PB 5.11 297 0.90
10.5 69.20 -0.83 11.63 22.28 3.91Y 6.76 1.57 1.18
Mordanted
35 46.67 20.71 -5.75 47 .35 3.01RP 452 490 2.40
60T 7 33.12 6.54 -16.13 58.68 8.09PB 3.22 3.53 412
105 | 6134 | 250 | 1168 | 2958 | 750 | 596 | 154 | 182

A
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Figure 1. IR Spectra of Cotton Dyed at 38°C according to pH and Mordant
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Figure 2. IR Spectra of Cotton Dyed at 60°C according to pH and Mordant
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Figure 3. IR Spectra of Silk Dyed at 38C according to pH and Mordant
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Figure 4. IR Spectra of Silk Dyed at 60C according to pH and Mordant



132 DjMH|ZLIA 224 15

Table 4. Colorfastness to Washing of Fabrics Dyed with Aronia

Dyed Fabrics in Dyed Fabrics in Dyed Fabrics in
Mordant Fabric Dyebaths of pH 3.5 Dyebaths of pH 7 Dyebaths of pH 10.5
Fading Staining Fading Staining Fading Staining
Cotton 38T 1 45 1 4 3 3
Cotton 60T 1 35 1 45 2 4
Unmordanted
Silk 38T 1 2 1.5 2 2.5 2
Silk 60C 1 25 1 2.5 5 2
Cotton 38T 1 4 15 45 2 45
Cotton 60T 1 4 1 45 1.5 4
Mordanted
Silk 38T 1 25 1 2.5 1.5 1.5
Silk 60C 1 25 3 2 1 2

Table 5. Colorfastness to Light of Fabrics Dyed with Aronia

Mordant Fabric Dyed Fabrics in Dyed Fabrics in Dyed Fabrics in
Dyebaths of pH 3.5 Dyebaths of pH 7 Dyebaths of pH 10.5
Cotton 38T 1 2 45
Cotton 60T 1 1.5 3
Unmordanted
Silk 38T 1 1.5 2
Silk 60T 1 15 2
Cotton 38T 1 15 4
Cotton 60T 1 1 2
Mordanted
Silk 38T 1 1 25
Silk 60T 1 15 25
Z zzow CAA B QA ShAe Ao wWey 2 SojgAd wEme] Spsitis AukE BT,
o] 3gozm WAE = s 2o 2 el gle AT E FE2Lo mdA R Aglo]l 1.5~232
o, EAoIRE BHS o FaiEA et HAEo] ¥ 2 92 A9 et
Hjo] Fohe At Uit o9wS Awuw @xE
o Tujagelste] QSRS A4S 38CAN BT g9 2) IBAHL
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