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The Dyeing Properties of Silk Fabrics of Glycyrrhizae Radix Extract
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Abstract—Dyeing properties of Glycyrrhizae Radix was investigated with silk fabrics. Dyeing water is a type
of chalcone, it showed yellow in IR spectrum. K/S value showed high in following conditions; Glycyrrhizae
Radix 200g/1 § water, 80°C of dyeing temperature, 90 minute of dyeing time. Glycyrthizae Radix dyeing
water has higher K/S value in alkalinity(pH9) than in neutrality(pH7) or acidity(pH3) conditions. K/S value
showed highest in pH5 premordant method of alkalinity dyeing water condition. The color of silk fabric dyed
with Glycyrrhizae Radix is yellow. The change of color did not show by mordant treatment. K/S value
showed higher in mordant treatment than nonmordant. Light fastness showed over 3 degree in nonmordant,
premordant, simmordant(Al,Cu,Fe) and postmordant(Cu). Water fastness showed over 3 degree in dyeing
water(pH3, pHS, pH7). Dry cleaning fastness showed over 3 degree in all dyeing methods. Washing fastness is
showed in 2-3 degree; Al in nonmordant, premordant, simmordant and Cu in simmordant are 2-3 degree.
Perspiration fastness is nearly 3-4 degree in premordant and simmordant. Perspiration fastness shows high in
premordant, simmordant than postmordant. The fastness of light, water, dry cleaning, washing, perspiration
shows better nonmordant, premordant, simmordant than postmordant method.
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Table 1. Characteristics of fabric

Fabric counts

Fabric Weave (thread/ inch) Thickness Weight

Warp weft W (@/m)

sitk plain 87 53 0.22 106
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Fig. 2. Relationship between K/S value and
dyeing temperature.
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Fig. 3. Relationship between K/S value and
extract conditions.
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Fig. 4. Relationship between K/S value and
material quantity and dyeing time.
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Fig. 5. K/S value of silk fabric dyed with
mordant in pH variation.
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Table 2. The color change of silk fabric by
mordanting method in pH 3

L* a* b* Egu
Method none 72.88 0.63 23.20

AL* Aa* Ab* AE

Al -133 052 126 190 3.6Y 7.1/34

Pre. Cu -424 037 179 462 39Y 6.8/34
Fe -649 -0.18 -143 6.65 4.1Y 6.5/3.0

Al 032 002 026 041 39Y 7.2/32

Sim. Cu -0.56 -0.08 0.81 0.99 40Y 7.1/3.2
Fe -355 -005 -1.3 3.78 39Y 69/3.0

Al -0.18 -027 3.35 337 42Y 72/3.6

Postt Cu -2.79 -0.87 109 3.12 4.8Y 69/3.3
Fe -9.88 -048 -2.65 10.24 4.5Y 6.2/2.8

H V/C
3.8Y 7.2/3.1

Table 3. The color change of silk fabric by
mordanting method in pH S

L* a* b Ean
Methodnone 72.44 0.48 23.34

AL* Aa¥ Ab* JE

Al 077 066 10 10.05 49Y 7.1/4.6

Pre. Cu -6.17 -180 728 9.71 64Y 6.5/4.2

Fe -21.51 1.87 -191 21.68 34Y 5.0/3.1

Al 003 -020 273 274 43Y 72/35

Sim. Cu -493 039 308 583 42Y 6.7/3.6

Fe -1296 0.05 -3.15 13.33 4.3Y 5.8/2.8

Al -195 094 398 453 38Y 7.0/38

Post. Cu -4.15 05 333 534 4.1Y 6.7/3.7

Fe -14.83 0.75 -4.13 1541 3.7Y 5.6/2.7

H V/C
4.0Y 7.2/3.1
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Table 4. The color change of silk fabric by
mordanting method in pH 7

L* a* b* Es H V/C

Method none 72.48 0.4122.34 40Y 72/3.1
AL*  Ja*® Ab* AE

Al -107 -052 9.85 9.92 49Y 7.1/4.4

Pre. Cu -39 -2.16 568 722 6.7Y 6.8/38

Fe -19.87 0.9 -1.87 19.96 4.0Y 5.2/2.9

Al 1.1 -058 23 261 45Y 7333

Sim. Cu -387 -0.13 43 579 46Y 68/3.6

Fe -11.05 -02 -195 11.22 4.5Y 6.0/2.8

Al 066 -0.02 2.85 293 42Y 7.1/34

Post. Cu -17 -035 28 329 45Y 7.034

Fe -12.66 1.14-1.24 12.77 3.5Y 5.9/3.0

Table 4= pH 7 A4 ZAAEell G437 Ao
2 FAA e AlE Alefstm A o8 5o
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greenish, yellowish 3}37, Fevl4d-2 reddish, blueish
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Table 5. The color change of silk fabric by
mordanting method in pH 9

L* a* b*
Method none 72.87 0.03 23.01
AL* Ada* 4b* AE 4
Al -13 003 7.71 7.824.7Y 7.1/4.2
Cu -5.66 -1.80 7.38 9.47 6.8Y 6.6/4.1
Fe -19.55 3.25 -1.33 19.86 2.6Y 5.3/3.2
Al -131 0.69 637 6.54 4.4Y 7.1/4.0
Cu -5.66 18 3.62 6.96 3.7Y 6.6/3.7
Fe -11.84 1.73 -1.69 12.08 3.2Y 6.0/3.0
Al 019 126 7.18 7.29 4.1Y 7.2/42
Cu -4.19 1.57 295 5.36 3.7Y 6.8/3.6
Fe -16.63 2.8 -1.46 16.932.7Y 5.5/3.1

Esws H V/IC

4.3Y 7.2/3.1
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Table 6. The light, water, dry cleaning, washing and perspiration fastness of mordant method in pH

variation
Light Water Dry cleaning Washing - Perspiration -
MordantMordant Acid Alkaline
method pH3|pHS|pH7|pH9|pH3 | pHS | pH7 |pHO | pH3 | pHS | pH7| pHI | pH3 |pH5 | pH7 | pHO | pH3 | pH5 | pH7 | pHO | pH3| pHS | pH7 | pH9
None | 4|4 | 4|4 |45 4 |4-5| 4 |4-5|4-5/4-5|4-5|2-31 2 | 2 | 2 | 4 (4-5/4-5|4-5| 4 |4-5|4-5/4-5
Al | 4] 4|3-4| 3 14-5|4-5| 4 [2-3]14-5| 4 |4-5|4-5]2-3| 2 |2 | 2| 4 |4-5]| 4 {3-4| 4 |4-5|4-5| 4
Pre. Cu [3-4(3-4| 4 |4 | 4| 4|45|3-4/4-5|4-5|4-5|14-5 2 |1-2|1-2| 2 | 4 |4-5| 4 |3-4| 4 |4-5|4-5| 4
Fe | 4 (3434 3| 4 14-5/4-5| 4 |14-53-4| 4 4-5| 2 |1-211-2| 2 |4-5) 4 |3-4| 4 | 4 |4-5|4-5] 4
Al | 4] 4| 4|3 14-5/4-54-5]2-3|4-5(4-5(4-5| 4 [2-3/ 2 | 2 | 2 |4-5|4-5| 4 |3-4|4-5|4-5|4-5) 4
Sim. | Cu |34|4{4]|4 4 |4-52-3|4-5|4-5|4-5/4-5|1-2|1-2|1-2|2-3(4-5| 4 | 4 | 4 |4-5| 4 |4-5| 4
Fe |[3-4|3-43-4| 4 | 4 |3-4| 4| 4 |4-54-5|4-5/4-5 1 |1-21-2| 2 |4-5(2-3(3-4(2-3(3-4| 3 | 4 |34
Al (342 (2]|2 31345441454 (2(2(2(2|4|31|34|34/434/4|4
Post. | Cu |3-4[3-4|3-4{3-4]4-5|3-4|3.4|3-4/4-5/4.5|4-5(4-5) 1| 1 | 1| 1]4-5| 4 | 4 |3-4|45[3-4| 4 | 4
Fe 111(111]|3]|414545/4|45/4545 1112|123 |12({2(24]2]2323
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