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Dyeing of Cotton fabrics by Glycyrrhizae Radix Extract

Young-Sook Lee and Jeong-Dae Jang

Dept. of Clothing & Textiles, Pusan National University, Busan, Korea

(Received: February 18, 2010/Revised: March 9, 2010/Accepted: March 13, 2010)

Abstract— The purpose of this research was to investigate the color characteristic and the dyeing properties of Glycyrrhizae Radix
extract on cotton fabrics. The highest absorbance of Glycyrrhizae Radix extract was obtained in 75 v/v% of ethyl alcohol in water.
Pre-mordanted cotton fabrics dyed at 30C and pH 3 for 80 minutes showed the highest K/S value. According to the dyeing
conditions, the colors of the fabrics varied from yellow(Y) and yellowish red(YR) to greenish yellow(GY). The color fastness of the
fabrics in dry-cleaning and water was 4~5 rating. The deodorization capacity and UV-cut effect of the dyed fabrics were higher than

those of undyed ones.
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Table 1. Characteristics of fabrics
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K : coefficient of absorption
S : coefficient of scattering
R : reflected light at wavelength
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Fabric count

Fabric Weave Yarn counts (per 5cm) Weig?t Thickness
(warp x weft) (g/m") (mm)
warp weft
Cotton100% Plain 36s x 36s 141 135 100 0.20
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Fig. 1. UV-vis spectra of Glycyrrhizae Radix extracts
from different solvents.

Table 2. Amax(nm) and absorbance of Glycyrrhizae
Radix extracts from different solvents

Solvent Aaax Absorbance

(nm)

266 1.04
Water

314 0.51
50% Ethanol 318 0.82
75% Ethanol 319 1.31
100% Ethanol 277 0.74
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Fig. 2. The effect of dyeing temperatures on the K/S

of the cotton fabrics dyed with 30 g/L of Glycyrrhizae

Radix extract for 60 min.
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Fig. 3. The effect of dyeing concentrations of

Glycyrrhizae Radix extract on the K/S of the cotton

fabrics dyed at 30°C for different times.
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Fig. 4. Effects of dyeing pH and mordants on K/S of
cotton fabrics dyed with 30 g/L of Glycyrrhizae Radix
extract at 30°C for 80 min.



Table 3. Color variations of dyed cotton fabrics as dyeing pH and mordants
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Mordanting None Pre Meta Post
method H \ C H \'% C H \'% C H \' C
None 2.1GY 7.9 1.3
PH 3 Al 9.0Y 7.9 1.7 2.2GY 7.9 1.7 10.0Y 7.9 1.0
Cu 2.1GY 7.9 1.4 1.0GY 7.9 1.6 6.3Y 7.6 2.2
Fe 0.4GY 7.8 1.5 10.0Y 7.8 1.2 6.5Y 7.5 1.1
None 2.8GY 7.9 1.3
pH S Al 2.6GY 7.9 1.3 3.0GY 8.0 1.3 1.3GY 8.0 0.9
Cu 1.3GY 7.9 1.7 2.5GY 7.9 1.4 7.0Y 7.7 2.0
Fe 1.1GY 7.8 1.4 0.2GY 7.8 1.1 7.6Y 7.7. 0.9
None 2.0GY 8.0 1.3
pH 7 Al 1.7GY 7.9 1.5 2.7GY 7.9 1.4 0.5GY 7.9 1.0
Cu 09GY 79 15 7.0Y 77 12 6.9Y 7.6 2.1
Fe 9.4Y 7.7 1.4 0.6GY 7.8 1.0 6.9Y 7.6 1.0
None 7.6YR 73 25
pH 9 Al 9.8YR 7.4 2.4 8.9Y 7.9 1.4 6.2Y 7.8 1.3
Cu 4.6YR 6.9 33 7.5Y 7.8 1.6 4.0Y 7.5 2.3
Fe 8.5YR 7.1 2.3 5.4Y 7.6 1.3 49Y 7.5 1.3
Table 4. Changes in L, a, b’ and AE s for cotton fabrics with dyeing pH and mordants
Mordanting Pre Meta Post
method L a b JEs L a b  JEw L a b JE
None 80.66 -3.58 11.33
pH 3 Al 7994 282 14.15 3.01 80.56 -3.85 12.14 0.86 7996 -2.04 896 291
Cu 80.35 -3.83 12.16 0.92 79.69 -3.65 13.57 2.44 77.17 -1.21 17.08 7.13
Fe 79.31 =32 12.65 1.93 78.86 -2.62 10.76 2.12 763 -092 9.28 5.50
None 80.36 -3.78 11.01
pH 5 Al 80.24 -3.67 10.9 0.20 80.81 -3.84 10.87 0.48 8091 -2.15 7.86 3.59
Cu 7999 -3.87 1391 2.92 80.61 -393 1192 0.96 7792 -1.57 1553 5.59
Fe 79.79 -3.27 11.62 0.98 79.65 -256 10.1 1.68 7844 -121 793 4.45
None 81.08 -3.59 11.6
pH 7 Al 80.01 -3.74 12.55 1.44 80.55 -391 11.68 0.62 8047 -2.11 854 345
Cu 80.03 -3.36 12.5 1.40 78.1 -1.89 17.86 7.14 77.13 -1.52 16.39 6.54
Fe 78.6 2.7  12.34 2.74 78.87 -242 901 3.60 7724 -1.05 8.66 5.46
None 74.21 6.1 13.98
pH 9 Al 75.04 411 15.56 2.67 80.01 -2.34 12.14 10.4 78.77 -0.93 10.96 8.91
Cu 70.31 1043 1544 6.01 79.32  -19 13.57 9.50 76.19 046 17.04 6.72
Fe 7229 511 13.64 2.19 77.5 -0.67 10.19 8.43 7571 -033 10.11 7.65
Table 5. Changes in color fastness of dyed cotton fabrics with mordants
. . Perspiration
Method Wash Dry cleaning Water Light Acid Alkaline
None 2 5 4-5 2 2 1-2
Al 2 5 4-5 1-2 2-3 1-2
Pre Cu 2 5 4-5 1 2-3 1
Fe 3 5 5 1-2 2-3 1-2
Al 2 5 4-5 1-2 2 1-2
Meta Cu 1-2 4-5 4-5 1 2 1
Fe 2 5 5 1-2 2-3 2
Al 2 5 5 3 34 2-3
Post Cu 3 4 4-5 1 1-2 2
Fe 3 5 5 3 2-3 2
Textile Coloration and Finishing, Vol. 22, No. 1



126 | Oolg= - &N

3.5 gM AZ L

Table S pH 3 @8olx EetolZedz
=, BAHSE 457 oJgoR Aol Fo
U g7 g, ASdEE 9 9%
fzo] Yol 27 olstzA Aol W
Ae & 4 otk

Mgl A T WHel A=Est
A vhebged) ol Fig 4o)4 wtergr upet 2
o] Fuidel H¢ HATgolN BB 2
Felo] okt gE7 FYH o] Fujgolut An
Foll wla| Azl vop A= AW A
MEM A7k Hol o vl us A
= SFol ¥4 Uehd Aoz AZHE

3.6 AFA

Fig. 59lA= pH 3 @A FAE A&}

Z Wxo gt AFEEA 1208 T Zujg
A ZFE(mone)o] M ¥ 79%E YEFHSA
1, W Ag FAEANAE 67%~76%S EFH AT
wat GATE ZEo] EFWIE(Raw) 57%HTh
2FE0] ok AL WHAEL gyAolmz
e Az=E 2H7{4S 7 ey, A&
oA %2% Flavonoid EZo] £HAZ o] &5
el Zzgdd] 4 Flavonoidid o]
g FFEo] 2F{aITt F4 H AL &
= AUt
3.7 XM RtLhd

Fig. 69l A=, pH 3 @A A% 2=

& Wazo] figt A (&S UV-A: &
& WEZRaw)7} 24.12%0]3 Fujd 2] E(none)
2 63.15%0|% wE HE-L 64.85%~69.71%°]T}.

m i fo ¢

il

100
® 80 r
S 60 |
%
5 40
K ——Raw  —{}-none
] 20 | ——Al —A—Cu
—O—Fe
0 L
30 60 90 120
Time(min.)

Fig. 5. Deodorization capacity of cotton fabrics dyed
under pH 3.
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