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Dyeing of Cotton fabrics by Glycyrrhizae Radix Extract
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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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Junsei Chemical Co., Japan), Ammonia water 28%
(Yakuri pure chemical Co, Ltd, Japan), pH
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Table 1. Characteristics of fabrics
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APA1Y)| A IR spectrum©] Chalcone:2]
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F ALY HE 155 HEE BREshe] 25T,
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= A (Spectrophotometer CM508i, Minolta, Co.,
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Fstge

K/S = (1-R)’/2R

K : coefficient of absorption
S : coefficient of scattering
R : reflected light at wavelength

E3 Munsell®] Aje] 344 gk H, V, C& 7
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27 HM AR E: £Y
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AN €FA] ¥ 7] (Launder- o-Meter, Type D-8 Uenoyama

Fabric count

Fabric Weave Yarn counts (per 5cm) Weiglit 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 Aax Absorbance

(nm)

266 1.04
Water

314 0.51
50% Ethanol 318 0.82
75% Ethanol 319 1.31
100% Ethanol 277 0.74

Textile Coloration and Finishing, Vol. 22, No. 1



1241 olg= - &N

NAE Gazel Wabt Ael glon 60Co|
FAME B AuY Moz wa: Bl
gomz @ueEL 0CT= Fshdrh ok,
HA B HAGR FolA 7GR &
S FHURL APERd Soht A%
T, AL e AhAel Yol 9
groll tREe AddrE FRAol ofF
won, Bpol 2Eoe] gE WAE Fue
ool duo] I OCE LEE Folw
GaAel =A FAHA FAG 099 o

A vehd A7V 2o AnE el
33 PMAZHl ME BB KIS 2

WAFZ 40~60 gL7tA] F7HAIAA 10~
10027F gAste FagdE vlag 2345 Fig
30 YERH A

A Aol st FARAFS F7HstH 80
2 °o|F= K/SgHY WHIrh AA YEhgeHn=
&

A7 0RO At

34 LM EHo elgt HEZSO FMH
Bz 529 30 gL, GMLE 30T, G4

7t 80& =74 pH 3~pH 9 dHo= Auj
d, SA U, Su]dste] Table 3~4, Fig. 49
UeRf It pH 3, pH 5 @ pH 7 gHoA =
GY, YAES Mgo= BAE, pH 9 FH 2
Tujgat Aujgold ago] E27uE e
YWe Fo BFoz olFstaoen MY E3
9.8YR~4.6YRZ A ChalconeF7} <A 5
HMo|} TAMol FHo” YRAES wi Ao
2 ey

[e)

3.0

2.5

2.0

1:0 O/O\Ofwo

0.0

20 30 40 50 60 70 80 90
Temperature{c)

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.
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Table 3. Color variations of dyed cotton fabrics as dyeing pH and mordants
Mordanting None Pre Meta Post
method H \ C H \'% C H \'% C H \ C
None 2.1GY 7.9 1.3
oH 3 Al 9.0Y 79 17 22GY 79 17 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 04GY 7.8 1.5 10.0Y 7.8 1.2 6.5Y 7.5 1.1
None 2.8GY 7.9 1.3
pH 5 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 27GY 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 AJE
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 76.3 -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 -327 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 7932  -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 75.71 -0.33 10.11 7.65
Table 5. Changes in color fastness of dyed cotton fabrics with mordants
Method Wash Dry cleaning Water Light Acid PerSmelﬁz;hne
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 3-4 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
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Fig. 5. Deodorization capacity of cotton fabrics dyed
under pH 3.
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