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Dyeability of Silk Fabrics Using Extracts of Ligustrum Japonicum Thunb Fruit
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Abstract— In this study the optimum dyeing conditions and blocking effect of UV deodorization efficiency of Ligustrum
japonicum Thunb were investigated. Colorants were water-extracted from Ligustrum japonicum Thunb fruit and freeze-drided to
obtain colorants powder. The effects of dye concentration, dyeing temperature, dyeing time, and the number of dipping count were
studied. Fastness to dry cleaning, rubbing, perspiration, and light were measured according to KS K 0644, KS K 0650, KS K 0715
and KS K 0700, respectively. In order to examine the dyeability according to dyeing conditions, reflectance of fabrics were

measured by using UV/VIS spectrophotometer.

The bath ratio was 1:20. Dyeing concentration was 100, 200, 300, 400 and 500% on the weight of fiber. Dyeing time was 20,
40, 60, and 80 minutes. Dyeing temperature was 20, 40, 60, 80, and 100°C. The infrared high pressure dying machine was used.
As dyeing concentration increased, dye adsorption increased up to 400% and it slowed down. Dye uptake was increased with raising
themperature up to 80C and it slowed down. Dye adsorption occurred rapidly at first 20 minutes and then it slowed down and
reached almost maximum dye uptake at 60 min. Dye uptake increased by repeated dyeing.

Therefore, it is considered that optimum dyeing condition is 400%(o.w.f.), 80°C, 60 min. And repeated dyeing improves dye
uptake. Color fastness to dry cleaning and rubbing was good, but light fastness and perspiration fastness was not good. Blocking

effect of ultraviolet radiation and deodorization efficiency was good.

Keywords: Ligustrum Japonicum Thunb, optimum dyeing condition, colorfastness, natural dyeing, silk fabric,

blocking effect of UV, deodorization efficiency
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Table 1. Characteristics of fabric

Fabric count Thickness Weight

Fiber Weave ]
(endsx118) (mm) (g/m")

Silk 100% Plain 150%118 0.18 50
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Fig. 1. UV/VIS spectra of silk fabrics dyed with

extracts of Ligustrum japonicurmn Thunb fruit at various
dyeing concentration(80°C, 60min).

Table 2. Effect of dyeing concentration on L, a’, b’
and Munsell values of silk fabrics dyed with Ligustrum
Jjaponicum Thunb fruit extracts(80°C, 60min)

Ok

Color Dye concentration(o.w.f.)

Control
value 100% 200% 300% 400% 500%

L* 9338 80.56 7335 6992 6756 66.15
a* 022 514 770 828 955 9.83
b* -059 440 492 633 515 559
AE 0 14.60 22.07 2575 27.59 29.52
09P B87R 6.1R 79R 47R 54R
v 9.2 7.9 7.2 6.9 6.6 6.5

0.1 1.2 1.8 2.0 22 23
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Fig. 2. UV/VIS spectra of silk fabrics dyed with

extracts of Ligustrum japonicum Thunb fruit at various
dyeing temperature(400%, 60min).

Table 3. Effect of dyeing temperature on L, a, b" and
Munsell values of silk fabrics dyed with Ligustrum
Jjaponicun Thunb fruit extracts(400%, 60min)

Color Dyeing temperature( C)
Control

value 20 40 60 80 100

L* 93.38 7598 7245 6938 67.56 64.83

a* 022 652 746 860 955 10.19
b* -059 272 290 333 515 6.06
AE 0 18.79 2241 2571 27.59 30.96
H 09P 26R 22R 23R 47R 59YR
v 9.2 7.5 7.1 6.8 6.6 6.4

C 0.1 1.5 1.7 20 22 24
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Fig. 3. UV/VIS spectra of silk fabrics dyed with
extracts of Ligustrum japonicum Thunb fruit at various
dyeing time(400%, 80C).

Table 4. Effect of dyeing time on L, a", b" and Munsell
values of silk fabrics dyed with Ligustrum japonicum
Thunb fruit extracts(400%, 80C)

Dipping count
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Fig. 4. UVNIS spectra of silk fabrics dyed with

extracts of Ligustrum japonicum Thunb fruit at dipping
count(400%, 80°C, 60min).

Table 5. Effect of dipping count on L, a, b" and
Munsell values of silk fabrics dyed with Ligustrum
Japonicum Thunb fruit extracts(400%, 80°C, 60min)

Color Dyeing time(min)
Control
value 20 40 60 80

L* 9338 7081 70.08 67.56 64.76
a* 0.22 8.45 8.96 9.55 9.84
b* -0.59 5.15 5.43 5.15 5.68
AE 0 24.14 2504 2759 2845
H 0.9P 4.7R 4.7R 4.7R 4.7R
v 9.2 6.9 6.8 6.6 6.5

C 0.1 20 2.1 22 23
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R 2 3
L* 93.38 67.56 64.11 59.79
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Table 6. Effect of pH on L, @', b" and Munsell values
of silk fabrics dyed with Ligustrum japonicum Thunb
fruit extracts(400%, 80°C, 60min)

Color pH value of dyeing solution

value Control 3 s . o
L* 9338 5897 6756 85.66 88.10
a*¥ 022 1260 955 2.37 0.80
b* -0.59 5.82 5.15 8.80 7.91
4E 0 37.12 2759 1234  10.02
H 0.9P 4.0R 47R  79YR 0.1YR
v 9.2 5.8 6.6 8.4 8.7
C 0.1 29 22 1.4 1.2

Table 7. Color fastness of silk fabrics dyed with
Ligustrum japonicum Thunb Fruit extracts

Light Fastness 1
Dry Cleaning colour change 5
Fastness

colour change 4
Perspiration acidic o
Fastness staining 4-5

colour change 2-3

alkaline

staining 4
Abrasion dry 5
Fastness wet 5
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Table 8. Transmittance or blocking of ultraviolet
radiation

Sample UDF T(UV-A)% T(UV-B)% UV-A% UV-B%

Natural
silk 4
fabric
Dyed
silk
fabric

37.7 15.8 62.3 84.2

14 112 4.6 88.8 95.4

Table 9. Deodorization efficiency of the silk fabrics
dyed with Ligustrum japonicum Thunb fruit

Concentration of ammonia

gas(ppm)
Silk Fabric
Initial After 2
concentration Hours
Blank 100.0 98.0
Dyed silk fabric 100.0 10.4
Reduction of ammonia(%) - 89.6
Natural silk fabric 100.0 32.7
Reduction of ammonia(%) - 67.3
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