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Abstract

The objective of this study is to investigate the optimum dyeing
conditions of Ligustrum japonicum Thunb fruit on silk fabric. Colorant was
water—extracted from Ligustrum japonicum Thunb fruit and freeze—dried to
obtain colorant powder. The effects of dye concentration, dyeing temperature,
dyeing time, hydrogen ion concentration and the number of repeated
dyeing were studied. Fastness to dry cleaning, rubbing, perspiration, and
light was 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, hue, value and chroma of fabrics were measured based
on Hunter L#a*b* and the Munsell color system by using a surface color
measuring device, chroma Meter(CR-200, Minolta, JAPAN)

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 100C. The pH
value of dyeing solution were pH3, 5, 7, 10. The infrared high pressure
dyeing machine (DL-1001 Series, DaelLim Eng., Korea) was used. As
dyeing concentration increased dye adsorption increased up to 400% and
it slowed down. Dye uptake was increased with raising temperature up to
80T and it slowed down. Dye adsorption occurred rapidly at first 20
minute and then it slowed down and reached to almost maximum dye
uptake at 60 minute. Dye uptake increased by repeated dyeing. Silk fabric
had good dye ability at pH3 and 5 but the color was changed in neutral
and alkaline solution. The color range of dyed silk fabric was red.

Therefore Optimum dyeing condition is 400%(o.w.f.), 80C, 60 minute
and pHb5. And repeated dyeing improves dye uptake. Color fastness to
dry cleaning and rubbing was good, but light fastness and perspiration

fastness was poor.
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Table 1. Characteristics of fabric

; Fabric count Thickness Weight
Fiber Weave
(endsx118) (mm) (g/m')
Silk 100% Plain 150x118 0.18 50
2. 9=
B A AgE 9RE AFdstn A9z dold Fuby A A
of A&t

Fig 1. A photograph of Ligustrum japonicum Thunb fruit.
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Fig. 2. The UV/VIS spectra of the Ligustrum japonicum Thunb fruit extracts.
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Table 2. Effect of dyeing concentration on L*a*b* and Munsell values of
silk fabrics dyed with Ligustrum japonicum Thunb fruit extracts
(80°C, 60min).

Dye concentration(o.w.f.)

Color
valwe OO 0006 2009 3009 400%  500%

L WA MBBE6 7550° WOP2 § B/, 66.10

ax 0.22 5.14 7.70 8.28 9.95 9.83

b* -0.59 4.40 492 6.33 5.15 0.99

AE 0 1460 2207 25775 2759  29.52

H 0.9P 8. 7R 6.1R 79R 4.7R 9.4R
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Fig. 3. Effect of dyeing concentration on AE values of silk fabrics dyed with

Ligustrum japonicum Thunb fruit extracts(80C, 60min).
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Fig. 4. Color of silk fabrics dyed extracts o
Ligustru ni un it at vario el
(80C, 60min).
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Fig. 5. The UV/VIS spectra of silk fabrics dyed with extracts of
Ligustrum japonicum Thunb fruit at various dyeing concentration

(80°C, 60min).
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Table 3. Effect of dyeing temperature on Lx*a*b* and Munsell values of
silk fabrics dyed with Ligustrum japonicum Thunb fruit extracts
(400926, 60min).

Dyeing temperature(C)

Color Control
value  ~OMON o 40 60 80 100

Lx 93.38 75.98 72.45 69.38 67.56 64.83

ax 0.22 6.52 7.46 8.60 9.55 . 19
b -0.59 2. 2.90 3.33 15 6.06
4E 0 I O 22.41 25.71 27.59 30.96
H 0.9p 2.6R PR 2.3R 4.7R 5.9YR
\Y 9.2 7 rx 6.8 6.6 6.4
C 0.1 D L c 2.0 2.2 2.4
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Fig. 6. Effect of dyeing temperature on 4E values of silk fabrics dyed with

Ligustrum japonicum Thunb fruit extracts(400%, 60min).
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Fig. 8 The UV/VIS spectra of silk fabrics dyed with extracts of
Ligustrum japonicum Thunb fruit at various dyeing temperature

(400926, 60min).
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Table 4. Effect of dyeing time on Lx*axb* and Munsell values of
silk fabrics dyed with Ligustrum japonicum Thunb fruit
extracts(400%, 807C).

Dyeing time(min)

Color
value Contro} 20 40 60 80
L= 93.38 70.81 70.08 67.56 64.76
a 0.22 8.45 8.96 9.55 9.84
b -0.59 5.15 543 5.15 5.68
AE 0 24.14 25.04 27.59 28.45
H 0.9P 4.7R 4.7R 4.7R 4.7R
\Y 9.2 6.9 6.8 6.6 6.5
C 0.1 2.0 2.1 2.2 2.3
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Dyeing tine(rmin)

Fig. 9. Effect of dyeing time on 4E values of silk fabrics dyed with
Ligustrum japonicum Thunb fruit extracts(400%6, 80C).
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Fig. 10. Colo of silk fabrics dyed with extrm
Ligustri apor%?‘ hunb fruit at i dywn
(400%, 80°C). j\_ EI-I
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Fig. 11. The UV/VIS spectra of silk fabrics dyed with extracts of
Ligustrum japonicum Thunb fruit at various dyeing time(400%, 80T ).
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Table 5. Effect of dipping count on L*a*b* and Munsell values of
silk fabrics dyed with Ligustrum japonicum Thunb fruit extracts
(400%, 80T, 60min).

Dyeing repetition

Color

value Control 1 2 3
L+ 93.38 67.56 64.11 59
ax 0.22 9.55 10.25 10.48
b -0.59 5, 15 6.42 6.53
AE 0 27.59 31.44 37.55
H 0.9P 4. 7R 5.0R 5.0R
\Y% ) 6.6 6.2 5.7
G 0.1 2.2 % ™ o
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Fig. 12. Effect of dipping count dyeing on 4E values of silk fabrics
dyed with Ligustrum japonicum Thunb fruit extracts
(400%, 80T, 60min).
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Fig. 13. The UV/VIS spectra of silk fabrics dyed with extracts of
Ligustrum japonicum Thunb fruit at dipping count

(400%, 80C, 60min).
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Table 6. Effect of pH on Lx*a*b* and Munsell values of silk fabrics dyed
with Ligustrum japonicum Thunb fruit extracts(400%, 80C, 60min).

pH wvalue of dyeing solution

Color Control
value 3 5 7 10
L 93.38 5897 6756 8566  88.10
ax 0.22 12.60 9.55 2.37 0.80
b -0.59 5.82 5.15 8.80 791
4E 0 3712 2759 1234 10.02
H 0.9P 4.0R 47R  7T9YR 0.1YR
\Y% 3 5.8 6.6 8.4 8.7
C 0.1 2.9 . 14 1.2
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Fig. 14. The UV/VIS spectra of silk fabrics dyed with extracts of
Ligustrum japonicum Thunb fruit at various dyeing pH

(400%, 80C, 60min).

_29_



LH
Tl

o

=<

80

Table 7=

oto g

# Aow eyl wepa

B

_30_



Table 7. Color fastness of silk fabrics dyed with
Ligustrum japonicum Thunb Fruit extracts(400%, 80°C, 60min).

Light Fastness 1
Dry Cleaning
colour change 5
Fastness
colour change 4
acidic
Perspiration staining 4-5
Fastness
colour change 2-3
alkaline
staining 4
dry 5
Abrasion
Fastness
wet 5
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