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Abstract — Dyeing properties using natural material named Sasa quelpaertensis Nakai were investigated under
various conditions such as fabric type, pH, concentration, temperature, dyeing time and dipping count. Sasa
quelpaertensis Nakai is a unique material in that it is raised only at Halla mountain in Jeju island and is known

to have healing effect.

Overall, wool fabrics were better than cotton fabrics in all aspects of the dyeing properties showing reddish
yellow. For the fastness properties, rubbing, washing and perspiration fastness were excellent but lightfastness

was poor as expected.
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Table 1. Characteristics of fabrics
Material Cotton Wool
Weave Plain Plain
Fiber content(%) 100% 100%
Fabric count
(ends xpicks,/5em) 156 X138 166 x134
Weight (g/m 7 98.5 103.2
Thickness (mm) 0.26 0.25
OCH;
RO OROa
OCH;
OH O

Fig. 1. Chemical structure of Tricin.
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Fig. 2. The UV-Vis spectra of the exiract of Sasa
guelpaertensis Nakai.
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Fig. 3. Effect of pH on K/S values of cotton and wool
fabrics dyed with Sasa guelpaertensis extract.(liguor ratio
1:50, dyeing conc.100g/ ¢ dyeing temp. 80 Cdyeing
time. 60min)
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Table 2. Effect of pH on L™ 2" b~ and K/S values of ctton and wool fabrics dyed with Sasa quelpaertensis

pH of dyeing solution

Fabric Color value Control
3 5 7 9 11
L’ 93.71 83.81 80.50 79.34 81.58 83.46
a’ -0.51 -0.14 -0.35 0.01 271 -7.30
Cotton b’ 1.51 12.59 16.28 17.54 21.83 34.49
AE - 14.86 19.52 21.53 23.7 35.20
K/S 0.03 0.56 0.95 1.02 1.26 141
L’ 97.76 65.16 67.14 7243 68.19 72.76
a’ -2.51 3.20 1.27 0.75 1.76 -0.54
Wool b’ 10.10 23.70 22.79 21.77 2249 30.36
AE 26.98 24.50 19.54 23.55 25.28
K/S 0.35 3.94 344 2.38 3.02 2.94
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Fig. 4. Effect of dye concentration on K/S values of
cotton and wool fabrics dyed with Sasa quelpaertensis
extract.(liquor ratio 1:50, dyeing temp. 80 T dyeing
time. 60min, dyeing pH(cotton 11.0, wool 3.0))

Dye concentraion (g/L)
Fig. 5. Effect of dyeing temperature on K/S values of
cotton and wool fabrics dyed with Sasa quelpaertensis
extract.(liquor ratio 1:50, dyeing conc. 100g/L, dyeing
time. 60min, dyeing pH(cotton 11.0, wool 3.0))

Table 3. Effect of dye concentration on L™, a™, b~ and K/S values of cotton and wool fabrics dyed with Sasa quelpaertensis

Dye concentration (g/ ¢)

Fabric Color value Control 20 20 0 30 10
L’ 93.71 87.13 85.62 84.52 82.15 83.46
a’ -0.51 -2.56 -4042 -5.61 -5.37 -7.30
Cotton b 1.51 14.80 21.05 26.06 28.22 34.49
AE - 14.97 21.51 26.70 29.50 35.20
K/S 0.03 0.45 0.85 0.87 1.20 1.41
L’ 97.76 74.40 7.46 69.36 68.08 65.16
a’ -2.51 0.58 1.36 2.30 2.62 3.20
Wool b’ 10.10 20.12 21.08 23.77 23.85 23.70
AE - 16.98 20.84 23.42 24.55 26.98
K/S 0.35 1.85 25 31 3.31 3.94

Table 4. Effect of dyeing temperature on L™ 2" b™ and K/S values of cotton and wool fabrics dyed with Sasa quelpaertensis

Dyeing temperature( C)

Fabric Color value Control 0 20 0 30 100
L’ 93.71 85.23 85.60 84.97 83.46 85.77
a’ -0.51 -8.34 -8.83 -58.38 -7.30 -7.33
Cotton b 1.51 26.26 29.70 30.62 34.49 31.97
AE - 27.31 30.49 31.39 35.20 32.21
K/S 0.03 0.89 1.03 1.07 1.41 1.02
L’ 97.76 79.68 73.74 71.36 65.16 63.12
a’ -2.51 0.15 1.72 1.09 3.20 4.25
Wool b* 10.10 21.92 24.48 23.66 23.70 24.88
AE - 14.56 20.52 21.85 26.98 29.52
K/S 0.35 1.55 2.52 2.81 3.94 4.64
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Table 5. Effect of dyeing tme on L™, a", b~ and K/S values of cotton and wool fabrics dyed with Sasa quelpaertensis

) Color Dyeing time(min)

Fabric valge  Control 10 20 30 40 50 60
L 9B.71 86.26 85.19 85.25 85.28 85.73 83.46
a’ 051 885 697 678 694 782 731

Cotton b’ 151 3237 2738 28.01 2825 30.85 3449
AE : 3283 27.99 2852 28.76 3128 35.20
K/S 0.03 1.04 0.95 0.92 0.91 1.00 141
L 97.76 70.66 70.74 68.68 6754 67.04 65.16
a’ 251 3.90 3.88 3.6 3.41 3.83 3.20

Wool b” 10.10 2331 2338 2447 220 2341 23.70
AE 251 249 2466 2427 25.40 26.98
K/S 0.35 2.76 2.77 3.16 3.24 3.45 3.94
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Table 6. Effect of Dipping count on L"a",b" and
K/S values of cotton and wool fabrics dyed with Sasa
guelpaertensis

Fabric Color Dipping count
value 1 2 3
L’ 83.46 77.40 77.36
a’ -7.30 -1.78 -0.70

Cotton b" 34.49 26.99 25.56
AE 28.76 29.93 35.20

K/S 141 215 226
L’ 65.16 62.84 55.52
a’ 3.20 6.20 771

Wool b’ 23.70 23.18 23.06
AE 26.98 29.38 36.16
K/S 394 3.96 442
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Table 7. Light fastness of fabrics dyed with Sasa
quelpaertensis extract
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Table 9. Washing fastness of fabrics dyed with Sasa
guelpaertensis extract

Washing fastness

Light fastness

Fabric Cotton Wool

Dipping count 1 2 3 1 2 3
Color change 2 2 2 2 3 3

Table 8. Rubbing fastness of fabrics dyed with Sasa
quelpaertensis extract

Rubbing fastness

Fabric Cotton Wool

Dipping count 1 2 3 1 2 3
Color change 5 5 5 5 5 5

Dry
Stain 5 5 5 5 5 5
; Color change 5 5 5 5 5 5

e
Stain 5 5 5 5 5 5

Fabric Cotton Wool

Dipping count 1 2 3 1 2 3
45 45 4 4 45
45 45 45 45 45

Color change 4
Stain 4

Table 10. Perspiration fastness of fabrics dyed with
Sasa guelpaertensis extract

Perspiration fastness

Fabric Cotton Wool
Dipping count 1 2 3 1 2 3
Color
4 4 45 45 45 45
Acidic  change
Stain 4 4 4 4 45 45
Color
4 45 45 4 45 45
Alkaline  change

Stain 45 45 45 4 4 4
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