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Abstract —In order to study on the color change of silk dyed with natural colorant due to light fading, and
find out the effect of combination dyeing, colorant extracts of safflower red, safflower yellow and amur cork
tree were used, either singly or in combination. In combination dyeing, safflower yellow or amur cork tree
dyeing process was added on the top of the silk fabric was dyed with safflower red. Color change and light
fastness were investigated by L, a*, b*, H, V/C, and Color difference. Brightness of silk fabric dyed with
safflower red and safflower yellow increased gradually with increasing the radiation time of UV light, but
amur cork tree was decreased and turned to dull. Color difference of dyed with Amur cork tree showed higher
than the others. Combination dyeing of safflower red and amur cork tree provided better light fastness than
the one of safflower red and safflower yellow.
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Table 1. Characteristics of silk fabric

Density
i Thickns Weight
Weave (threads /inch) ckness e1g2
Warp | Weft (mm) (g/m’)
plain 160 128 0.1 51
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K/S=(1-R)’2R

Where,

K : light absorption factor
S : light scattering factor

R : reflectance
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Table 2. L, a, b, H, V/C and AE 'y of silk fabrics dyed with red dye of Safflower
Sample Irradiation L ) 1 H viC AE
No. Time(h)
Org. 78.59 32.07 -1.78 5.6RP 7.8/7.9 -
after 5 81.01 2542 298 8.5RP 8.0/6.2 8.53
after 10 82.66 21.16 5.62 1.2R 8.2/5.2 13.79
1 after 20 84.76 15.77 8.30 5.9R 8.4/3.9 20.13
after 30 8591 12.72 9.26 8.7R 8.5/3.3 23.44
after 40 86.77 10.32 9.93 1.1YR 8.6/2.9 26.02
Org. 67.52 46.70 0.76 7.2RP 6.7/11.6 -
after 5 69.66 42.80 472 8.7RP 6.9/10.5 595
after 10 71.57 39.195 723 9.9RP 7.1/9.5 10.70
2 after 20 74.24 3420 10.38 22R 7.4/8.1 17.14
after 30 76.09 30.35 11.85 3.8R 7.6/7.2 21.53
after 40 77.80 26.88 1293 5.4R 7.7/6.4 25.43
Org. 60.26 55.34 0.11 7.3RP 5.9/13.7 -
after 5 61.58 52.56 4.14 8.6RP 6.1/12.9 525
after 10 63.10 49.92 6.51 9.4RP 6.3/12.1 9.02
3 after 20 65.84 45.54 9.84 0.7R 6.5/10.9 15.04
after 30 67.86 4221 1229 2.0R 6.8/10.2 19.60
after 40 70.25 3821 14.15 3.5R 7.0/9.2 24.43
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Table 3. L, a, b, H, V/C and AE 4 of silk fabrics dyed with Safflower yellow

Sample Irradiation L ) b H viC AE
No. Time(h)
Org. 86.61 2.88 36.58 27Y 86 /5.1 -
5 87.12 1.32 33.41 35 Y 87/ 45 3.57
. 10 87.60 0.44 31.54 40Y 87 /42 5.69
20 88.08 007 2891 44y 8.8 /3.8 8.31
30 88.34 056 26.89 45Y 88 /35 10.43
40 89.19 074 2526 46 Y 8.8 /33 12.17
Org. 84.98 5.38 39.92 19Y 85 /58 -
5 85.49 327 37.61 29Y 85/53 3.17
5 10 8623 1.88 35.89 35 Y 86 /50 5.49
20 86.86 0.75 33.32 40Y 87/ 45 8.28
30 8721 0.18 31.23 2y 87 /42 1038
40 87.61 .11 29.43 43 Y 8.7 /39 12.13
Org. 83.64 7.40 42.59 12Y 83 /63 -
5 8429 4.64 40.72 25Y 84 /59 3.40
¢ 10 85.05 3.18 38.97 31Y 85/55 5.75
20 85.66 1.92 36.99 36 Y 85/52 8.10
30 86.03 L12 34.90 39Y 8.6/ 48 1022
40 86.37 0.62 33.06 41y 86/ 45 12.02
Table 4. L', a’, b, H, V/C and 2E 4 of silk fabrics dyed with Amur Cork Tree
Sample Irradiation . . .
No. Tirne(t) a b H V/C AE g
Org. 89.15 -10.04 75.86 0.1 GY 8.9 / 102
5 78.66 508 60.68 39Y 79/ 88 23.85
; 10 75.61 8.24 53.87 25Y 76/ 8.1 31.64
20 74.12 8.81 50.13 21Y 74176 35.26
30 74.09 8.51 48.01 20Y 74172 36.69
40 73.98 8.24 46.91 21Y 74171 37.44
Org. 87.31 -8.02 79.37 92'Y 8.8 / 10.7
5 7747 6.21 65.27 37Y 7.7 ] 94 0.3
g 10 74.62 9.25 58.95 25Y 75/ 88 29.60
20 7255 1024 55.03 19Y 72/ 84 33.82
30 7241 10.19 52.83 18Y 72/ 8.1 35.43
40 7197 1005 51.24 7Y 72179 36.78
Org. 85.07 572 81.67 83 Y 8.5/ 11.1
5 75.67 7.40 68.24 36 Y 7.6 [ 99 21.00
10 .73 1059 62.17 23Y 73793 28.26
’ 20 7059 11.65 58.46 7Y 71/ 89 32.40
30 7007 11.78 55.99 15Y 70/ 86 34.51
40 69.68 11.69 54.41 14Y 70/ 8.4 35.82
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Table 5. L', a, b, H, V/C and AE', of silk fabrics dyed with red dye of Safflower and Safflower yellow
extract

Combiantion .
Smaple gycing time I‘%Ii‘;‘(‘;gn L 2 b’ H VIC  AFS
) ratio(min) :
Org. 66.71 3745 2258 63 R 6.6/94 -
5 68.20 34,64 2336 74 R 6.8/8.7 327
" 82 10 69.49 32.64 2387 81R 6.9/82 570
. 20 71.48 29.60 2433 9.1 R 7.1/76 935
30 73.14 27.13 24.41 99 R 73/7.1 12.30
40 74.49 24.85 24.12 0.7 YR 7.4/6.6 14.89
Org. 67.11 3575 3264 94 R 6.7/95 :
5 68.63 33.19 3237 02 YR 6.8/9.0 299
" 64 10 69.91 31.22 3249 0.8 YR 7.0/8.6 533
’ 20 71.80 28.35 3234 1.8 YR 72/80 8.77
30 7336 25.87 3222 26 YR 73175 11.70
40 74.80 23.53 3171 34 YR 75/1.1 14.47
Org. 69.19 321 35.85 I.I YR 6.9/9.1 :
5 70.65 29.42 35.79 2.1 YR 7.0/8.6 3.16
" 15 10 71.84 27.41 35.48 2.7 YR 72/82 5.50
- : 20 7376 2435 3493 37 YR 74115 9.14
30 75.15 222 3461 44 YR 75/72 11.70
40 76.48 19.89 33.63 5.1 YR 7.6/6.7 14.49
Org. 73.67 2505 38.77 40 YR 73/8.1 :
5 75.04 22,05 38.54 50 YR 75/1.6 330
3 2 10 76.18 19.99 38.02 58 YR 7.6/72 5.69
= 20 77.84 17.13 3731 70 YR 7.8/6.8 9.07
30 79.25 14.82 36.23 78 YR 79/6.4 11.93
40 80.27 13.00 35.10 84 YR 8.0/6.0 14.22

Table 6. L*, a’, b*, H, V/C and AE "» of silk fabrics dyed with red dye of Safflower and Amur Cork Tree

Combiantion

Sn&e:)ple dyeing time Ir%ﬁ:&c))n L’ a b H v/C AE s
' ratio(min)
Org. 65.15 35.55 35.31 99R 6.5/9.8 E
5 64.44 333 3372 0.4YR 6.4/92 283
10 64.59 31.50 078 0.7YR 6.4/8.7 4.80
14 8:1 20 65.43 28.91 32.33 L5YR 6.5/8.2 729
30 66.86 26.84 012 22YR 6.4/7.8 9.43
40 68.04 24.67 31.88 29YR 6.8/7.4 11.76
Org. 67.16 3147 44.68 3.0YR 6.7/9.9 -
5 65.62 29.75 .14 32YR 6.5/9.3 344
10 6525 28.34 40.49 34YR 6.5/8.8 5.58
15 6:2 20 65.83 25.87 39.24 40YR 6.5/8.3 7.92
30 66.80 24.31 38.71 44YR 6.6/8.0 9.34
40 67.78 221 37.98 51YR 6.7/7.6 11.45
Org. 67.95 27.71 50.37 47YR 6.8/10.0 -
5 65.84 26.57 47.34 49YR 6.6/9.4 3.86
10 6525 25.41 45.46 51YR 6.5/9.0 6.06
16 44 20 65.43 23.39 43.73 56YR 6.5/8.5 8.31
30 66.18 21.90 077 60YR 6.6/8.1 9.73
40 66.87 2027 41.58 6.5YR 6.717.7 11.56
Org. 69.74 2381 57.58 69YR 7.0/10.3 -
5 6727 23.10 54.17 70YR 6.7/9.7 427
10 66.44 22.52 52.18 7.1YR 6.6/9.3 6.46
17 2:6 20 66.31 20.48 49.90 7.5YR 6.6/8.8 9.05
30 66.70 19.82 48.82 77YR 6.7/8.6 10.10
40 67.00 18.63 47.36 3.0YR 6.7/82 11.78
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Table 7. L', a’, b, H, V/C and AE'y of silk fabrics dyed with red dye of safflower and Safflower yellow/
red dye of safflower and Amur Cork Tree
(Sample’ 3 : L a’ b 6026, 5534, -0.11, 7.3RP 5.8/13.7)

Smaple Combiantion Irradiation . . «
No. dyeing Time(h) L 2 b H vic AE s
Org. 59.72 722 36.96 59 R 59117 -
sample3 5 60.19 44.02 25.40 6.1 R 6.0/10.9 3.79
" + 10 61.91 4.46 25.66 65R  62/105 552
Safflower 20 64.30 40.06 2604 72 R 64/100 8.60
sellow 30 66.16 37.09 25.86 78 R 6.6/9.3 12.10
40 68.13 34.17 2594 85 R 6.8/8.6 1559
Org. 58.48 44.63 3722 85 R 58116 -
sample3 5 59.27 41.72 35.38 88 R 5.9/10.9 3.54
" + 10 60.66 39.66 34,58 91 R  60/104 6.04
Safflower 20 63.36 3801 34.90 96 R 63/10.1 8.55
sellow 30 64.97 35.87 3461 100R 6.5/9.6 1122
40 66.82 3327 3400 08 YR  6.7/90 14.46
Org. 5801 4375 4496  100R  5.8/119 -
sample3 5 59.14 41.34 4410 05 YR 59114 2.80
" + 10 60.22 39.70 4334 08 YR  6.0/11.0 490
- Safflower 20 62.04 3727 £220 13YR  62/105 8.11
selow 30 63.79 35.51 £33  19YR 64102 10.41
40 65.72 33.03 4150 25 YR 6.6/9.7 13.65
Org. 58.64 48.73 2.0 43 R 58120 -
sami 5 58.67 46.27 2003 4.1 R 5.8/11.3 3.18
’l + 10 59.64 4426 2021 45R 59109 493
- Amur Cork 20 61.54 40.74 20.88 54 R  6.1/10.1 8.58
il 30 6322 38.69 21.88 6.1 R 6.3/9.6 11.04
40 65.35 35.95 2371 74 R 6.5/9.0 14.54
Org. 56.58 4425 3293 77 R  56/114 ;
sami 5 55.94 4203 30.98 7.7 R 5.6/10.7 3.03
. + 10 56.47 40.40 2997 79 R  56/103 4.86
== Amur Cork 20 57.78 37.52 2931 8.4 R 57/9.6 7.74
Thee 30 59.42 3543 29.84 90 R 5.9/9.3 9.77
40 61.11 33.84 3101 96 R 6.1/9.0 1152
Org. 56.75 4328 36.35 84 R  56/114 -
sample3 5 55.55 41.53 33.86 85 R 5.5/10.8 328
” + 10 55.75 39.86 06 85R 55103 5.17
- Amur Cork 20 57.00 36.91 3178 90 R 5.6/9.6 7.85
Thee 30 5822 35.11 3197 95 R 5.8/9.3 9.39
40 59.99 3354 281 100R 6.0/9.1 10.86
Org. 55.88 4305 37.99 88 R 55114 -
sample3 5 54.87 41.00 36.14 90 R 5.4/10.7 2.94
o + 10 5520 39.34 3472 91 R 55103 450
- Amur Cork 20 56.40 36.30 3355 96 R 56/ 96 8.10
Thee 30 57.53 3459 3384  100R 57/ 93 9.57
40 59.09 33.19 3469 07 YR 59791 1088
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