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Abstract

This study investigated color change of combination dyeing silk fabrics dyed with Turmeric extracts and
Gardenia extracts after dyeing of Indian indigo.

Experimental variables include the condition of dyeing time and concentration of Turmeric extracts,
Gardenia extracts, and dyeing cycle of Indian indigo.

Surface color of silk fabrics dyed with Turmeric extracts after one cycle dyeing, two cycles dyeing, four
cycles dyeing of Indian indigo was changed from 5.1GY to 0.3GY, 1.5G to 3.5GY and 6.5G to 5.8GY by
increase of concentration of Turmeric extracts. On the other hand, Surface color of silk fabrics dyed with
Gardenia extracts after one cycle dyeing, two cycles dyeing, four cycles dyeing of Indian indigo was
changed from 7.5Y to 3.9Y, 1.2GY to 6.7Y and 4.0GY to 8.6GY by increase of concentration of Gardenia
extracts.

Its range of surface color was changed to green and yellowish green by increase of dyeing time with
concentration of Turmeric extracts. On the other hand, its range of surface color was changed to yellowish
and yellow by increase of dyeing time with concentration of Gardenia extracts.
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Table 1. Characteristics of fabric used in this study

Yarn counts

Fabric Weave

Density(per em)

Ends

Picks

Ends Pides Weight(g/m?)

Silk Plain 21D

21D//2

55 38 26

— 327 —



150 oA R OY]X| : Vol. 26 No. 2, 2002

Table2is Q%2 HE: 410 mH2 4 o) TR
grolTh Q1L 2] whe o34} 3157} Z7Hgol whekagk
2 ZASYAT IR EE oFF AYT bake 128

Table 2. Changes in L, a, b value and Munseli’s Hue,
Value and Chroma of silk fabrics dyed with

Indian Indigo

Dyeing cycle of
1 7559 —3.64 —10.09 10PB 7.9/3.0
2 7150 —3.26 —1380 21PB 7.5/38
4 6621 —293 —1670 25PB 7.1/45

Table 3. Changes in L, a, b value and Munsell's
Hue, Value and Chroma of silk fabrics
dyed with Turmeric extracts

Conceptration| Time
cextmats%) | (min) L a b H V/C

5 97.61 —10.47 28.26 0.7GY 9.7/36
10 | 9719 —10.09 30.11 99Y 9.7/43
25 20 | 9593 —10.65 3294 9.6Y 9.6/4.9
40 | 9409 —984 3299 88Y 94/51
60 | 9327 —892 3089 85Y 9.4/46

5 9710 —10.73 29.77 02GY 9.7/4.2
10 {9693 —10.76 32.07 10.0Y 9.7/47
50 20 | 9389 —1058 3748 84Y 94/6.1
40 | 9223 —976 3907 75Y 9.3/66
60 | 9085 —888 3838 7.1Y 9.2/65
5 |9624 —1125 3390 99Y 96/561
10 | 9419 —11.64 3600 96Y 9.4/57
75 20 | 9103 —10.79 40.09 82Y 92/7.0
40 | 977 —898 4109 69Y 9.2/73
60 | 8945 —836 39.30 67Y 9.1/69
5 {9579 —1182 3520 0.0GY 9.6/54
10 | 9373 —10.85 4153 7.9Y 94/7.1
100 20 | 9055 —885 44.60 65Y 9.1/84
40 | 8784 —7.10 4344 58Y 89/83
60 | 8681 —6.76 4290 57Y 89/83
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Table 4. Changes in L, a, b value and Munsell's
Hue, Value and Chroma of silk fabrics
dyed with Gardenia extracts

Concentration| Time
ofexdtracty(%) | (min)

5 80.14 —6.31 4095 54Y 9.0/7.5

10 {8569 —535 4356 5.0Y 88/87
25 20 8539 —373 4574 4.5Y 8.7/9.6
40 | 8454 —347 4579 4.9Y 87/98
60 8293 —3.36 4436 4.5Y 85/95
5 8449 —536 4177 51Y 86/82
10 7926 —351 4192 47Y 82/9.0
50 20 7874 —052 4623 4.2Y 82/111
40 7843 —0.29 45.78 4.1Y 8.1/11.0
60 | 7510 —0.33 4364 4.0Y 7.8/106

L a b H V/C

5 8410 —540 3837 52Y 86/7.2
10 {7718 —3.13 4125 47Y 80/9.1
75 20 { 75.00 320 4598 3.1Y 7.8/12
40 | 7442 414 4577 29Y 7.8/12.1
60 | 7177 408 44.02 29Y 7.6/118

5 8048 —497 3971 52Y 8.3/80
10 | 7369 —229 4064 45Y 7.7/93
100 20 | 73.19 476 4556 28Y 7.7/124
40 | 70.19 6.92 4443 22Y 7.4/125
60 | 69.65 6.03 4316 24Y 7.4/119
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Table 5. Changes in Munsell’'s Hue, Value and
Chroma of silk fabrics dyed with
concentration of Turmeric extract and
Gardenia extract after dyeing of Indian indigo

Natural | Dyeingcyde | Concentration H vic
dye |withIndian indigo) ofextracks(%)

25 51GY 87/3.0

) 50 18GY 86/45

75 13GY 85/55

100 0.3GY 8.3/6.4

2% 15G  7.3/2.1

Turmeric ) 50 59GY 7.5/36
75 49GY 7.2/45

100 35GY 7.2/5.3

25 65G  6.8/2.0

4 50 86GY 6.9/3.1

75 6.9GY 6.7/4.0

100 58GY 6.7/46

2% 7.5Y  7.9/74

) 50 57Y  7.3/9.1

75 45Y  7.1/99

100 39Y 69/10.6

2 12GY 7.0/55

Gardenia ) 50 85Y 6.7/7.3
7% 82Y 63/75

100 67Y  6.1/82

25 4.0GY 6.3/45

. 50 05GY  6.3/6.2

75 99Y 59/6.7

100 86Y 59/74
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Table 6. Changes in L, a, b value of silk fabrics
dyed with concentration of Turmeric
extract and Gardenia extract after dyeing
of Indian indigo

Nl | Dyeigode | Cononttin L a b
de - wihindeniody ofedma%) -

25 84.97 —11.09 19.55

1 50 83.47 —11.65 27.27

75 82.19 —12.70 31.63

100 80.07 —12.01 34.63

25 68.50 —10.60 6.83

Turmeric 9 50 7145 —12.96 18.49
75 67.83 —13.81 22.29

100 67.34 —13.77 25.74

25 63.89 —10.06 3.15

4 50 64.30 —1293 12.34

75 62.58 —14.28 16.87

100 62.55 —14.63 20.39

25 7590 —8.40 36.81

1 50 68.68 —4.59 38.66

75 67.04 —126 39.50

100 64.82 0.85 39.47

25 65.66 —10.92 27.12

Gardenia 2 50 62.43 —8.38 3241
75 5747 —759 31.43

100 5559 —4.87 32.33

25 57.62 —11.98 20.74

4 50 5790 —10.11 27.84

75 5431 —9.26 28.40

100 53.550 —7.78 29.81

100 60
i
'l
L b :
A' 1
Y
i ]
50 0

a

Fig. 1. Tonality diagram of L, a, b values of
combination dyeing silk fabrics dyed with
concentration of Turmeric extracts after
dyeing of Indian indigo.
= :One cycle Indian indigo A:Two cycles
Indian indigo e :Four cycles indian indigo

100 60
'/trP
A
L " b
7
[ B
.
sol_ 8¢ 0

a
Fig. 2. Tonality diagram of L, a, b values of
combination dyeing silk fabrics dyed with
concentration of Gardenia extracts after
dyeing of Indian indigo.
= :One cycle Indian indigo A:Two cycles
Indian indigo e :Four cycles Indian indigo
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Table 7. Changes in Munsell' s Hue, Value and Chroma of silk fabrics dyed with Turmeric extracts according to
dyeing time after one cycle dyeing, two cycles dyeing and four cycles dyeing of Indian indigo

L e with Indian indigo. with Indian indigo with Indian indigo
Turmeric(%) ; H v/C H V/C H v/iC
5 9.1GY 8.8/2.0 2.4BG 7.5/17 6.5B 68/2.8

10 8.7GY 8.5/2.5 45G 7.4/2.1 3.6BG 7.0/2.1

25 20 7.0GY 7.9/1.7 0.4G 7.4/2.6 10.0G 6.8/2.3
40 5.1GY 8.6/3.2 1.5G 74/1.9 37G 6.9/2.3

60 5.1GY 8.6/3.0 15G 7321 | 65G 6.8/2.0

5 6.6GY 8.8/2.8 35G 7.2/2.3 0.7BG 6.7/2.3

10 6.3GY 8.4/3.5 8.1GY 75/3.4 1.3G 6.8/32

50 20 4.5GY 8.5/4.9 6.7GY 7.4/4.1 8.5GY 6.8/36
40 21GY 8.6/5.4 6.0GY 7.5/3.9 8.3GY 6.8/3.5

l 60 18GY 86/4.5 59GY 7.5/36 86GY 6.9/3.1

5 8.3GY 787/26 |  10G 7.5/2.5 3.1G 6.8/2.7

} 10 5.1GY 8.6/4.8 7.3GY 7.4/38 1.2G 6.5/2.6

75 L2 21GY 8.7/6.0 5.3GY 74/52 74GY 6.9/4.0
40 0.8GY 8.6/6.6 43GY 7.3/5.0 6.6GY 6.7/4.4

60 1.3GY 8.5/5.5 4.9GY 7.2/45 6.9GY 6.7/4.0

5 6.3GY 86/3.3 T 84GY 75/30 29G 63/26

10 4GY 8.7/45 7.2GY 7.2/4.1 8.9GY 6.8/3.7

100 20 L4GY 8.6/6.4 55GY 7.3/5.0 6.9GY 6.8/4.6
40 0.2GY 85/6.7 41GY 72/5.3 i 6.1GY 6.7/5.0

60 0.3GY 8.3/6.4 3.5GY 72/5.3 5.8GY 6.7/4.6
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Table 8. Changes in Munsell’s Hue, Value and Chroma of silk fabrics dyed with Gardenia extracts according to
dyeing time after one cycle dyeing, two cycles dyeing and four cycles dyeing of indian indigo

of (min)) with Indian indigo with Indian indigo with Indian indigo
Gardenia(%) H v/C H v/C H v/iC
5 3.4GY 8.0/ 4.7 4.9GY 7.3/4.0 6.5GY 6.6/ 3.7
10 6GY 7.8/ 5.4 3.7GY 7.1/ 4.6 5.4GY 6.7/ 4.3
25 20 0.0GY 7.9/ 6.9 2.0GY 7.1/55 49GY 6.6/ 4.6
40 7.6Y 8.2/ 7.7 1.3GY 7.0/ 5.5 5.0GY 6.5/4.5
60 7.5Y 7.9/ 7.4 1.2GY 70/55 4.0GY 6.3/ 4.5
5 9.8Y 8.0/ 4,7 1.9GY 6.7/ 5.8 3.8GY 6.4/ 5.0
10 7.9 7.7/ 7.4 0.2GY 6.7/5.8 1.6GY 6.4/ 6.0
50 20 6.4Y 7.5/ 9.0 9.3Y 6.8/ 76 1.4GY 6.4/ 6.2
40 6.4Y 7.5/ 9.1 9.2Y 6.6/ 7.3 1.2GY 6.3/ 6.3
60 5.7Y 7.3/9.1 8.5Y 6.7/7.3 05GY 6.3/6.2
5 0.6GY 7.6/ 5.9 1.9GY 6.5/ 54 1.7GY 6.2/ 5.9
10 75Y 7.2/ 7.8 04GY 6.5/ 6.5 0.9GY 6.3/ 6.3
75 20 6.8Y 7.0/ 8.7 7.9Y 6.6/ 8.1 0.4GY 6.3/6.8
40 - 52Y 7.2/ 9.9 7.3Y 6.6/ R4 0.1GY 6.1/ 7.1
60 45Y 7.1/ 9.9 8.2Y 6.3/ 75 9.9Y 5.9/ 6.7
5 9.5Y 7.5/ 5.6 1.0GY 6.5/ 6.0 21GY 6.0/ 5.7
10 74Y 7.1 / 7.8 9.6Y 6.5/ 6.7 0.5GY 6.1/ 6.6
100 20 54Y 7.0/ 9.5 7.2Y 6.2/ 2.4 9.2Y 5.8/ 74
40 4.7Y 6.7/ 10.0 6.7Y 6.3/ R.7 87Y 5.9/ 75
60 3.9Y 6.9/ 10.6 6.7Y 6.1/8.2 8.6Y 5.9/ 7.4
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Table 9. Changes in L, a, b values of silk fabrics dyed with Turmeric extracts according to dyeing time after
one cycle dyeing, two cycles dyeing and four cycles dyeing of Indian indigo

Turmeric%) | L a b | L a b . L a b
5 8586  —11.05 1042 70.88 —8.79 0.67 63.92 —6.65 —812
10 82.76 —12.75 12.56 72.34 —11.25 4.70 65.59 —10.08 —0.01
25 20 75.90 —7.70 9.75 71.01 —12.81 9.75 63.38 —11.27 173
40 83.89 —11.64 20.33 69.44 —9.89 6.39 64.85 —11.59 5.33
60 84.97 —11.09 19.55 69.10 —10.60 6.83 63.89 —10.06 3.15
5 86.60  —12.49 16.83 68.06 —12.11 5.79 62.25 —10.99 135
10 81.10 —14.04 1951 71.15 —14.36 14.88 63.07 —14.60 9.55
50 20 82.24 —15.44 2743 70.38 —15.26 19.17 63.27 —14.64 14.04
40 83.51 —13.89 31.18 71.15 —13.80 19.27 62.91 —14.21 14.05
60 83.47 —11.65 27.27 71.45 —12.96 18.49 64.30 —12.93 12.34
5 85.19 —13.34 14.02 70.70 —12.42 8.74 63.40 —13.11 6.56
10 i 8441 —16.25 27.41 69.95 —14.50 16.39 60.61 —11.85 7.86
7% 20 85.05 —15.03 33.91 70.26 —16.37  24.92 64.48 —15.19 16.68
40 83.80 —12.05 36.65 68.99 —1432 2478 62.70 —15.13 18.80
60 82.19  —12.70 31.63 67.83 —13.81 22.29 62.58 14.28 16.87
5 83.77 —13.49 18.86 71.49 —13.12 13.13 63.61 —12.61 6.47
10 84.70 —14.92 26.35 68.01 —15.74 17.94 63.99 —15.12 13.88
100 20 84.13 1447 35.46 69.33 —1595  23.68 63.57 —16.14 19.17
40 8243  —1264 36.56 67.46 —14.74 2556 61.87 —16.01 21.24
60 80.07 —12.01 34.63 67.34 —13.77 25.74 62.55 —14.63 20.39
100 60 100 60
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Fig. 4. Tonality diagram of L, a, b values of silk fabrics dyed
with Turmeric extracts according to dyeing time after
two cycles dyeing of indian indigo
0:25% Turmeric extracts  A: 50% Turmeric extracts
0175% Turmeric extracts & : 100% Turmeric extracts
A: two cycles Indian indigo
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Fig. 5. Tonality diagram of L, a, b values of silk fabrics dyed
with Turmeric extracts according to dyeing time after
four cycles dyeing of indian indigo
0:25% Turmeric extracts  A: 50% Turmeric extracts
0:75% Turmeric extracts ¢ : 100% Turmeric extracts
o four cycles Indian indigo
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Table 10. Changes in L, a, b values of silk fabrics dyed with Gardenia extracts according to dyeing time
after one cycle dyeing, two cycles dyeing and four cycles dyeing of Indian indigo

Concentration Bime One cycle dyeing ‘Two cycles dyeing Four cycles dyeing
of (min) with Indian indigo with Indian indigo with Indian indigo
Gardenia(%) L a b L a b L a -
5 76.79 —13.33 25.89 69.26 —12.48 20.59 61.43 —13.04 16.49
10 74.53 —12.22 28.89 66.85 —12.52 2297 62.13 —13.48 19.91
25 20 75.46 —11.57 34.91 66.65 —12.15 27.03 61.11 —13.28 21.04
40 78.99 —9.07 38.73 65.49 —11.12 27.06 59.76 —13.15 20.53
60 75.90 —8.40 36.81 65.66 —10.92 27.12 57.62 —11.98 20.74
5 76.46 —10.39 32.18 62.82 —12.21 27.32 58.93 —-12.79 22.65
10 73.26 —8.54 36.17 62.34 —10.62 31.03 59.60 —11.73 27.20
50 20 71.33 —6.27 39.41 63.12 —10.02 33.60 59.21 —11.65 27.94
40 70.83 —6.33 39.45 61.51 —9.46 32.20 58.22 ~11.41 27.99
60 68.68 —4.59 38.66 62.43 —8.38 32.41 57.90 —10.11 27.84
5 72.08 —11.08 30.42 60.55 —11.39 25.47 57.41 —11.56 26.30
10 67.79 —7.70 35.49 59.87 —10.40 29.46 57.88 —11.00 28.14
75 20 65.22 —6.38 36.70 61.14 —7.83 34.09 58.20 -10.68 29.81
40 67.25 —3.17 39.70 60.67 —6.72 34.58 56.14 —10.19 29.86
60 67.04 —1.26 39.50 57.47 —7.59 31.43 54.31 —9.26 28.40
5 71.58 —9.25 20.64 60.38 —10.85 27.77 54.93 —11.67 25.10
10 66.90 —7.43 35.14 60.11 —9.43 30.27 55.97 —10.41 28.50
100 20 65.40 —3.26 38.35 56.38 —6.06 32.93 52.75 —853 29.51
40 62.44 —1.12 37.82 57.98 —5.34 34.09 53.73 —7.94 30.19
60 64.82 0.85 39.47 55.59 —4.87 32.33 53.55 —7.78 29.81
100 60 100 60

r—
- S—
o
03 E% 2
=4

50¢ 0

Fig. 6. Tonality diagram of L, a, b values of silk fabrics dyed

with Gardenia extracts according to dyeing time after Fig. 7. Tonality diagram of L, a, b values of silk fabrics dyed
one cycle dyeing of Indian indigo with Gardenia extracts according to dyeing time after
o:25% Gardenia extracts A: 50% Gardenia extracts two cycles dyeing of indian indigo
0:75% Gardenia extracts < : 100% Gardenia extracts o : 25% Gardenia extracts A: 50% Gardenia extracts
u :one cycle Indian indigo ©:75% Gardenia extracts ¢ : 100% Gardenia extracts

A: two cycles Indian indigo
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Fig. 8. Tonality diagram of L, a, b values of silk fabrics dyed
with Gardenia extracts according to dyeing time after
four cycles dyeing of Indian indigo

o : 25% Gardenia extracts  A: 50% Gardenia extracts
0: 75% Gardenia extracts ¢ : 100% Gardenia extracts
e: four cycles Indian indigo
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