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Natural Dyeing of Sangju Silk with Mulberry Extract Solution
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Abstract— Natural dyeing of Sangju silk for graveclothes with mulberry extract solution was studied. The anthocyanidin dye in
the extracted mulberry solution was markedly influenced by pH condition, which resulted in the changed maximum light absorption
from a Amax of 525nm in acidic condition to 380nm in alkaline condition possibly due to the irreversible transformation of
anthocyanidin to cyanidin form of the dye. The color fastness properties to both light and washing were good when the fabrics were
dyed at 80°C with the mulberry-extracted solution upto twice extraction.
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Scheme 1. The Structural formula of main pigment
components in mulberry
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Fig. 1. The absorbance spectrum of mulberry extracted
solution.

0.1&

M e AnnE

.00 L
1 z = F]

Extraction cycles
Fig. 2. The absorbance at 525nm of mulberry extracted
solution.
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Fig. 3. The absorbance change of mulberry extracted
solution at different pH.

Scheme 2. The anthocyanidin transformation in acid
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Table 1. The dyeing results of silk dyeing with mulberry extract solution
Weight Time

3 * * * * * * *
Solution © (hr) K/S L a b dL da db dE
100 12 1.928  56.04 9.60 12.00 -39.75 10.90 12.15 4297
100 24 2.537  52.79 10.52 12.95 -43.00 11.82 13.11 46.48
| 200 12 3.651 45.74 10.54 11.72 -50.05 11.64 11.87  52.78
200 24 4213  44.06 10.71 11.91 -51.73 12.01 12.06  54.45
400 12 5.993 39.74 11.06 9.84 -56.05 12.36 9.99  58.25
400 24 6.948 38.59 11.26 9.85 -57.20 12.55 10.00  59.44
100 12 0.571 73.48 4.34 9.17 -22.31 5.64 9.32  24.82
100 24 0.724  71.16 5.11 10.56 -24.63 6.41 10.71 27.61
’ 200 12 1.267  63.19 7.12 12.22 -31.61 8.42 12.37  35.87
200 24 1452  61.53 7.68 13.15 -34.26 8.98 13.31 37.83
400 12 2415 5396 9.37 12.16 -41.84 10.67 12.31 44.89
400 24 3.163  52.24 9.94 13.22 -43.55 11.24 1338  46.92
100 12 0409  76.99 2.61 7.72 -18.80 391 7.87  20.75
100 24 0.437  76.16 3.09 8.61 -19.63 4.39 876 2193
3 200 12 0.896  69.36 5.11 10.70 -26.44 6.41 10.86  29.29
200 24 0.948  66.86 6.14 11.76 -28.94 7.44 11.92 32.17
400 12 1.773  59.11 8.79 11.77 -36.68 10.09 1193  39.86
400 24 2202  58.22 8.63 13.04 -37.57 9.93 13.19  41.03
100 12 0.275 80.33 0.80 547 -56.46 2.10 5.62 16.58
100 24 0.335  78.96 1.50 6.64 -16.84 2.80 6.79 18.37
4 200 12 0.355  77.59 1.61 7.02 -18.20 2.94 7.18 19.78
200 24 0.375 77.45 1.63 7.70 -18.34 2.93 7.85  20.16
400 12 0465  75.39 3.23 8.51 -20.41 4.53 8.66  22.62
400 24 0.747  73.67 3.71 9.92 -22.13 5.01 10.07  24.82
1,2,3,4 50 24 1917 57.84 9.00 12.74 -37.95 10.30 12.89  41.38
untreated 24 0.170  83.14 -0.08 3.42 -12.66 1.22 3.58 13.21
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Table 2. The dyeing results of silk dyeing with mulberry extract depending on dyeing time

Time

Solution (hr) K/S L* a* b* dL* da* db* dE*

0.5 3.064 49.51 10.34 8.38 -46.28 11.64 8.53 48.47

1 3.183 47.38 9.94 8.56 -48.41 11.24 8.72 50.45

2 3.026 46.82 10.33 8.66 -48.98 11.63 8.82 51.10

1 3 3.903 44.35 10.30 9.27 -51.44 11.60 9.43 53.56
6 4.498 43.66 10.56 9.27 -51.14 11.86 9.44 54.29

12 5.993 39.74 11.06 9.84 -56.05 12.36 9.99 58.25

24 6.948 38.59 11.26 9.85 -57.20 12.55 10.00 59.44

0.5 1.164 61.78 7.03 9.73 -34.01 8.60 9.88 36.44

1 1.642 59.95 8.05 9.10 -35.84 9.35 9.25 38.17

2 1.767 56.58 8.67 9.90 -39.21 9.97 10.05 41.68

2 3 2.086 55.03 8.62 10.63 -40.76 9.92 10.79 43.31
6 2.305 52.62 9.25 11.31 -43.18 10.50 11.46 45.90

12 2415 53.96 9.37 12.16 -41.84 10.67 12.31 44.89

24 3.163 52.24 9.94 13.22 -43.55 11.24 13.38 46.92

0.5 0.634 70.05 4.78 8.41 -25.75 6.08 8.07 27.81

1 0.984 66.79 6.26 9.47 -29.03 7.56 9.63 31.50

2 1.370 63.44 7.18 10.29 -32.35 8.48 10.45 35.03

3 3 1.574 60.85 7.63 11.35 -34.95 8.93 11.50 37.86
6 1.625 59.20 8.17 11.94 -36.60 9.47 12.09 39.60

12 1.773 59.11 8.79 11.77 -36.68 10.09 11.93 39.86

24 2.202 58.22 8.63 13.04 -37.57 9.93 13.19 41.03

0.5 0.243 79.71 0.89 4.96 -16.08 2.19 5.11 11.01

1 0.274 79.45 1.16 4.80 -16.35 2.46 4.95 17.25

2 0.290 79.04 1.10 5.46 -16.75 2.40 5.61 17.82

4 3 0.379 77.26 2.10 7.28 -18.54 3.40 7.44 20.26
6 0.418 76.90 2.02 7.16 -18.90 3.38 7.31 20.54

12 0.465 75.39 3.23 8.51 -20.41 4.53 8.66 22.62

24 0.747 73.67 3.71 9.92 -22.13 5.01 10.07 24.82

0.5 0.193 83.48 0.23 1.01 -11.31 1.53 1.16 12.45

1 0.092 83.07 -0.35 1.95 -12.72 0.95 2.10 12.92

2 0.178 82.99 -0.26 2.12 -12.81 1.04 227 13.05

0 3 0.222 82.58 0.01 3.95 -13.21 1.31 4.11 13.89
6 0.083 82.46 -0.45 2.35 -13.33 0.85 2.50 13.58

12 0.127 82.41 -0.36 3.14 -13.38 0.94 3.30 13.81

24 0.116 82.38 -0.31 3.06 -13.41 0.99 3.21 13.82
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Table 3. The colour fastness of dyed fabrics with mulberry extract
’I(‘;::)e Solution K/S L* a* b* Light fastness Wash fastness
1 3.064 49.51 10.34 8.38 3-4 3
2 1.164 61.78 7.03 9.73 2-3 2-3
0> 3 0.634 70.05 4.78 8.41 2 1
4 0.243 79.71 0.89 4.96 1-2 1
1 3.183 47.38 9.94 8.56 3-4 3-4
) 2 1.642 59.95 8.05 9.10 2-3 2-3
3 0.984 66.79 6.26 9.47 2-3 1
4 0.274 79.45 1.16 4.80 1 1
1 3.026 46.82 10.33 8.66 3-4 3-4
5 2 1.767 56.58 8.67 9.90 3 2-3
3 1.370 63.44 7.18 10.29 2-3 2
4 0.290 79.04 1.10 5.46 1-2 1
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