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Abstract This study investigated the effects of the working mechanisms of proteins,
mordants, and dyes, as well as the mordanting order, on dye uptake by silk fabric pre-
treated with proteins and dyed with freeze-dried sappan wood water extract. Soybean

protein and sodium caseinate were used as the proteins. 1. When Al mordants were not
used, the dyeability of the fabrics increased upon protein pre-treatment as compared to
the case without treatment. 2. Dyeing with protein pre-treatment, followed by mordant-
ing, led to the highest dye uptake, and the optimal protein concentration was 5%. 3. The
K/S values slightly decreased with an increase in the dyeing temperature, and the fabric
turned dark red in color when dyeing was carried out at increasing temperature. Fabrics
showed the highest dye uptake at 40°C. 4. Regarding the effect of time, the K/S values
of the fabrics with and without protein treatment showed almost no increase after the
initial dyeing time of 10min; further, there was hardly any difference in the cases with
and without protein pre-treatment. 5. In case of protein pre-treatment fabrics, the wash-
ing fastness was level 2. The dry cleaning fastness showed very excellent result with level
4-5. The rubbing fastness was better in dry rubbing than in wet rubbing of the fabrics.
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For the light fastness, all dyed fabrics showed low fastness.

Keywords caesalpinia sappan, protein pre-treatment, isolate soybean protein, sodium
caseinate, freezing dry, K/S
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Table 1. Characteristics of fabric

Fabrics count
(WarpXWeft/inch)

154x104 45 0.12

Weight Thickness

Fabric  Weave (g/m) (mm)

Sik 100%  Plain
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where,
K: Absorption coefficient
S: Scattering coefficient

R: Reflectance
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Table 2. L*, a*, b*, AE and K/S of dyed silk fabrics result from dyeing method | process through protein pre—

treatment at maximum absorption wavelength of 460nm

. Protein Dyeing method |
e 4V
without Pre—treatment 66.36 17.66 66.04 70.07 10.22
3% 64.25 20.62 66.01 71.30 11.79
Soybean protein 5% 62.68 23.65 67.78 74.23 13.79
7% 64.49 20.27 67.83 72.85 12.27
3% 63.96 19.73 67.15 7217 12.22
Sodium caseinate 5% 63.64 19.96 67.56 72.69 12.86
7% 63.73 19.66 67.26 72.31 12.72

* Dying method | : Protein Pre—treatment — Dyeing
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Table 3. L*, a*, b*, AE and K/S of dyed silk fabrics result from dyeing method Il process at maximum absorption

wavelength of 510nm

pre_P tr ::: :ti :I . conlcb::eor:t?:tion Dyeing method Il
(% o.w.f.) L* a* b* AE K/S
(Al) Mordant 34,57 42 .48 17.71 64.99 14.46
3% 36.07 42.13 18.03 63.81 12.71
Soybean protein 5% 36.75 41.38 25.24 65.31 12.59
7% 37.28 41,34 24.06 64.51 11.89
3% 36.52 42.88 23.28 £5.70 12.96
Sodium caseinate 5% 37.08 42.39 23.89 65.24 12.52
7% 37.47 41.83 24.62 64.89 11.99

» Dying method Il : Mordant — Protein Pre—treatment — Dyeing
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Table 4. L*, a*, b*, AE and K/S of dyed silk fabrics result from dyeing method Il process at maximum absorption

wavelength of 510nm

Protein Protein' Dyeing method Il
pre-treatment AN E - . A s
(Al) Mordant 34.57 42.48 17.71 64.99 14.46
3% 34.88 43.19 18.93 65.59 14,92
Soybean protein 5% 32.34 41.60 20.02 66.68 16.70
7% 33.19 42.52 20.23 66.73 16.06
3% 35.87 43.09 22.59 66.03 13.78
Sodium caseinate 5% 33.60 42.82 19.57 66.44 15.85
7% 34.32 43.10 20.09 66.28 15.24

* Dying method Il : Protein Pre—treatment — Mordant — Dyeing
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Table 5. Effect of dyeing temperatures on the L*, a*, b*, AE and K/S of the silk fabrics dyed with Caesalpinia

sappan
Mordant Dyeing temp(C) L* a* b* AE K/S

26 34.57 42.48 17.71 64.99 14.46

40 30.63 37.45 18.07 64.85 16.66

50 30.80 36.34 17.50 63.91 16.07

(A Mordant 60 30.91 35.31 17.91 63.36 15.68
70 30.31 32.99 17.16 62.35 15.20

80 29.84 31.52 16.72 61.83 15.42

90 27.51 27.20 13.85 60.96 16.10

100 28.16 28.61 13.61 61.00 15.68

26 32.34 41.60 20.02 66.68 16.70

40 29.89 36.93 17.75 65.02 17.25

50 30.09 35.82 17.80 64.26 16.73

Soybean protein 60 31.36 35.65 18.43 63.36 15.25
70 29.98 31.81 16.58 61.83 15.07

80 29.60 30.90 16.54 61.66 15.52

90 28.89 27.88 15.40 60.47 14.72

100 29.01 29.41 14.84 60.96 15.48

26 33.60 42.82 19.57 66.44 15.58

40 30.73 38.02 18.43 65.21 16.89

50 30.90 36.28 17.33 63.75 15.84

Sodium caseinate 60 31.16 35.45 17.87 63.24 15.17
70 31.02 33.10 17.54 61.95 14.57

80 30.19 31.19 16.65 61.36 14.81

90 27.72 26.05 13.79 60.25 15.19

100 28.68 27.85 13.99 60.29 15.03
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Table 6. Effect of dyeing time on the L*, a*, b*, AE and K/S of the silk fabrics dyed with Caesalpinia sappan

Mordant Dyeing time(min) L* a* b* AE K/S
0 31.60 40.29 18.71 66.01 16.65

20 30.57 38.40 18.47 65.56 16.94

30 31.15 38.69 18.27 65.24 16.32

40 30.36 37.54 17.89 65.06 16.17

50 31.12 37.60 17.85 64.56 15.74

VAD Morciant 60 30.63 37.45 18.07 64.85 16.66
70 30.93 37.42 17.79 64.52 15.92

80 31.18 37.65 17.88 64.49 1572

% 31.30 37.86 18.44 64.60 15.89

100 30.68 36.04 8.19 64.55 16.14

0 32.00 40.73 19.37 66.18 16.34

20 3150 39.42 18.76 65.57 17.09

30 30.31 38.09 18.82 65.68 17.37

40 30.12 37.03 18.21 65.03 16.64

Soybean proei 50 30.33 37.50 18.29 65.17 16.63
60 29.89 36.93 17.75 65.02 17.25

70 30.25 37.09 17.91 64.89 16.57

80 30.66 37.47 18.21 64.87 16.56

% 31.35 38.58 18 41 65.07 16.33

100 30.25 37.11 17.96 64.92 16.69

0 32.16 40.93 19.16 66.13 16.36

20 31.72 39.24 18.91 65.34 15.93

30 3155 39.35 18.63 65.45 16.33

40 30.73 37.85 18.20 65.05 16.35

o caseiate 50 31.27 38.84 19.10 65.49 16.61
60 30.73 38.02 18.43 65.21 16.89

70 31.54 38.93 18.64 65.20 15.93

80 31.19 37.87 18.47 64.79 16.14

% 30.05 37.04 18.03 65.05 16.96

100 30.95 37.2 17.72 64.37 15.89
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Table 7. Colorfastness of silk fabrics dyed with Caesalpinia sappan
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