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ABSTRACT In the Chosun period, the noble class usually buried the dead bodies in the lime-covered tomb. Recently
their costumes are excavated while maintaining the shape. However, the textiles discovered from the inside have been
degradated by a body and moisture. To conserve these textiles one of the most important thing is how to clean these textiles
right after the excavation. The purpose of this study is to examine the effects of wet cleaning to minimize the color change
of textile remains. For this purpose, silk and cotton were dyed with natural dyes (7 red, 1 blue, 6 yellow, 4 green and
4 purple colors), then they were kept for 6 months with pork meat at 10 C, and were washed by four cleaning solutions
(water, anionic surfactant (SDS), non-ionic surfactant (Triton X-100) and natural surfactant (saponin)) at 20 C and 40C.
The color change was evaluated by color difference (AE) between non-treated and after washed samples. From the results,
it was found that the color changes are significantly different depending on the washing temperature, textile material,
the cleaning agents and the type of dyes.

Key Words: Natural dyed fabric, Color change, Wet cleaning, Anionic surfactant, Non-ionic surfactant, Saponin, Artificial
soiled fabric, Excavated textile
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Table 1. Properties of fabrics.

Fablric count

Fabric Weave Th(i;l:llinn; 5 (thread/cm)
Warp Weft

Silk twill 0.345 24 28

Cotton plain 0.225 30 26
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Table 2. Silk and cotton fabric samples dyed with natural dyes
Sample No
Color Dyestuff Mordant -
Silk Cotton
European Madder Al RS1 -
Chinese Madder Al RS2 -
Safflower - RS3 -
Red Cochineal Al RS4 -
Cochineal Sn RSS -
Brasil wood Al RS6 -
Lac Al RS7 -
Blue Indigo - BS1 BC1
Turmeric Al YS1 YC1
Amur cork Al YS2 YC2
Eulalia Al YS3 YC3
Yellow
Japanese pagoda tree Al YS4 YC4
Candleberry Al YSS5 YC5s
Gardenia seeds Al YS6 YCo6
Indigo+Turmeric Al GS1 GC1
Indigo+Amur cork Al GS2 GC2
Green - -
Indigo+Eulalia Al GS3 GC3
Indigo+Japanese pagoda tree Al GS4 GC4
Shikon Al PS1 PC1
Indigo+European Madder Al PS2 PC2
Purple -
Indigo+Safflower - PS3 PC3
Indigo+Cochineal Al PS4 PC4
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Table 3. Averages of washed soil by cleaning. (unit: mg)
Textile Temperature Water SDS TritonX-100 Saponin
Silk 20T 45.07£7.97 47.25+8.27 44.93+7.44 46.384+10.25
Average of 23 samples 40C 42324721 44.94+8.46 40.58+6.72 42.33+7.05
Cotton 20T 26.25+6.54 32.94+4.37 26.46+6.38 28.33+5.96
Average of 16 samples 40C 25.00+6.89 32.7145.20 29.79+5.51 30.63+10.41
60 60
m20C 20T
50 040°C 50 240G
40 40
mg 30 mg 30
20 20
10 10
0 0
Water 5DS TritonX-100 Saponin Water SDs TritonX-100 Sapenin

(a) cotton (b) silk
Figure 1. Average of weight difference by cleaning (a) cotton, (b) silk.
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Figure 3. Color difference of amur cork-dyed silk (YS2) after
washing.
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Figure 4. Color differences of shikon-dyed cotton (PC1) after
washing.
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Figure 5. Color difference of silk and cotton fabrics dyed with
indigo and turmeric (GS1 and GC1) after washing at 20°C.
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Figure 6. Color differences of the cochineal-dyed/Al
mordanted silk (RS4) and cochineal-dyed/Sn mordanted
silk (RS5) after washing at 20°C.
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Figure 8. Color differences of red dyed silk fabrics after
washing at 20C.
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Figure 7. Color differences of the indigo/safflower-dyed
silk (PS3) after washing at 20°C.
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