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Abstract— The purpose of this study is to investigate the dyeability, antibacterial activity on silk and rayon

fabrics dyed with cochineal.

The result are as follows;

1. The K/S value of silk fabric was higher than that of rayon fabric.

2. The optimum conditions are mordant concentration 0.5~1%, dyeing material concentration 2.0%(o.w.f),
dyeing temperature 60C, PH 3 and dyeing time 30minutes.

3. Pre-mordanting method had higher dyeing absorption than post mordanting method in case of silk and

rayon fabrics.

4. The antibacterial activity of dyed silk fabrics were higher than that of dyed rayon fabrics and the

antibacterial activity was increased by mordanting,

5. The lightfastness and perspiration fastness of silk fabric were improved but these of rayon were not.
Dyeing fastness was improved by Fe mordanting on both fabrics.
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Table 1. Characteristics of fabrics.

Count Density :
Sample |Weave (thread/5cm) Welg}}t
(g/ )
warp weft |warp weft
Silkk | plain { 21D 21D/2| 296 205 26
Rayon | plain {120D 120D | 175 109 | 75#5
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Fig. 1. Structure of Carminic acid.
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Table 2. Fastness of dyed fabrics with Cochineal, using various mordant

Fabric mordant non Al Cr Cu Sn Fe
fastness
Light 3 4 4 4 3 4
Perspiration Acidity 1-2 4 4 3—-4 1 4-5
Alkalinity 1 3—4 1-2 3—4 3—4 3—4
Silk Rubbing Dryness 4 4-5 1 3—4 3—4 3—4
Wet 3 1-2 1-2 1 1-2 3
Dry—cleaning 4-5 4-5 4-5 4-5 4-5 4-5
Washing 4-5 4-5 4-5 4-5 4-5 4-5
Light 2 1 2 3 1 3
Perspiration Acidity 4 4 4 3 4 4-5
Alkalinity 4 4 4 3 4 4-5
Rayon Rubbing Dryness 4-5 4-5 4-5 4-5 3—-4 4-5
Wet 4-5 4 4 4-5 3 4-5
Dry—cleaning 4-5 4-5 4 4-5 4-5 4-5
Washing 1 1-2 1 1 1 4-5
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Table 3. The colorimetric value of Silk fabrics dyed with Cochineal

Fabric | method | Mordant L* a* b* AE C H HV/C K/S
non 90.500 | -0.863 1.318 1.575 | 123.239
Al 28.897 | 37572 5.377 72723 | 37.955 8.141 09 R 3/8 6.765
Cr 26.172 | 27.080 3.840 70.180 | 27.351 8.068 15 R 3/6 7.8885
pre Cu 24335 | 24458 -4.816 71110 | 24.928 | 348.365 6RP 2/5 7.2330
Sn 32564 | 50.657 17.694 79.241 | 53.658 | 19.246 | 35 R 3/10 7.1180
Silk Fe 20.060 | 8.559 -7.212 71577 | 11192 | 319898 | 65 P 2/2 8.4235
Al 38.358 | 26514 | -17.919 | 61.954 | 32.001 | 325.962 8P 4/7 2.7575
Cr 56914 | 22.801 -5.869 | 41.709 | 23.544 | 345571 3RP 6/6 0.9160
post Cu 28504 | 4.694 -8.169 62963 | 9422 | 299906 | 0.02P 3/2 7.3800
Sn 39.137 | 37.436 -0.519 64.096 | 37.440 | 356.206 7RP 4/8 2.7590
Fe 25605 | 1.568 -1.987 | 65.025 | 2531 | 308.299 3P 3/0 10.6185
Tabie 4. The colorimetric value of Rayon fabrics dyed with Cochineal.
Fabric | Method | Mordant L* a* b* AE C H H Vv/C K/S
non 91.501 | -0.868 2.947 3.072 | 106.441
Al 72015 | 25.078 | -4292 | 33.246 | 25443 | 350292 | 3.7RP 7/6 | 0.2570
Cr 69.765 | 17.268 | -5.406 | 29.515 | 18.094 | 342.624 | 19RP 7/5 0.3495
pre Cu 76.821 | 14.023 | 5406 | 23.729 | 16.280 | 329.035 84 P 8/4 0.1845
Sn 51509 | 49.888 | 3.712 | 64.623 | 50.026 4.254 8.1RP 5/11 | 1.0590
Rayon Fe 59.561 3.850 -7.893 | 34058 | 8782 | 296.028 00 P 6/2 0.6840
Al 91.316 | -0.042 0.642 2.456 0.643 93.778 05Y 9/0 0.0740
Cr 90.366 | -0.103 0.617 2.702 0.626 99.510 55Y 9/0 0.0830
post Cu 87.955 | -0.571 -0.019 | 04.632 0.571 181.905 | 4.8BG 9/0 0.1280
Sn 88.788 | 4.602 0.043 6.761 4.602 0.353 57RP 9/2 | 0.1040
Fe 83.539 | -0.582 7.674 9 .264 7.696 94.372 33 Y 8/1 0.3975
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Table 6. Antibacterial activities of the fabrics dyed
with Cochineal

ok & ot} Antibacterial activities| Reduction ratio of
ol 4Pl M) A4S Aoind 2792 100ppm, colonies(%)
Al Wi g A+ 1000ppm, Cr tj HA+ 100ppm, Cu o Dyed Fabrics Staphylococcus aureus
"A= 10ppm, Sn Y FA = 100ppm, Fe W GA = ‘Non 60.6
‘ . o _ Al 51.1
Table 5. Antibacterial activities of Cochineal and all Cr 590
mordant Silk :
: - , Cu 19.3
Material 2% 2 3H(ppm) Sn 99.5
Cochineal 100 Fe 871
Al mordant 1000 Non 0
Cr mordant 100 Al 29.6
Cu mordant 10 Rayon o 207
Cu 17.1
Sn mordant 100 Sn 88.2
Fe mordant . 1000 Fe 76.0
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