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Abstract— This study investigated the dyeing properties of silk fabrics with Annatto. The dye stuff was extracted by distilled
water at 60°C, 10minutes, 1:100 of bath ratio. Dyeability(K/S) and color fastness of silk fabrics were tested under conditions of
various concentrations, time, temperature, repeat-numbers of dyeing, pH, mordants variables and methods of mordanting. The
highest absorbance was found in methanol extract of Annatto. The optimum dyeing concentration, time and temperature of silk
fabrics with Annatto were 25%(0.w.f.), 60min and 60°C respectively. The K/S value showed higher in post-mordanting than in
pre-mordanting, and especially post-Fe mordant showed highest K/S value. In the case of colorfastness, Cu-mordanted fabrics were
good washing fastness. Dry cleaning fastness appeared 4-5 grades and light fastness showed lowest grade.
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Fig. 2. UV-Vis spectra of Annatto colors extracted by
petroleum ether, methanol and distilled water.

Table 2. Effect of Annatto concentration on the
colorimetric values of dyed silk fabrics

* * *

Concentration (%) L a b K/S
10 9505 402 1276 4.6
15 9502 405 1271 5.16
20 95.10 381 1266 644
25 9520 3.64 1277  9.69
30 9525 381 13.14 1013
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o
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Fig. 3. Effect of concentration on the dyeing of silk
fabrics with Annatto.
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Fig. 4. Effect of time on the dyeing of silk fabrics with
Annatto.

Table 3. Effect of dyeing time on colorimetric values
of dyed silk fabrics

* * *

Time (min) L a b K/S
20 9498 370 1257 582
40 95.09 376 1276  7.77
60 9520 364 1277  9.69
80 9520 377 1295 953
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Fig. 5. Effect of temperature on the dyeing of silk
fabrics with Annatto.

Table 4. Effect of dyeing temperature on colorimetric
values of dyed silk fabrics

* * *

Temperature (C) L a b K/S
40 9491 377 1235 478
50 9493 375 1246 833
60 9520 364 1277 9.69
70 9544 335 1327 10.28
80 9547 333 1335 10.61
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Fig. 6. Effect of repeat-numbers on the dyeing of silk
fabrics with Annatto.

Table 5. Effect of repeat-numbers on colorimetric
values of dyed silk fabrics

Repeat-numbers L a b K/S
1 9520 364 1277  9.69
2 9510 3.67 1240 11.19
3 9492 364 11.16 12.12
4 9475 394 1060 13.62
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Fig. 7. Effect of pH of dyeing bath on the dyeability
silk fabrics with Annatto.

Table 6. Effect of pH on colorimetric values of dyed
silk fabrics

* * *

pH L a b K/S H Vv/C

2 9519 351 9.61 19.83 25YR 4.96/12.3
5 9506 361 1247 1449 5YR 6.12/123
7 9520 361 1265 1036 7.5YR 6.61/11.1
9 9520 358 1269 669 75YR 6.66/11.5
14 9524 352 1271 594 7.5YR 6.7/11.8
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Fig. 8. Effect of mordanting methods on the dyeing of
silk fabrics with Annatto.

value of silk dyed with Annatto by mordanting

* *

*

Method Mordants L a b K/S H V/C
None 95.20 3.64 12.77 9.69 6.6YR 6.36/12.7
Al 93.87 7.01 11.97 6.83 2.5YR 6.16/14.2
Pre Cu 93.99 4.75 11.35 6.62 7.5YR 5.86/9.8
Fe 94.03 3.76 9.42 10.01 5YR 5.02/9.1
Al 94.02 6.32 11.34 8.94 2.5YR 5.8/13.8
Post Cu 94.60 3.51 9.80 10.54 5YR 5.37/10.2
Fe 94.18 3.95 9.69 11.90 5YR 4.95/9.4
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Table 8. Fastness of silk fabrics dyed with Annatto by various mordants

Mordant
None Al Cu Fe
Fastness
Fade 1 2 3 2
Washing . cotton 2 2-3 2-3 2-3
Stain
silk 3-4 3 3
Fade 4-5 4-5 4-5 4-5
Dry cleaning .
Stain 4-5 4-5 4-5 4-5
Light 2 2 1-2 1
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