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Ultrasonic extraction of pigment from Folium Isatidis and its dyeing of silk fabrics

LIU Ao-xue, ZHU Li-na, LI Zhi-ru
(College of Textile and Clothing, Dezhou University, Dezhou 253023, China)

Abstract: The extraction of natural dye from Folium Isatidis assisted with the ultrasonic wave is carried
out. The single-factor test and orthogonal test are used to study the effects of the temperature, time, ex-
traction bath ratio, ethanol concentration and ultrasonic power on the extraction of the natural dyes. The
optimum conditions for the extraction of pigment from Folium Isatidis are: ethanol 50%, material to li-
quor ratio 1:20, extracting at 50 °C for 45 min with ultrasonic power 350 W. Then, using the extracted Fo-
lium Isatidis pigment to the ultrasonic dyeing process of silk, the best dyeing conditions are: dyeing at
65 °C for 55 min with ultrasonic power 200 W and bath ratio 1:40. Finally, using different mordants to op-
timize the dyeing of Folium Isatidis extract, it is concluded that copper sulfate for mordant dyeing can
greatly improve the color fastness of the dyed silk fabrics.
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Fig.1 Effect of ultrasonic extraction time on absorbance of

natural dye from Folium Isatidis
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Fig.2 Effect of ultrasonic extraction temperature on absor-

bance of Folium Isatidis dye
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Fig.3 Effect of the ratio of material to liquor on the absor-

bance of dye Folium Isatidis by ultrasonic method
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Fig.4 Effect of ethanol concentration on absorbance of nat-

ural dye from Folium Isatidis
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Fig.5 Effect of ultrasonic extraction power on absorbance

SR

of natural dye from Folium Isatidis
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Table 1 Ultrasonic orthogonal test scheme and results

T | B El/min | BRI |CBERE S %) TIEIW | WO
1 45 1:10 30 250 | 3.274
2 45 1:15 40 300 | 3318
3 45 1:20 50 350 | 3.493
4 55 1:10 40 350 | 3367
5 55 1:15 50 250 | 3311
6 55 1:20 30 300 | 3267
7 65 1:10 50 300 | 3272
8 65 1:15 30 350 | 3368
9 65 1:20 40 250 | 3.192
k| 3362 | 3.304 3.303 3.259
k| 3315 | 3332 3.292 3.286
k| 3277 | 3317 3.359 3.409 -
R | 008 | 0028 0.067 0.150
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Fig.6 Effect of dyeing temperature on dye—uptake of silk

with Folium Isatidis extract
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Fig.7 Effect of dyeing time on dye—uptake of silk with Foli-

um Isatidis dye
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Fig.8 Effect of bath ratio on dye—uptake of silk with Foli-

um Isatidis extract
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Fig.9 Effect of ultrasonic power on dye— uptake of silk

with Folium Isatidis extract
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Table 3 Color fastness of the dyed silk
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