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The extraction process is very important in separating and purifying dye components
from the natural plants. Various extraction methods have been used to obtain
valuable natural compounds. Compared to the traditional extraction method, each
has advantages, including less solvent consumption, shorter time, and less
environmental pollution. This research studied the effect of non-ionic surfactants at
various initial concentrations in extracting natural colorants from madder, weld, and
walnut. The results showed that using surfactants improved the amount of extracted
colored compounds in the extraction process. The efficiency of the extraction process
in the presence of each surfactant is diverse due to the different color compounds in
each colorant used. The extraction process of weld natural dye has been improved by
60 % in the presence of Keol surfactant. Also, the color strength of dyed wool yarns in
the presence of surfactants has increased by 30-44 % compared to the control dyed
sample (without surfactants). The results of this research clearly show that it is
possible to use non-ionic surfactants to improve the extraction efficiency, color
strength, and better leveling of the natural dyes on the wool yarn.
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method.
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Figure 5: Chemical structure of the main flavonoids in weld, luteolin
and apigenin (10).
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Figure 7: UV-visible spectra of extracted weld with different surfactants at 10 % concentration via ultrasound-assisted extraction method.
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Figure 8: Chemical structure of components in madder (12).
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Figure 9: UV-visible spectra of extracted madder with varied
surfactants at concentrations of 1, 5 and 10 % via ultrasound-assisted
extraction method.
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Figure 10: UV-visible spectra of extracted madder with different surfactants at 10 % concentration with ultrasound-assisted extraction method.
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Figure 11: The chemical structures of juglone and different identified, isolated, and quantified naphthoquinones in the walnut green husk (28).
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Figure 12: UV-visible spectra of extracted walnut with varied
surfactants at concentrations of 1, 5 and 10% via ultrasound-assisted
extraction method.
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Figure 13: UV-visible spectra of extracted walnut with different surfactants at 10 % concentration with ultrasound-assisted extraction method.
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Figure 14: The relationship between surfactant concentration and the formation of micelles (24 ,29).
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Table 3: Colorimetric properties of dyed wool yarns with natural dyes extracted through ultrasound-assisted process in presence of nonionic
surfactants.

Blank 70.96
Kenon 10 69.02
Weld

Tween 20 68.69
Keol 9 68.98
Blank 44.56
Kenon 10 37.91

Madder
Tween 20 37.2
Keol 9 39.29
Blank 44.93
Kenon 10 40.64

Walnut
Tween 20 40.59
Keol 9 41.39

-1.85

-1.2

-1.26

-1.49

27.9

29.4

29.85

28.71

8.92

9.26

9.39

9.14

31.41 31.47

35.65 4.70 35.67 18.8
36.51 5.61 36.53 21.9
35.9 4.92 35.93 21.7
19.99 = 34.32 6.1
20.38 6.82 35.78 9.9
21.02 7.68 36.51 10.4
19.48 5.35 34.7 8.8
16.54 = 18.79 6.4
17.22 4.35 19.55 8.92
17.16 4.40 19.56 8.95
16.86 3.56 19.18 8.33
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Table 4: Colorimetric properties of dyed wool yarns through ultrasound-assisted process in presence of Al mordant.

Weld 69.29
Weld- Tween 69.25
Madder 41.89
Madder- Tween 41.6
Walnut 41.73
Walnut- Tween 41.19

-0.09

-1.06

37.02

38.96

9.2

8.76

64.65 64.65 90.08 22.52
63.84 63.85 90.95 26.05
28.22 46.55 37.32 11.82
30.11 49.24 37.7 12.31
18.4 20.57 63.44 8.74
17.87 19.9 63.87 9.01
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Table4. Washing and light fastness of dyed wool yarns with extracted natural dyes through ultrasound-assisted process in presence of Tween
surfactant.

Washing fastness

Sample Light fastness

Color change

Weld-blank 5
Weld-Tween 5-6
Madder-blank 3

Madder-Tween 3
Walnut-blank 4-5
Walnut-Tween 5
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