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Nowadays, despite the presence of synthetic dyes, due to the environmental damage
caused by these substances, the approach of returning to natural sources has been
revived. Meanwhile, the indigo plant is one of the best plant sources to achieve blue
color. Much research has been conducted to extract dyes from indigo and woad since
long ago. The purpose of this research is to collect the studies done in this field and,
secondly, to use the results of previous research by researchers to improve the
extraction methods. The results of the research showed that several methods, such as
traditional, hot water, microbial, enzyme, microwave, etc., could be applied. It was
also found that variables such as oxidation speed, oxidation time, alkaline
environment of fermentation, type of alkaline material, resting time of fermentation,
etc. influence the extraction process of indigo and woad dyes, the effect of pH is much
important.
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Figure 1: indigo plant.
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Figure 2: (a) A one-year woad plant, suitable for extracting blue dye, (b) A two-year-old woad plant, unsuitable for extracting blue dye, and
(c) The seeds of the woad plant turn to dark in late summer and are ready for harvest.
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2 Indican: ( indoxyl-B-D-glucoside )

3 Isatan B: ( indoxyl-5-ketogluconate )

*Isatan C

S Isatan A: (1H- indol-3-yl6-o(carboxyacetyl) -B-D-ribohex-3-
ulopyranoside)
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Figure 3: Indican, the precursor found in woad and indigo. Isatan B, the precursor in woad. Isatan C, the precursor in woad. Isatan
A, the precursor in woad [18].
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Figure 4: How to convert isatan b to indigo in woad to get blue color [21].
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Table 1: The indigo content extracted from dried indigo leaves, check the effect of variable aeration time [51].

I N N AN

Aeration time (minutes)

Indigo content (g) 0.156

0.132 0.130 0.125

LV 155, ools 2l 5l (e g (5, o6 g 00,8 Sas Lasl i 156 :F Jgao
Figure 2: The effect of drying conditions on the color hue and the content of dye extraction [51].

Microwave Oven with a temperature
Power 1007, of 45 C

ing conditions of the indigo
Drying conditions of the indigo Sun Shadow
plant

Content of indigo extracted (g) 0.068
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Table 3: Influence of various extraction methods and duration of fermentation on indigo conten [52].

Method

4 hours 8 hours

Conventional 0.45 0.57
Microbial 0.79 1.96

Hot water 0.51 1.67

Chemical 0.36 0.65

Mean duration of fermentation 0.53 1.21

16 hours 20 hours 24 hours Mean
1.37 1.84 1.73 1.69
2.69 2.78 2.95 2.65
2.19 2.63 241 2.48
1.26 1.74 1.49 1.88
1.88 232 2.14
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Figure 5: pH Absorption Value [43].
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