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ABSTRACT

Indigo (Polygonum tinctorium L.) is a typical blue dye which had been used from ancient
times, This study was going to shade the complicated traditional methods extracting in—
digo dye by the fermentation and producing as adsorbate on calcium hydroxide, which
says so called as the ‘Indigo lime’, Accordingly we were going to make indigo through the
hydrolysis of the hot water extractives of indigo leaves simply.

During hot—water extraction, B—glucosidase which required hydrolysis of the linkage
between indigo and glucose was not activated. To achieve this goal, indican was acid—hy—
drolyzed to glucose and indigo. The acetic acid, citric acid, hydrochloric acid, and sulfuric
acid were used for the hydrolysis of hot water extractives, The hydrolysis conditions of
extractives performed in water bath at 80C for 120 minutes and in an autoclave for 120
minutes,

In the acid hydrolysis of extracted indican by hot water, the indican yields of acetic acid
and hydrochloric acid hydrolysis were higher than sulfuric acid in water bath, Also, the
indican yield of hydrochloric acid hydrolysis was better than sulfuric acid in autoclave.
The hot water extracted indican was confirmed by HPLC analysis and its structure was
confirmed by UV—Vis and FT—IR spectroscopy, compared with isolated indigo and com—
mercial synthesized indigo,

This improved extraction and hydrolysis methods can be replace the traditional indigo
making method,
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Table 1. Hydrolysis process of indigo leaves
Hot water Hydrolysis
S. 1 tracti i Neutralizati
ampie (e ;3;572 }(I)Irllm) EXt{;CIf)WeS Chemicals Equipment Temp. (C) Time (min) eutratization

1 50 Citric acid Water bath 80 120 —

2 50 Acetic acid Water bath 80 120 3% NaOH

3 50/500/80/20 50 HCI Water bath 80 120 3% NaOH

4 50 H2S0, Water bath 80 120 3% NaOH

5 30 HCI Autoclave 100 120 3% NaOH

6 30 H2SO, Autoclave 100 120 3% NaOH
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Table 2. Extraction of indigo leaves
Extraction Hydrolysis N .
Solvent (g/mL/C /min) Chomical Equipment Neutralization Indigo product
Acetone 50/500/r.t./20 HCI Autoclave - None
Citric acid - None
Acetic acid Water bath NaOH Form
Hot water 50/500/80/20 and/or
HCI autoclave NaOH Form
HsSO. NaOH Form
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Table 3. Indigo yields of hot water extractives acid—hydrolyzed in water bath at 80°C for 120 min—

utes
. Volume (mL)
Acid Products
4 6 8 10 12 14 16
Acetic  Hydrolysate (mg) 72.1 82.0 79.8 77.8 80.8 93.5 85.8
acid Yield (%) 1.44 1.64 1.60 1.56 1.62 1.87 1.72
HOl Hydrolysate (mg) 64.2 67.6 64.9 61.0 65.4 78.3 73.4
Yield (%) 1.28 1.35 1.30 1.92 1.31 1.57 1.47
.50 Hydrolysate (mg) 21.1 40.2 40,7 40.5 41,3 44.9 37.9
EU Yield () 0.42 0.80 0.81 0.81 0.83 0.90 0.76
30 o] &0 mA= GgFo] A ¢k Aoz yeldth 3
CH3COOH - -
’s e 2o A mE H7IEF 14 mLofA] ) 88 velye
—y— HyS04

2.0

0.0

Yield (%)

Acid (mL)

Fig. 1. Relationship between indigo yields and
acid kinds used in acid hydrolysis.
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Table 4., Hydrolysates of hot water extractives hydrolyzed with acetic acid in water bath

Time

Acetic acid volume (mL)

(min)

30
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Table 5. Hydrolysates of hot water extractives hydrolyzed with HCI in water bath

Time HCI volume (mL)
(min)

30

90

Table 6, Hydrolysates of hot water extractives hydrolyzed with H,SO, in water bath

Time H.S0s4 volume (mL)
(min)

30

60

90

120
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Table 7, Indigo yields of hot water extractives acid—hydrolyzed in autoclave for 120 minutes

Acid

Concentration (%)

Products

0.1 0.3 0.5 1 3 5 10 20

Hal Hydrolysate (mg) 64.0 77.3 73.5 136.6 143.0 79.9 93.7 75.2
Yield (%) 1.28 1.55 1,47 2.73 2.86 1.60 1.87 1.50
S0, Hydrolysate (mg) 72.1 78.4 77.2 72.4 242.2 35.2 34.7 40.41
Yield (%) 1.44 1.57 1.54 1.45 4.74 0.70 0.69 0.81
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Table 8, Hydrolysates of hot water extractives hydrolyzed with HCI in autoclave

Time

HCI concentration (%)

(min) 0.1 0.3 0.5

30

60

90

120
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Table 9. Hydrolysates of hot water extractives hydrolyzed with H.SO, in autoclave

Time H>SO. concentration (%)
(min) : . . . . 5.0

30

60
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120
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