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In this investigation to develop red, yellow and blue natural dyes for cotton, saa and wood,
raw materials studied were as follows; sappan wood, annatto seed and lac for red dyes, jack-fruit
heartwood, kamala, umbrella tree leaves, Tewdaeng leaves, American cassia leaves and mango
leaves for yellow dyes, fermented hom and indigo for blue dyes. It was found that water extractable
solid content was 6.8% for sappan wood, 19.1% for annatto seed, 5.1% for lac, 6.4% for jack-fruit
heartwood, 4.5% for kamala, 8.9% for umbrella tree leaves, 32.0 % for Tewdaeng leaves, 9.6 % for
American cassia leaves and 13.4% for mango leaves. All but indigo and hom had flavonoids,
Anthraquinone was found in indigo and hom. All but annatto seed possessed phenolic compounds
and all but annatto seed, indigo and hom contained tannin.

In the study of red and yellow dyes, appropriate solvent and concentration for dye extraction
were determined. The raw materials were extracted by using various solvents as follows; water,
acetic acid, hydrochloric acid, sulfuric acid, sodium hydroxide, potassium hydroxide, calcium
hydroxide, sodium carbonate and sodium sulfate. It was found that water was the appropriate solvent
for jack-fruit heartwood, Tewdaeng leaves and mango leaves, sulfuric acid at pH 3 for lac, potassium
hydroxide solution at pH 11 for umbrella tree leaves, 3% sodium carbonate solution for annatto seed
and kamala, 0.5 and 5% sodium sulfate solutions for sappan wood and mango leaves respectively.
To determine the appropriate dyeing time and temperature, dyeing of cotton yarn was conducted for
0-60 minutes at constant temperature in the range of 30-95 °C. It was concluded that cotton yarn was
able to be dyed at any temperature investigated but dyeing at higher temperature resulted in higher
dye leveling. The appropriate condition was dyeing at the temperature in the range of 60-70 °C for
not less than 30 minutes.

In the dye storage test run, dye solutions were kept for 16 weeks as dye concentrate and dye
powder. The color of dye concentrate and powder was periodically observed. Cotton yarn dyeing test
run was performed every week in the first 8 weeks and since then every two weeks. The color of
dyed yarn was compared to that obtained from raw material stored during the period and tested for
fastness. It was concluded that the appropriate storage form depended on the raw material but all
were able to be stored as dye concentrate, with some preservative, up to 2 months.

To obtain red and yellow color the mordanting effect was studied. Pre-, post- and

simultaneous mordanting were tested using aluminium, copper, iron, tin of 1%owf. and tannic acid
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of 1%w/v. Cotton yarn was treated at the temperature of 50 °C for 30 minutes in pre- and post-
mordanting. It was found that aluminium and tin mordants gave desired results.

Cotton yarn dyeing conditions were then applied to saa and wood dyeing. It was found that
saa pulp was able to be dyed using both hot and cold dyeing methods but hot dyeing gave more
intense color. Various red shades were obtained with sappan wood and lac and Various yellow
shades were obtained with jack-fruit heartwood, umbrella tree leaves and mango leaves. Wood
dyeing was done using exhaustion dyeing and applying with a brush a mixture of dye with clear
lacquer, white base oil-based paint and white base water-based paint. It was concluded that dye
mixed with white base paint gave better result.

Dyeing procedures to obtain red color from sappan wood and lac and yellow color from
jack-fruit heartwood, umbrella tree leaves and mango leaves were suggested. Short-term and long-
term storage of dye substances were also discussed.

For blue dyes, 25 indigo and hom samples were investigated. Ten fermented indigo pastes
and one fermented hom paste were collected from six producers in northern Thailand. Ten fermented
indigo pastes were obtained from seven producers in north-easthern Thailand. One indigo was
bought from local supplier, two fermented indigo pastes and one fermented hom paste were
produced in the laboratory. Total solid content was determined and Indigo content in dried samples
was determined spectrophotometrically. Most indigo and hom samples were semisolid pastes with
various degree of water content, the total solid content of indigo samples, after drying, ranged from
24 to 95% and 16% for fermented hom sample. Indigo pastes from different producers and those
from the same producer possessed different ingredients due to production processes. Indigo content
in dried samples ranged from 1.1- 6.2 % or equivalent to 0.3-2.7 % in as received samples. The
results of light absorption of indigo and hom solutions in chloroform and methanol revealed that
absorption spectra of all samples were quite similar but 12 samples possessed indirubin which was
red in color. Dyeing of cotton yarn, saa and wood with some indigo samples and 2-dye dyeing of
saa and wood samples with blue dye and red or yellow dye revealed that dyeing results depended
much on fermented i;ldigo and hom quality. To employ fermented indigo and fermented hom as blue
color sources, a development of fermented indigo and hom production process was required in order

that the product quality will be assured and comparable.





