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Abstract

Expanding the production of ready-to-use natural dyes from maorinda root, lac dye,
Curcuma longa Linn., kram (Indigofera tinctoria Linn.) and hom { Baphicacanthus cusia
Brem.) to get enough products for promotion was started by extracting pigments from large
amount of natural raw materials to yield large amount of pigmented solution and dried to
powder followed by mixing the dye stuff with lactose or tropioca starch for granulation. The
amount of pigment per gram of granulated dye was determined. The granulated dyes were
tested for dyeing and the quality of the dyed products were determined. The powder of the
indigo dye from Kram and Hom was used to find the proper condition for the preparation of
ready-to-use dye in granulated form. Using only lactose or starch powder to mix with the
dye power, the granulated dye was difficult to disperse in water. The dispersion of the
granulated dye was improved by mixing of some materials that always used in the dye bath
namely, the potassalum, citric acid, calcium hydroxide and wetting agent with the dye
powder before granulation. All granulated dyes dissolved well in water at 60°C but still some
residue was left even at higher temperature which had to be filtered out before dyeing. The
cotton dyed with the granulated dye containing lactose yielded smoothly pale colour due to
low amount of pigment per gram of granulated dye while the granulated dye containing
starch gave unevenly dyed prbduct since the heat in the dyeing process led to sticky starch
on the surface of the material to be dyed. Two major components were found in the
extracted pigment from Kram and Hom, the blue pigment was indigo and the red pigment
was indirubin. Indigo had maximum absorption at 611 nm and the amount of indigo in the
granulated dye was then determind by uv-visible spectroscopic method using standard
indigo as reference. It was found that granulation of indigo dye from indigo paste yielded
2.8 mg of indigo per gram of granules whereas granulated indigo dye from indigo powder
gave 66.8 mg of indigo/ g of granule. Therefore, the dry powder of dye stuff should be used
for preparation of granulated dye. Unfortunately, the spray dryer was permanently out of
order and the amount of granulated dyes prepared by this method were still not enough for
distribution to the user. However, we had got useful information to modify the proper formula

for preparation of ready-to-use dyes using drum dryer instead.

Normally, cotton dyed with natural dyes gave low intensity of the color and the result

obtained from phase 2 of our research project revealed that premordanting of cotton by
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protein from soya bean milk before dyeing gave higher color intensity on the cotton. So, we
varied the amount of soya bean or milk protein for premordanting cotton and found that the
concentration of protein solution from 1 mg/mi for boiling cotton in a ratio of 1:20 (cotton wt/
volume of protein solution) was enough to obtain higher color intensity with good wash and
light fastness. If soya bean starch or milk powder was used, the ratio of the powder to
dissolving water effected the amount of the solubilized protein and at higher temperature
with longer boilihg period, more protein could be solubilized. If too high concentration of
soya bean or milk was used, the starch would coat the cotton and the dye could not bind
evenly to the cotton. Moreover. We also prepared the granulated soya bean milk and
determined the amount of protein per gram of granule including the amount of soya bean
milk granules in proper volume of water that highest amount of protein could solubilize at
room temperature. This granulated soya bean milk was plan to promote the same time as

the prepared ready-to-use dyes.

Production of ready-to-use natural dye started by using the lac dye and morinda root
dye powder obtained from spray dry and from concentrated alcoholic extract. We prepared
the dye solution in various formula which ready-to-use in the dye bath dried on drum dryer
and granulated in the granulator. The water solubility of the granulated dye and pH of the
dye solution were tested. The dye solution was used for dyeing cotton and the fastness of
the dyed products were measured. The good formula were selected for the production of
the ready-to-use dye in large quantity. The formula M1, L4 and ML14 were good formula
from morinda root dye, lac dye and the mixture of the dye formula M1 and L4 in a ratio of 1:1
by volume, respectively. The dye extract from curcumin could not get powder on drying
dued to too much volatile oil in the extract. The volatile oil could be separated out by steam
distillation_before formulating the dye solution and drum drying. The granulated dye
preparation from kram and hom started with indigo paste. The indigo pasie was formulated
with citric or tartaric acid or cream of tarta and the pH of the dye solution was adjusted to
10-10.5 before drying. In this case, the formula 12 was selected for large quantity
production. The granulated dye from Eucalyptus leaves was also prepared after removing
the volatile oil by steam-distillation which gave bage color on dyeing. This dye could also be

used as mordant for dyeing and preparing other dye formula.
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Some more other raw materials for natural dyes were also explored. It was found that
yellow pigment from Pak Chiangda ( Gymnema inodorum on S. typhi ), a kind of vegetable
could be used for dyeing in alkali condition but the dye gave poor light fastness. This
vegetable contained a lot of antioxidant compounds which would be more useful in food
than for dyeing. The yellow pigment could be also found in the peels of onion, orange and
leech lime (citrus hystrix Linn.) in Rutaceae family. These fruits contained a lot of volatile oils
which had to be removed before preparation of the ready-to-use dye. The major component
of the dye from citrus hystrix Linn. was flavanone compounds called hesperidin which gave
yellow color in alkali solution. This yellow pigment could be mixed with the blue color of -
indigo extract and gave yellowish green to bluish green dye solution depending on the ratio
of these two pigments. The best formulae was GIF1. Another ready-to-use dye was
prepared from the tree’s bark called Snoi or Kaidang (Ternstraemia gymnanthera Bedd.) in
Theraceae family. This formulae gave redish-brown on dyeing cotton. Two major
components could be found in the extract, one was Lupane-type triterpene and the other
was condensed tannin. The best formula were B3 and B4 and these could also be used as
mordants in natural dye dyeing. Moreover, the orange dye could be prepared from
Tongkaow flower (Butea monosperma Lamk.), the pigment was flavonoid which gave
orange-red color on dyed cotton but it had poor light fastness. The mixture between red
color of lac dye or Kaidang bark and blue color of indigo gave various purple color tones
from browish-purple, redish-purple and bluish purple of the dye formula V1B1, V1B2 and
L142, respectively.

The prepared ready-to-use dyes were used in dyeing cotton, silk and other natural
fibres. It was found that solubility of the dyes were not good enough, some dyes left too
much residues. Indigo in some mixed dye formula had poor penetration into the fiber and
lost of the blue color in the dyed product. The suitable amount of ready-to-use lac dye was
35 g of granulated dye per 1 liter of water for dyeing cotton in a ratio of 1:10 (weight of

cotton : volume of dye solution).

The ready-to-use dyes had been promoted to the user at 7 provinces in the north
and northeast region of Thailand. We had also joined the 10" Anniversary of Thailand

Research Fund(TRF) exhibition at Sirikit National Meeting Center in February and at Chiang
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Mai in December, 2003. The promotion was also in television channel 7 program “Thai
people today “ in May, 2003. Finally, we gave some advise on preparation of natural dye

and dyeing process to the producers and users who showed their interest.

To obtain enough raw material for the production of the modified natural dyes, the
common use pigmented plants such as Kram, Hom, Morinda, Curcuma longa etc. should
be more cultivated. Another alternatives to increase the pigment productivity were to culture
the pigmented plant cells and studied the pigmented microorganisms. We could culture the
morida root cells to produce the same pigments as the morinda plant. We also studied the
pigmented bacteria Serratia sp. RB isolated from red mushroom and increased production
by immobilized cells in polyethylene sheets. The red pigment was easily extracted by acidic

ethanol and show the potential of using as natural dye.



