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ABSTRACT

Most natural dyes are plant-derived. Natural red dyes including the
anthraquinones, naphthoquinones and benzoquinones can be found in varieties of
plants. Morinda angustifolia Roxb. var. scabridula Criab. produces anthraquinone
pigments in its root. The root pigment extracted with methanol and separated by thin
layer chromatography eluted with a mixture of chloroform : methanol (9:1) gave two
major components. One component was purified and identified as the anthraquinone
pigment morindone. The root cells of Morinda plants cultured on a modified
Gamborg’s Bs medium supplemented with 1 mg/l Naphthaleneacetic acid, 0.2 mg/l
kinetin and 30 g/l sucrose at 25°C for one month produced the pigments which gave
two components on TLC using the same solvent system as that used for the separation
of the pigment from the plant’s root. The red pigment had Rsvalue the same as that of

morindone and the yellow pigment was purified and identified as alizarin 1-methyl



ether. A high performance liquid chromatographic method was selected to determine
morindone contents in root cell culture. Callus was extracted with chloroform and
separated on a ZORBAX SB-C18 column. The eluent was monitored at 443 nm. The
callus cultured in Gamborg’s Bs medium in the presence of 1 mg/l NAA, 0.2 mg/l
kinetin and 30 g/l sucrose showed the maximum growth and the highest morindone
production was 17.24 mg/g of dry cells.

Indigofera tinctoria Linn. has been used as natural source of indigo dye and is
available in the upper northern part of Thailand. The major components of the indigo
dye were found to be indigo and its isomer, indirubin, which gave maximum
absorption at 600 and 552 nm, respectively. In this work, an HPLC method has been
developed for the simultaneous characterization of indigo in the extract of I. tinctoria
L. The indigo dye was separated on a Nucleosil 100-7 C18 column and measured with
UV detection at 600 nm for indigo. Sterilized leaves were grown on Murashige and
Skoog agar medium supplemented with 5 mg/l 2,4-Dichlorophenoxyacetic acid and
30 g/l sucrose. The plant cell culture was cultured at 25°C in the dark and light
conditions for 2 months. It was found that the leaf cells could produce white callus
with both conditions and produced indican which could not be detected by the same
method as indigo detection.

A method to quantify the indigo precursor indican (indoxyl-B-D-glucoside)
from callus of I. tinctoria L. leaf has been developed. Callus was extracted in
methanol and indican was identified and quantified using HPLC. The indican was
separated on a Nucleosil 100-7 C18 column and measured with UV detection at 280
nm. The callus was grown on modified Murashige and Skoog agar medium

supplemented with 4 mg/l 2,4-D and kinetin, 125 mg/l tyrosine and 30 g/l sucrose.
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The plant cell was cultured at 25°C in the dark condition for three weeks. Using the
HPLC technique, callus indican content was quantified by comparing with standard
indican. The indican content was 0.1070 mg/g (or indigo content was 0.0475 mg/g) of
fresh weight of callus.

Indirubin is a red pigment found in indigo extract from Kram’s leaves in
approximately the same amount as indigo. A methanol extract of I. tinctoria Linn.
powder was purified by two steps of silica gel 60 column chromatography and reverse
phase high performance liquid chromatography using C18 column. The purified
indirubin had molecular mass of 263 Da. In addition, the inhibitory effect of indirubin
on MCF-7 human breast cancer cells showed that 30 uM indirubin strongly inhibited
the cell growth of MCF-7 cells about 42% within 24 h. However, this study aims to
improve production of these pigments from M. angustifolia Roxb. and I. tinctoria

Linn. for the benefit of the textile industry.
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