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Abstract TE 142 323

Title Production and Development of Natural Pigments by Pigmented
Plant Cell Cultures for Food and Dyeing Industry
Report by  Assoc.Prof.Dr. Suree Phutrakul

Anthraquinone is a group of natural red dye found in the root of Morinda sp.
which is available in the upper north of Thailand and has been widely used on cotton
dying. One alternative to increase the production of natural dye was culturing root cells
of Morinda angustifolia Roxb. var. scabridula craib. Two major components were found
in ethanol extracted red pigment from the root of this plant. They were found to be in
anthragquinone group by chemical test. The major components of the red pigment were
obtained by separation on silica gel column chromatography eluted with a mixture of
hexane/chloroform (9:1) by isocratic eiution technique. Recrystallizaiion of the major
component gave orange needle shape crystals. Structural analysis of the purified major
constituent by UV-visible spectroscopy, mass spectroscopy and C"-Nuclear magnetic
resonance spectroscopy clearly indicated that the major constituent had chemical
formula as C,H,;0, and chemical structure as morindone. Another component was
extracted with calcium hydroxide solution pH 11.2 and spray dried to powder which was
extracted with chloroform and showed two major spots on TLC, one of which had R,
value the same as the other major component extracted with ethanol apart from
morindone. It was then purified by preparative TLC for structural analysis.

The amount of anthraquinone dye produced in the cell culture for 3 and 5
months were compared. Extraction of the pigment from the cultured cells and separated
by TLC and eluted with chloroform : methanol (9/1). The density of major band
Separated by TLC were compared with densitometer. It was found that the cultured root
cell for 5 months was increase 2.6 times of root cell weight and the pigment produced
was 1.4 times of the cultured cell for 3 months and 0.6 times of the root cell powder in
the root of 2-3 years plant. The root cell cultured in shake flask 100 rpm at 25 °C for 14
to 30 days grew slowly and gave low yield which was not enough to detect pigment

production.
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Sterilized root cells were obtained by growing the Morinda seed on MS medium.
The roots were cut into 2.5 mm. pieces and grown in fresh MS medium to get callus
which was fully proliferated on a modified Gamborgs' B, medium at 25 °C for 1 month.
The pigments extracted from the root cells with chloroform gave two major spots on
TLC, one spot had R, value the same as standard morindone and the other had R, value
the same as the pigment purified from the alkali extract. This component then was
purihiea Dy preparative TLC eluted with chloroform : methanol (9:1) followed by column
chromatography. The UV-visible and Infrared spectra of the purified component was
exactly the same as the purified component from the alkali extract indicated that they
were the same compound which might be anthraflavic acid (2,6-dihydroxy
anthraquinone) due to the same IR spectra as the reference data. However, confirmation
of the chemical structure of this component by Cw-NMR and mass spectroscopy was
done . The pigments extracted from root cell culture and gave two components on TLC
using the same system as the separation of the pigments from the plant's root. The red
was morindone. The vyellow was purified, analyzed by H'.C"-NMR and mass
spectrometry and found the chemical structure as an anthraquihone pigment Alizarin 1-

methy! ether.



