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S Studies on molecular structure and mechanism of green metallic luster of carthamin from safflower
it L H . .
Carthamus tinctorius L.

There are many kinds of color in the world. The color has also impacted the science of chemistry and the science
of chemistry has impacted the role color in society. The wool, cotton and silk have been dyed with naturally
occurring dyes. Red and blue colors were always more difficult to obtain than shades of yellow. Safflower is
primarily known for its sumptuous pink or red colors. Safflower petals contain yellow and red pigments, which are
metabolized from white quinocalcon through yellow pigments and finally to red pigment carthamin. Carthamin is
the only red pigment, less than 1% of total pigment containing in safflower petal. The safflower originated in Asia
Minor and come via Egypt to central Europe. In Japan, a red pigment derived from safflower was used as a
cosmetic red, named as Beni. The red that shows a green luster called “Sasairo-beni (Bamboo colored red)” which
was known as the evidence of high quality.

The first report of rare red pigment from safflower has been submitted in 1840. The molecular formula was
determined in 1979. Carthamin is a C glycoside structure with two glucoses. Then, total synthesis has been
reported. However, the total assignment of 'H, "C-NMR and mass spectra of carthamin has not been reported. |
paid attention to carthamin potassium salt which is yearly stable with some treatment. Assignments were made with
one dimensional NMR and COSY, HMQC, HMBC, NOESY and DOSY spectra. Carthamin potassium salt were
purified talking by improved Japanese traditional method without any column chromatography. The results of
fluorescence X-ray, atomic absorption analysis and NanoESI-MS spectroscopy supported that high purity and
potassium salt at 3° position of carthamin. Green metallic luster was observed from the carthamin potassium salt
film immobilized on the black base. A reflection spectrum maximum around 550nm was not affected on the angle,

‘| which indicated that the green metallic luster is similar to the reflection of metallic materials.
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