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Abstract

Root cultures of Senna alata capable of producing emodin and chrysophanol
were established using the roots of plantlets initiated in liquid BS5 medium,
supplemented with 0.5 mg/l NAA and 1 mg/l kinetin. A high performance liquid
chromatography (HPLC) system was established for the simultaneous quantitative
determination of the anthraquinones (aloe-emodin, rhein, emodin and chrysophanol)
produced in S. alata tissue cultures, roots and leaves of the intact plants. The root
cultures of S. alata were established from the high anthraquinone-yielding plants.
They produced emodin and chrysophanol that were sixteen and twenty-six times,
respectively higher than that obtained from the low-yielding plants. The obtained root
cultures also accumulated higher amount of emodin (0.27 %w/w) and chrysophanol
(0.68 %w/w) than that in the leaves (under detection limit) and root (0.01 and 0.02
%wi/w, respectively) of the intact plants. After seventh subcultures, the root culture
have dedifferentiated with marked change in appearance (small aggregation of cells).
The production of emodin and chrysophanol in these cultures were reduced to 0.02
and 0.03 % w/w, respectively. Improvement of the medium for an increase of
anthraquinone production in the cell cultures exhibited that BS supplemented with 0.5
mg/l kinetin was suitable for emodin and chrysophanol production and maintenance
of the cell culture. In addition, a declination of emodin and chrysophanol production
in the cell cultures was again observed in succeeding subculture. Time courses of
growth and emodin and chrysophanol production in S. alata cell cultures showed that

the growth pattern of the cells was a normal sigmoid with a long period of lag phase.
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The productivity of emodin was gradually declined along with the growth cycle,
while the productivity of chrysophanol started in the late of lag phase and reached the
peak in the late exponential phase of the growth cycle. Determination of the
anthraquinone glycoside content in the cell culture of S. alata revealed that the total
hydroxyanthracene derivative content was 0.5 %w/w, which was less than the

standard value of 1.0 %w/w as indicated in the monograph of S. alata leaf.
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