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ABSTRACT 
 

Study on the extraction conditions of Senna alata leaves in order to obtain 
anthraquinone high-yielding leaf extract found that the extraction method that a solvent mixture 
of 15 %v/v water, 5 %v/v hydrochloric acid, and 5 %w/v ferric chloride in methanol under reflux 
condition was suitable for the extraction. This method allowed high content of anthraquinone was 
extracted with the total content up to 1.67 %w/w of the crude extract. The obtained, extract was 
subsequently purified by silica gel vacuum column chromatographic technique using the solvent 
system of hexane/ethyl acetate (9:1 v/v) as eluent. This resulted was capable of an increase 
anthraquinone content in the extract up to 16.7 %w/w, which was significantly higher than the 
content (9.6 %w/w) obtained from anion exchange chromatographic technique. The partially 
purified extract was found to contain two major anthraquinones, aloe-emodin and emodin by 
HPLC. Evaluation for the antifungal activity of the extract was sequently performed using three 
dermatophytes including Trichophyton rubrum, Trichophyton. mentagrophytes and Microsporum 
gypseum. It appeared that the extract possessed antifungal activity against the three 
dermatophytes with minimum inhibitory concentration (MIC) values of 15.62, 62.5, and 250 
µg/ml, respectively. Based on these results, suggested that the standard anthraquinone content in 
the extract should be set up at the value of the total anthraquinones not less than 15 %w/w. In 
addition, study on the physical properties of the partially purified extract let to the establishment 
of the specification of the extract as follows: moisture content (loss on drying) not more than 0.6 
%w/w, no contained ash, and no contamination with aerobic bacteria, Escherichia coli, and fungi. 
Solubility evaluation of the extract in various solvents found that the extract was freely soluble in 
DMSO, sparingly soluble in chloroform and ethyl acetate, slightly soluble in ethanol and 
methanol, and practically insoluble in water and hexane. The partition coefficient (log POW) value 
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of the anthraquinones in the extract was found to be 2.52 ± 0.14. It implies that the 
anthraquinones in the extract have good percutaneous absorption. Stability evaluations of the 
anthraquinone high-yielding extract in several conditions through the period of 4 months found 
that the extracts were stable either kept under light or protected from light. The extracts were also 
stable under 4 ± 2 ºC, 30 ± 2 ºC and accelerated condition at 45  ºC with 75% relative humidity.  
Study on the effect of pH on the stability of the anthraquinones found that the extracts had a good 
stability at pH 5.5 and 7.0 but not stable at pH 8.0. These results indicate that the extract 
preparation of S. alata possesses a satisfactory stability for further development as herbal 
medicines. 
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